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—c <command>
command &) kol T E=E AP FUth command = 7N EAZ FEH st o] 4] EHY £ A=
4, Ut B E T o A el gtoe] 413
o] FME FH, sys.argv Y
A e el 9L B E 8 5 A9 LR S 2 o 2 Faoh,

command = QA2 ZHA} o]HIE (auditing event) cpython.run_command& WA A 7Y e}
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WA 3.149 A B 7 : command is automatically dedented before execution.

-m <module-name>

A2H o229 REL sys.path A AT I LS main ZEZ A AP}

A7} B E o] o (.py)E FA gholol FUth B F o2& FAF Fr
sho] { =5 o] 2 olojok kA w, T @] G4 o & ZA T AL b UT (N E Fol, ol EL
T

LW RE A A A o] B o] AlFH T, A
F) o] 4L dE I Eo ATHUE AR R
U,

5 Wd Z2golu 3 25l AHEE 5 gled, ol A2 dol W EE 3d 2 2y
AA 7] Wi J Uk 2, A s vhdo] gle AP AotdE REols A8 A2 5
0]_/_\]/]];]_

A8 °

O §AE R, oo arav o A WA Qo 2E AY A B2 G (2F A8 S

FAA= A A SAE v 02 AAYTH. —c FAR upRAA R, @A) A E 2] 7} sys.path
o] Al zF RFof =7 Utk

T 8MLS AFLFE sys.path 7 A A T EE ﬂb‘r/\}%x}/] site- packages f A& 233514 =
Ag) REAX AT HEE AYT 5 9G5UTth B E pyTeon* 374 WL E FAF Ut

g2 EF HoEE R 23HEE AYT W SE25 = ZE=7F 0] s S+
timeit EEYJ YTt

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

module-name 2 QAFZE ZFA} o] ¥l E (auditing event) cpython. run_module< WA Al 4 Y t}.

e 1]

runpy.run_module ()
stold =GN A AHEE 5 Y= 5575

i

PEP338- RE <& A3 Y EE A3}y

WA 31 A _main. AH RESAPT 374 o5 AT+ AsUT
WA 3404 AA: o] F 3T A7 A= A Ag Yt

>4

|

EF Y (sys.stdin) oA HHE gFUTH FF dHo] HuldolW, i 7t BAIH R HEH
Yt

o] AL FH, sys.argv 2] A HAA &
F7Fa Yt

B

=rornol H3, AA YA E g 7} sys.path 9 2 &0
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Q1 2} gl o] ZHA} o] ¥l E (auditing event) cpython. run_stdin< A Al Z Ut}

<script>
script o) B2 sho] W T =5 AFFUTh soript = o] A Loyt _main__.py Lol e
galE Y __main__.py LS 23 zip IFL S Ve )= L Al2EH FAZ(F Uy gd) of oF
EiaRi=g
o] FAES FW, sys.argv 9 A WAl 24 HH
2T YE o] Fo] vho| A 3 Y& A H 7}?4 71
BEo 7153, 9192 main_ EEZ APF YT
2~3AYE ool U Yzip LS 7t 7 H, &
a1, AXY __main__.py IFYES _main_ EE
-7 5A4E& A838HE sys.path 7 2T Y E t] FE 2] o} AF-§-2L] site-packages Tl B 2] & &
%= 4] REoM A3 HEE AP = JdH Ut ZE pyTHON: B HEE FAH YTh

filename S AX}FZ ZHA} o] ¥l E (auditing event) cpython.run_file< YA AU}

oA Fo0 23 YE o] B0l HUTh

F5}+5l= t]AE 8] 7} sys.path & A Z

& TR

runpy.run_path ()
sto] R IEel M M ST 5 Uk F5

=

715

AE o]~ FHAL FA God, i 7t EAH R 31 1, sys.argv[0] £ ¥ EAFL (") o] H 1, AXA|
& e 27} sys. path o] Aol =7 Ut E¥ %%i‘ﬂ] A A8 7hs g 79 (rlcompleter-config &
FzoAR), ¥ 4 23| aE e Aol X}EEE %*é sttt

o 27|

tut-invoking

Added in version 3.11.
—-help—-xoptions
Print a description of implementation-specific —x options and exit.

Added in version 3.11.

—-help-all
Print complete usage information and exit.

Added in version 3.11.
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——version
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Python 3.8.0b2+

T W A5, thE 0 o]l M Eof A3 37 A HE A Th

|

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

Added in version 3.6: -vv 2 A.

113 J|EI SM

-b

bytesUbytearrays AT P2 A AFA] &AL strZ A3} 7 L, bytes U bytearray & stri,
bytes® int ol ul @@ W A2 GLTh &40 F ¥ Fol AW (-bb) o 1ok,
=

WA 3504 HA: bytes £ int B 2L

FAAE, FoHE A2 BRES YXE T wff pyc FEE 281 A FFYh
PYTHONDONTWRITEBYTECODE & ZFZ S A] L.

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

5]1 Al 714 Lpyc 3L 9] S T2 Aot pyc—invalidation% ZF23A 2. default 2 A A3}

d, AAFE 3 B A A —3]]/\] Z]¥kupo]l E = A A] 9k 2 7]2 o w]of whe} 273 o] HAARE YT
always 2 Ak, 2 A 718 pye «4’?—:]; = ‘:7\]'63-"} H ALY S 7he] A okaL, sl
3ol o 3) TI‘E/H ol AAFE UTh never 2 AR H WM, 3jA] 718 .pyc L& "H‘% a2 vk
sl 2o AARE A kst

B AR )% pye 399 g ult o] S P WA G5
-d
A O A E8S FAUth(A27HEE 918 715 QU th. pyrHonDEBUG B AT IR Al L.
This option requires a debug build of Python, otherwise it’ s ignored.
-E
AAE QS 4 9= ZEpyTHoN* B W52 BAIFUT oS S0] pyTHonPATH 8} PYTHONHOME.
291 (Ae) SAE FEHUA L
-i
Enter interactive mode after execution.
Using the —i option will enter interactive mode in any of the following circumstances:
o 2IHEZHA HA AR AdE uf
o cuAol AHgE uf
. mgAol g
318 R == sys.stdin 7FE| PG R Ho]|X &S uj = Al A th pyTroNSTARTUP 3G L 9] X
FEyrh
JAL ATYEI oS BAND W A AL 28 mef o] 2T A B R8T 4 Y&y
T}, PYTHONINSPECT & ZFZSHI Al L
-I
AeE RER g8 ARFUTL o) AL ED 5, + ¥ s §HL BAA2 AT,
6 Chapter 1. H™ 1} 24
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Ag] BEY A sys.path = 23 FJE t] &€ g} AF& 2] site-packages T 2 E] 8] & 2 8512] 9k
Utk 2E pyTHonr 34 W FAIPUTH AR oMY FEE F Yok A akl

F7hAlgo] 278 5 &t
Added in version 3.4.

-0
assert T} __debug__ o] gtoll i 2K Z=E A AF Y -pye B2} ol Lopt-1 S Z7}
glo] AudE (Hlol E T =) 5t o] o] &2 L E YT (PEP 4882 X 3}AM| R). PYTHONOPTIMIZE
= 24N L.
H A 3.50 A4 M7 PEP 488 o] e} .pyc 34 & = F Ut
-00
0% AEF I HAEFE MPYTh .pye A Foll opt-2 T F745te] A A (o] = 51.5)
5199 o] & PRI TH (2 PEP 4882 F2 344 £)
w7 3.500 4 PEP 488 ol w}2} .pyc 344 S 3t
-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.
e python -c code and python (REPL) command lines: Don’ t prepend an empty string, which means
the current working directory.
See also the PYTHONSAFEPATH environment variable, and —£ and - I (isolated) options.
Added in version 3.11.
-9
38 o NE A w A AR S FA8HA] 5T
Added in version 3.2.
-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment variable is
set to anything other than random, since hash randomization is enabled by default.
ol Mo spol oA, o] FA ol A F2 S A A, st bytes AA| 2] __hash__() gte] o
295 gl U “BE (al)” BT 1 shol ) TR A A o] A A2 £ 15 A,
stold A8 ol A58 5 Qg
AN A9 B AF ) AEE 9P oz g 2 A A 45 00) BHEES FF
= A A ARl tigt HE 5 AlFat7] 918 2 Yok A g W8 http://ocert.org/advisories/
ocert-2011-003.html & JFZ A L.
PYTHONHASHSEED = S| Al A|E AJ3 8o 1A 7S AAT 4 I A gt
Added in version 3.2.3.
WA 37004 MA: o] FAHL Tt FAHA 5T
-S
I} = site-packages =l 2= 2| & sys.path o F7}3}1A] E5 YT
PYTHONNOUSERSITE & ZFZR A &
(el = -
PEP 370 - A}-& A} site-packages U] & E| ]
1.1, HHA = 7


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
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http://ocert.org/advisories/ocert-2011-003.html
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Python Setup and Usage, Z2|A 3.14.0rc3

-S
site ZEY YEEQ} o] EFO] £RISIE sys.path & APOJE o] &4 225 v &A1Yt
E@site 7 gol AA0R JRED Wk o 222 WBAAFI T (2H1E At
site.main () & T=ZSHI A L).
-u
stdout 7 stderr 2E & W3 HokA] FEF Uk o] FA L2 stdin 2EH & &S A A
FEyoh
PYTHONUNBUFFERED & 2R 3A| 8.
H A 3.7 A M7 stdout 7 stderr 2EF 2] H|AE A S o)Al WA = A gksyth
-V
Egol 273k wjultt WA A & Q4 sto], 2=E A A (L H ol W B8) S RAIZUS 7
FOAHE (-vv), BEe AT o] AAE = 2 sbd ol thE A A E ek TR A RE
He)o] et AR e A 23Tk
A 3.109 A * 7 : The site module reports the site-specific paths and . pth files being processed.
PYTHONVERBOSE & ZFZ A &
-W arg
A Alo]. shol o] A FA £ 7| AL E sys.stderr E A WAAE AT T
Ag et AL ZRA L REL BE Ju6] TR 5 AAS A §FUTH(1EA god
NEAoR BAHE JEAE)
-Wdefault # T & <= o0 P F L=
-Werror # A=A FF T
-Walways # N L el
-Wall # —wWalways < 2Zr& “l=f
-Wmodule # TE®E T EOTT T Y JIT U
—Wonce N I e == | ) B e B S |
-Wignore # IdL o= FE IS
N o] L AW Y 4 YT, Azl H = o] & F AT M o] Bo S HFUTh o Fol,
-WiE -Wignore&} Z5UtTh
The full form of argument is:
{action :message:category:module:lineno
Empty fields match all values; trailing empty fields may be omitted. For example -w
ignore: :DeprecationWarning ignores all DeprecationWarning warnings.
The action field is as explained above but only applies to warnings that match the remaining fields.
The message field must match the whole warning message; this match is case-insensitive.
The category field matches the warning category (ex: DeprecationWarning). This must be a class name; the
match test whether the actual warning category of the message is a subclass of the specified warning category.
The module field matches the (fully qualified) module name; this match is case-sensitive.
The lineno field matches the line number, where zero matches all line numbers and is thus equivalent to an
omitted line number.
0% Aol Fo A gtk AR E ) ol el AT AN AT AA T
=4 Aol AP U, FRSHA %}8 W AS FAFEUT (BHARE H 20 At d g
frashA] g g4l &3 A wAA 7 E g Unh.
7 alE PYTHONWARNINGS $+7 W<} aho] i = 2 I3 ol A warnings BE 5 ARSI A] Alo] &
T JdFUh o & E9],warnings. filterwarnings () &5+ F I WA R o] AFAE & E3F=
o AT 5 AU T
8 Chapter 1. H™ 1} 24
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Z}A) BF W -&-2 warning-filter 2} describing-warning-filters & ZFZ 34 A] 2.

-X
aao] A WA B2 AU AIA, f9 2 0199 B #iond & AT 5 YA FUTh ol R
DOS 7§ 3 (hack) = A& A AU th

-X
e 78 54§42 9l ol obE of Y%tk CPython AA) THE T 2L 7158 kS AR
Yk

e —X faulthandler = faulthandler & A3} th pPyTHONFAULTHANDLERE R SHA| &
Added in version 3.3.

+ —X showrefcount v+ Z &I o] ZUAY th3ty Az oA 4242 £3 7oA, &
Fz AR AgE R 259 FE YU o] A2 v 2 Ao ZE gt
Added in version 3.4.

e -X tracemalloc & tracemalloc RE-& AF23to] slo|H W] & =28 A2}
JeRow, 1 A2 md Qe FA0 Eeo]avo] 2B Tk NFRAME 29 ¢)o] =7
o]l SlT 2 FA -G Al ZSHE W -X tracemalloc=NFRAME = ARE 34 A L. A3 AR =
tracemalloc.start () & PYTHONTRACEMALLOCS ZFZRSFA Al L.

Added in version 3.4.

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

Added in version 3.11.

e —X importtime toshow how longeach 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 python -X importtime —-c 'import asyncio'.

-X importtime=2 enables additional output that indicates when an imported module has already been
loaded. In such cases, the string cached will be printed in both time columns.

See also PYTHONPROFILEIMPORTTIME.

Added in version 3.7.

WA 314004 M7 Added -x importtime=2 to also trace imports of loaded modules, and reserved
values other than 1 and 2 for future use.

o —X dev: To| R /Y RES EA3e A, 7] A o7 A3}t ol W vR F7EA A
A7 AALE =Ygt} pyrronDEVMODEE ZHZRGHA| 8.

Added in version 3.7.

e -X utfs 2 I}o] M UTF-8 REE EA3I3HYTh -x utfe=02 HA| A S Z nlo] A UTF-8 =
S A YTH (2 A o A5 o g BAFE w2 A, pyTHONUTFSE FH R Al L.
Added in version 3.7.

e -X pycache_prefix=PATH+ .pyc ¢S I E E thAlo] X ZE fAE P E FER 3=
W Eglo] 25 & YT} PYTHONPYCACHEPREFIXE FZR A L.

Added in version 3.8.

e —-X warn_default_encodingissues a EncodingWarning when the locale-specific default encoding
is used for opening files. See also PYTHONWARNDEFAULTENCODING.
Added in version 3.10.

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

11. ¥HH = 9
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Added in version 3.11.

-X frozen_modules determines whether or not frozen modules are ignored by the import machinery.
A value of on means they get imported and of £ 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 of £. See also PYTHON _FROZEN_MODULES.

Added in version 3.11.

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

Added in version 3.12.

-X perf_jit enables support for the Linux perf profiler with DWARF support. When this option is
provided, the perf profiler will be able to report Python calls using DWAREF information. 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 pyTHON _PERF _JIT SUPPORT and perf_profiling.

Added in version 3.13.

-X disable_remote_debug disables the remote debugging support as described in PEP 768. This
includes both the functionality to schedule code for execution in another process and the functionality to
receive code for execution in the current process.

This option is only available on some platforms and will do nothing if is not supported on the current
system. See also PYTHON_DISABLE_REMOTE_DEBUG and PEP 768.

Added in version 3.14.

-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 nis default, nothing is overridden.

Added in version 3.13.

-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.

Added in version 3.13.

-X gil=0, 1forces the GIL to be disabled or enabled, respectively. Setting to 0 is only available in builds
configured with --disable-gil. See also PYTHON_GIL and whatsnew313-free-threaded-cpython.

Added in version 3.13.

-X thread_inherit_context=0, 1 causes Thread to, by default, use a copy of context of the
caller of Thread.start () when starting. Otherwise, threads will start with an empty context. If
unset, the value of this option defaults to 1 on free-threaded builds and to 0 otherwise. See also
PYTHON_THREAD_INHERIT CONTEXT.

Added in version 3.14.

-X context_aware_warnings=0, 1 causes the warnings.catch_warnings context manager to
use a ContextVar to store warnings filter state. If unset, the value of this option defaults to 1 on free-
threaded builds and to 0 otherwise. See also PYTHON_CONTEXT_AWARE_WARNINGS.

Added in version 3.14.

-X tlbc=0, 1 enables (1, the default) or disables (0) thread-local bytecode in builds configured
with —--disable-gil. When disabled, this also disables the specializing interpreter. See also
PYTHON_TLBC.

10
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Added in version 3.14.
TSl sys._xoptions BV EE B3 49 & ALty 2T 4 J=F T
Added in version 3.2.
WA 3.90) 4 W 7: -X showalloccount AL A AYSU T}
WA 310904 WA -X oldparser A2 Al AFUTH

Removed in version 3.14: —J is no longer reserved for use by Jython, and now has no special meaning.

of

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 FORCE_COLOR environment variable 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 NO_COL0OR environment variable 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 Py THON _COLORS environment variable can be used. This variable takes precedence
over NO_COLOR, which in turn takes precedence over FORCE_COLOR.

qolee) We & A9 AR WA A2H Y

PYTHONHOME

Z2= vtojd golH e AANE AAF YT VEAHSR, 2ol HY £ prefix/lib/
pythonversu)nJJ- exec_preflx/llb/pythonver51on Oﬂ A 7\5] "—HE] -‘ftﬂ, prefix 2} exec_prefix
=4 2Rt e o)1, E tf 7] BZEL /usr/local YU

pyTHONHOME ©] 3p}e] Ty A E Bl 2 A AT M, 1 Zh2 prefix & exec_prefix & BF A gt
o] & 3l t}2 3t A A3} W, PYTHONHOME & prefix:exec_prefix & AR 3AIAl L

PYTHONPATH

= : =
AZ o] os.pathsep (& 5], FU2AE ZE, AEFNAA=AMZE) 2 FEFH YL &
A = HHAH 2= 283 FAEYTh
At e o, W pyrroveats AE = &5 FtolH BRE (a2 B A 9HE 4 S
2t =zip LS 7 5 syt & EE2zip oA d2EF 5 glsUth
7|2 AN Ar = A 71] OJZA o] A0k, HFA O 2 prefix/lib/pythonversion o &
(9] pyrHONHOME & FHZ3FA L). A pyTHONPATH o 378 U T}

Ao/ Ayt 2 A 3l o] 2~ F A4 sl M= pyTHONPATH °‘°ﬂ A A2 7y 7 A Y
HUoh g4 F2 & gy iil% Yol A sys.path A4z 228 4= 9l th
PYTHONSAFEPATH

Hlo] YA k2 EAE R AAsd, A Z A e AR E sys.path ol F75HA] oF
FUth A Y& 5SS FRFAA L.

Added in version 3.11.

PYTHONPLATLIBDIR
o] 21 wlo] AA k& FAEE HASHY, sys.platlibdir gh& A G Pt

Added in version 3.9.
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PYTHONSTARTUP
o120 9 5 e T ol oW, A W) 2 E2ES oY o HAIH 7| Aol 3 5]
shol A Wejol AAHULh o] e thald Yejol s A} 2L o & Fhol A AP B2,
A7 H BE A AEE @ AAE RSP AUAA 2H2 AET 5 AUk o sl A

LZEIE sys.psl Hsys.ps2 22 sys.__interactivehook_ = HFE = 95U Th

Al 2 A £ =32 v filename S A AFE ZHA} o] ¥l E (auditing event) cpython. run_startups A Al 3]

U,

PYTHONOPTIMIZE

—

Hlo] 1A 4 BALAE HAHE 0 R AL ARHE A% ZHUT A4 A, 0F o
W AR s A 2

PYTHONBREAKPOINT
245, goz 228 Az R71W S g stel 2l 052 AU B L TP

BEEO|UIZTE FH S ZEL, LHX]' breakpoint () °f] &3l &% = sys.breakpointhook () 2
712 FE) APFU T A A FR AU R EAE 2 A5, g “pdb.set_trace” 55 U T
B2 07 o2 AASHY, sys.breakpointhook () 2] 7] E 8L o} 2% 51X ki1 SA] uiEst

.
Added in version 3.7.

lor

PYTHONDEBUG
Hjo] 9 Fe EADE AHFH, -

W v

W A Qs A 25Ut

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

o

o

Ae A3

r]r

Az 2eUth 4%

fru

N
ok
[E
Q)
i
2
)

PYTHONINSPECT
ulo] 917 ke AL ARHY, 1 FAL AG ke A% 2HUTh

=]
ol e 220 T8 A HAAFREE FAISHY] 9180, os.environ & AFEE| A Sho]# I E O
[e]
%

(auditing event) cpython.run_stdin< WA A YT}
B A 3.12.59] A ¥ A (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

¥ A 3.139]| 4] *H 7 : Uses PyREPL if possible, in which case PYTHONSTARTUP is also executed. Emits audit
events.

PYTHONUNBUFFERED
Hlo] QA 2 Ak

2

= A5, -« 84S AR s AT 24Tk
PYTHONVERBOSE
Hlo] 914 g FAAR ARHY, v FHL AB3hE AT 2EUTh AFE AAFHA o2 o
W A B A3 ggyoh
PYTHONCASEOK

AW, 5] 8-S import Fol A T4 BAE RAIFU T o] 2L 959} macOS ol A 7k 257
g},

PYTHONDONTWRITEBYTECODE

Wlo] 1A b EAAR AR Y, ol e 22 BES YEE T pye HY L 27 ghHUTh
ol 5 g4 AT A% 2H U

PYTHONPYCACHEPREFIX

445, ol 2 & ER] W9 _pycache. Y EEE] TjAlof o] F2o 1= vF Y HH e

E E]"ﬂ .pyc 3L &Ytk o] AL xpycache prefix=PATH SH& A A s A7 S5}

Added in version 3.8.
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PYTHONHASHSEED

o] 7t AA = o] A LAY random 22 A A E W, str} bytes 2 A 9] S A] A = of] W=7 AR
Hyth

PYTHONHASHSEED 7} A2 AAFHH, s A] F2 317 485 = F 9] hash() & A3 3H7] st
TP A =EZ ASEH YT

AL Qe =g A of th e
22 A2 2e|2E A A g

5183t
4 [0,4294967295] 9 9 ﬂﬂ#dﬂ: Ttk X 0s Agstd siA #2927 v 24 3
Utk
Added in version 3.2.3.

Eﬁléiﬂré‘% ol & RHE 753 ol 4= 3 88 A L, stol A

PYTHONINTMAXSTRDIGITS

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

Added in version 3.11.

PYTHONIOENCODING
OE 2B & A 3Y3}7] Aol o] A o] A A=, stdin/stdout/stderr o] AHE-FH] = 91 7S o A g o}
BH L encodingname:errorhandler & 41 ¢] 1/]13} encodingname 3} :errorhandler 2 & 2%

e Abg}o] ¥ str.encode () ol A2} 22 o u] YTt
stderr-/] o—r, :errorhandler —r—\v_“c i /\]% \/] U]— ZJ ﬂ 7] - 53’ A} 'backslashreplace’ %} \413]-
WA 34904 H7A: encodingname F-E-2 o] A A B A ]t}

W A 3.600 4 W7 Windowsol| A, PYTHONLEGACYWINDOWSSTDIO & A A 3R] &= 3}, t)3la =<
HE oA o] H4Z XA E I o] FAIF UL 2+ 2EHES F9) gy A A 5fd 3 slol=+=
TS TR FFYTh

PYTHONNOUSERSITE

AAEH, gfo] WL Ar = site-packages =l =15 2| & sys.path ol F7}31A] 5 ch

o 1
PEP 370 - A}-8 A} site-packages U] 2 E] ]

PYTHONUSERBASE

A= Hele === E & ALY g h o] YE B 2l=python —m pip install --user O|A] At
2 *f site-packages SIEISI=] 9] AR} A X AR E A A= o] AR U

e o 1|

PEP 370 - A}-8 A} site-packages T] 2 E] ]

PYTHONEXECUTABLE

o] &4 M7t AAH W, sys.argv(0] £ C TS Fall Q2 gL oi4lol o] greg dAFH Ut
macOS o] A] ¥+ 2+5- 2 T

PYTHONWARNINGS
AT EERIT AR TR 2AGE AASH, 18 o W AR 4T e
220 53] Yt BHE BE2 o)A FPuT AT
A deR AR ZRAAtREL BE AT0] F2 4 54 A4S 48T (23R Pou
NEHO R P A& AIEAE):

1.2.
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TE AXCP T W I Y

Aels ARt

T LA

PYTHONWARNINGS=always <2 F& “I=F
A R T i e A

PYTH N =2 Aa =T S S IR S S

PYTHONWARNI AL o= o4 4=t

L J

PYTHO
PYTHON [
PYTHONWARNTI!
PYTHONW:

Ho¥ SR W ¥ S W

Z}A| B V] -&-2 warning-filter 2} describing-warning-filters S 2} Z 314 A] 2.

