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CDORFaXV TR BERZ TS b7+ —LTOD Python BEDOXL Y 7 v FTO—RGE, £ &2 )&
DOfEH ¢ Python TOERZEICTT 2 HFIELZHHAL £73,







ONE
ARV RSA O eRE

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

CPython EHOHM: MOEED <> F 54> 2% — A1k CPython L IZRA D £5, =675k 3 W
implementations % ZfEL T 72X\,

1.1 A>3 1>

Python ZEEIT 22 %, UTDOSBEEEDA T a v EHETEF T

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

BHSHA. bo b RNEFATEZ, BEICRZ ) 7S 2E#T5 L TT:

[python myscript.py ]

111 122 —T A XX T3>

AVETVEDA Y E—T 24 RFZ UNIX &2 LD DICPTVWETH, kI hEL OEEFERZIEH‘LTHET:

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

Enter on Windows) is read. For more on interactive mode, see tut-interac.

o T ANKGIED BEANE LTI 7 ANV EINTGE, ZDT 7 ANVPBRY ) T+ 2 iiAbATHE
TLES,

e TALZMVARGIBIIRIMS5E. Z2DT 4 L7 N URSHEYIRAFDRZ YT+ 7 7 4 VEFisih
ATFEITLET,

e —¢c AXVR A7 avEAHLTEFHENGE. AV K  LTEI N Python DX ZETLET,
ARV E OMANTIFSITTRYISNEBITERET 2 2 dTEE T, TOREDZEHF T Python
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NOHEEERTY !

e -m EYa—I)L& ¥ LT Python Y 2 — N RARXDHIZEY 2 — L EREINLEAE, ZOEI2a—L%
A7V TP LTHEITLETD,

AV EZI7T 4 TE— FTIE. ANDEEPETHNCASA—REINE T,

AVRTVRIZEoTHBZINZ AT a Y UVR MK T Liche, #MiT 22 TO5 /8 sys.argv ITHED ¥
Fo - 722U BT 0 OFHHER (sys.argv(0]) 707 F 40 Y —RAAKERTXFHNTT,

-c <command>

command M D Python 2 — KEF(TLE T, command IZBATIC L > TRYIS N7 1T LEOXTT,
WOEY2a—ADa—RFeRULL, [THOEAXFIIERZFD £3,

DX Ty a vHRESINLGA. sys.argy ORMIDERIE "-c" ZRD, ALY T4 L7 U
sys.path OFEFIEMENE T (ZDT 4L PV RDEZET 2= L% by FLNLET 2 -2 LT
import Hi2k% X512k D F7F),

5% command Z#5%E L T B A X~ b cpython.run_command ZiAH L ¥ 3,

-m <module-name>

sys.path 2O EINLEI 2 —NVZDEY 2 — L EHEL, FONE%® __main__ TV a2—Le LTHE
TLES,

518U module %720 T, EBRT (.py) ZEBDTEVWIT EFX A, Y 2 —LAIFENE Python DHxtE
¥ 2 — % (absolute module name) THZNZFTITH, EENBZNEZMH L TVL EEBRD FEA (BIX
E NA 7 RAANCED 2 EEFAT 500 LOLEEA),

Ry r—=I% (BETZEEARy F =Y 80) THOMOERA, BEOEY 2—-1DRb DIy F—=IH0
B2 BE. 4 27V XX <pkg>. __main__ % main Y 2 —A 2 LTHEITLET, ZOZEHNIX
VT LTEZINZZT AL MR zip 7740 A X T Y XRPNUHET 20 BERIFNCFETIZ
LTWET,

AR
ZDF T a VIFHABIAAEY 2= C TELNLMREY 2 —VIEFIHATE £ A, Python £

JVa— T 7 ANEFOTVWREWLLTYT, LML, AV A INMEADED 2 —)LE, 722DV —
A7 7 AL THHHARBETT,

CDAT Y a YHPHEESNGE, sys.argy DRPIDERIZEY 2 — LT 7 A VDT AN D £F
(EVa2—LT7 7 AVERBRLTVSHE, BAIOERF "-n" ICHESINET), ¢ A T>a vk, &
LY bF 4 L2 UMD sys.path OFETHIEMSINE T,

-I option can be used to run the script in isolated mode where sys.path contains neither the current
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ZLOEHES A TS VEI 2 — LR Z ) T LTEITEINEROEDDa—F2aHH 3, Hlzid
timeit BY 2 — LIERD X S ICETAJHET T

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

python -m timeit -h # for details

5% module-name Z#5E L T Bi&f X\~ b cpython.run_module %#iXH L ¥,

2E

runpy.run_module ()
Python 22— N CHEE 2 5 M2 HEAE

PEP 338 - Va2 — %227V S+ LTEFTTS

N—Yar 31 TEH: main _ HTEI2a—NEETTI v Fr—IHB™EEINF L

N—=Ta Yy 3.4 TEH: ZETEEASy F—IdFR—-—bEINE L

fFHEAT) (sys.stdin) 225 aA< Y FZ2HARAAE T, BEANBX—IFAE o758, BEINC - 4
Tra Y PMEEESNET,