PYTHONFAULTHANDLER
o] 2+7 W7}t vjof A gk —E—X}"ﬂi JAE) ™M, faulthandler.enable () ©] A|Z Al &9
Yt} «LPO] W Ed o] A © X3} SIGSEGY, SIGFPE, SIGABRT, SIGBUS L2 1l SIGILL A1
A 71 & AAFYT) o]= -x aulthandler S A =3}

Added in version 3.3.

PYTHONTRACEMALLOC
o] &7 A7 vlo] IR e FXALEE AAHFHY, tracemalloc B ES AFE31o] Tlo] A W & g
g FAS A AFUGL A5 g2 FHY Eojawo] AAE = Hf = d AU A&
S0], PYTHONTRACEMALLOC=1 2 7} 2 29 Z & A9k A ZAgh ) ZAM| 8 A B &= tracemalloc.
start () S4E FRIHA L. o] -xtracemalloc FALS HAAS= A =53]

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

If this environment variable is set to 1, Python will show how long each import takes. If set to 2, Python
will include output for imported modules that have already been loaded. This is equivalent to setting the —x
importtime option.

Added in version 3.7.

WA 3.149 A *H 7 : Added PYTHONPROFILEIMPORTTIME=2 to also trace imports of loaded modules.
PYTHONASYNCIODEBUG

o] B4 W7 u)o] QA 2 FALE AW, asyncio REY YW1 RE & AT

Added in version 3.4.
PYTHONMALLOC

o] W B2 &GS ARG AU U2 F5 X dch

shol o] AHg3he v ) BAE 43Pk

s default: 7]& Uﬂ_‘?_ﬂl 32 E AR o

e malloc: EE ¢ 9 (pPYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM DOMAIN_OBJ) 9] A] C 2}o]
Bl malloc() TFE A E YT

e pymalloc: PYMEM_DOMAIN_MEM¥} PYMEM_DOMAIN_OBJ <3 & o A] pymalloc & A} & AH&-5}1,
PYMEM_DOMAIN_RAW 9 Ao A malloc () 4= }\}B-i}l/] D}

e mimalloc: PYMEM DOMAIN_MEM3} PYMEM DOMAIN_OBJ <3 % o]l A mimalloc &+3A} & A3},
PYMEM_DOMAIN_RAW G Do A malloc() S5 /\}&ﬂq o}

Install debug hooks:
e debug: 7] W2 2] DA Aol g1 F5 A FU

e malloc_debug: malloc I} Z A9 U] 1 &= A X gt}

e pymalloc_debug: pymalloc 3’4— ZE]'X] ‘:] H‘]j— ‘?1—-5:— -]—6]"4 D]’
e mimalloc_debug: mimalloc 3} ZA| 9k U8 1 &5 A %] gt}
Added in version 3.6.
#3704 W7 "default” TRAE F7HS U

14 Chapter 1. H™ =1}
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PYTHONMALLOCSTATS

Hlo] QLA k2 FAE R AAE W, sbo] M2 A 2 - pymalloc A o Fo] 42 wjuic), 18
% 5% o pymalloc W] 2 2] &F2} 2] TAE A4 ch

PYTHONMALLOC 347 H4E AR 5lo] C o]l B3] 89 malloc() S HAE A2 AFR S AL,
pymalloc A glo] Fo|H-& FA S, o] Hy= FAFH U TH

WA 3.6004 A o] e oA w2 REE ALY E so| A= AFEE 4= QlF U T oA 1l
TAE 2 A5 2397 gls Utk

PYTHONLEGACYWINDOWSFSENCODING

Hlo] Q1A e EAAE S, 7R 51 A8 da ol o A 2]/ BES 36 0] AY gl

o

.
‘mbes’ 9} ‘replace” 2 7tz HEH Utk 23 A] ¢kow, A 7]2 3L ‘utf-8” I ‘surrogatepass’ 7+ AH-§

g o,
o] AL 3l A8 AJ7H| sys._enablelegacywindowsfsencoding () 22 &3} € 4= 5t}
71843 : Windows.

Added in version 3.6: Z}A| 3F W82 PEP 5295 X3 A L.

PYTHONLEGACYWINDOWSSTDIO

Wof 917 9k BRI A4S, Al 24 Y719k 2718 A8 AR AG UL ol AL fumE
AT ul8E A8 A B 24 7 ol A0l whet 939 S ol v g ch,

o) Mt BE AE] 24 W3S 2o dA JUHE B (31 EE ol 2) A9 A
goh.

7}8-A): Windows.

Added in version 3.6.

PYTHONCOERCECLOCALE

ooz AAsH, Folol W B £ S8 22 T3 o| # AA ASCII 7% CL}POSIX Z A4S Hr}
52 UTF-8 71k tf St o 2 ZHA W asbA] oF5 Ut

o] M4 7 MAE A &7 (Fi 0 0] 9] 9] o8 AAE 1), gwg Hpo] $AM3t= e ALl ZEAIYE
AAR= A 93, e CTYPE‘:”?@]EHOH B dA 2A o] 7|2 c 2A Lo 7%4““17%*<LASCH
7]9ke] posIx E?ﬂ dojd, sfo] M CLI= A Z 2 eSS 2 =317 Fof Lc_cType HFof T 3
03 2ALES UEE AN E A L A=Y ok

e C.UTF-8
e C.utfs8
e UTF-8

olg s 2A Y HFE F S AA sk Wl AA-&shd, Stol M HErd o] 27315 7] Aol Lc_cTYPE
AP AT AA Z2 A2 FA oA A E 3] é—i@%‘b]"/‘r- olgA 3t A=z Y A TS =
A2 A=t E 2AY A4 4 84 (71 GNU readline gtol B ) 7 & 5= Q&
Ao g3, BAlE AAHS A CE2ALo] ofbd &4 -& 23] st= A4H7FE Thol A A 9] 1ocale.
getdefaultlocale())"“ gl oty g}, A4 Z 2N 2o A X (o] ZZ2A| A7} utol A B Z e EE 4
FatE=A o FA ) B = dFUTh

O EAL T SE T (AR ) ST 24D ) UL B sya.stain
3} sys.stdout o] T3l surrogateescape °|#] A 87| & A= 2 X3S T} (sys.stderr =
02 A QoA A | backslashreplace & A% ARG UTH. o] 2EH A2 52 F4LHH
PYTHONTOENCODING-S AH&3to] A& 4= 51U th

¥ 7S 93}, PYTHONCOERCECLOCALE=warn <& A A3, 2A 4 ZJA HF o] dojypbAY, 28
A ka1 ﬂZﬂ HAS FAT 2 A o] spo]H HEP o] 2732 wl o A3 &4 e sho]H2
stderr & A3 HAAE Eyith

T3 2A Y ZA Aol A= AU A A Ul 2A LS 2 A 2wl =, @ A A] ASCI 7] vk
ZALANAN pyrHONUTFS & 7] E A 0 7 A3 o 7254 /‘1 OJEJEFAEJ 7} A2~ El QLE] ) o]
2~of g3 utr-8 Al ol asci1 & AFE-SHA Stel |, F 7R 71%% BF 8| &A A Aok gt

ISI

1.2.
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7} : Unix.

PYTHONDEVMODE
o] $7 W47} o] YA gL B
gAg}et7) o= 7 m
Sk
Added in version 3.7.

PYTHONUTFS8
If set to 1, enable the Python UTF-8 Mode.
If set to 0, disable the Python UTF-8 Mode.
Og BEHo] JA L TAL R AASHY, dB zEHE 2735t F ot oll H 7 3 U ok
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

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

See io-encoding-warning for details.
Added in version 3.10.

PYTHONNODEBUGRANGES

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

Added in version 3.11.

PYTHONPERFSUPPORT

If this variable is set to a nonzero value, it enables support for the Linux per £ profiler so Python calls can be
detected by it.

If set to 0, disable Linux per £ profiler support.
-X perf W E A3} perf_profiling = 3234 Al L.
Added in version 3.12.

PYTHON_PERF_JIT_SUPPORT

If this variable is set to a nonzero value, it enables support for the Linux per£ profiler so Python calls can be
detected by it using DWARF information.

If set to 0, disable Linux per £ profiler support.
-X perf_jit ¥ E ¥ A} perf_profiling = 3234 Al L.
Added in version 3.13.

PYTHON_DISABLE_REMOTE_DEBUG

If this variable is set to a non-empty string, it disables the remote debugging feature described in PEP 768.
This includes both the functionality to schedule code for execution in another process and the functionality to
receive code for execution in the current process.

See also the -x disable remote_debug command-line option.

Added in version 3.14.

16 Chapter 1. H™ 1} 24
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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 ().

wh

-X cpu_count BHE FHAE FRITAIL.

Added in version 3.13.

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 of £ for debug builds. Note that the importlib_bootstrap and
importlib_bootstrap_external frozen modules are always used, even if this flag is set to o £.

-X frozen_modules “é Eé% ‘19:1‘/‘35'— %5—:‘5}'/\\:} /\]—?—-
Added in version 3.13.

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.

Added in version 3.13.

PYTHON_BASIC_REPL

If this variable is set to any value, the interpreter will not attempt to load the Python-based REPL that requires
curses and readline, and will instead use the traditional parser-based REPL.

Added in version 3.13.

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).

Added in version 3.13.

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
(needs Python configured with the ——disable—-gil build option).

See also the -x g1 command-line option, which takes precedence over this variable, and whatsnew313-free-
threaded-cpython.

Added in version 3.13.

PYTHON_THREAD_INHERIT_CONTEXT

If this variable is set to 1 then Thread will, by default, use a copy of context of the caller of Thread.start ()
when starting. Otherwise, new threads will start with an empty context. If unset, this variable defaults to 1 on
free-threaded builds and to 0 otherwise. See also -x thread inherit_context.

Added in version 3.14.

PYTHON_CONTEXT_AWARE_WARNINGS

If set to 1 then the warnings.catch_warnings context manager will use a ContextVar to store warn-
ings filter state. If unset, this variable defaults to 1 on free-threaded builds and to 0 otherwise. See -x

context_aware_warnings.
Added in version 3.14.

PYTHON_JIT

On builds where experimental just-in-time compilation is available, this variable can force the JIT to be disabled
(0) or enabled (1) at interpreter startup.

Added in version 3.13.

1.2.
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PYTHON_TLBC

If set to 1 enables thread-local bytecode. If set to 0 thread-local bytecode and the specializing interpreter are
disabled. Only applies to builds configured with ——disable-gil.

See also the -x t1bc command-line option.

Added in version 3.14.

1.21 C|H{d 2E HL
PYTHONDUMPREF'S

AR, sol M AEZEHE 5 =

gfo] o] ——with-trace-refs Y= FA O 2 FA T o] of ghut}.
PYTHONDUMPREFSFILE

AR W, sho A AE I HE B
2 Fold A2 U= Y=g

glo]| W o] ——with-trace-refs YE FH O 2 FLAE ook grc}.

Added in version 3.11.

N

=

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.
shol o] —with pydebug WE A OE T4 glofoF Tt

Added in version 3.13.
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C
|>
MK

ru
nH:I

O| M ZFO|M ALESHY |

Z[4& BT 2| mo|M Liz{Zt7 |2t M X|
211 2|52

e o B

https://www.debian.org/doc/manuals/maint-guide/first.en.html
vl H] ok AHg A8

https://en.opensuse.org/Portal:Packaging
OpenSuse A& A&

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/
Fedora A}-&X}-&

https://slackbook.org/html/package-management-making-packages.html
Slackware AF-&-AF-2

Installing IDLE

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

o HlH] It 2 F AR AR

sudo apt update
sudo apt install idle

o Fedora, RHEL ¥ CentOS AF-&A}-&:

[sudo dnf install python3-idle }

19
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« SUSE ¢} OpenSuse A8}

[sudo zypper install python3-idle }

. 23l B2 AFE RS

[sudo apk add python3-idle }

2.1.2 FreeBSD2} OpenBSD
o FreeBSD A&7} 3| 7] A & Z 7182 W o] 24| 3FA Al L

[pkg install python3 }

o OpenBSD AFZ-A}, 9] 7] A & 27138t o] E A A Al &

pkg_add -r python

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

A& 5011386 AL A= o] F A stej 251 WA S EFYth

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

2.2 1jlo|’M HESY|

CPython& 21 Auldsted, WA 225 A5 Ut HAl
AFYTh (JH zl ol o] u}A] &arﬂ clone©o] 42 3 t})

e 2= gduid oz tpeu Zre g o g TAFE YL

r
k3
~
Ag
l>

E WA A =Z clone

[
=

./configure
make
make install

o,
Jo
1©
[>
il
pc)
lid
2
)
rok
4
ox
o
20
i)
N
1o
>,
o
rlo
iZ)
o
%
B
[
[t
)
o
t
[t
2,
;O

) = README.rst 3} < o]

make install2 python3 H}o] B E Go]2x A 7}F4 & 4= 9l <5 Ut} WelA] make altinstall S
make install W{\l :{ﬂ%]"f-ﬂ—%ﬂ], exec_prefix/bin/pythonversion A X] 0]—7] ‘IH - ]b]ﬂ—

| -
ol Ao X F Aol wpe} ebd £ YL UTH prerix 9 exec_prerixi A o] He} B2 H GNU
4z E 9o A Y 34 o] :
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e oo
exec_prefix/bin/python3 o =g g dF Y A.
prefix/lib/pythonversion, EE EES2 xgst=gdEZe A YA

exec_prefix/lib/pythonversion
prefix/include/pythonversion, glo) M AL st Qe Z B EHE YAS= ) 23
<) = S
— =

N PR

exec_prefix/include/pythonversion ol =+

24 TSAL|

FUzolA sl 0 2TYES 47 A5 Y, 49 A2 BEolok FTh o E Sol, o] 7

[$ chmod +x script ]

a2a, 2T HES] Aol A - % A (Shebang) E& WHUth F2 A=t ol F5 U

[#J/usr/bin/env python3

o\ A2 pari AAGN A Shol M AE| Tl S AAFLh e}, AR FU20lE env W] HE 5
S’}\_QEE QE]Z 2|8 A2 ZE /usr/bin/python3E 3= I Y o & 4 IG5 T

ol 2T HENA A S A3 W, subprocess RE2 EA Al L.

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 /et c/ssl or /etc/pki/t1ls. The directory
should also contain a cert . pem file and/or a cert s directory.

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

2. Download, build, and install OpenSSL. Make sure youuse install swandnotinstall. The install sw
target does not override openssl.cnf.

curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
tar xzf openssl-VERSION

pushd openssl-VERSION

./config \

« v »n

——prefix=/usr/local/custom-openssl \
——libdir=1ib \
——-openssldir=/etc/ssl

make -jl1 depend

make -j8

make install_sw

popd

v »n» N n

3. Build Python with custom OpenSSL (see the configure ——with-openssl and ——with-openssl-rpath
options)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

24. ESAlL| 21
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0 Iz

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.

22 Chapter 2. <A ZSHZF0|M TtO[M ALE3S17]



CHAPTER 3

Configure Python

3.1 Build Requirements

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

e OpenSSL 1.1.1 is the minimum version and OpenSSL 3.0.16 is the recommended minimum version for the
ssl and hashlib extension modules.

« SQLite 3.15.2 for the sqlite3 extension module.

o Tcl/Tk 8.5.12 for the tkinter module.

o libmpdec 2.5.0 for the decimal module.

» Autoconf 2.72 and aclocal 1.16.5 are required to regenerate the configure script.
WA 3.19)| 4] ¥ 7 : Tcl/Tk version 8.3.1 is now required.
WA 3.59 4 ¥ 7 : On Windows, Visual Studio 2015 or later is now required. Tcl/Tk version 8.4 is now required.
A 3.69 A M 7 : Selected C99 features are now required, like <stdint .h>and static inline functions.
W A 3.7 A ¥ 7 : Thread support and OpenSSL 1.0.2 are now required.
W2 3.109 4] ¥ 7: OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

WA 3.119] A4 A Z: 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.

W A 3.139 A ¥ 7 : Autoconf 2.71, aclocal 1.16.5 and SQLite 3.15.2 are now required.
WA 3.149) A XA 7 : Autoconf 2.72 is now required.
See also PEP 7 “Style Guide for C Code” and PEP 11 “CPython platform support”.
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3.2 Generated files

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 configure script

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 Options

List all configure script options using:

[./configure --help }

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

3.3.1 General Options

——enable-loadable-sqlite-extensions
Support loadable extensions in the _sqlite extension module (default is no) of the sqlite3 module.
See the sqlite3.Connection.enable_load_extension () method of the sqlite3 module.
Added in version 3.6.

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

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

By default, the digit size is 30.
Define the PYLONG_BITS_IN_DIGIT to 15 or 30.
See sys.int_info.bits_per_digit.

——with-suffix=SUFFIX
Set the Python executable suffix to SUFFIX.

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

W A 3.119) A ¥ 7 : The default suffix on WASM platform is one of .Js, .html or .wasm.
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—--with—-tzpath=<list of absolute paths separated by pathsep>

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

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

See os.pathsep path separator.
Added in version 3.9.

——-without-decimal-contextvar

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

See decimal.HAVE_CONTEXTVAR and the contextvars module.
Added in version 3.9.

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

Override order to check db backends for the dbm module

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

——without-c-locale—-coercion

Disable C locale coercion to a UTF-8 based locale (enabled by default).
Don’ t define the PY_COERCE_C_LOCALE macro.
See PYTHONCOERCECLOCALE and the PEP 538.

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

Fedora and SuSE use 1ib64 on 64-bit platforms.
See sys.platlibdir.
Added in version 3.9.
—-with-wheel-pkg-dir=PATH
Directory of wheel packages used by the ensurepip module (none by default).

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

Added in version 3.10.

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

e check (default): pkg—config is optional
e yes: pkg-config is mandatory
» no: configure does not use pkg—config even when present

Added in version 3.11.
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——enable-pystats

Turn on internal Python performance statistics gathering.

By default, statistics gathering is off. Use python3 -X pystats command or set PYTHONSTATS=1 envi-
ronment 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.
e Add PYTHONSTATS environment variable.
o Define the Py_STATS macro.
¢ 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.

Use Tools/scripts/summarize_stats.py to read the stats.
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 “ex”, API,
method.

e 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;

- optimization attempts;

- optimization traces created/executed;

- uops executed.
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o Garbage collector:
- Garbage collections;
- Objects visited;
- Objects collected.
Added in version 3.11.

——-disable—-gil
Enables 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 whatsnew313-free-threaded-cpython for more detail.

Added in version 3.13.

——enable-experimental-jit=[no|yes|yes-off|interpreter]

Indicate how to integrate the experimental just-in-time compiler.
e no: Don’ t build the JIT.
e ves: Enable the JIT. To disable it at runtime, set the environment variable PYTHON _JIT=0.

o yes—off: Build the JIT, but disable it by default. To enable it at runtime, set the environment variable
PYTHON_JIT=1.

e interpreter: Enable the “JIT interpreter” (only useful for those debugging the JIT itself). To disable
it at runtime, set the environment variable PYTHON_JIT=0.

-—enable-experimental-jit=no is the default behavior if the option is not provided, and
——enable-experimental-jit is shorthand for ——enable-experimental-jit=yes. See Tools/
jit/README .md for more information, including how to install the necessary build-time dependencies.

0 Ix

When building CPython with JIT enabled, ensure that your system has Python 3.11 or later installed.

Added in version 3.13.

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.

3.3. Configure Options 27



Python Setup and Usage, Z2|A 3.14.0rc3

3.3.3 Linker options
LDFLAGS
Linker flags, e.g. -L1ibrary_directory.

LIBS
Libraries to pass to the linker, e.g. -11ibrary.

MACHDEP
Name for machine-dependent library files.

3.3.4 Options for third-party dependencies
Added in version 3.11.
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 1ibb2 (BLAKE?2), 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.
LIBMPDEC_CFLAGS

LIBMPDEC_LIBS

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

0 #x

These environment variables have no effect unless ——with-system-1ibmpdec is specified.

LIBLZMA_CFLAGS

LIBLZMA_LIBS

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

LIBREADLINE_CFLAGS
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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 1ibsglite3, 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.
LIBZSTD_CFLAGS
LIBZSTD_LIBS
C compiler and linker flags for 1ibzstd, used by compression.zstd module, overriding pkg—config.
Added in version 3.14.
PANEL_CFLAGS
PANEL_LIBS
C compiler and linker flags for PANEL, overriding pkg-config.

C compiler and linker flags for libpanel 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 1ibz1ib, used by gzip module, overriding pkg—-config.

3.3.5 WebAssembly Options
——enable-wasm—dynamic-linking
Turn on dynamic linking support for WASM.

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

Added in version 3.11.

——enable-wasm—-pthreads

Turn on pthreads support for WASM.
Added in version 3.11.

3.3.6 Install Options

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

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

As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.
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——exec—-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

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

——disable-test-modules

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

Added in version 3.10.

—-with—-ensurepip=[upgrade|install|no]

Select the ensurepip command run on Python installation:
e upgrade (default): run python -m ensurepip ——altinstall --upgrade command.
e install: run python -m ensurepip —-altinstall command;
e no: don’ t run ensurepip;

Added in version 3.6.

3.3.7 Performance options

Configuring Python using -—enable-optimizations —-with-1to (PGO +LTO) is recommended for best per-
formance. The experimental -—enable-bolt flag can also be used to improve performance.

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

The C compiler Clang requires 11vm-profdata program for PGO. On macOS, GCC also requires it: GCC
is just an alias to Clang on macOS.

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

0 Iu

During the build, you may encounter compiler warnings about profile data not being available for
some source files. These warnings are harmless, as only a subset of the code is exercised dur-
ing profile data acquisition. To disable these warnings on Clang, manually suppress them by adding
-Wno-profile-instr-unprofiled to CFLAGS.

Added in version 3.6.
B A 3.100)| 4] ¥ 7: Use ~fno-semantic-interposition on GCC.

PROFILE_TASK
Environment variable used in the Makefile: Python command line arguments for the PGO generation task.

Default: -m test --pgo —-timeout=$ (TESTTIMEOUT).
Added in version 3.8.
W A 3.139)| A ¥ 7 : 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 11vm-ar for LTO (ar on macOS), as well as an LTO-aware linker (1d.gold
or 11d).

Added in version 3.6.

Added in version 3.11: To use ThinLTO feature, use —~—with-1lto=thin on Clang.
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WA 3.129 A ¥ 7 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 environment + the other
optimization configure args + the CPU architecture, and not all combinations are supported. BOLT versions
before LLVM 16 are known to crash BOLT under some scenarios. Use of LLVM 16 or newer for BOLT
optimization is strongly encouraged.

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

Added in version 3.12.

BOLT_APPLY_FLAGS
Arguments to 11vm-bolt when creating a BOLT optimized binary.

Added in version 3.12.

BOLT_INSTRUMENT_ FLAGS

Arguments to 11vm-bolt when instrumenting binaries.
Added in version 3.12.

—-with—-computed—-gotos

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

—-with-tail-call-interp

Enable interpreters using tail calls in CPython. If enabled, enabling PGO (--enable-optimizations) is
highly recommended. This option specifically requires a C compiler with proper tail call support, and the
preserve_none calling convention. For example, Clang 19 and newer supports this feature.

Added in version 3.14.

——without-mimalloc

Disable the fast mimalloc allocator (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). Documentation
strings defined in Python are not affected.

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

——enable-profiling

Enable C-level code profiling with gprof (disabled by default).

——with-strict-overflow

Add -fstrict-overflow to the C compiler flags (by default we add —-fno-strict-overflow instead).
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—--without-remote—-debug

Deactivate remote debugging support described in PEP 768 (enabled by default). When this flag is provided
the code that allows the interpreter to schedule the execution of a Python file in a separate process as described
in PEP 768 is not compiled. This includes both the functionality to schedule code to be executed and the
functionality to receive code to be executed.
Py_REMOTE_DEBUG

This macro is defined by default, unless Python is configured with ——without -remote-debug.

Note that even if the macro is defined, remote debugging may not be available (for example, on an
incompatible platform).

Added in version 3.14.

3.3.8 Python Debug Build
A debug build is Python built with the ——wit h-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 __11trace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

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

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

- Add sanity checks on the function arguments.

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

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

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

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

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

H A 3.89] A ¥ 7: 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).

3.3.9 Debug options

—--with-pydebug

Build Python in debug mode: define the Py_DEBUG macro (disabled by default).
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——with-trace-refs

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

o Define the Py_TRACE_REFS macro.

e Add sys.getobjects () function.

e Add PYTHONDUMPREFS environment variable.

The pPYTHONDUMPREF'S environment variable can be used to dump objects and reference counts still alive at
Python exit.

Statically allocated objects are not traced.
Added in version 3.8.
H A 3.139]| A ¥ 7 : 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 0P T compiler variable.
See also the ——with-pydebug option (debug build) which also enables assertions.
Added in version 3.6.
—-with-valgrind
Enable Valgrind support (default is no).
—-with-dtrace
Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
Added in version 3.6.

——with—-address—-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no). To improve ASan detection capabili-
ties you may also want to combine this with ——-without-pymalloc to disable the specialized small-object
allocator whose allocations are not tracked by ASan.

Added in version 3.6.

—--with-memory-sanitizer

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

——with-undefined-behavior-sanitizer

Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).
Added in version 3.6.

——with-thread-sanitizer

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

Added in version 3.13.

3.3.10 Linker options

——enable-shared

Enable building a shared Python library: 1ibpython (default is no).
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—--without-static-libpython
Do not build 1ibpythonMAJOR.MINOR. a and do not install python .o (built and enabled by default).

Added in version 3.10.

3.3.11 Libraries options
—-with-libs="'1ibl ...'
Link against additional libraries (default is no).

—--with-system-expat

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

—--with-system-libmpdec
Build the _decimal extension module using an installed mpdecimal library, see the decimal module (default
is yes).

Added in version 3.3.
H A 3.139)| A ¥ 7 : Default to using the installed mpdecimal library.

Deprecated since version 3.13, will be removed in version 3.15: A copy of the mpdecimal library sources
will no longer be distributed with Python 3.15.

s -

LIBMPDEC_CFLAGS and LIBMPDEC_LIBS.

——with-readline=readlinel|editline

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

Added in version 3.10.

——without-readline

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

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

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

—--with-openssl=DIR
Root of the OpenSSL directory.

Added in version 3.7.

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

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

Added in version 3.10.
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3.3.12 Security Options
—-with-hash-algorithm=[fnv|siphash13|siphash24]
Select hash algorithm for use in Python/pyhash.c:
e siphash13 (default);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: siphash13 is added and it is the new default.

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

Built-in hash modules:
e md5;
e shal;
e sha256;
e shab12;
e sha3 (with shake);
e blake2.
Added in version 3.9.

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

o python (default): use Python’ s preferred selection;
e openssl: leave OpenSSL’ s defaults untouched;
o STRING: use a custom string
See the ss1 module.
Added in version 3.7.
H A 3.109) A ¥ 7 : The settings python and STRING also set TLS 1.2 as minimum protocol version.

——disable-safety

Disable compiler options that are recommended by OpenSSF for security reasons with no performance over-
head. If this option is not enabled, CPython will be built based on safety compiler options with no slow down.

When this option is enabled, CPython will not be built with the compiler options listed below.
The following compiler options are disabled with -—disable-safety:

«» -fstack-protector-strong: Enable run-time checks for stack-based buffer overflows.

o -Wtrampolines: Enable warnings about trampolines that require executable stacks.
Added in version 3.14.

—-—enable-slower-safety

Enable compiler options that are recommended by OpenSSF for security reasons which require overhead. If
this option is not enabled, CPython will not be built based on safety compiler options which performance

impact. When this option is enabled, CPython will be built with the compiler options listed below.

The following compiler options are enabled with ——enable-slower-safety:

o -D_FORTIFY_SOURCE=3: Fortify sources with compile- and run-time checks for unsafe libc usage

and buffer overflows.

Added in version 3.14.
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3.3.13 macOS Options
See Mac/README .rst.
——enable—-universalsdk

——enable—-universalsdk=SDKDIR

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

——enable-framework

——enable-framework=INSTALLDIR

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

——with-universal—-archs=ARCH

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

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

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

—-with-framework—-name=FRAMEWORK
Specify the name for the python framework on macOS only valid when ——enable-framework is set (default:
Python).

—-with-app-store-compliance

—-with—-app-store—-compliance=PATCH-FILE

The Python standard library contains strings that are known to trigger automated inspection tool errors when
submitted for distribution by the macOS and iOS App Stores. If enabled, this option will apply the list of
patches that are known to correct app store compliance. A custom patch file can also be specified. This option
is disabled by default.

Added in version 3.13.

3.3.14 iOS Options
See iOS/README .rst.

——enable-framework=INSTALLDIR
Create a Python.framework. Unlike macOS, the INSTALLDIR argument specifying the installation path is
mandatory.

—-with-framework—name=FRAMEWORK

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

36 Chapter 3. Configure Python


https://github.com/python/cpython/tree/3.14/Mac/README.rst
https://packaging.python.org/en/latest/specifications/platform-compatibility-tags/#macos
https://packaging.python.org/en/latest/specifications/platform-compatibility-tags/#macos
https://github.com/python/cpython/tree/3.14/iOS/README.rst

Python Setup and Usage, &2|A 3.14.0rc3

3.3.15 Cross Compiling Options

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

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

——host=HOST

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

—-with-build-python=path/to/python
path to build python binary for cross compiling

Added in version 3.11.

CONFIG_SITE=file

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

Example config.site file:

# config.site—-aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_dev_ptmx=yes
ac_cv_file__dev_ptc=no

HOSTRUNNER

Program to run CPython for the host platform for cross-compilation.
Added in version 3.11.

Cross compiling example:

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

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

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

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

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 a1l target. The configure script expands an
autoconf variable, @DEF_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 (chosen if the host platform matches wasm32-wasi* or wasm32-emscripten)
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 executables) 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 necessary 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
plat form which contains a single line describing the details of the build platform, e.g., macosx-14.3-arm64-3.
120r 1inux-x86_64-3.13.

make profile-opt

Build Python using profile-guided optimization (PGO). You can use the configure ——enable-optimizations
option to make this the default target of the make command (make all or just make).

make clean

Remove built files.

make distclean

In addition to 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 a11 target and install Python.

make test

Build the a11 target and run the Python test suite with the ——fast-ci option without GUI tests. Variables:
e TESTOPTS: additional regrtest command-line options.
e TESTPYTHONOPTS: additional Python command-line options.

¢ TESTTIMEOUT: timeout in seconds (default: 10 minutes).

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 with care, as it will delete all files not checked
into Git, including your new, uncommitted work.
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make ci
This is similar to make test, but uses the —ugui to also run GUI tests.

Added in version 3.14.

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)>
>>> sys. 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/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—~64-linux—-gnu.so'>

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

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

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

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

If the Py _BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its
PyInit_xxx () function is not exported, causing an ImportError on import.

3.5 Compiler and linker flags

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

CONFIGURE_CPPFLAGS
Value of cPPFLAGS variable passed to the . /configure script.
Added in version 3.6.

CPPFLAGS

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

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

BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
Extra preprocessor flags added for building the interpreter object files.

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

Added in version 3.2.

3.5.2 Compiler flags

CcC
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, CFL.AGS should not contain:

o the compiler flag -1 (for setting the search path for include files). The -1 flags are processed from left
to right, and any flags in cF1.AGs would take precedence over user- and package-supplied -1 flags.

« hardening flags such as -Werror because distributions cannot control whether packages installed by
users conform to such heightened standards.

Added in version 3.5.

COMPILEALL_OPTS
Options passed to the compileall command line when building PYC files inmake install. Default: —5o0.
Added in version 3.12.

EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS

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

Added in version 3.2.
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CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the . /configure script.

Added in version 3.5.

BASECFLAGS

Base compiler flags.
OPT
Optimization flags.
CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.
Added in version 3.7.

CCSHARED
Compiler flags used to build a shared library.

For example, -£P1C 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) $(CFLAGS_NODIST) -IS$(srcdir)/Include/internal.

Added in version 3.5.

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
Added in version 3.7.

PY_CORE_CFLAGS
Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

Added in version 3.2.

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

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

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.5.3 Linker flags

LINKCC

Linker command used to build programs like python and _testembed.

Default: $ (PURIFY) $(CC).
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CONFIGURE_LDFLAGS
Value of LDFLAGS variable passed to the . /configure script.

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

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST is used in the same manner as CFLAGS_NODIST. Use it when a linker flag should not be
part of LDFLAGS once Python is installed (gh-65320).

In particular, ZDF1.AGS should not contain:

« the compiler flag -1 (for setting the search path for libraries). The -L flags are processed from left to
right, and any flags in LDFLAGS would take precedence over user- and package-supplied - L flags.

CONFIGURE_LDFLAGS_NODIST
Value of LDFLAGS NODIST variable passed to the . /configure script.
Added in version 3.8.
LDFLAGS
Linker flags, e.g. -L1ib_dir if you have libraries in a nonstandard directory lib_dir.

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

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.
Example: -1rt.
LDSHARED
Command to build a shared library.
Default: RLDSHARED@ $ (PY_LDFLAGS).
BLDSHARED
Command to build 1ibpython shared library.
Default: @BLDSHAREDQ $ (PY_CORE_LDFLAGS).
PY_LDFLAGS

Default: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS).

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

Added in version 3.8.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

Added in version 3.8.
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Unlike most Unix systems and services, Windows does not include a system supported installation of Python. Instead,
Python can be obtained from a number of distributors, including directly from the CPython team. Each Python
distribution will have its own benefits and drawbacks, however, consistency with other tools you are using is generally
a worthwhile benefit. Before committing to the process described here, we recommend investigating your existing
tools to see if they can provide Python directly.

To obtain Python from the CPython team, use the Python Install Manager. This is a standalone tool that makes
Python available as global commands on your Windows machine, integrates with the system, and supports updates
over time. You can download the Python Install Manager from python.org/downloads or through the Microsoft Store
app.

Once you have installed the Python Install Manager, the global python command can be used from any terminal
to launch your current latest version of Python. This version may change over time as you add or remove different
versions, and the py 1ist command will show which is current.

In general, we recommend that you create a virtual environment for each project and run <env>\Scripts\
Activate in your terminal to use it. This provides isolation between projects, consistency over time, and ensures
that additional commands added by packages are also available in your session. Create a virtual environment using
python -m venv <env path>.

If the python or py commands do not seem to be working, please see the Troubleshooting section below. There are
sometimes additional manual steps required to configure your PC.

Apart from using the Python install manager, Python can also be obtained as NuGet packages. See nuget.org 3| 7] A|
below for more information on these packages.

The embeddable distros are minimal packages of Python suitable for embedding into larger applications. They can be
installed using the Python install manager. See U] “%d 7}-5 3t 1j] 7] | below for more information on these packages.

4.1 Python Install Manager

4.1.1 Installation

The Python install manager can be installed from the Microsoft Store app or downloaded and installed from
python.org/downloads. The two versions are identical.
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To install through the Store, simply click “Install” . After it has completed, open a terminal and type python to get
started.

To install the file downloaded from python.org, either double-click and select “Install”, or run Add-AppxPackage
<path to MSIX> in Windows Powershell.

After installation, the python, py, and pymanager commands should be available. If you have existing installations
of Python, or you have modified your PATH variable, you may need to remove them or undo the modifications. See
Troubleshooting for more help with fixing non-working commands.

When you first install a runtime, you will likely be prompted to add a directory to your PATH. This is optional, if you
prefer to use the py command, but is offered for those who prefer the full range of aliases (such as python3.14.
exe) to be available. The directory will be $LocalAppData%\Python\bin by default, but may be customized by
an administrator. Click Start and search for “Edit environment variables for your account” for the system settings
page to add the path.

Each Python runtime you install will have its own directory for scripts. These also need to be added to PATH if you
want to use them.

The Python install manager will be automatically updated to new releases. This does not affect any installs of Python
runtimes. Uninstalling the Python install manager does not uninstall any Python runtimes.

If you are not able to install an MSIX in your context, for example, you are using automated deployment software
that does not support it, or are targeting Windows Server 2019, please see Advanced Installation below for more
information.

4.1.2 Basic Use

The recommended command for launching Python is python, which will either launch the version requested by the
script being launched, an active virtual environment, or the default installed version, which will be the latest stable
release unless configured otherwise. If no version is specifically requested and no runtimes are installed at all, the
current latest release will be installed automatically.

For all scenarios involving multiple runtime versions, the recommended command is py. This may be used anywhere
in place of python or the older py . exe launcher. By default, py matches the behaviour of python, but also allows
command line options to select a specific version as well as subcommands to manage installations. These are detailed
below.

Because the py command may already be taken by the previous version, there is also an unambiguous pymanager
command. Scripted installs that are intending to use Python install manager should consider using pymanager, due
to the lower chance of encountering a conflict with existing installs. The only difference between the two commands
is when running without any arguments: py will install and launch your default interpreter, while pymanager will
display help (pymanager exec ... provides equivalent behaviour to py ...).

Each of these commands also has a windowed version that avoids creating a console window. These are pyw,
pythonw and pymanagerw. A python3 command is also included that mimics the python command. It is in-
tended to catch accidental uses of the typical POSIX command on Windows, but is not meant to be widely used or
recommended.

To launch your default runtime, run python or py with the arguments you want to be passed to the runtime (such
as script files or the module to launch):

$> py
$> python my-script.py

$> py -m this

The default runtime can be overridden with the PYTHON MANAGER_DEFAULT environment variable, or a configura-
tion file. See Configuration for information about configuration settings.

To launch a specific runtime, the py command accepts a —-v: <TAG> option. This option must be specified before
any others. The tag is part or all of the identifier for the runtime; for those from the CPython team, it looks like the
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version, potentially with the platform. For compatibility, the v: may be omitted in cases where the tag refers to an
official release and starts with 3.

$> py -V:3.14 ...
$> py -V:3-arm64

Runtimes from other distributors may require the company to be included as well. This should be separated from the
tag by a slash, and may be a prefix. Specifying the company is optional when it is PythonCore, and specifying the
tag is optional (but not the slash) when you want the latest release from a specific company.

$> py -V:distrib/

$> py -V:Distributor\1.0 ... }

If no version is specified, but a script file is passed, the script will be inspected for a shebang line. This is a special
format for the first line in a file that allows overriding the command. See Shebang lines for more information. When
there is no shebang line, or it cannot be resolved, the script will be launched with the default runtime.

If you are running in an active virtual environment, have not requested a particular version, and there is no shebang
line, the default runtime will be that virtual environment. In this scenario, the python command was likely already
overridden and none of these checks occurred. However, this behaviour ensures that the py command can be used
interchangeably.

When you launch either python or py but do not have any runtimes installed, and the requested version is the default,
it will be installed automatically and then launched. Otherwise, the requested version will be installed if automatic
installation is configured (most likely by setting PYTHON_MANAGER_AUTOMATIC_INSTALL to true), or if the py
exec Or pymanager exec forms of the command were used.

4.1.3 Command Help

The py help command will display the full list of supported commands, along with their options. Any command
may be passed the —? option to display its help, or its name passed to py help.

$> py help
$> py help install
$> py install /?

All commands support some common options, which will be shown by py help. These options must be specified
after any subcommand. Specifying -v or ——verbose will increase the amount of output shown, and —vv will
increase it further for debugging purposes. Passing —q or -—quiet will reduce output, and —qq will reduce it further.

The ——config=<PATH> option allows specifying a configuration file to override multiple settings at once. See
Configuration below for more information about these files.

4.1.4 Listing Runtimes

[$> py list [—-f=|-—-format=<FMT>] [-1|--one] [--online|-s=|--source=<URL>] [<TAG>...] }

The list of installed runtimes can be seen using py list. A filter may be added in the form of one or more tags
(with or without company specifier), and each may include a <, <=, >= or > prefix to restrict to a range.

A range of formats are supported, and can be passed as the ——format=<FMT>or -f <FMT> option. Formats include
table (a user friendly table view), csv (comma-separated table), json (a single JSON blob), jsonl (one JSON
blob per result), exe (just the executable path), prefix (just the prefix path).

The —-one or -1 option only displays a single result. If the default runtime is included, it will be the one. Otherwise,
the “best” result is shown (“best” is deliberately vaguely defined, but will usually be the most recent version). The
result shown by py 1ist —--one <TAG> will match the runtime that would be launched by py -V:<TAG>.

The —--only-managed option excludes results that were not installed by the Python install manager. This is useful
when determining which runtimes may be updated or uninstalled through the py command.
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The —-on1line option is short for passing -—source=<URL> with the default source. Passing either of these options
will search the online index for runtimes that can be installed. The result shown by py 1ist --online --one
<TAG> will match the runtime that would be installed by py install <TAG>.

[$> py list —--online 3.14 }

For compatibility with the old launcher, the ~-1ist, ——1ist-paths, -0 and —-0p commands (e.g. py -0p) are
retained. They do not allow additional options, and will produce legacy formatted output.

4.1.5 Installing Runtimes

‘$> py install [-s=]|--source=<URL>] [-f|-—-force] [-u|--update] [--dry-run] [<TAG>... }

=]

New runtime versions may be added using py install. One or more tags may be specified, and the special tag
default may be used to select the default. Ranges are not supported for installation.

The —--source=<URL> option allows overriding the online index that is used to obtain runtimes. This may be used
with an offline index, as shown in Offline Installs.

Passing —--force will ignore any cached files and remove any existing install to replace it with the specified one.

Passing --update will replace existing installs if the new version is newer. Otherwise, they will be left. If no tags
are provided with ——update, all installs managed by the Python install manager will be updated if newer versions
are available. Updates will remove any modifications made to the install, including globally installed packages, but
virtual environments will continue to work.

Passing -—dry-run will generate output and logs, but will not modify any installs.

In addition to the above options, the ——target option will extract the runtime to the specified directory instead of
doing a normal install. This is useful for embedding runtimes into larger applications.

[$> py install ... [-t=|--target=<PATH>] <TAG> }

4.1.6 Offline Installs

To perform offline installs of Python, you will need to first create an offline index on a machine that has network
access.

[$> py install --download=<PATH> ... <TAG>... }

The --download=<PATH> option will download the packages for the listed tags and create a directory containing
them and an index . json file suitable for later installation. This entire directory can be moved to the offline machine
and used to install one or more of the bundled runtimes:

[$> py install —--source="<PATH>\index.json" <TAG>... }

The Python install manager can be installed by downloading its installer and moving it to another machine before
installing.

Alternatively, the ZIP files in an offline index directory can simply be transferred to another machine and extracted.
This will not register the install in any way, and so it must be launched by directly referencing the executables in the
extracted directory, but it is sometimes a preferable approach in cases where installing the Python install manager is
not possible or convenient.

In this way, Python runtimes can be installed and managed on a machine without access to the internet.
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4.1.7 Uninstalling Runtimes

[$> py uninstall [-y|--yes] <TAG>...

Runtimes may be removed using the py uninstall command. One or more tags must be specified. Ranges are
not supported here.

The —-yes option bypasses the confirmation prompt before uninstalling.

Instead of passing tags individually, the -—purge option may be specified. This will remove all runtimes managed by
the Python install manager, including cleaning up the Start menu, registry, and any download caches. Runtimes that
were not installed by the Python install manager will not be impacted, and neither will manually created configuration
files.

[$> py uninstall [-y|--yes] —--purge }

The Python install manager can be uninstalled through the Windows “Installed apps” settings page. This does not
remove any runtimes, and they will still be usable, though the global python and py commands will be removed.
Reinstalling the Python install manager will allow you to manage these runtimes again. To completely clean up all
Python runtimes, run with —-purge before uninstalling the Python install manager.

4.1.8 Configuration

Python install manager is configured with a hierarchy of configuration files, environment variables, command-line
options, and registry settings. In general, configuration files have the ability to configure everything, including the
location of other configuration files, while registry settings are administrator-only and will override configuration files.
Command-line options override all other settings, but not every option is available.

This section will describe the defaults, but be aware that modified or overridden installs may resolve settings differ-
ently.

A global configuration file may be configured by an administrator, and would be read first. The user configuration
file is stored at $AppData%\Python\pymanager.json (by default) and is read next, overwriting any settings
from earlier files. An additional configuration file may be specified as the PYTHON_MANAGER_CONF IG environment
variable or the ——config command line option (but not both).

The following settings are those that are considered likely to be modified in normal use. Later sections list those that
are intended for administrative customization.
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Standard configuration options

Config Key Environment Variable oY

default_tag The preferred default version to
e launch or install. By default,
this is interpreted as the most re-
cent non-prerelease version from
the CPython team.
default_platform PYTHON_MANAGER_DEFAULT_PLAT The preferred default platform to
launch or install. This is treated as
a suffix to the specified tag, such
that py -v:3.14 would prefer an
install for 3.14-64 if it exists (and
default_platform is —64), but
will use 3. 14 if no tagged install ex-

ists.
logs_dir PYTHON_MANAGER_LOGS The location where log files are
written. By default, $TEMP%.
automatic_install PYTHON_MANAGER_AUTOMATIC_IN True to allow automatic installs

when specifying a particular run-
time to launch. By default, true.

include_unmanaged PYTHON_MANAGER INCLUDE_UNMA True to allow listing and launching
runtimes that were not installed by
the Python install manager, or false
to exclude them. By default, true.

shebang_can_run_anything PYTHON_MANAGER_SHEBANG_CAN_ True to allow shebangs in . py files
to launch applications other than
Python runtimes, or false to prevent
it. By default, true.

log_level PYMANAGER_VERBOSE, Set the default level of output (0-

PYMANAGER_DEBUG 50). By default, 20. Lower val-

ues produce more output. The envi-
ronment variables are boolean, and
may produce additional output dur-
ing startup that is later suppressed
by other configuration.

confirm PYTHON_MANAGER_CONFIRM True to confirm certain actions be-
fore taking them (such as uninstall),
or false to skip the confirmation. By
default, true.

install.source PYTHON_MANAGER_SOURCE_URL Override the index feed to obtain
new installs from.
list.format PYTHON_MANAGER_LIST_FORMAT Specify the default format used by

the py list command. By de-
fault, table.

Dotted names should be nested inside JSON objects, for example, 1ist . format would be specified as {"1ist":
{"format": "table"}}.

4.1.9 Shebang lines

If the first line of a script file starts with #!, it is known as a “shebang” line. Linux and other Unix like operating
systems have native support for such lines and they are commonly used on such systems to indicate how a script should
be executed. The python and py commands allow the same facilities to be used with Python scripts on Windows.

To allow shebang lines in Python scripts to be portable between Unix and Windows, a number of ‘virtual’ commands
are supported to specify which interpreter to use. The supported virtual commands are:
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e /usr/bin/env <ALIAS>
e /usr/bin/env -S <ALIAS>
e /usr/bin/<ALIAS>

e /usr/local/bin/<ALIAS>

e <ALTAS>
e 5o, 22YE A WA Fo| T} o] A2
[#J /usr/bin/python }
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Any of the above virtual commands can have <ALIAS> replaced by an alias from an installed runtime. That is, any
command generated in the global aliases directory (which you may have added to your PATH environment variable)
can be used in a shebang, even if it is not on your PATH. This allows the use of shebangs like /usr/bin/python3.
12 to select a particular runtime.

If no runtimes are installed, or if automatic installation is enabled, the requested runtime will be installed if necessary.
See Configuration for information about configuration settings.

The /usr/bin/env form of shebang line will also search the PATH environment variable for unrecognized com-
mands. This corresponds to the behaviour of the Unix env program, which performs the same search, but prefers
launching known Python commands. A warning may be displayed when searching for arbitrary executables, and this
search may be disabled by the shebang_can_run_anything configuration option.

Shebang lines that do not match any of patterns 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. This
functionality may be disabled by the shebang_can_run_anything configuration option.

0 #Fx

The behaviour of shebangs in the Python install manager is subtly different from the previous py . exe launcher,
and the old configuration options no longer apply. If you are specifically reliant on the old behaviour or config-
uration, we recommend keeping the legacy launcher. It may be downloaded independently and installed on its
own. The legacy launcher’ s py command will override PyManager’ s one, and you will need to use pymanager
commands for installing and uninstalling.

4.1.10 Advanced Installation

For situations where an MSIX cannot be installed, such as some older administrative distribution platforms, there
is an MSI available from the python.org downloads page. This MSI has no user interface, and can only perform
per-machine installs to its default location in Program Files. It will attempt to modify the system PATH environment
variable to include this install location, but be sure to validate this on your configuration.

0 Ix

Windows Server 2019 is the only version of Windows that CPython supports that does not support MSIX. For
Windows Server 2019, you should use the MSI.

Be aware that the MSI package does not bundle any runtimes, and so is not suitable for installs into offline en-
vironments without also creating an offline install index. See Offline Installs and Administrative Configuration for
information on handling these scenarios.
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Runtimes installed by the MSI are shared with those installed by the MSIX, and are all per-user only. The Python
install manager does not support installing runtimes per-machine. To emulate a per-machine install, you can use
py install --target=<shared location> as administrator and add your own system-wide modifications to
PATH, the registry, or the Start menu.

When the MSIX is installed, but commands are not available in the PATH environment variable, they
can be found under %LocalAppData$\Microsoft\WindowsApps\PythonSoftwareFoundation.
PythonManager_3847v3x7pwlkm or %$LocalAppData%\Microsoft\WindowsApps\
PythonSoftwareFoundation.PythonManager_gbz5n2kfra8p0, depending on whether it was installed
from python.org or through the Windows Store. Attempting to run the executable directly from Program Files is
not recommended.

To programmatically install the Python install manager, it is easiest to use WinGet, which is included with all sup-
ported versions of Windows:

$> winget install 9NQ7512CXL7T -e —--accept-package-agreements --disable-
—interactivity

# Optionally run the configuration checker and accept all changes
$> py install --configure -y

To download the Python install manager and install on another machine, the following WinGet command will down-
load the required files from the Store to your Downloads directory (add -d <location> to customize the output
location). This also generates a YAML file that appears to be unnecessary, as the downloaded MSIX can be installed
by launching or using the commands below.

$> winget download 9NQ7512CXL7T —-e —--skip-license --accept-package-agreements —--—
—~accept—-source—-agreements

To programmatically install or uninstall an MSIX using only PowerShell, the Add-AppxPackage and Remove-
AppxPackage PowerShell cmdlets are recommended:

$> Add-AppxPackage C:\Downloads\python-manager-25.0.msix

$> Get-AppxPackage PythonSoftwareFoundation.PythonManager | Remove-AppxPackage

The latest release can be downloaded and installed by Windows by passing the Applnstaller file to the Add-
AppxPackage command. This installs using the MSIX on python.org, and is only recommended for cases where
installing via the Store (interactively or using WinGet) is not possible.

$> Add-AppxPackage —-ApplInstallerFile https://www.python.org/ftp/python/pymanager/
—pymanager.appinstaller

Other tools and APIs may also be used to provision an MSIX package for all users on a machine, but Python does not
consider this a supported scenario. We suggest looking into the PowerShell Add-AppxProvisionedPackage cmdlet,
the native Windows PackageManager class, or the documentation and support for your deployment tool.

Regardless of the install method, users will still need to install their own copies of Python itself, as there is no way
to trigger those installs without being a logged in user. When using the MSIX, the latest version of Python will be
available for all users to install without network access.

Note that the MSIX downloadable from the Store and from the Python website are subtly different and cannot be
installed at the same time. Wherever possible, we suggest using the above WinGet commands to download the
package from the Store to reduce the risk of setting up conflicting installs. There are no licensing restrictions on the
Python install manager that would prevent using the Store package in this way.
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4.1.11 Administrative Configuration

There are a number of options that may be useful for administrators to override configuration of the Python install
manager. These can be used to provide local caching, disable certain shortcut types, override bundled content. All
of the above configuration options may be set, as well as those below.

Configuration options may be overridden in the registry by setting values under HKEY LOCAL_MACHINE\
Software\Policies\Python\PyManager, where the value name matches the configuration key and the value
type is REG_SZz. Note that this key can itself be customized, but only by modifying the core config file distributed
with the Python install manager. We recommend, however, that registry values are used only to set base_config
to a JSON file containing the full set of overrides. Registry key overrides will replace any other configured setting,
while base_config allows users to further modify settings they may need.

Note that most settings with environment variables support those variables because their default setting specifies the
variable. If you override them, the environment variable will no longer work, unless you override it with another
one. For example, the default value of confirmis literally $PYTHON_MANAGER_CONF IRM%, which will resolve the
variable at load time. If you override the value to yes, then the environment variable will no longer be used. If you
override the value to $CONFIRMS, then that environment variable will be used instead.

Configuration settings that are paths are interpreted as relative to the directory containing the configuration file that
specified them.

Administrative configuration options

Config Key

oy

base_config

user_config
additional config
registry_override_ke

bundled_dir

install.
fallback_source
install.
enable_shortcut_kinc
install.
disable_shortcut_kir
pep514_root

start_folder

virtual_env

shebang_can_run_anyt

The highest priority configuration file to read. Note that only the built-in configuration
file and the registry can modify this setting.

The second configuration file to read.

The third configuration file to read.

Registry location to check for overrides. Note that only the built-in configuration file
can modify this setting.

Read-only directory containing locally cached files.

Path or URL to an index to consult when the main index cannot be accessed.

Comma-separated list of shortcut kinds to allow (e.g. "pep514, start™). Enabled
shortcuts may still be disabled by disable_ shortcut_kinds.

Comma-separated list of shortcut kinds to exclude (e.g. "pep514, start™). Dis-
abled shortcuts are not reactivated by enable_shortcut_kinds.
Registry location to read and write PEP 514 entries into.
HKEY_CURRENT_USER\Software\Python.

Start menu folder to write shortcuts into. By default, Python. This path is relative
to the user’ s Programs folder.

Path to the active virtual environment. By default, this is $VIRTUAL_ENV%, but may
be set empty to disable venv detection.

True to suppress visible warnings when a shebang launches an application other than
a Python runtime.

By default,

4.1.12 X}S AP E dHjo|Lq2|
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Added in version 3.13: (Experimental)
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Everything described in this section is considered experimental, and should be expected to change in future

releases.

Pre-built distributions of the experimental free-threaded build are available by installing tags with the t suffix.

4.1. Python Install Manager
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$> py install 3.14t
$> py install 3.14t-arm64
$> py install 3.14t-32

This will install and register as normal. If you have no other runtimes installed, then python will launch this one.
Otherwise, you will need to use py -v:3.14t ... or, if you have added the global aliases directory to your PATH
environment variable, the python3. 14t .exe commands.

4.1.13 Troubleshooting

If your Python install manager does not seem to be working correctly, please work through these tests and fixes to see
if it helps. If not, please report an issue at our bug tracker, including any relevant log files (written to your $TEMP%
directory by default).
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Troubleshooting

Symptom

Things to try

python gives me a
“command not found”
error or opens the Store
app when I type it in
my terminal.

py gives me a
“command not found”
error when I type it in
my terminal.

py gives me a “can’t
open file” error when I
type commands in my
terminal.

python doesn’ t launch
the same runtime as py

python and py don’ t
launch the runtime I ex-
pect

pythonw or pyw don’
t launch the same run-
time as python or py
pip gives me a
“command not found”
error when I type it in
my terminal.

Did you install the Python install manager?

Click Start, open “Manage app execution aliases”, and check that the aliases for
“Python (default)” are enabled. If they already are, try disabling and re-enabling to re-
fresh the command. The “Python (default windowed)” and “Python install manager”
commands may also need refreshing.

Check that the py and pymanager commands work.

Did you install the Python install manager?

Click Start, open “Manage app execution aliases”, and check that the aliases for
“Python (default)” are enabled. If they already are, try disabling and re-enabling to re-
fresh the command. The “Python (default windowed)” and “Python install manager”
commands may also need refreshing.

This usually means you have the legacy launcher installed and it has priority over the
Python install manager. To remove, click Start, open “Installed apps”, search for
“Python launcher” and uninstall it.

Click Start, open “Installed apps”, look for any existing Python runtimes, and either
remove them or Modify and disable the PATH options.

Click Start, open “Manage app execution aliases”, and check that your python.exe
alias is set to “Python (default)”

Check your PYTHON MANAGER DEFAULT environment variable or default_tag
configuration. The py 1ist command will show your default based on these settings.

Installs that are managed by the Python install manager will be chosen ahead of un-
managed installs. Use py install to install the runtime you expect, or configure
your default tag.

Prerelease and experimental installs that are not managed by the Python install manager
may be chosen ahead of stable releases. Configure your default tag or uninstall the
prerelease runtime and reinstall using py install.

Click Start, open “Manage app execution aliases”, and check that your pythonw.exe
and pyw . exe aliases are consistent with your others.

Have you activated a virtual environment? Run the .venv\Scripts\activate
script in your terminal to activate.

The package may be available but missing the generated executable. We recommend
using the python -m pip command instead, or alternatively the python -m pip
install --force pip command will recreate the executables and show you the
path to add to PATH. These scripts are separated for each runtime, and so you may
need to add multiple paths.

4.2 LE Jtse a7k

Added in version 3.5.
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S8 zza AR L3537 AT AL

To install an embedded distribution, we recommend using py install with the -—target option:

[$> py install 3.14-embed —--target=runtime

When extracted, the embedded distribution is (almost) fully isolated from the user’ s system, including environment
variables, system registry settings, and installed packages. The standard library is included as pre-compiled and
optimized .pyc files in a ZIP, and python3.d11, python313.d11, python.exe and pythonw.exe are all
provided. Tcl/tk (including all dependents, such as Idle), pip and the Python documentation are not included.

A default . _pth file is included, which further restricts the default search paths (as described below in &5 2t7]).
This file is intended for embedders to modify as necessary.

A AR 7| A= WHH 2} A 3§ Z2 I A2 Z2 o] Ao g gk ulo] A x|
AE 5 FE5H7] 980 pipE AHE s A2 o] Wiz A AH A FA N FYE V]2 0]H AE
Al EE 38l pipE 283t AR E 4= JFUTEH drE o2, AR} 3 7] A = 7] A7 AR A A
Aol EE AFat7] Aol HA AT SSRGS FUEE FE 2203 R Z A5 ojof
Y o} (“wl ] ¥ (vendoring)”).

o Wi o] DA & 7HA ALG Abel 7} obeloll A o &t

ofo
[l
fru
[
Nogg [

o
i
[t
>,
>
>,
ofo
_,>:l4
_|\1_‘
[
>,
i
filo
rO
1>
o
b
d
ok
Uil
ko
rlr
z0,
fy
<
v
o
rlr o
o

o
e

o

A

—n

o

ol

N

ol

)
a

2 o

of
o

A2 A5 W oF7he] 9 o] B R 3A T, AL§ Aol
. W, 22 1eo] shol Mol A AW 1 9
2 A A5, B Ak A JHE AT 5 o shd A

)

Dé Eé %% /‘]’%’5]'04 Py _Mainsws &

oy
v
Lo

1)
fi B ok
>~

— 0.
o

i
ot 24
),
;9 it
“o bk
o O
)
i)
°
Iv)

0
oM
200 N
& of. o _E, )
i
ol

L

A

=

flu

-z

s

o
N
>
ofo
Y
o,
o,
e
rlr
_?L
Iyl
=1
o,
i

of
o
iy

1 rg
N
N
}ol.
i1
o

—t'rl‘
S
‘b’ X, r[r

AF&3}o] python.exe U pythonw.exe & 2 H
ek o] A9, S8 =2 1e 24 o Eo] ofd
solml mz A~ 319 QA FHeE ol ol g AL

)
N,
e
o,

oL
i
flo
i)

N ko

T
i
)
of
.

30 [0 &

oy hu >

>,
ofo
)
rlr
>
o
ofy
ro
i)
rlu
o

o] 17

7

B
et
2}
L
2
>
o
i)

o >
>,
ofo
ok
EE
oo
ofo
[kl
il
[
)
tlo
l p—

A
ol

e gz A5t 2o A E
2517] Aol AN AZE AZT S 9o

ne

_l
)
lo
mx
rl
ot
1>
=2
>,
rlr
g

RN
2y

i}
rlu
do
N
=2
=
ok
>
X0,
xfy
<
kv

o,
)
o
|z

=1

[t

fu
DL
ox
iy
> olo
ofo

Kl

fu

[
i)
=2
rlr
of
10, o)
2
&,
oflt
fu}
o

A
i)

ﬂd
go}
4
<
jnx
O
]
[0}
b
[0}
]
o fob
i
ok
i
¥
e S
e
-
o
=}
w
ool
a
=

)
Utk 72 9o, HAE WES AUk 4AE A S A ol

4.3 nuget.org 1l 7| X|

Added in version 3.5.2.

3] 7] A | A = k51 A ZE ok

54 Chapter 4. 2I=20IA T}O|M AIE3517|



Python Setup and Usage, &2|A 3.14.0rc3

A
)
>,
o
=2
4
-of,
)
>,
2
i
it
4
X
q,
=
[
(V)]
@
9
(0]
e
ok
Hd
o
>
N

19, thee shola Aol A SR 2 o
Ut

nuget .exe 8 & =15, 9 £ £ curl ©] U} PowerShell & AF83}9d https://aka.ms/nugetclidl o A]
AR e REL 5 G5tk o EE ALSSHH T3t 2ol 64U =} 326 = A FELE shol M) A A
W o] 419 U ok

nuget.exe install python -ExcludeVersion —-OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .
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# —-ExcludeVersion i °I

> .\python.3.5.2\tools\python.exe -V

Python 3.5.2

# -ExcludeVersion % g

> .\python\tools\python.exe -V

Python 3.5.2
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Added in version 3.13: (Experimental)

0 in

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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Enthought Deployment Manager
“The Next Generation Python Environment and Package Manager” .
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Previously Enthought provided Canopy, but it reached end of life in 2016.
WinPython
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4.5 Supported Windows versions

As specified in PEP 11, a Python release only supports a Windows platform while Microsoft considers the platform
under extended support. This means that Python 3.14 supports Windows 10 and newer. If you require Windows 7
support, please install Python 3.8. If you require Windows 8.1 support, please install Python 3.12.
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In the latest versions of Windows, this limitation can be expanded to over 32,000 characters. Your administrator will

need to activate the “Enable Win32 long paths” group policy, or set LongPathsEnabled to 1 in the registry key
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem.
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After changing the above option and rebooting, no further configuration is required.

4.7 UTF-8 2t

Added in version 3.7.
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When the Python UTF-8 Mode is enabled, you can still use the system encoding (the ANSI Code Page) via the
“mbcs” codec.
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These notes supplement the description at sys-path-init with detailed Windows notes.
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SUth A 2EoR 7R 42 BALL /| Bgte R Agale o9 7= 7 A2} sys.path
o 2/E =2 Pt (YA RE A =218 HKLM % A1-43l 22 HKCUE dutd o2
ulo] glgoll %o 3H414] 2.)

A W PYTHONHOMEO] A, “glold o ZhEUnh 282 ko, vl sho] A Al
g A2 E AFEote] “A=vh= 5+ Y” (Lib\os.py U pythonXY.zip) & 3o} “StolH F7 & F
U shol W ol HATN Y, oys.pathol F745 L B 39 DA E & (Lib, plat-win )&

F

o

A =G = 7)ulo g 3Tk :/_ax} orow, Al ulo] W A&7} # X 2 E g of A %H PythonPath
ofl 4 4 U .

Sholtl F2 28 ¢ 93, 80l erriowearszt A YAl WA Y, AN ~ER FRE e 4
o, el 2B e AR S Bor iy o AT

o] A& Utk
home©] At A& o] PYTHONHOMEol AAE R oW & HJRE
AR A o] BEZFAFEH YT

BT o i AH

3;
=

2l

e

wE A9 2% Ao bt 24U h

python.exe T 7|2 sho] A tjel 2] (4A)F WA w4 PChuild T 2 B 2] o A 2 78) o A T2
exeS AT @) A4 J2st 2eR W A ALE S G A2 RAF U A2 2Eee e
“9 .9 w g ﬁg”t aaF ol T

olA, Bl ~E e 94 Rt AR dAAE e O
gyt

w4
Q8 )R (35 )
N 58 22 Yo}l Eo] WER EFSHE = AEAE 919, Thg 2L vhe AR 9Ie) 8 S
FUot
xS YA 23 A A A . _peh LS TG o] A2 HA2E ] 8} 2T
Ao Udd B2 E FAISHL, import site7} WEH A = S site® FAGYTH
g2 AAY Ad 3 YA python3.dll ©] Y4 python37.dll & = E 3} W,
InitializeFromConfig() % 9] PyConfig.module_search paths & WA A o=z AA 3

Z 2 I WA python.exeS A Z3}7] Ao pyrHONPATHE A AW € o] 2 3 pyTHONHOMES

H .
o)A A S NHET 5 YOW (2 o), A7 python.exe B AW ABT 5 9 Wz o]
) A0 S (oo ty)ol A eI ool 95 5 2. (P A ol A 2145

ol 2wl thAl SHLE o] 2 9] ZIP 3} Y-8 7HA| FH o] G2 A A ©.)
A shE A28 AR X0 HYo] L& 2 1AW T HER A 2H = BE golHe g BAR
AskA] Fsuth 297 ko ®, AHEATL 2R $& Z2 WS A S dl BAIE LA T

EF 29} AF& A} site-packages o] o] A 3] F ke 4= Qo] A,

2 A gl 713 F 2ol fel B 2

4.8.

pld

s 37| 57
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A 3.6004 WA . _pth 3D AU F718H3L pyvenv.cfgoll A applocal FA& A AGUTH
w7 3,600 4 WA *pﬁg sl A AH S ol FA A QA HEVIE pythonxx. zip= F7HEU T

H A 3.65E 9 X =F: Modules(PythonPath 7} ofd Ut} o} e o] gl A A~ E 8|9 X 1454 B2EL importlib.
machinery.WindowsRegistryFinder & Y X E & 4 95Ut o] 3l t)= A= 3.6.034 o] A v Ao
Al B4 3= A uk FF ol sys -meta_path"ﬂ ‘ﬁ/\] Zqﬁi F7HfoF & = 9 '\‘43}

49 FII B2

vpojo] = SH;E o o] 44 A= A& FRHE AN A= ol 78 75 ] hFUTh o] # g
7Ie& AHE 7] S8 2 ghol B B ok o] ol 8l F i 9] Bg 3t 221 3 (snippets) o] EA T o
AES 5 B35 252 mswin-specific-services of] A5 o] QJFUTH

4.9.1 PyWin32

Mark Hammond @] PyWin32 R E2 13 A= SR AGS AT EE B34 Utk 97l & 93
fFe el 7t 28g Yth

o Component Object Model (COM)

« Win32 API 3 &

o« YA 2EF

« OJHIE 21

« Microsoft Foundation Classes (MFC) A}-8 %} @1 €] 3] o] 2~

PythonWin-2 PyWin32 2} &7 Al = = A& MFC 38 Z2 104Ut Y A7 W3
IDE ¢} Ut}

i
=
o)
ok
4
30,
rlr

& o 217
Win32 How Do I---2?
Z] Z}: Tim Golden

Python and COM
A Z}: David £} Paul Boddie

4.9.2 cx_Freeze

cx_Freeze+ 3}o

R cexe TF) 0 2 BT o G Bl
A&7} ol Mg A %) :

410 2= L0|M mHo|WM Hu}St7|

CPython 4 ASFA e W, WA 428 /A ofol ULk A4 Bel29] 428 e 2EaA LA A
HAE A FZo2& 4 dF YT

a2 Eoes FA gol HEglAE HESE /\}—9-5] A 3} A # 91 Microsoft Visual Studio € ¥ &
EFAY = Ez“E st o] 23tE o lFUth o] Y-S pcouild YHE o 5T

ZA|2o] th3t Dk HH = pcbuild/readme. txt S QT4 AL

1

[

e
[

9
te

£ || o3l A<=, building-on-windows S 2% 314 A &

ot
O:
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4.11 The full installer (deprecated)

W A 3.14 5 ¥ 9 X & : This installer is deprecated since 3.14 and will not be produced for Python 3.16 or later.
See Python Install Manager for the modern installer.

4.11.1 AX| ©HA|

W Y ol M 314 BX) Z2 IS eREY S JSUTh- 424 32HE 64uE WA AEze
HE A Y3te F 7HA. § AR 2233 (web installer) 2 22 27| th22 =00, Q3 74 S4F
AFoz ez eshytt exzell AR 22 T (offline installer) o= 7] &2 A X0 B R3EFA 247}
23 of glom AE /)52 ANA R A ddo] BeFUrh AN F S W5 o2
P e Rt glol X518 FRHYA L
AA 22 aRWE AT S, F A 54 F StUE A9E o syt
&5 Python 2.8.0 (64-bit) Setup — 4
Install Python 3.8.0 (64-bit)
Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.
¥ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38
Includes IDLE, pip and decumentation
Creates shortcuts and file associations
= Customize installation
Choose location and features
python
for Install launcher for all users (recommended)
WIﬂd()WS [ Add Python 3.8 to PATH Cancel

“Install Now” & A1 & 5} 11

o ¥2] A} (administrator) ¥ F 2 = gl U th(C & EFY 2hol Bl 2] of th 3k A&’ | o] E7} E 8 51 A
U B E AV RS 93l Python Install ManagerE 3 X 1 A] ¢+ oh)

. Shol 2 o] AL} T el el X H U o)

o Python Install Manager+= %] 3| 0] 2] 3¢9 34 wheh A X vt}
. EE volneje), BlAE A9, B4 9 piprt 44 F U}

o AEsid, A% o e e e 7keateol 7 Utk

. B}2 717 @A) AFE Aol A w EAE U T

“Customize installation” & A EstH A X& 7|5, Ax Y &
o]

oy
u}
rlu
o
rx
o
o
i
o
L)
2
tjo
>
g
]
-

Q<ruich T 7 Aol L} no] e & A 3hel W, o] §H-S AFES|oF STk
RE AR A X E 43518 ¥, “Customize installation” & A1 &3] of gFuj T}, o] ¢
C B AA SR AL AT T 5 AT

o T}o] -2 Program Files U] & €] g of] 4 X Ut}
o Python Install Manager+= Windows T] & €] 2] o]] 4 X Ut}
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4.11.2 MAX_PATH |8t ®|H5}7|
AES L ANA 02 AR Yo 826042 ABALTh ol o] Brk 7 A2 B4 (resolve) 8] 2] 31
o e 7h B T2 o v Gk,

HA WA =AM, o] AlghE 32,0002 g8 4= QL5 Tth #e] X “Enable Win32 long
paths” 15 A A& EA3} st A Y, gl A AE 8] 7] HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\
Control\FlleSystemoﬂ A] LongPathsEnabled =S 1 2 A A3 oF gt}

o)+ open() B, 0 BE W PR THE AR 7150 26074 TH Q] F2E WobE o1 MBF >
== ek
A §4e AT FL, F7H P40l BREA U

Aol tiak A Qo] kol Mol A T4 shH ST,

4.11.3 Ul gi0| &X|5}7]

A Z2IR U AT 5 JE BE AL B ZANE AL T 5 JojA, 2398 @ 24
z2 o) AH§A 45 2§ glol ol e AFE A AXE BAL 4 AT Puth olej@ AL QX
7B ARSI A9 UIE A S b 24T = s

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

3 e

/passive to display progress without requiring user interaction

/quiet ULE & A|81A] 9331 A X]/A| A st7]

/simple e = Sl e

/uninstall to remove Python (without confirmation)

/layout [T] & E]2]] to pre-download all components

Nlog [+ ] to specify log files location
O ZE J AL name=value 2 AZH Yt} o] 7] A value= g¥HH 0 2 75 v &4 g5t o, 7 5=
B4 L L F2AUh AL H5 R §49) A BE L e g
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-

olg Y 7123t

o
InstallAl-  A|2d® AR AXE 43Ut 0

1Users

Target- A4 HHEz InstallAllUsers of] th2} 411 5 U o}

Dir

Default- EEAEAALAAE Y3 7|2 A sProgramFiles%\Python X.Y 1253 =
AllUser- x| tj &g $ProgramFiles (x86) $\Python X.Y

sTarget-

Dir

De- A AL A AL HAXE Y3 7] 2LocalAppData%\Programs\Python\PythonXy I &=
faultJust- = A %] t] g g $LocalAppData%\Programs\Python\PythonXxyY-32 &t
ForMeTar- + %LocalAppData%\Programs\Python\PythonXY-64
getDir

Default-  UIY| A5 &= 7] 2 AFEAF A (W] o] )

Custom- A x] ¢ &€ g

Target-

Dir

Associ-  HAE AAEHOH Y AF 1

ateFiles £ vk

Com- B2E py ¥ pycEATJY 0

pileAll s}

Prepend- A % % Scripts A EEE 0

Path PZ—\TH-/] oo F 7}6}4_ PYE
PATHEXTO| &£7}g T}

Append- A X @ Scripts Y EHZE 0

Path paTHS] H o 752 .pYE
PATHEXT | &7} th

Shortcuts A X =W, Q=8 g, APA 1
9 IDLE]| o) & vl 2 7}7] & vt

Syt
In- ol A Ml wdS AX gt 1
clude doc
In- Y2 Hte] v & AAFUTE 0
clude_debt
In- Install developer headers and li- 1

clude_dev braries. Omitting this may lead to
an unusable installation.

In- python.exe &} ¥ HIdEL 1
clude_exe AUt} ol & Aksid &
S Qe ax7E 4 0%14&}
In- Python Install ManagerS A X g 1
clude laun YT}
Install- Installs the launcher for 1
Launcher- all users. Also  requires
AllUsers Include launcher to be
setto 1
In- i) SRR RS ) R 1

59
AAFUL o] 4 Ekﬁ]’@ &
2 ge %719 4 9t
In- HE 2 A F 5 = pip <} setuptools 1
clude_pip & AX Ut

clude_lib

ﬂl.u

)

I

In- U7 A8 (x.pdp) S AXTY 0
clude_sym! T}
In- Tel/Tk AL IDLES A X3 1
clude_tcltk T}
In- EZ golBY g HAE A9E |
clude test = AX gt
FEEEH 23ZHES AXFY 1
cjude 01<
dﬁunai full ipstaller (eprecaied) o 61
Y 2 %/ﬂi‘”/}—r’d?ﬁﬂq
Simple-  tJFEo A UIE v &AS3 0
Install DRt
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& 50l 71, A’ AA sfe|H A S 283 AW, (HeA AT B ZF2EANA) v+
e AT > gk
[python—3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 ]

AR AE A9 E ol stol 1l A G ARG A AT 4 AER, TS FY OB /]S

Asd s AFUth ol F7 st ©shd 27] o) A 7F BAISH L AR A ) 7L 58 A s Tth

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

_4

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

(BAE Aerstd otd A2 = A=, X7 23d Al| AA DA 7F e wf, AHEARE A Ao et

=] = o .Tq— ?;":]'71] unattend.xml O]ﬂ- -4-313 Zﬂ:g—% —/,\—L:_ %1%141—3]- O] -‘—"]'?:'l‘%
AT FEFS AZIUS ol JEARER AlFH Y, 7t 4% Az Hag Ut dedE
HAER AleE g2 P4 FALE Fob syt o] oA 32 o)A oAl et 22 FAAE AF AU

<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>

4114 C}I22E Qio| gilswl

vpo] e} A8 752
Qe A do B
ol e 3t 75 3}
2= 2837
zlel v-¢- -8 F ok

A RE IS RS Y ¥ 2Ened N 0g WS AASHIA 2. python=3.9.0.xe
€ an a9 4 o

Aot gojH o] HxFHH, =2 dF 2 Programs and Features =15 53| 7| 5& F7138tA Y Al A
4 45 Y th Python 328 A 813} 11 “Uninstall/Change” & A 8l 3}o] -2 #e] Reg Ax 218

“Modify” = A 3 Wt~ E A5t 7|52 FIMHAUY A A E S Fuch- 3 E A 2 dhs =
obEAE AANAY AANA Skt of BEolHE AX HeEeo 2e A% §HE VAT~

R UTh o] & A W sho] A 3] Al A S tha thA] A X & of .

“Repair” = A A& AHS-3] A H ofof 3t B E 35 3t A AFH AV =49 3t L-& Al

3o,

“Uninstall” -2 1} o] S ¢4 3] A| A3}, Programs and Features o] AFA] &+5-o] Q1= Python Install Man-

ager< A ) F o}
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4.11.6 X} AY E Hio|H2|E MX|EL|C}

Added in version 3.13: (Experimental)

0 Iz

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.

we Python 3.13.0 (64-bit) Setup

Advanced Options

(J Install Python 3.13 for all users

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

(] Add Python to environment variables

() Precompile standard library

(U Download debugging symbols

ire S 2017 or later)

A Download free-threaded binaries _J)

Customize TETTIOETE
C:\Users WP\ AppData\Local\Programs\Python\Python: Browse

pgth()ﬂ 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 Python Install Manager 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 T}->Z = ¢l o] A %] 3} 7]
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.

4.12 Python Launcher for Windows (Deprecated)

H A 3.14 5 €] 9] X : The launcher and this documentation have been superseded by the Python Install Manager
described above. This is preserved temporarily for historical interest.

Added in version 3.3.
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4.12.1 A|ZEH51H7]
HA E0M
H A 3.6004 WA,

A2sgl A ol ol 1 3.3 o] 4 A8 pario] BA S YuTh AA
B EsE ne, of® wAHo X ol At FLA ehHUTh o
By ZEm e the B e AR L

—= =

[py -3.7
AR gk gho] A 29 4l HAS Hotd, ths BH S A EA L
[py -2

O ol e 7F EAE |, A7 AAH A 2 AU Th

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

operable program or batch file.

Ty

[py —-—1list

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:

# 3 I UPE WUAS AMIH

py —V:3

# 'PythonCore' ©°IM ZA|E BSAL MEAT-] =
py —-V:PythonCore/

# PythonCore < FH &l =™ 3 2sfQA S MEiT-| =f
py -V:PythonCore/3

The short form of the argument (-3) only ever selects from core Python releases, and not other distributions. However,
the longer form (-v: 3) will select from any.
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The Company is matched on the full string, case-insensitive. The Tag is matched on either 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).

7t
Added in version 3.5.
A 7F A A QA o] A

virtualeHV'q_ﬁlﬁi*%

Al
o
ZEl g Ay FUch A 2
ui/\]m oi;qz%o]./«l;\]_g)_

rie

3

448 Gl A8 1 Y ool e veny 2l
AL A A zelg st obd 4 B9 2
1w by B2 m 2 a s, A9 shol A v

(]
[RORLIN S
o [kl Hx

AR EOA
HAE sto|H AT HEE 5] BATH- T3 W8 S F hello.pyEhe FES YT

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

hello.py 7} Q1= ] & E] 2] o A, o} W& S AP}

[py hello.py

22 shol A 2.x AN 9] WA MB7E AP S &5 A5 UTh oA A 0A B2 T 2ol WA

)

Yt

[#/ python3

W2 A RSk o)Al 24 shol M 3x AE I A B UL 919 B F AL AAA =,
HAAA WA FAE AR 5 AHUTh shol W 370 AAH of grtn ARk, A WA FL 41
python3.7 0% WA 3.7 WA B H 7 A4 g

o3} 9 83 22, 44§l “python” & A X ho] 4l 2.x) A A ¥l AE ST o] ol ¥ A
ol THAT G20l THYL AT AYUTH 9174 python L AW % o] 28 %
Fuoh

T2l 910l A

AAE X A shol A 349 (5 by, .pyw, .pyc )T AAH o] golok Futh F, A= G4 o A
o3 31 F HUE U SEYstE AT AGH B, fol A AP A 2L 7|5 Ag el 23
HEol A ALgalok sl MAL A4 T 5 A5t

oA F2 ol B A WA Zo) Eol et o WA Ao ole} shold WAL AAT 4 ek
A9k

4122 M9 =

23 HE 3149 A WA Eo] 1 Z A1 Z3HE “A WY (shebang)” Z o] 2t 1 Ut} 2529} 7]
%%ﬂﬂ%ﬂﬂ@%%ﬂ%@oiﬂﬂﬂﬂAE%E“ﬂm% 4@%ﬂ%ﬂﬂﬂ@]iu
Aoz ALH U o] AR E AL A=A To| M AAYER 2E )5S AT 5 9o
9] A= 2 AEHES HAF T
ol AT HE Wl 3 Y2 AEF He o] A4 JIEF 517] 9130, o] A= AHEE QlE 2 g
HE A Ast= o] 7y ¥ide AddUnh A95 = 7H 98 v 25 yth

e /usr/bin/env

e /usr/bin/python

e /usr/local/bin/python

4.12. Python Launcher for Windows (Deprecated) 65



Python Setup and Usage, Z2|A 3.14.0rc3

e python
A& Bol, 2aPE9] 3 A Fo] o3} o] A=eH

[# ! /usr/bin/python

7% sol Wl B4 M 872 b AEFUTE SULN 45 HES AT B shold 22
YEof = o]u] o] Zo] gloj A, 2 AFHA FAE o] YA ATYEES AHNA ASE 5 dEUTE A=

_,d
op
ol
[*]
°
oo -
i)
v

oA Gozol ) §88 A 2AUES F43H, usr 2 AZotE AW F 5 S A

A9 E LAY AN A A D EE WA ) 0 A0 E $Y 5

4 ) 4 g% o
T3 2w Ad FHo “327E z7]—‘3]-0f’ NUE HALS 23T 4+ 95Uttt = /usr/bin/python3.7-32
£ 328 E Fol X 3.7 AHE2 ST UTH 7MY B o] @43 s o Juhd, WA FAIE I 3 o

AHgE U

Added in version 3.7: Z}o] A B X 3.7 HE = “-64” HUuIALR 4V E AL AT 4 g5yt =32
HA Qlo] & WA o7 E X E A AT = AFYTHS /usr/bin/python3-64).

¥ A 3.11 9 A ¥ 7 : 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.

W A 3.139 4] X 7 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 inter-
preters, this form will search the executable PATH for a Python executable matching the name provided as the first ar-
gument. This corresponds to the behaviour of the Unix env program, which performs a PATH search. If an executable
matching the first argument after the env command cannot be found, but the argument starts with python, it will be
handled as described for the other virtual commands. The environment variable PYLAUNCHER _NO_SEARCH_PATH
may be set (to any value) to skip this search of PATH.

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

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

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

4.12.3 M =9| oIx}
A 2o 3t go|H ez o AEd 27 3 AL AT = dFUh o E Eof, v 22 A
Zo] 9o

[# ! /usr/bin/python -v

shol A& v &4 0.2 A2 Utk

4124 ALE2X} He
INI ot = Sot ALS AL H2

dAE= F 09 ini IS 7“—'.“&14‘3} A A ;\}gx} % g2 = 2 7% tjo] g o] ¥ 2] (SLOCALAPPDATAS
‘/]’$env.LocalAppData)°ﬂ Eopy.iniet BA G L gHAE o QY= py.ini. XL ‘EL WA=
py.exe) I ‘Y= HA(S pyw.exe) ol &2 lmJJr ] o] AR Ut
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If no version qualifiers are found in a command, the environment variable PY_PYTHON can be set to specify the
default version qualifier. If it is not set, the default is “3”. The variable can specify any value that may be passed on
the command line, such as “3”, “3.7”, “3.7-32” or “3.7-64”. (Note that the “-64” option is only available with the
launcher included with Python 3.7 or newer.)

2 WA A} glod, 3 WS ey PYTHON{majOl’}(Oq 71A {major} = AolA 249 A F WA
gAY UTh & A5t A WA AR 5+ A5 Utk T2 FAdo] fled, dx= A X9 sfoln
s

WS BT 2 Mol oS HAH HA e ag ST ol AL HAR AL A, o
AlETolA 7 2 2ol A" WAL 7hsd ol =5 UTh

-2 (major.minor) ¥}0] 2 H A 9} 32W] E9L 64N E 7o 0] B AAH 640 E =0 X = P 640 E
Hdol TP U o] =320 ESL 64N E A A 73 ol ol TR Th- 320 E A A= T }Dd Xl e
M A9 648 E sho] i A X5 APshe 2AS AT Pt wreba] A 9] 522 PCofl X8 WAt du
A7) A2 DAL (5 3291 =1} 6491 £ W 28] shol Wz} % A7) wpA sho] AR H QA A
Fo17) ol 33 4 AU Th. S0l AFHEol, A <327 v} 64" Pl AL WA 2B Aol AE-3lo]
ol TR MAT + Ys Ut

of:

N

, python¥} python2 & A X E Al go]H 2x HAES AFE3IL
AXHE FHA JJr 1% 3.xE AHS Y T
2 WA o] HA3S| A A= o °‘°V‘1 4 As FxskA gsyth
e PY_PYTHON=39°]W, python} python3 W& L ZF Al A X% glo] A 3 ¥} A-E AFL3H )

e PY_PYTHON=3.7-329|W, python B &L 3. 7.4 RHE 1L AL5t= 8l python3 HEH L 71#
F 2ol AAE sto]lHS AR FUTH(E v o] X185 $17] wiE ol PY_PYTHON-Z X3 1125 |
& SkEUTh.
e PY_PYTHON=3©]1l PY_PYTHON3=3.7°]%W, pythonZ} python3 B H & EF FA Ao 7 3.7 A&
et
S W Qo s, "I oA AFgstE INI 3o 22 AR E 74T+ 5 UTh INL oI A2
[defaults] Bt 3tH 7] o] B2 M py. HF o7} gl 34 w49} 25Ut (28] 3 INI 5 9] 7]
0|52 Tlh FAE TEHA Fol R4 L) B4 W] S INI Do) A e AR

e PY_PYTHON=3.7& AA = AL tha<= 283+= INl 3¢ 3 55 th

[defaults]
python=3.7
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[defaults]
python=3
python3=3.7
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4.12.5 ZIch

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.

4.12.6 Dry Run

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

4127 E2 Al dX|

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).

4.12.8 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.

0|2 Value A

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

RC_CREATE_PROCESS 101 Failed to launch Python.

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

RC_INTERNAL_ERROR 109 Unexpected error. Please report a bug.

RC_NO_COMMANDLINI 108 Unable to obtain command line from the operating system.

RC_NO_PYTHON 103 Unable to locate the requested version.

RC_NO_VENV_CFG 106 A pyvenv.cfg was required but not found.
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This document aims to give an overview of macOS-specific behavior you should know about to get started with Python
on Mac computers. Python on a Mac running macOS is very similar to Python on other Unix-derived platforms, but
there are some differences in installation and some features.

There are various ways to obtain and install Python for macOS. Pre-built versions of the most recent versions of
Python are available from a number of distributors. Much of this document describes use of the Pythons provided
by the CPython release team for download from the python.org website. See Alternative Distributions for some other
options.

5.1 python.orgO|A{ A|Z23= macOS& mlOo|M AIE35}7]

5.1.1 Installation steps

For current Python versions (other than those in security status), the release team produces a Python for macOS
installer package for each new release. A list of available installers is available here. We recommend using the most
recent supported Python version where possible. Current installers provide a universal2 binary build of Python which
runs natively on all Macs (Apple Silicon and Intel) that are supported by a wide range of macOS versions, currently
typically from at least macOS 10.15 Catalina on.

The downloaded file is a standard macOS installer package file (.pkg). File integrity information (checksum, size,
sigstore signature, etc) for each file is included on the release download page. Installer packages and their contents
are signed and notarized with Python Software Foundation Apple Developer ID certificates to meet macOS
Gatekeeper requirements.

For a default installation, double-click on the downloaded installer package file. This should launch the standard
macOS Installer app and display the first of several installer windows steps.
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Introduction

Welcome to the Python Installer
This package will install Python 3.13.0 for macOS 10.13 or later.

Python for macOS consists of the Python programming language
interpreter and its batteries-included standard library to allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip to
download and install third-party packages from the Python Package
Index.

At the end of this install, click on Tnstall Certificates toinstalla
set of current SSL root certificates.

Free-threading support

MNEW for 3.13: This installer package can now optionally install an
additional build of Python 3.13 that supports the experimental free-
threading feature (running with the global interpreter lock disabled).
See the installer ReadMe and the release notice for more information.

Continue

Clicking on the Continue button brings up the Read Me for this installer. Besides other important information, the
Read Me documents which Python version is going to be installed and on what versions of macOS it is supported. You
may need to scroll through to read the whole file. By default, this Read Me will also be installed in /Applications/
Python 3.14/ and available to read anytime.

70
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Introduction

‘& Install Python A

Important Information

This package will install Python 3.13.0 for macQOS 10.13 or later for the
following architecture(s): arm&4, x86_64.

Certificate verification and OpenSSL

This package includes its own private copy of OpenSSL 3.0. The trust
certificates in system and user keychains managed by the Keychain
Access application and the security command line utility are not used as
defaults by the Python ss1 module. A sample command script is
included in /Applications/Pythen 3.13 toinstall a curated bundle
of default root certificates from the third-party certifi package (https:/
pypi.org/project/certifi). Double-click on Install Certificatesto
run it.

The bundled pip has its own default certificate store for verifying
download connections.

Install Options
‘You can control some aspects of what is installed by this package. To see

the options, click on the Customize button in the Installation Type step
of the macOS installer app. Click on a package name in the list shown to

memm rrers infarmatian abeod that aedine

Print... Save... Go Back Continue

Clicking on Continue proceeds to display the license for Python and for other included software. You will then need
to Agree to the license terms before proceeding to the next step. This license file will also be installed and available

to be read later.
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To continue installing the software you must agree to the terms of the
software license agreement.

Click Agree to continue or click Disagree to cancel the installation and quit
the Installer.

. Read License _ . Disagree _ Agree

After the license terms are accepted, the next step is the Installation Type display. For most uses, the standard set
of installation operations is appropriate.
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| Duthamn

« Install Python
Standard Install on “Macintosh HD"

e e This will take 179.1 MB of space on your computer.

Read Me

Click Install to perform a standard installation of this software

License on the disk "Macintosh HD"

Customize Go Back Install

By pressing the Customize button, you can choose to omit or select certain package components of the installer. Click
on each package name to see a description of what it installs. To also install support for the optional free-threaded

feature, see Installing Free-threaded Binaries.

5.1. python.orgO|A HM|E35l= macOS& 10| AL23517]
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® ‘e Install Python 8
Custom Install on “Macintosh HD"

Package Mame Action Size

Introduction Upgrade 1091 MB
Read Me GUI Applications Upgrade 635 KB

. UNIX command-line tools Upagrade 9 KB

Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB

L] ¥ Install or upgrade pip Install Zero KB |
Free-threaded Python [experimental]

i Space Required: 1791 MB Remaining: 34.05 GB

This package installs (or upgrades from an earlier version) pip, a tool
for installing and managing Python packages.

Standard Install Go Back Install

In either case, clicking Install will begin the install process by asking permission to install new software. A macOS
user name with Administrator privilege is needed as the installed Python will be available to all users of the Mac.

When the installation is complete, the Summary window will appear.
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[ & Install Python 8

The installation was completed successfully.

. Congratulations! Python 3.13.0 for macOS 10.13 or later
Introduction was successfully installed.

One more thing: to verify the identity of secure network
connections, this Python needs a set of S5L root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates icon in
the Finder window. See the ReadMe file for more information.

Close

Double-click on the Install Certificates.command icon or file in the /Applications/Python 3.14/
window to complete the installation.

] @ Python 3.13

<>
a
o
o

2% v » Q

,__.a—--*‘j SHELL A 7

oo
oo

IDLE Install icense.rtf Python
Certificates.command Documentation.html
SHELL
Python Launcher ReadMe.rtf Update Shell

Profile.command

This will open a temporary Terminal shell window that will use the new Python to download and install SSL root
certificates for its use.
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& Terminal Shell Edit View Window Help

A
P 3 | ooo f
I !J|"II- lJ goo ¥ _]

‘_‘,___.-j SHELL A - -

IDLE Install License.rtf Python
Certificates.command Documentation.html

[ ] [ ] [ sysadmin — Install Certificates.command — 83x22

Last login: Sun Sep 29 12:16:51 on console
/Applications/Python’y 3.13/Install\ Certificates.command ; exit;
sysadmin@pyals ~ % /Applications/Python\ 3.13/Install\ Certificates.command ; exit;
—— pip install --upgrade certifi
Collecting certifi
Downloading certifi-2824.8.30-py3-none—any.whl.metadata (2.2 kB)
Downloading certifi-2824.8.3@-py3-none-any.whl (1467 kB)
Installing collected packages: certifi
Successfully installed certifi-2824.8.38
removing any existing file or link
creating symlink to certifi certificate bundle
setting permissions
update complete

Saving session...
.copying shared history...
.saving history...truncating history files...
.completed.

Deleting expired sessions... 4 completed.

[Process completed ]I

If Successfully installed certifiandupdate complete appearsin the terminal window, the installation
is complete. Close this terminal window and the installer window.

A default install will include:

e Apython 3.14 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 macOS Finder.

CShold 4% WA ol n S T
framework. 7= ol YJHE A A2 &=
T Al a]

A7)
@ gt shold A 5ol tj

Z Y AdY I /Library/Frameworks/Python.
Utk stold S A AsEH, o] Al ZFAE A
= /usr/local/bin/°l| 95U tTh

al

Recent versions of macOS include a python3 command in /usr/bin/python3 that links to a usually older
and incomplete version of Python provided by and for use by the Apple development tools, Xcode or the
Command Line Tools for Xcode. You should never modify or attempt to delete this installation, as it is
Apple-controlled and is used by Apple-provided or third-party software. If you choose to install a newer Python
version from python. org, you will have two different but functional Python installations on your computer that
can co-exist. The default installer options should ensure that its python3 will be used instead of the system
python3.

b
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512 T}O|M AIZEE Msists

There are two ways to invoke the Python interpreter. If you are familiar with using a Unix shell in a terminal window,
you can invoke python3.14 or python3 optionally followed by one or more command line options (described in
™ ¥ =7} 2+74). The Python tutorial also has a useful section on using Python interactively from a shell.

You can also invoke the interpreter through an integrated development environment. idle is a basic editor and inter-
preter environment which is included with the standard distribution of Python. IDLE includes a Help menu that allows
you to access Python documentation. If you are completely new to Python, you can read the tutorial introduction in
that document.

There are many other editors and IDEs available, see 1 %] 7] 2} IDE for more information.
To run a Python script file from the terminal window, you can invoke the interpreter with the name of the script file:
python3.14 myscript.py
Findero| X} 23 HEZS A8, F 7k W o] 5y th
e ~IJ Y EE python Launcher® E#| 13} Al L.

o Finder X & 53] o2 2aHE(E+ E’_% py2TYE)EqErE S mggdos
Python Launcher& A E 31 A3 HEE | & 3834 A] L. Python Launcheroﬂ =A~3HEE
A&k W& Al o] dh= thgst ’“%O] 91%‘/]5} Option-= 2] L8} shute] T &0 tis ©]
WAE 4~ 9O, preferences W75 AFR St Aoz HAS 4 5T

m]m

_H
£

Be aware that running the script directly from the macOS Finder might produce different results than when running
from a terminal window as the script will not be run in the usual shell environment including any setting of envi-
ronment variables in shell profiles. And, as with any other script or program, be certain of what you are about to
run.

5.2 Alternative Distributions
Besides the standard python . org for macOS installer, there are third-party distributions for macOS that may include
additional functionality. Some popular distributions and their key features:

ActivePython
Installer with multi-platform compatibility, documentation

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

Homebrew
Package manager for macOS including multiple versions of Python and many third-party Python-based pack-
ages (including numpy, scipy, and pandas).

MacPorts
Another package manager for macOS including multiple versions of Python and many third-party Python-
based packages. May include pre-built versions of Python and many packages for older versions of macOS.

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

5.3 F7} mlo|M 17| x| &X|5t7|

Refer to the Python Packaging User Guide for more information.
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PyObjC-= °}| & 2] Objective-C/Cocoa Z & 9] Z of] o §F 5}o] & vl 1 9 YT} PyObjColl o $F 8 B += pyobjc
NA & 5 AF YT

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

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

5.5 Advanced Topics

5.5.1 Installing Free-threaded Binaries
Added in version 3.13.

The python.org Python for macOS installer package can optionally install an additional build of Python 3.14 that
supports PEP 703, the free-threading feature (running with the global interpreter lock disabled). Check the release
page on python.org for possible updated information.

The free-threaded mode is working and continues to be improved, but there is some additional overhead in single-
threaded workloads compared to the regular build. Additionally, third-party packages, in particular ones with an
extension module, may not be ready for use in a free-threaded build, and will re-enable the GI/L. Therefore, the
support for free-threading is not installed by default. It is packaged as a separate install option, available by clicking
the Customize button on the Installation Type step of the installer as described above.

]

@ ‘e Install Python

Custom Install on “Macintosh HD"

Package Mame Action Size

‘ Upgrade 109.1 MB
Read Mg GUI Applications Upgrade 635 KB

Introduction

UNIX command-line tools Upgrade 9 KB
Python Documentation Upgrade 69.3 MB
Shell profile updater Install Zero KB
L Install or upgrade pip Install Zero KB

@ Free-threaded Python [experimental]

Space Required: 179.1 MB Remaining: 34 GB

This optional package installs a free-threaded Python framework,
including a separate Python interpeter capable of running without the
global interpreter lock. It is installed independently of the normal
interpeter and includes its own standard library and site-packages. See
the installer ReadMe and the release notice for more information,.

Standard Install Go Back Install

If the box next to the Free-threaded Python package name is checked, a separate PythonT. framework will also
be installed alongside the normal Python. framework in /Library/Frameworks. This configuration allows a
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free-threaded Python 3.14 build to co-exist on your system with a traditional (GIL only) Python 3.14 build with
minimal risk while installing or testing. This installation layout may change in future releases.

Known cautions and limitations:

The UNIX command-line tools package, which is selected by default, will install links in /usr/local/bin
for python3. 14t, the free-threaded interpreter, and python3.14t-config, a configuration utility which
may be useful for package builders. Since /usr/local/bin is typically included in your shell PATH, in most
cases no changes to your PATH environment variables should be needed to use python3. 14¢t.

For this release, the Shell profile updater package and the Update Shell Profile.command in /
Applications/Python 3.14/ do not support the free-threaded package.

The free-threaded build and the traditional build have separate search paths and separate site-packages
directories so, by default, if you need a package available in both builds, it may need to be installed in both.
The free-threaded package will install a separate instance of pip for use with python3.14t.

- To install a package using pip without a venv:
python3.14t -m pip install <package_name>

When working with multiple Python environments, it is usually safest and easiest to create and use virtual
environments. This can avoid possible command name conflicts and confusion about which Python is in use:

python3.14t -m venv <venv_name>
then activate.

To run a free-threaded version of IDLE:
python3.14t -m idlelib

The interpreters in both builds respond to the same PYTHON environment variables which may have unexpected
results, for example, if you have PYTHONPATH set in a shell profile. If necessary, there are command line options
like —E to ignore these environment variables.

The free-threaded build links to the third-party shared libraries, such as OpenssSL and Tk, installed in the
traditional framework. This means that both builds also share one set of trust certificates as installed by the
Install Certificates.command script, thus it only needs to be run once.

If you cannot depend on the link in /usr/local/bin pointing to the python.org free-threaded python3.
14t (for example, if you want to install your own version there or some other distribution does), you can
explicitly set your shell PATH environment variable to include the PythonT framework bin directory:

export PATH="/Library/Frameworks/PythonT.framework/Versions/3.14/bin":"SPATH"

The traditional framework installation by default does something similar, except for Python. framework.
Be aware that having both framework bin directories in PATH can lead to confusion if there are duplicate
names like python3.14 in both; which one is actually used depends on the order they appear in PATH. The
which python3.x or which python3.xt commands can show which path is being used. Using virtual
environments can help avoid such ambiguities. Another option might be to create a shell alias to the desired
interpreter, like:

alias py3.14="/Library/Frameworks/Python.framework/Versions/3.14/bin/python3.
—14"

alias py3.14t="/Library/Frameworks/PythonT. framework/Versions/3.14/bin/python3.
—14t"

5.5.2 Installing using the command line

If you want to use automation to install the python. org installer package (rather than by using the familiar macOS
Installer GUI app), the macOS command line installer utility lets you select non-default options, too. If
you are not familiar with installer, it can be somewhat cryptic (see man installer for more information).
As an example, the following shell snippet shows one way to do it, using the 3.14.0b2 release and selecting the
free-threaded interpreter option:
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RELEASE="python-3.140b2-macosll.pkg"

# download installer pkg
curl -0 https://www.python.org/ftp/python/3.14.0/${RELEASE}

# create installer choicechanges to customize the install:

# enable the PythonTFramework-3.14 package

# while accepting the other defaults (install all other packages)

cat > ./choicechanges.plist <<EOF

<?xml version="1.0" encoding="UTF-8"7?>

<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/
—PropertyList-1.0.dtd">

<plist version="1.0">

<array>
<dict>
<key>attributeSetting</key>
<integer>1</integer>
<key>choiceAttribute</key>
<string>selected</string>
<key>choiceIdentifier</key>
<string>org.python.Python.PythonTFramework—-3.14</string>
</dict>
</array>
</plist>
EOF

sudo installer -pkg ./${RELEASE} -applyChoiceChangesXML ./choicechanges.plist.
——target /

You can then test that both installer builds are now available with something like:

$ # test that the free-threaded interpreter was installed if the Unix Command.
—~Tools package was enabled

$ /usr/local/bin/python3.14t -VV

Python 3.14.0b2 free-threading build (v3.14.0b2:3a83bl172af, Jun 5 2024, 12:57:31).
—[Clang 15.0.0 (clang-1500.3.9.4)]

S # and the traditional interpreter

$ /usr/local/bin/python3.14 -VV

Python 3.14.0b2 (v3.14.0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0_

— (clang-1500.3.9.4)]

$ # test that they are also available without the prefix if /usr/local/bin is on
—$PATH

$ python3.14t -VV

Python 3.14.0b2 free-threading build (v3.14.0b2:3a83bl72af, Jun 5 2024, 12:57:31).
—[Clang 15.0.0 (clang-1500.3.9.4)]

$ python3.14 -VV

Python 3.14.0b2 (v3.14.0b2:3a83bl172af, Jun 5 2024, 12:50:24) [Clang 15.0.0.

— (clang-1500.3.9.4) ]

0 3z

Current python . org installers only install to fixed locations like /Library/Frameworks/, /Applications,
and /usr/local/bin. You cannot use the installer —domain option to install to other locations.
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5.5.3 mo|H 8& T2 13 HixE S}
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.

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

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

5.5.4 App Store Compliance

Apps submitted for distribution through the macOS App Store must pass Apple’ s app review process. This process
includes a set of automated validation rules that inspect the submitted application bundle for problematic code.

The Python standard library contains some code that is known to violate these automated rules. While these violations
appear to be false positives, Apple’ s review rules cannot be challenged. Therefore, it is necessary to modify the
Python standard library for an app to pass App Store review.

The Python source tree contains a patch file that will remove all code that is known to cause issues with
the App Store review process. This patch is applied automatically when CPython is configured with the
—-with-app-store—compliance option.

This patch is not normally required to use CPython on a Mac; nor is it required if you are distributing an app outside
the macOS App Store. It is only required if you are using the macOS App Store as a distribution channel.

5.6 7|E} A}-&

The python.org Help page has links to many useful resources. The Pythonmac-SIG mailing list is another support
resource specifically for Python users and developers on the Mac.
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CHAPTER O

Using Python on Android

Python on Android 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 Android, 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 Android is in embedded mode - that is, by writing a native Android
application, embedding a Python interpreter using 1ibpython, and invoking Python code using the Python embed-
ding API. The full Python interpreter, the standard library, and all your Python code is then packaged into your app
for its own private use.

The Python standard library has some notable omissions and restrictions on Android. See the API availability guide
for details.

6.1 Adding Python to an Android app

Most app developers should use one of the following tools, which will provide a much easier experience:
« Briefcase, from the BeeWare project
« Buildozer, from the Kivy project
o Chaquopy
* pyqtdeploy
e Termux

If you’ re sure you want to do all of this manually, read on. You can use the testbed app as a guide; each step below
contains a link to the relevant file.

« First, acquire a build of Python for Android:

— The easiest way is to download an Android release from python.org. The prefix directory mentioned
below is at the top level of the package.

- Or if you want to build it yourself, follow the instructions in Android/README.md. The prefix
directory will be created under cross-build/HOST.

« Add code to your build.gradle file to copy the following items into your project. All except your own Python
code can be copied from prefix/1lib:
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— In your JNI libraries:
* libpython*.*.so
#+ 1ib*_python. so (external libraries such as OpenSSL)
— In your assets:
* python*.* (the Python standard library)
* python*.*/site-packages (your own Python code)
» Add code to your app to extract the assets to the filesystem.

e Add code to your app to start Python in embedded mode. This will need to be C code called via JNI.

6.2 Building a Python package for Android

Python packages can be built for Android as wheels and released on PyPI. The recommended tool for doing this is
cibuildwheel, which automates all the details of setting up a cross-compilation environment, building the wheel, and
testing it on an emulator.
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Using Python on iOS
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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 i0S, 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 aresult, the only way you can use Python on i0S 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 10OS project running, so you only need to deal with the Python code itself.

7.1 Python at runtime on iOS

7.1.1 i0S version compatibility

The minimum supported iOS version is specified at compile time, using the ——host option to configure. By
default, when compiled for iOS, Python will be compiled with a minimum supported iOS version of 13.0. To
use a different minimum iOS version, provide the version number as part of the --host argument - for exam-
ple, -——host=armé64-apple-ios15.4-simulator would compile an ARM64 simulator build with a deployment
target of 15.4.

7.1.2 Platform identification

When executing on i0S, 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 iPados,
depending on the device.

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

The Python standard library has some notable omissions and restrictions on iOS. See the API availability guide for
10S for details.

7.1.4 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 i0OS 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 iOS 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, containing the path to the . fwork file.

When running on iOS, the Python interpreter will install an AppleFrameworkLoader thatis 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.

7.1.5 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:

« 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 un-
deringly 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 com-
pile their own modules. When compiling third-party Python modules for iOS, you should ensure these stub binaries
are on your path.
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7.2 Installing Python on iOS

7.2.1 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
i0S development; you need a full Xcode install.

If you want to run your code on the iOS simulator, you’ 1l also need to install an iOS Simulator Platform. You
should be prompted to select an iOS Simulator Platform when you first run Xcode. Alternatively, you can add an i0S
Simulator Platform by selecting from the Platforms tab of the Xcode Settings panel.

7.2.2 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 Apple/iOS/README.md (in the CPython
source distribution) for details on how to build a Python XCFramework. At a minimum, you will
need a build that supports armé64-apple-ios, plus one of either arm64-apple-ios—-simulator or
x86_64-apple-ios—-simulator.

2. Drag the XCframework into your iOS project. In the following instructions, we’ 11 assume you’ ve dropped
the XxCframework into the root of your project; however, you can use any other location that you want by
adjusting paths as needed.

3. Add your application code as a folder in your Xcode project. In the following instructions, we’ 1l 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.

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

5. In the “General” settings, under “Frameworks, Libraries and Embedded Content”, add Python.
xcframework, with “Embed & Sign” selected.

6. In the “Build Settings” tab, modify the following:
 Build Options
- User Script Sandboxing: No
- Enable Testability: Yes
o Search Paths
- Framework Search Paths: $ (PROJECT_DIR)
- Header Search Paths: "$ (BRUILT_PRODUCTS_DIR) /Python. framework/Headers"
» Apple Clang - Warnings - All languages
- Quoted Include In Framework Header: No

7. Add a build step that processes the Python standard library, and your own Python binary dependencies. 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 “Process Python libraries”, disable the “Based on dependency
analysis” checkbox, and set the script content to:

set -e
source SPROJECT DIR/Python.xcframework/build/build_utils.sh
install python Python.xcframework app

7.2. Installing Python on iOS 87


https://github.com/pvieito/PythonKit
https://github.com/python/cpython/tree/3.14/Apple/iOS/README.md

Python Setup and Usage, Z2|A 3.14.0rc3

If you have placed your XCframework somewhere other than the root of your project, modify the path to the
first argument.

8. Add Objective C code to initialize and use a Python interpreter in embedded mode. You should ensure that:
e UTF-8 mode (PyPreConfig.utf8_mode) is enabled,
o Buffered stdio (PyConfig.buffered_stdio) is disabled,
o Writing bytecode (PyConfig.write_bytecode) is disabled,
« Signal handlers (PyConfig.install signal_handlers) are enabled,

o System logging (PyConfig.use_system_logger) is enabled (optional, but strongly recommended;
this is enabled by default);

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

o The pyTHONPATH for the interpreter includes:
- the python/1ib/python3.x subfolder of your app’ s bundle,
- the python/lib/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 7 and 8 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 are explicitly copied as part of step 7. Step 7 should also purge any binaries that are not appropriate for the
platform a specific build is targeting (i.e., delete any device binaries if you’ re building an app targeting the
simulator).

« If you’ re using a separate folder for third-party packages, ensure that folder is added to the end of the call to
install python in step 7, and as part of the PYTHONPATH configuration in step 8.

« If any of the folders that contain third-party packages will contain .pth files, you should add that folder as a
site directory (using site.addsitedir ()), rather than adding to PYTHONPATH or sys .path directly.

7.2.3 Testing a Python package

The CPython source tree contains a testbed project that is used to run the CPython test suite on the iOS simulator.
This testbed can also be used as a testbed project for running your Python library’ s test suite on iOS.

After building or obtaining an i0S XCFramework (see Apple/iOS/README.md for details), create a clone of the
Python 10S testbed project. If you used the App1e build script to build the XCframework, you can run:

$ python cross-build/i0S/testbed clone -—-app <path/to/modulel> —--app <path/to/
—module2> app-testbed

Or, if you’ ve sourced your own XCframework, by running:

$ python Apple/testbed clone --platform i0S —--framework <path/to/Python.
—xcframework> ——app <path/to/modulel> —--app <path/to/module2> app-testbed

Any folders specified with the ——app flag will be copied into the cloned testbed project. The resulting testbed will
be created in the app-testbed folder. In this example, the modulel and module2 would be importable modules
at runtime. If your project has additional dependencies, they can be installed into the app-testbed/Testbed/
app_packagesfbkkr(uﬁngpip install --target app-testbed/Testbed/app_packages or similar).

You can then use the app-testbed folder to run the test suite for your app, For example, if modulel.tests was
the entry point to your test suite, you could run:
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[$ python app-testbed run —-- modulel.tests }

This is the equivalent of running python -m modulel.tests on a desktop Python build. Any arguments after
the —— will be passed to the testbed as if they were arguments to python -m on a desktop machine.

You can also open the testbed project in Xcode by running:

[$ open app-testbed/iOSTestbed.xcodeproj }

This will allow you to use the full Xcode suite of tools for debugging.

The arguments used to run the test suite are defined as part of the test plan. To modify the test plan, select the test
plan node of the project tree (it should be the first child of the root node), and select the “Configurations” tab. Modify
the “Arguments Passed On Launch” value to change the testing arguments.

The test plan also disables parallel testing, and specifies the use of the Testbed.11dbinit file for providing configu-
ration of the debugger. The default debugger configuration disables automatic breakpoints on the SIGINT, SIGUSR1,
SIGUSR2, and SIGXFSZ signals.

7.3 App Store Compliance

The only mechanism for distributing apps to third-party iOS devices is to submit the app to the iOS App Store; apps
submitted for distribution must pass Apple’ s app review process. This process includes a set of automated validation
rules that inspect the submitted application bundle for problematic code.

The Python standard library contains some code that is known to violate these automated rules. While these violations
appear to be false positives, Apple’ s review rules cannot be challenged; so, it is necessary to modify the Python
standard library for an app to pass App Store review.

The Python source tree contains a patch file that will remove all code that is known to cause issues with the App
Store review process. This patch is applied automatically when building for iOS.
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8.1 IDLE — Python editor and shell

IDLE is Python’ s Integrated Development and Learning Environment and is generally bundled with Python installs.
If you are on Linux and do not have IDLE installed see /nstalling IDLE on Linux. For more information see the IDLE
docs.

8.2 C|=E mZ!7|2} IDE
shol o] AR E 7] 0= A3 71 2HDEC] tlal ARUE 7 Al Be F R AUy E2HA B2

X 2] Python Editors 2} Integrated Development Environments 2 ©] 5 3} A] £
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A function that can be called to retrieve the annotations of an object. This function is accessible as the
__annotate__ attribute of functions, classes, and modules. Annotate functions are a subset of evaluate
functions.
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classes, and functions, respectively.
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See variable annotation, function annotation, PEP 484, PEP 526, and PEP 649, which describe this func-
tionality. Also see annotations-howto for best practices on working with annotations.
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An object created by an asynchronous generator function.
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attached thread state
A thread state that is active for the current OS thread.

]
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When a thread state is attached, the OS thread has access to the full Python C API and can safely invoke the
bytecode interpreter.

Unless a function explicitly notes otherwise, attempting to call the C API without an attached thread state will
result in a fatal error or undefined behavior. A thread state can be attached and detached explicitly by the
user through the C API, or implicitly by the runtime, including during blocking C calls and by the bytecode
interpreter in between calls.

On most builds of Python, having an attached thread state implies that the caller holds the GIL for the current
interpreter, so only one OS thread can have an attached thread state at a given moment. In free-threaded builds
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of Python, threads can concurrently hold an attached thread state, allowing for true parallelism of the bytecode
interpreter.
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£ 79, 0.a X ™ FxE U

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().
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borrowed reference (*J & %)
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 reference 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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E 20|31l bytes, bytearray, array.array AA|ES T3t vlo]EEF AAEL v}
HolEE Bt of e 1A AaEel AHEE 4 TGH e A A
A% e AT deUth

o AAE2 Hpol e HolH 7 7 AL B2 7t d5UTh o]d Bl A¥AE FF “elal-

&ﬂﬂhm_%%ZJVEHIEQQ¢ﬁ+7PﬂﬂﬂZMM4ﬂELbWaumyﬂbWaumyJ
nenoryvien 7} A% e GE AL ol Holel} 24 A (47 48 oA

o W rfo

=
=
L1
5

M) ol AT T E 2 PIUTE o] @ AE9] o 2 bytes 9} byces AR nemoryview 7} A5
Ul

bytecode (H} o] E T &)
Sho] # &2x T E = Hpo] E T 2 75} 0], CPython 918 3 2] 6ol A] who] 4 = 7)o U3

FRGAU ) oI B T oye s A4 S, B TS S A AW o e A B
e (e ol 4 prel = I=2 0] A5 E 9% 2 AT, o] 52 2do]” & 7 ol = A=
0 gahe 742 Agats 714 7] 7] ol A AFEThT BE T Hlo]E FE= AR 2 sho] A
A AANN HEE A0 AhaA %, sho] A u) E o] A o] A= ghrk Ao Fo) 5 o
.

Hho] £ 5= o]

callable (£2] &)
A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

o BE 2 dis BE dAol Uyt

iy

[callable(arqumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the __call_ ()
method is also a callable.
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callback (%)

A2 AT = mgfe] oy A|AoA AdE A B FE gk,
class (&)

A2} Ao AR EL 15

EUAE Y ES =TT
class variable (2] A H3)

Szl B SUL FF (S, W2 Aa"H 2o A7} of e o ARt A H = W=

closure variable (22 ¥4)
A free variable referenced from a nested scope that is defined in an outer scope rather than being resolved at
runtime from the globals or builtin namespaces. May be explicitly defined with the nonlocal keyword to
allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but only x is
a closure variable:

def outer():
x =0
def inner():
nonlocal x
x += 1
print (x)
return inner

Due to the codeobiject . co_freevars attribute (which, despite its name, only includes the names of closure
variables rather than listing all referenced free variables), the more general free variable term is sometimes used
even when the intended meaning is to refer specifically to closure variables.

complex number (&4 4)
ol A A|2" o 4], e At ]—/\E—/I: ot sl o o g P YL sleie
Ao 34 &9 (-1 7<ﬂ HEFTA FTE T iR, FTAME 3= B71FY
oW T2 7S 2 BAaT 114‘:]' EiR = d ]/\]'3304*1 ®719Y
of| & £0], 3+13. math _:_‘g‘-/] Eag St9, cmath & AHEFUTH B4 S8
= 223t

S 525 5k DR TD 74 £ATHY, 7o) BHel FAHE Stk

context (A AE)
This term has different meanings depending on where and how it is used. Some common meanings:

FN
2 i

» The temporary state or environment established by a context manager via a with statement.

o The collection of keyvalue bindings associated with a particular contextvars.Context object and
accessed via ContextVar objects. Also see context variable.

e A contextvars.Context object. Also see current context.

context management protocol (A8l A E ) T2 EF)

The __enter_ () and __exit__ () methods called by the with statement. See PEP 343.
context manager (¥~ E #2] 2D
AEHAE el 22 EFS FHSL with FolA] Hol= 34 S Al o] et AA. PEP 3435 Fx 38t
A]A]o
B a

context variable GAEl A E H4)
A variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between concur-
rent asynchronous tasks.

contiguous (J <%
H ¥ = A &3] C-A S5 (C-contiguous) ©) AV EE 2 A2 (Fortran contiguous) L W] A< o)kl o AF
ek AR Cadole £ER AT, ARAAN, FRELE 2ol AR5
00| A Al ZHal= 25 A< ¢ E“’\J A2 w| B ] o) v X] =] of of F Tt} TR C-A <5 v F ol A,
EE el SN2 FREE HETA VA AL e A S
SwolAE, 2 A A8 A7) A e g o,
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FFE2 AEFE] o dvistd FEiduch HEFE2 G A Yo A I YPshar thE A A ol A
2P T2 o7 & AR AYstka, %5}1, ANE 4 A5 U o] AEL2 asyne
def BOo 7 3T 4 55U PEP 4928 2 A Q.

A7 AAE EHFE T ZTFH T4+ async def w22 HYF £ 93, await async
for@async with 7| =5 23T 4 J5UTh o] AE2 PEP 492 o] oo =45 55Ut

CPython
spold =2 e Aoje] FHA A L&A, python.orgoll A ¥ = Yt} o] &S Jython ©] L}
IronPython ¥} Z+-& th& AES% #3271 9l& uf & “CPython” o] A& Ut}

current context (3 ] AE A E)
The context (contextvars.Context object) that is currently used by ContextVar objects to access (get
or set) the values of context variables. Each thread has its own current context. Frameworks for executing

asynchronous tasks (see asyncio) associate each task with a context which becomes the current context
whenever the task starts or resumes execution.

cyclic isolate
A subgroup of one or more objects that reference each other in a reference cycle, but are not referenced by
objects outside the group. The goal of the cyclic garbage collector is to identify these groups and break the
reference cycles so that the memory can be reclaimed.

decorator (¢ Z &) o] €])
245 EHFTE G5, X5 eurapper EHS A5 S HE o7 AL Ut dZ
olE] 2] &3l o= classmethod () ¥} staticmethod () ¥Y

s ol e B BA A BHY BYUTh TS F F5 A e v oz TSPk

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

@staticmethod
def f (arqg):

2o Agel Fu 2ol w EARAT, @ A% AU tlmd ol elol Bl e o A U §S T
ol ok Zehs Ao o BYAE HE Uk

descriptor (t] 23 ¥ E-])
HAE _ get_ () o]y __set_ () o]} __delete_ ()
ﬂ*i%lﬂo‘ffﬂ 01 ZHE X3 &= 58T A2 AL dogyrh 2%, abE AW 2A,
AbA S AHE R o, oS FEl A A oA b 2t 1% Ax 7“Xﬂa Sk sHA R b7}
E]/\i%Ei yF et daa gy A= S Uth Ha 3%1’4‘2 o] 3l f= 21 3ol Kl o
st 42 o] OHJ a4, ¢, mAE, 22 HE, FHlA vAE, AHE HAE, 73 SEs Fx
T E2 7Y 7IRE olF L Y7 WEJUTH

H22 g E o] T =S o 8 APA & U182 descriptors U T2 T H B AFE ehl Aol g U Th

dictionary (9 241 2])
919] o] 7] = ghol| th-2 A 7] = A # u) & (associative array). 7]= __hash__ () &} __eq () FINEE
e BE QA7 E & AFUTh ol A sfAlzka FE YT
dictionary comprehension (5] A1) 2] 7 = 2] 3l A)
ol el Bol gt a4 AL} ARE Aelsty AFE TS G e
results = {n: n ** 2 for n in range(lO)}—% ]'n *x 201] UH-‘-{%%
= A A 3 o} comprehensions 2 ZZE 34 A] 2.
dictionary view (5 A4 2] )
dict.keys (), dict.values (), dict.items () WA 7t S8 F= A E =1
U o AEE A o] BB e A $E AR, &4t d B ol W

% 7@%6}& AA., S JEGHET}

o
10
a
v
AL
Ehs
ic
K
4z
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312 vl sl =9l 1/]1:]- dAqye HE SA g|2EZ vl e W 1ist (dictview) & AFRSHEH
=t} dict-viewsE H A &
docstring (52 E )

Ze, T, BEOA A A @808 Ve BAE B HE. 29 EZF A
A9k, Aspd ol g3 AAH | S F o] E
JNEZAAMS Tl AT+ Jdon2, AX Y AHAE ST FHAA F2 Y

duck-typing (2] €}o]3)
=HFE QEF o] A E VMR EA At AAY B BA e 22 W 289 A, O<b

AGAREEUTH (LBl A 3 ol A | #HAMThH, 12

lof B H o] AE A2FOEZN, & AAH ZEE TP A XS 5

doen FANS NI ds5UTh § BFo]l B2 type () O]t isinstance () & AR AAME

3k (SHAI %Y © BRo]sgo] =4k wo] A~ Zej~ 2 Bebd 4 ol s oF U th) thAled,

hasattr () AAFY EAFP Z 2 718

¢

dunder
An informal short-hand for “double underscore”, used when talking about a special method. For example,
__init__ is often pronounced “dunder init”.

EAFP
S &R b= 8 A& 1317 7F i ©} (Easier to ask for forgiveness than permission). ¢] &3] &
oM I AL, SHIE VUG o EBREY EAE 7HE e, 2 M o] ER W 9 E s
o] Zrstal w2 B2 HE tryStexcept 9 EAE S AP UL o] HIZH2 CeF S
WL%Sﬁﬂﬂﬁﬂ%&ﬁﬂLwnAqmqmmaqq

evaluate function

A function that can be called to evaluate a lazily evaluated attribute of an object, such as the value of type
aliases created with the t ype statement.

Ta:

expression (3 2])

ojE Fto 7 Fe A = FHAA 2 tpE U 33, A2 2 HE, o] §, o] EFHE
WA, A4 T3 22 S =T 29 84S Fol 28 AYYTh o8 B2 Ao}
HzHog REAdo FAHAES RFAA A2 obdUth while A, EHA S Z AMST = Q=
T 5ol AUtk Y =5 FFolar, x84 o] o gt

extension module (% 2 &)
CUC++E A4 H BE ], 3to] 2] CAPIE AHS s A Al o] Mg 2 =9 A4S 283t

f-string (f-& 2} ¥)

f-strings
String literals prefixed with £ or F are commonly called “f-strings” which is short for formatted string literals.
See also PEP 498.

file object (3} A A))
SH Zpofl sl 5t Y A1 FA API(read () Ytwrite () 22 HAES)E =W+ AA. w9
ol et 3t ARl e AAl Ha= ”-4 gdoluy th2 A A A FA (A 50, &
d=9, d-vE A H, 27, Ftol 2, FF) N W AN E FAZ 5+ s 3L AA+= 3¢
5 AA (file-like objects) & 2~E & (streams) ©] 21 = & YU}
AAZ= A R7Y 5td AAEo] AFUTE Eraw) Bho] v 2] 3+, W 3 = (buffered) HFo] ] 2] 5+,
HAE 3, o] 59 O]Eiﬁﬂ olAE io BEIAA AAFUTH Y AAE wE= FHA A 2
open() FTE 2+ AYYrh

file-like object (3} 5+ 2 A])
o A A 9 Hld g

filesystem encoding and error handler (3} 2] A~ ¥ Q17 9 3} ol &) 3] 8] 7))

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

9

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system encoding
fails to provide this guarantee, API functions can raise UnicodeError.
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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 () func-
tion: see filesystem_encoding and filesystem_errors members of PyConfig

2AYAdIE = BAS.
finder (¥}¢11)

YZEH RES AT EH E

F SR FAdY7F A5 UTh sys.meta_path & T AbE St HEF A2 A ¢} sys.

path_hooks 3} &7 AFg8hE 72 =] ghelT.

o} kA 3 Y-8 finders-and-loaders 2} import1libS 23 Al L.

floor division (3 4> U=A)

713 Wk A E W Eets 23 Al A Al dAaAE // th olE B, 84 11
/) 48] g2 27 H A 4 #47‘:\3‘%2 758 EeFUTh (-11) // 47b-2.758 W ¥ g -39
Holl frolsfoF gt PEP 2388 HA L

free threading (Z}-§- 2 # Q)
A threading model where multiple threads can run Python bytecode simultaneously within the same interpreter.

This is in contrast to the global interpreter lock which allows only one thread to execute Python bytecode at a
time. See PEP 703.

free variable (A}-5- ¥H3$~)
Formally, as defined in the language execution model, a free variable is any variable used in a namespace
which is not a local variable in that namespace. See closure variable for an example. Pragmatically, due to the

name of the codeobject.co_freevars attribute, the term is also sometimes used as a synonym for closure
variable.

function (2+4)

SEAAA AHE FE EHFE A BEAE. gAY I 9 }9] o1zt 7 A&E 4= &=, By 9
Aol AHgE 5 A5 Utk v &) v A = 2} function A = H A Q.
function annotation (34> o] &) o] A1)
e o= o] A4

e oA L wh
A

B4 olwrolde YA P UE 2 AFHUh o F S0, o] BREF A ine AAE
Dol s Aoz 7oH 2, FA] | R

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

3t o] L H| o] A F 1S function Zof| A A4 gt}

o] 71%-& A BhE W4 o] w8 o] 4l T PEP 4848 2234 2. E 3 o] | o] Mol T3k = Abell =
annotations-howto & 2 314 &

__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 (7}8] X] 4~ #)

9 A8 A g vl Eel S vdele A4 Folie Bx A4 24T 22 £V PR BL
5 9 <8 A £ AN B A £ AR 2B AUA £ A7) ge RES AHEHA

Aol J5Uth

99


https://peps.python.org/pep-0238/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0484/

Python Setup and Usage, Z2|A 3.14.0rc3

generator (AU ] o] €])
xﬂﬁffﬂ IE1 IEiEﬂ 15% S EHFE TS it gAY Hol=d, dAY ES W

generator iterator (] ]2 o] €] o] €] o] ¥])
A o) E &7 BtE= A

Zryieldt GAIACE A& T, (X HLSH 7] S uy-E5S 2T3) A FHE
7193yt Ay d ol g olH e ol 8 7F AR = W, Wd 3t o 2 B TH(EEutch A 2 A Zee
So} oul U o).

generator expression (A @] o] €] & 2])
olHH olHE EHFE x¥4. F= ‘E‘d?ﬁﬂr HAE Aot for A} A=k 7H5 ic Do FHo
ErouEds Ay Btk ART AL SR F4E A GHES BEo YT
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (A 2 &)

e AMS AR THE G50 el 7R o B2 THE G5 T2 0 oW 7o) AHEBA L
uﬂmﬂwﬂa SEEE-EEEES

=Z Y23 A ng 8}E2 3} functools.singledispatch() Bl & o]E S} PEP 4435 H A Q.

generic type (A ] g

o 7 W E‘r ks ’\ 9= a; AUk 0 2 1ist U dict & 2L AE o] S, & =9} o] g o
el AR Y E}.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.

GIL
A QE ey 5 S HAR

global interpreter lock (<4 Qe| =g &)
gt ef] @A Bhifo} A Eh ool o] E 1= 5 A¥YSE S B A7) 98] CPython 1E =2
H7F ARG stE MAUSE. (dict 2t 22 SRV WAFSS T6te) A o] FAH O R T A
94| 2] via] ok A5 % vhE o] A CPython + 8L T g Th Bl zelE] AAI T Bt
AL JHzZ e HE tsad=gel] 44 e A, s Z2 A4 71 A7 Al g sk HE g o
Be HEe 8 g,
SHAI Y ol | A RES2, EFEOIUY AR BT, 5ol s A R kA A
= GILS Rt 5 AAE Js Ut =3, V0E @ W= F4 GIL= Wby ot
As of Python 3.13, the GIL can be disabled using the ——disable—gil build configuration. After building
Python with this option, code must be run with -x gi1=0 or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to
use multi-core CPUs efficiently. For more details, see PEP 703.

Ir

In prior versions of Python’ s C API, a function might declare that it requires the GIL to be held in order to
use it. This refers to having an attached thread state.

hash-based pyc (3] ] 7] 9} pyc)
FEAES FEFY 8l NG 2 5L FHF 5 A7) old A E AFE-3F= vl E ZE A

2. pyc-invalidation2 2% 3HA] 2.

hashable (3] A] 7}%)
A7 428 1 Fkol uﬂ%}x] e A FE= AL (_hash__ () WA E7F Z 23T, thE AA <}
HuE ¢ QoW (_eq () MINEZFZRFUT, Al 7otk @tk Zohal Bl s &= 3 Al
N AAE ] HA L 2oloF T

AN AL AANE YAV A% AT AWE AT 5 YA S, o] A8 T2 ol
W40 BAghe A7) W e,
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HREE stol A B W AAE2 ;A b FUth (Bl2EU gAY E 2-2) 7HE AH oY &
la‘zl rEUTH (FE° lUrfrozenset 22)EW A l oJUES 159 8 A4E°] A /M T wivt
A A gk Aea 4o Zel2el d28s AREL ARALw HA 45T (7]
A= A9l otal ) BT thEohal v E 3, S A g2 1d () B FE o FJ YT

IDLE
ol W& § st 55 ML d st 27 (Integrated Development and Learning Environment). idle-2 3}-9]
Mol FF vz do ke = 712 4‘?_]4478719} AElZ 2] g 24 YUt

immortal (£%F)
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.

Immortal objects can be identified via sys._is_immortal (), or via PyUnstable IsImmortal () in the
C APIL

immutable (£4)

8% 9E-S 3y

import path ()L & # 2)
AR 7 IRIE] 7 X2 E & RES 2] 8 A FasE (B 42 dED) Y BE. Jdx2
= 3‘]. E_?l— O] 3 3

=4
22 H% sys.path 25 E iqu} AT A B S 7] 2] 9] A K
7129 _path  o]EFRERZRH & FE YFUTH
importing (¢ % ¥))
g EE) vpol W FEVF O g wold T EM AME 5 =5 k= A Ak
importer (Y ZE)
BES % 1 25 )% = AA; S A of Tl o)z} =] AA )

interactive (t} 3}3))
o] A & Eﬁﬁ}% Q1 E 2z 2] E

A, 5% 4dE e
7

K
o

L o
Tl

i g 2
< it i 4

RO R
=

interpreted (QJE] Z 2] €| &)
Hpo] = T E At e o] A wlEel 1 o] SR
E‘r‘)]Ei 2B AdojdUrh o] A2 A Aoz A8 55 =}
FATE AUt 2 22 O] £ ¥ A Hs] AP 1%’3 A19h e Z 2 H Ao
Aojdoh g /e A 715 25Ut tisl e = .

interpreter shutdown (21 €] = 2] €

o
o

TR GE 8HES WS, o] Az = S A 7)o A Y=, ZEolL o8 71X
ZOG YR FI2EA L2 BE IGHE AP ES dAF o2 ubdsh k. 3 7 A =47 &
o] H SEFYth AFSAF A9 3k At weakref S0 = T ES9 AP A1 ZA L 5 5
Uth 28 A7) S APEHE I =t o EL whd 4 Qled), 2A 0] g2t AL E o)
o 7153 &S = A7l WEdUth (T o= 2ol B e REOIU A FAEJYTLH

iterable (o] €] &] %)

WHES 3 Wol Hby BeE 5 U AA. ol B |2 BE (st str, tuple 22)
AAZL GE, dict L BB Al AL FE, 5D A E, _iter () AL AGE FRSE
Cericen 0 MAEE A ASI R B E Fel A0 AA Tl AFVITh

E e 8L tor £mo A1-4E 5 93, AALE BEE S O BE 3 (2ip (), map (), ) o]
A8 4 5 UTh o HE 2 AA U F B icer () o AR % ags|d, 3 7] 1E%Eﬂ°lEiE
ez Ut o olHdolEE 5 WS B W AXE 5 R o H B A8 ),
HELS iter() B BEAL, oHelolH AAE 44 hE AL GHUT for £ o AES
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AHEL YASIA AAF o7 s, F2E £
9HE U T olEl g o] B, Al A, AU gl o] & BA L.

iterator (]| o] €])

tlolele] 2EY S sk AA. oJHHCIH S _next_ () MINESRIRAHOR T35 (Ex
W g nexe () 2 ALetd) 2EH Qe FEE2 AU Z EF U § o] 42 HlolH 7t
= = thAl stopIteration 2] & DoY) o] Ao A, ol B2l o] Y AA = 23 1, o] 5
O] BE __next_ () WINE &2 stoplteration & thA] do7]7|vk Ut} olH e ol B &
olgldlol A A& EElFE __iter () MIAES 7FA Zo] 275 7] wj&ol, ol Ed ol H =
olglE 8ol 7| & stal T olH B ES WotEole 2 3ol A AH8E &+ A5 Utk 528
e o2 W olg# ol d S AEdte ZEY YT (List 22) AH oY AA & iter ) T2
ALstAY for F20| AHSE wjuiet A o] B & o] B £ WE Ut o] 22 ol &l o] H o T3 A
Fyste]al shd, A o] Bl g o] Mol AHEE o] 1] £3E o]EEo]BE S A, ¥l AH YA
HolA w5 th

typeiter o] T Z}A|3F U] & 0] 95U th

CPython F-& A} A]: CPython does not consistently apply the requirement that an iterator define
__iter_ (). And also please note that the free-threading CPython does not guarantee the thread-safety
of iterator operations.

SAoJHEH O HE Folw olF Rl W E

key function (7] g)
7] &4 == Z ¥ o] A (collation) F<=+= A E (sorting) ©] 1} ¥l & (ordering) o] AFE-5 &= & =85
ZHEYYrLh o & 0], locale.strxfrm() L ZAYL EZA A E= AH 7§ =
A8
Spol e B w7k a4Fo] o LA €A Aol A FoleAE Aol Ash 7| BHE
Wwol=QlYrth old A&+ min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () 0] 2)\%14 D]—

7] s wEE vl oy W] A5yt A& S0, str.lower ) WA EE Alo]& & §
O

= rr

ke

[e3]
AYE N A F 2 AEE 5 AGUDE HAAOE, 7] BHE 1anpda FHA O UE 5
Q=] o]d AYUYT}: lambda r: (r[0], r[2]). BESH operator.attrgetter (), operator.
itemgetter (), operator.methodcaller () 7} Al 719 7] S A XA YL 7] &+& 0=
AH8-5F= ol t) 3k ol & Sorting HOW TO S X A 2.

Kl

keyword argument (7] 9] & 21 z})
A& HA S

lambda (&t}
529 ) ol FelAE kel BA4 02 FAH o & QE Ak ¥ B A4 E VEE
—Ev—‘ﬂ% lambda [parameters]: expression ?:]14\3]-

LBYL

= 7] Aol H 2} (Look before you leap). ©] TG AEFLL T o)L} 23] & 317] Aol YA|H o & ALHA
AL AAEYT o] 2B G2 EAFP F2H A UM H A, B2 i1 FY EAE SH A YT
05 29 = 2404, LBYL H2H-2 “B 7179 “H 7|7 2kl A 205 WA 2 Al s
o} o] & S0, FE if key in mapping: return mappinglkey] = AA} Z o, 3}X qF 23] Ao
o}
ht

o N
e
il

22 = 7} key 2 mapping) A A A1 SHE A5 3k 4 Q%L Th o] €l o]4ri= S o] LFEAFP AW &
o=n 28 4+ A5k
lexical analyzer (¢]3] 241 7))

Formal name for the tokenizer; see token.

list (B] 2~ E)
W sho] W Al I o] B0 BFE L, P4 thEk AM27F00) o) 7] W&o, A
(linked list) B Th= of2 dof9] v 3} F-AFE Y T}

list comprehension (2] A E 7 = 2] 3l A)
ARrY R4 AR EL
["{:#04x}'.format (x) for x
591 16215 (0x.) £& EFHE TP P 2ES e e A A2k 5 Q5o Aekel
W, range (256) 9] Y= 2=

=

ofo
ofr

iih)
iuk
[>
[m

—z
e
_)‘4_:
1,
o
Rl
u
.
i)
e
A
[>
m
Fru
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v
N
rlr
)
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e
ok
hini)
]
0]
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c
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loader (2 ¢])
An object that loads a module. It must define the exec_module () and create_module () methods to
implement the Loader interface. A loader is typically returned by a finder. See also:

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding (27| 217.9)
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with 1locale.setlocale (locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "ut £-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 (7] 2 W] A] =)
E A= 9 u]ZA A ol u)3)

mapping (7} 3)
0lo]9] 7] %3] & A Y3}l collections.abc.Mapping ©]Y} collections.abc.MutableMapping
FA o)A FEx o AAE HAMESES FdstE AH o)y AA. | 2+& dict, collections.
defaultdict, collections.OrderedDict, collections.Counter = —’F 2)\%1/] D]—

meta path finder (W€} 7 & 5}¢lt])
sys.meta path«l Aol B E vlolt. WE A& g uEs 4= e 919 H ¢ #eg o]
9171 347 5 thE I o,
He 2 37 L83 = wA =S A= importlib.abc.MetaPathFinder S HH 3F
e,

metaclass (H €} Z&]2)

Zejzo) Sehs Fels ot Feh s ol F, el s YA Ve, ol s S s 552 BT,
vE} 2 e A o] Al AAHE Wb FeAE B Aol e AT R E) AR Ay xz 19
Y doj 5o /)i T AL AFGUTE s AL BWH BEL AL AnY e FHAE BE S
9ohs AU Th BEE g Aol A o] 2771 A5 B AW, B w), wE S At
geea ford e ATUCh o= RE 20l 23 ogging, 2= Fe 42l 37}

=z
AA A A, ASE TR BL o2 FGol ALFH5 YT
metaclasses | A T Z]—Aﬂ?‘;_} yes 28 4 9zt

method (W] A &)

=

O:

S vt Qb A B E & . L FH R JAAHA o ERRERZAN TEHY, I HAEE
A WA A2 (RE self L BAUTH 2 Jd2®2A AR S DF UL P FHEH 272 R
AL
method resolution order (W A= A7 4= 4])

HAE 23 A= 23t S AHE At dlola S A9 SAYUTE 23 DA fH
sho]# Ay z e g o] Abgd dare]Eo] AT 82 python_2.3_mroE WA 2.

module (2 §)
spol Al 3122

ZASUY 28

72 = BA L.

A3 F3r
(e)

l i
o

9912 g AA. BEL 999 sho]d ANEL Fi o
E;

1 Aol 3 solWo2 2EH o

=

o

=

o rlo py

module spec (2 & A3
RES ZEIEU AIEE = YXE AH JHE
ModuleSpec & A2EH A,

3 9+ o] F ¥ 7t importlib.machinery.

o

o}
=

module-specs & H A 2.
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MRO
A= dd A S AL

mutable (7}'H)
7hA AA= grol M = AA T id() = LASA FAFEYLE 2 = A L.

named tuple (V| Y& FZ)
“mamed wple(] 9 F-2)" o] 2= Bol & FEl A 4437 o] B2 =
olEl A B4 Q= QAo AN A T2 Y nE o} Za2o ALF U ol 28

e /5E 98 5 dsuth

time.localtime () & os.stat () 7} ¥F3

T} 2 o= sys.float_info Y Yt}

rit

S 25, o AP HYE FEYUHE &

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

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

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

True

R UAE FE2 WZZEY DAYt T, tupled A &8t o] F 22 =S FYdte
i FR2 Az HJdE FES U T UAsUTh o2 :’ﬂ—t A3 2/t A Y, typing
NamedTuple & A S AY HE 2] 34 collections.namedtuple () 2 E’l’% 4 95Ut $219
e A4 AAFAL NG VIS FEANE 22 4 e 2 A4 FAMASE FA87=
ok,

namespace (¢]= 27

S
bl

d
@
_>L

l’l
3:

A, Ao, W ol 5 3ol A WE} OlEIL

= uiltins. open-»]—os.open() S

TS °]E 2 o] o] AFE FHF}=AE LY ¥ 7

E28 FUth 9 & £9], random.seed() =¥ itertools.islice() 2}
S

randomﬁr itertools ®&°| o3 &= 3l 3 o] W&l Huth

namespace package (0] S 7 3} 7] A])
LA A B 37| A EJ Aol E R 7] 5ot 3 7] A, ol§ T2 7| A= 2 H QA AA 7 e

/\1: o] 77

FE 903, 53] _init_ .py ¥l QleB g Yot 3 7] 4] o= tE Ut

Namespace packages allow several individually installable packages to have a common parent package. Oth-
erwise, it is recommended to use a regular package.

[m
k
i
i° '
1
R
g %
%%
o

For more information, see PEP 42() and reference-namespace-package.

2E X HAS.

nested scope (ZHH A7 =Z)
SR YoM AP E FRo= 5. & 50, o2 T W R A Fod T4+ vz o
AEVFES AT IS UL T HA 2Tz 7| B2 = A2 U7 8, Y2 57
‘i’a}—t‘;}% Aol FYsiof FUth A AF-E2 7PF W FHo ATz A 911 “147/} el Sl o
AL HFE2 A o5 F7A ¢la £ Y th nonlocal & H]”é”’\:’—“’ﬂ »e A= 0131’51‘4"/}
new-style class (7+ 26} S ~)
Age nE 2o AA G AT s 2o WAL A o] F. 2719 shold M AN AL,
LA Foed FH AT slots. , Y23 HE, L E, _ getattribute_ (), FH 2 WA E,
2 E WA EL} 22 Fto]l M MF A gt 7 ES AHEE S Ads Uy
object (7 A])
FH (EHREUF) & 20 528 (A E) o] FYH REHolH. &3 BE 72oed ZH~

o] 2% 49l W o] 2 S 2] Uk

optimized scope (] A3 H A7 =)
A scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions, generators,
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coroutines, comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter
optimizations are applied to all scopes, only those relying on a known set of local and nonlocal variable names
are restricted to optimized scopes.

package (5}7] )
ABRESOI, AAA 02 NE 7SS

patn olEElRE} 9 shol A RESILTH
At 712 &} o] & w7 H 7] A = BA L.

parameter (U] 7l ¥ 4)

B4 (L WAE) Bl B471 92 5 Sl 1A (L oW 3§ ARE) & AR o B
B2 dAEE. oA EF AN ok

o I A-7199 = (positional-or-keyword): ¢ 2| 212 U 7] 9] = 212 2 AL 4= = AAE A AT
Ut ol Aol 713 BeNe] ul A MG ek, o ol Bl Al foo S} bar
[def func (foo, bar=None): ... }

>~l

o Y X-A | (positional-only): ¢ X] Z 3t A| 3}
S B Y Wi BEof / FAE £t T F o AT 5
/\1 posonlyl 3} posonly2:

Utk 912 A 7
Q5 Uth ol & Sol u}uoﬂ

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

« ARG keyword-only): 7| HEZF AFD 5 IE AE A FUTh A9 =-2AF v
Mt B4 el 9w A S B S A ol Bhuke] ZbA-91 1 vl ALt - ) 2 £
R & 5 Y5 Th o2 Sof, th ol A kw_onlyl <} kw_only2:

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

o 7VH-$1 X (var-positional): (T}2 W] 7| H S0 o] A o] u] WrolEod A 9 %] A A=<l d3l)
AZE 9 0 ES) Yolel NS A, ol b o5 ol el
* 5 ol 294 Y2 5 dsUh oA E 0] thZoll A args:

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

« TPHASLE Garkeyword): (EFE WSSl €314 o] o] WobEo} 4 /1912 A5 ol ol o)
AFR 5 1 Fels) A% NS AT AT I8 HAREE A o] Fol
g ol 2o A HoyE = AdFUTH A& =0l A oAl A kwargs.

WAL HEE AEE AT 7R ER ok A8 ol A A AFES ART 9
Utk

Ol 2} 8o 7 &, QI x}o} vl 7 M 4=2] x}o]of] L} 2 =FAQ A&, inspect .Parameter &2, function
A, PEP 362% H A 8.

path entry (7% 2 I E 2])
AR 7R IIY 7 JAZE T RESS Z7] 98 Fsh= JxE A2 A st &

path entry finder (7 2 JE 2] z}2lt])

z

B

sys.path_hooks ol Q& B E (5, =2 dE2] F) o] EHFE el dd|, Fol 4= A EZ]
2 RES FEPEe 2 gk
AR ?]_]E‘ﬂ lE o] FHsH= Uﬂ/ﬂ Es2 importlib.abc.PathEntryFinder Oﬂ [RE=ARE=

path entry hook (3 & N E 7] &)
sys.path_hooks B]AE| Q= ZH B, 54 4= dED oA BES =P &0 dotd
drdED 3elH & EHFUTh

path based finder (7 2 7]4} 5} 2l )
712 e A& Sl H 5 F sl 2 E A E oA RES 5

path-like object (73 25 7 A|)
HFd A2" F2E el = A4 A2F AAs 425 YW= str U bytes A o] A

*
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W} os.Pathlike ZEEZ S a5t AAAYTE os.PathLike ZTEEZ S X Q3= Zﬂiﬂ
os.fspath() &5 5 TEMA] str U bytes It A" A2 2 HSE 5 JFUTH J
fsdecode () ﬂ—os .fsencode () & 7—].'7—,} str L]'bytes 7‘.:‘3_31]-% EXJ%}%H] /\]-%% %\%141’4—
5192 =J9 syt

PEP
sto] 2 74 A<k PEP+= Stol W AFUE | BEE A FFA Y o] M e T ZEZAMAE Ee
of gt 28 7| 5= AW st AA A4 dYth PEPE A<M 7] 5ol gk k2 3 71+ Ak
ZAE ATl oF Pt

Eay
"

2~

T

PEPE 8 A= & 715 Alokata EAlol Blat AR E d8e 44500 shol o] S0l 2 A7
24E B WEY] A% 78 W AYS AT PEP 24 AR E Wol A Fel & 7332
uith o) A £ & Aol Y& th

portion ()
PEP 420 oj| A A 2] 3} A %
A3 p s ol AFE & A= 7}
positional argument ($] 2] <1 x})
A7 E HA L.

provisional API (23 API)
A API= 5 gtol B ele A S84 B o2 HE A58 Al " AUt QEF o]~
2 UL AL L B, AN A B, o] S Dok FAvicrd
7] BB o] §A5 A e WA Yol d 4+ ATk, 18 WAL s
= &2 AYUtt— APIE 2&3517] Aol = J st 22 A Ao

A
z)—;@ API oﬂ /\1 = ;q._,_ _q.ﬂ

EEPER DAY

gﬂ_l
o
ul(if
0[F of
o
£
N
N,
=2
o,
jnd)
=
XN,
_})L
o,
v
1o
a
J%
vl
Ach
é

THAo] GAHA b WHL HFY 2O 0% o AQYTE- BE
95 BA B thal 37 AL FATE AUS Foelt LE AL ART UG
o] AL BE ol nel et 0l A B AL AA L Fol WE A BT LAY 5 =R

] =2
WUt O AHA S W82 PEP 4112 2 |

provisional package (Zr73 3 7] 2])
A APIE HA Q.

Python 3000 (z}°] % 3000)
vhold 3x w2 2hele] W (HA 39 w27} W vlef o} o]op7] | Al ofl b= 013l o] F ol th) o] A
< “Py3k” 2 0] 27| % Ut}

Pythonic (= 0] A t}-L)

Aol Eol A AuHA 0l A HES G A TEE TASHE A, shol Al ddojol A g A5 A}
$5 o]t FEL kol Be = oholEloj Ll I T 2ok o B S0, Shol HalA] A AL o] E] 12
for T2 AFEA olHHESY BE 247 £33 AdUth oE B2 dojdde old T/
TFAEe fleng, sojHo) o55hA] L AFRES Aol A 72 H E AFS S = Ut
for i in range(len(food)):

print (food[i])
B 2B, shol Atk YL o5tk
for piece in food:

print (piece)

qualified name (3 -3} ¥ o] &)

250 A AFzoA REgo] Jod S, I, A= o2 “BRPE HoAFE HoE
T2 °l5. PEP 3155 ol A gt 49 ok 229 Afoll, B3k ol 52 A4 A <

o2} 2Lk
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-

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

>>> C._ _qualname_

lC’

>>> C.D.__gualname

'C.D"

>>> C.D.meth. qualname
'C.D.meth'

EEg 7k 7= AHSE o, &8 A58 ol & (fully qualified name) 2> 2= R 5 37| A &
ZIEA B Eﬂ%@giﬁﬂ%ﬂ%%ﬂ]ﬂw%ﬂ E09], email.mime.text:

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

reference count (=2 314)

A o th3t F2 A% AR B2 A5/H002 Boj AW, W e) 7 whgg U Th % AR
2o]n) 22 U572 AT A ol AL A AN AH A QrTh B2 A5 2AL dwAo
% 5ol D=l e F5 A AR, CPrhon 78] 4 @ oSV e mwae el 5 A1)

23 4TE EHFE sys.getrefcount () TFE ST 4 J5 Yt

In CPython, reference counts are not considered to be stable or well-defined values; the number of references
to an object, and how that number is affected by Python code, may be different between versions.

regular package (737 =] 7] #])
_init__.py 3¥S =Fste v H L 22 A5 A QA Al 7] A

olF T AHINA & HAL

REPL
An acronym for the “read-eval-print loop”, another name for the inferactive interpreter shell.

__slots__
S YR HAH], A2"H 2 olE ﬂvEt‘é—%%f‘f}% el ddsta A"l A g U el E
AATOZH w2 1’4 A7 BT FUCh 97 971E AW, o] Hlade Sul=A A3
A% At g Bolebd, vl welo] WA e S8 = 2dolA B 2o dAAA Pt SHT
EEE D iy

sequence (X] @ 2)

gptiten_o SEUASE B G- AALG HBAME 24 AN 7 UeAD N B

dolE EHFE _len () MAHEE AYst= olHE. RR R AN ALELS LP%‘_%HH ) list,
str, tuple, bytes 7} O1AWU]- dict T8 __getitem__ () & __len__ () = A A3}A 4, Zz_ﬂ o]

B4 o)Al Q2] 9] 6 4] 7hs 7B ALE37) B Al AT o ek v o 2 HFHE ke Ao 29
3l oF g},

The collections.abc.Sequence abstract base class defines a much richer interface that goes beyond just
__getitem_ () and__len_ (),addingcount (), index(),__contains__ (),and ___reversed_ ().
Types that implement this expanded interface can be registered explicitly using register (). For more
documentation on sequence methods generally, see Common Sequence Operations.

set comprehension (3¢ 7 = 2] 3l A)
ol & Y= 84 AAY RS At A3E G2 S st 1t
= {c for c in 'abracadabra' if c not in 'abc'}= BEX}ge %}Q‘{'
U t}. comprehensions& 3234 Al 2

single dispatch (42 t] A 3] x])
T o] shte Q1ALe Pof| 7|2 A AAE = Alvl E T A2 x| 9] & FE.
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slice (&&}o]A)
HE AAA Y ARE TS AR, Setol At AN ASPE TP AHEHA
variable_name[1:3:5] A&, [] ¢HollA] of 2] 7HS] eabE 280 E FE|FUTh tiZ 3 (A
SYE) F/PL YR AOZ s1ice ARE AT
soft deprecated (2F3}A| H 2] &)
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.
See PEP 387: Soft Deprecation.

special method (5> WA &)
ol o] ol o ALks, QA 22, AT Ao TEHEHAE. old HIMEE F
Mol BE= A ASLL e ol 52 2L 55U th 55 Pl A == specialnames of] &4 2 5 0] 4]

91t

standard library
The collection of packages, modules and extension modules distributed as a part of the official Python interpreter
package. The exact membership of the collection may vary based on platform, available system libraries, or
other criteria. Documentation can be found at library-index.

See also sys.stdlib_module_names for a list of all possible standard library module names.

statement (&%)
TGE 29 E (ZEY “EF(block)”) & FASHE FEYUTE 32 594 oAU 7|HEE
AbEShe o8] 74 2 E S5 stud Y th 719 if, while, for.

static type checker (3 & & 7 x}7))

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.

stdlib
An abbreviation of standard library.

strong reference (73t 2 X)
In Python’ s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF () when the reference is created and released
with Py_DECREF () when the reference is deleted.

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

W Hx = AL,
t-string
t-strings

String literals prefixed with t or T are commonly called “t-strings” which is short for template string literals.
text encoding (2 A E 217 ¢))

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

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

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

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.
text file (2] A~ & 5} )

str AAE YT 2 5 9 Y AA. 55, AAE FAL AR RE W E AR Ho|HAEAL

A 2ok Ak Q15 & AT A Gt HAE o] 2t HiE B

2 99 399, sys.stdin, sys.stdout, io.StringIo & A2EHAE E 4+ ¢

Hel ELF AA £ Al € 5 A o AA ol tisi M= vl 2] 9td = FzshA 2.

it
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thread state
The information used by the CPython runtime to run in an OS thread. For example, this includes the current

exception, if any, and the state of the bytecode interpreter.

Each thread state is bound to a single OS thread, but threads may have many thread states available. At most,
one of them may be atfached at once.

An attached thread state is required to call most of Python’ s C API, unless a function explicitly documents
otherwise. The bytecode interpreter only runs under an attached thread state.

Each thread state belongs to a single interpreter, but each interpreter may have many thread states, including
multiple for the same OS thread. Thread states from multiple interpreters may be bound to the same thread,
but only one can be atfached in that thread at any given moment.

See Thread State and the Global Interpreter Lock for more information.

token (E33)
A small unit of source code, generated by the lexical analyzer (also called the fokenizer). Names, numbers,
strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’ s lexical analyzer. The token module contains information on the
various types of tokens.

triple-quoted string (X% u}-& % = £214)

2 () U Feugx ) A M B8N Y. 2w & U2 SR EAE e
71%5& Al A= AT, A 7HA] o] Foll A LR7F AF UL o) aA o]z H A b2 Fule
EUEZuESRE FAYE o 2 F UEE 5, AF BAE 22 FuT o Eol 2H £
Jed, E2EHS L0 53 &2 Jd5UTh

type (&)

shol AA| o] & 2Zl0] o T/ AAAAE =
P2 __class_ OJEZRER MA2F 5 QI AU type (ob)) B B2 T AF

type alias (g o] dg]o]x)
F= A A " Q) st Rt A= B9 59 0.

g ol Qeolat o AES deslshe ol -8FUTh o8 S

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

£ the 3t 2ol o 971 47 HE 4 stk

Color = tuple[int, int, int]

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

o] 7]%—% )étg }\_ typlng-q- PEP 4845 % 6]—%]]‘,‘3_‘

B, 2o ol me HE W g4 v S U gre] Ak g A RS o r o] 4L,
3§ A= AE Aol 1 shol Mol A ZAH A= AW, A4 7 A7)0 8T =8 IDES
TE 94 QARG L Favn

=

Ad W4E ALsy, 49 W, Fas o=

get_type_hints () § AR&-3to] AA AT 5 JF YT

o] 71%5< AW+ typing?} PEP 4845 x84 8.
universal newlines (&Y A £ Jd7)

o2 _,,],71—0 ASS E’_—‘,:— 2_4 ZoZ oAl HAE /\Eagaﬂﬁ—“s}_‘f\;ﬂ}_; _,9|_

e \n', A= FHE \r\n', oA H 9 “H?JEA] & e F7HA QL ARG-of] BB Al = bytes.

splitlines () ¥ut o} g} PEP 278 &} PEP 3116 = P_Aﬂﬁ.
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variable annotation (1> o] - E)] 0] )
WE T g oEYHEY of nH oA
- 2

M5 S Fels ol =g HE of g0 4 2w thY e AE AT
class C
field: 'annotation'

M ofHol e dubHos P IER AP UTH o B Sol, o MFE ine S AL AR

e o] .o H o] 4d £ -2 A4 annassign ol A] 2 8 ¥ Tk
o] 71%5<S A3l 3h4 o] -H o] A, PEP 484 @ PEP 5262 2 3HA 2. 3 o] .o H o] A 2+ o
o st &1 AL += annotations-howto & X 3HA| &

virtual environment (7}4} 7))
Fpo] W AHGAReL &-§ 2R O o], T A AH oA A E = g vho]H &8 22 I E 9 F 3o
FEFS A %}E‘ﬂ/ﬂ, fﬂro] A 3 S 7] A58 A AU G2 ol =8k 2E 7Hs A sk,
HPAo 7 Ags A3 4.

venv E HA| 8.
virtual machine (7} 7] A))

azEg oo 2 Ao A AFE. st A MY 7 AL vhol £ T E A5t
FEE A3}

walrus operator

A light-hearted way to refer to the assignment expression operator : = because it looks a bit like a walrus if you
turn your head.

Zen of Python (}o] 4 Al)

sholdl TlAel fele} WetEe] B lu, Ao) 8 oS3 Ag st ol =gl FUTh o] HB L
B3P ZEZ o)A “inpore this” & YA HAUTh
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APPENDIX B

O] dHAOf 25}0q

ylo]# A g A= reStructured Text 4> 22 o] A] U}—oi A Aoz Yo ol WL 9F AT QT o A= =
ZeAEe 44 BeHE A9A 44719 Sphink & A& B2 o

AT A 9} o] 8 913 FA 9 ke shol Wl ApA| 9} v} A 2 A A 0 7 A E AR = Tk 7)o 8
3 Ak, Zo] v of] o 3F A B = reporting-bugs # 0] A & F 1A A . A2 AFF B A A= A AV
s g oH

e BRSO Be 2AE =Ry

o Fred L. Drake, Jr., Y&} gfo] W AP A = 3] 2 x}o] A} W& ZEl % 9] #]x};
« reStructuredText 2} Docutils 2 Y EE vt=

o Fredrik Lundh, Z2.2] tf ¢F 51} o] 8 2= (Alternative Python Reference) 3 2 A E of] A Sphinx 7} -2 o} o]
Holg Asizy .

= Docutils Z2 A E,

B.1 mo| MHA S| ZBXIE

Er A1gro] Thol il Qlo], hol #l B ehol Helel B sholul AW Ao 7o WU Th Fl el Ae] REAQ
B 22 glo]H A v EH2] Misc/ACKS & ZZ AL
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Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
//www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains Python’ s principal author,
although it includes many contributions from others.

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

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

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

HY = =t o= 2 o IS YN GPL-compatible? (1)
09.0~12 n/a 1991-1995 CWI yes
13~152 12 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI yes (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.1+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o)A 2.1.1 2001-& 2]  PSF yes

0 Fx

(1) GPL-compatible doesn’ t mean that we’ re distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-
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compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’ t.

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

Guido®] A= 3}of| o] Wi ZZ 7hsstAl e W2 o7 A B AAE o Al AAFEH U T

i

C.2 mlo|Mol| HMIASIHLE AF23E17| I8t 0|2 24

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

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

sho]mol S5 Q4 £z EFofol i T2 2ol M AT A 88 U Th ehol Al o % 2ho] o] o o}
= 2= 3 YA gU ol @ ehol A BeAE 2B
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of ]
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C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

[N

This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

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

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

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

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

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
(TH5 sl el Aol A)
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Agreement does not grant permission to use PSF trademarks or trade name in a

trademark sense to endorse or promote products or services of Licensee, or any

third party.

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

2. Subject to the terms and conditions of this BeOpen Python License Agreement,

BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

to reproduce, analyze, test, perform and/or display publicly, prepare derivative

works, distribute, and otherwise use the Software alone or in any

derivative

version, provided, however, that the BeOpen Python License is retained in the

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

3. BeOpen is making the Software available to Licensee on an "AS IS"
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED.

basis.
BY WAY OF

EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

OR THAT THE

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,

MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
ADVISED OF THE POSSIBILITY THEREOEF.

EVEN IF

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

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee.

This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the
granted on that web page.

permissions

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

(T2 sl ol Aol A1)
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otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

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

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

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

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

116 Appendix C. A2} 2l0|MIA




Python Setup and Usage, &2|A 3.14.0rc3

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 HEM EQ[AH

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,
All rights reserved.

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

(TH5 sl el Aol A)
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modification, are permitted provided that the following conditions
are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A3

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate source
files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
(TF& sl o Ao A %)
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DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| A2 MH|A

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

Copyright 1996 by Sam Rushing

All Rights Reserved

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

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

C.3.4 F7| &g

http.cookies E Tha 22 2| AMg 23t

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

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Th= sl ol Aol A1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C35 A3 =X

trace RES T3} 2L 72 AFS TPk

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

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

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

C.3.6 UUencode X UUdecode g4

The uu codec contains the following notice:

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

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

(TH5 sl el Aol A)
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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

C3.7 XML YA T2 A &=

xmlrpc.client R E2 U 22 FY AHS 33 oh

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

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
(T2 sl o] Al ol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-L kqueve QB 5 o] 2ol thal T3} 22 Fo) AL ERFTH

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

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

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

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

C.3.10 SipHash24

AFUTh of7]ell& tha 7 2 W&ol 23H o] d5uth

<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/

(TH5 sl el Aol A)
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Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

The file Pyt hon/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:

/****************************************************************
*

* The author of this software is David M. Gay.
*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

**k*************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ss1 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
(Th= sl o] A of] Al%)
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direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

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,

(TH5 sl el Aol A)
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worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,

(TH5 sl el Aol A)

C.3.

SE 2T EFo{ol CHEt 2toldla K 52l 125

Hl




Python Setup and Usage, Z2|A 3.14.0rc3

(o1 sl o] A ol A Al <5)
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

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
(TH5 sl el Aol A)
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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 ct ypes 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. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
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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.
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc o &8 AH&5 & s A] Blo] B9 732 cfuhash Z2AEE 7|uto 2 gy

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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.3.17 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-1ibmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

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

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

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

C.3.18 W3C C14NHIAE AQIE

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),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
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,
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DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 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, ARISING 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/gsbr.c is adapted from FreeBSD’ s “Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@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.

C.3.22 Zstandard bindings

Zstandard bindings in Modules/_zstd and Lib/compression/zstd are based on code from the pyzstd library,
copyright Ma Lin and contributors. The pyzstd code is distributed under the 3-Clause BSD License:

Copyright (c) 2020-present, Ma Lin and contributors.
All rights reserved.

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

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

2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

3. Neither the name of the copyright holder 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 HOLDER 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,
(TF& sl o Ao A %)
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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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