DA Ty a YHHEESI NG, sys.argy ORYIOERIZ "-" T, ALY T4 L2 UM sys.path
DI EMSNE T,

SIEEEL T BE&E A X b cpython.run_stdin ZEH L T,

<script>

script N Python 2 — REZEITLUE T, script &, Python 7 7 4 )V, __main__.py 7 7 A VDBH BT 4
L2 MV, __main__.py 77 ANDDH DB zip 77 ANDVTNHID, 77 A VT AT A LED (k721
FR) SR TRIFIUZZ D EH A

DX T a VPREINIGE. sys.argy ORFIOBERIFIARY R4 VY THREINIRZ VY T A
7D %9,

A7) T MEH Python 7 7 A VEERIEEL TWGE, D7 7 A LEELT 4 L2 b UMD sys.path
DFEFHIBMEN., FDT7 740 _ _main_ BV a2—L2 LTEITINTE T,

A7V T EEZMT AL 7 MU zip 77 ANVERRELTWESEE, X2V 7 M sys.path ITBEINS 4,
ZOHD __main__.py 7 7 AND __main__ EY 2 - LTHEITEINET,

-TI option can be used to run the script in isolated mode where sys.path contains neither the script’s

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

1.1.

AR ESTY 5


https://peps.python.org/pep-0338/
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5% filename Z#5E LT BE&H A X b cpython.run_file ZiEZH L £ 3,

2E

runpy.run_path()
Python 22— FTE#MH 2 2 E(filF%HE

AV R—=T 24 AKX T a VHREZONBH o756, —i HIEEINCHE S, sys.argv[0] HZEDFH (")
WD, BEDT 4 L7 b UMD sys.path DIEFHIGEMEINE T, £, FHFREETHE X THIT L BIRERSE
DRHENCEMNH» SN FE T (rlcompleter-config ZSH L TL 2 E W),

sE

tut-invoking

N—=Pay 34 TEHE: X7 BRORMENHEFNHENIMEEINET,

1.1.2 —fgx 7> a>

-7
-h
--help

Print a short description of all command line options and corresponding environment variables and

exit.

--help-env

Print a short description of Python-specific environment variables and exit.
Added in version 3.11.

--help-xoptions
Print a description of implementation-specific -X options and exit.

Added in version 3.11.

--help-all

Print complete usage information and exit.

Added in version 3.11.
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--version

Python D N—2 a Y&HS2RRLTRTLET, H10Hl:

[Python 3.8.0b2+

2O ET DL, RDESWCEIHDZLDOEL FOIFERERRL T

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

Added in version 3.6: -VV A 7> a3 >,

1.1.3 EnftoF 73>

Issue a warning when converting bytes or bytearray to str without specifying encoding or comparing

bytes or bytearray with str or bytes with int. Issue an error when the option is given twice (-bb).

N—Yar 3.5 TLHE: Affects also comparisons of bytes with int.

Hz o256, Python Y —RAEY 2 —1DA VK= FRIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BRFEZAEM BB L T FZ X W,

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

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

against their corresponding source files.

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

-d
Turn on parser debugging output (for expert only). See also the PYTHONDEBUG environment variable.
This option requires a debug build of Python, otherwise it’s ignored.
-E
Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.
See also the -P and -TI (isolated) options.
1.1, OARYES1> 7
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-i
Enter interactive mode after execution.
Using the -7 option will enter interactive mode in any of the following circumstances:
e When a script is passed as first argument
e When the -c option is used
e When the -m option is used
Interactive mode will start even when sys.stdin does not appear to be a terminal. The
PYTHONSTARTUP file is not read.
CDATY a3 7a—rSVERRP, A2V T eRESEL L ZICEZDRAR Yy 7 P L —RAZHND
DIAFFIT S, PYTHONINSPECT HZBHELTL X\,
-I
Python Z[RHtE— FTHEITLE T, -E. -P. BIXUY -s A 7> a VHBERINCIEEINE T,
In isolated mode sys.path contains neither the script’s directory nor the user’s site-packages directory.
All PYTHON* environment variables are ignored, too. Further restrictions may be imposed to prevent
the user from injecting malicious code.
Added in version 3.4.
-0
Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.
N—=ar 3.5 TEHE: PEP 488 IZftoT .pyc 7 7 A VHEEHL X3,
-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—Yar 35 TLHE: PEP 488 IZfitoT .pyc 77 A VHEEH L £7T,
-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.
8 FB1EIAIVRSIAVERE


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
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e python -c code and python (REPL) command lines: Don’t prepend an empty string, which

means the current working directory.
See also the PYTHONSAFEPATH environment variable, and -E and -I (isolated) options.

Added in version 3.11.

-q
AYRT 7T 4 7TE—FTH copyright £ NXN—TarDAvE—I%2FRRLERA,
Added in version 3.2.

-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
On previous versions of Python, this option turns on hash randomization, so that the __hash__ ()
values of str and bytes objects are "salted” with an unpredictable random value. Although they remain
constant within an individual Python process, they are not predictable between repeated invocations
of Python.
Hash randomization is intended to provide protection against a denial-of-service caused by carefully
chosen inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See
http://ocert.org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED W2 & 5 TNy ¥ 2> — FOREEMBEMEICT 2 Z e 3K E T,
Added in version 3.2.3.
N—=Tay 37 TEE: ZOF Ty a ypPEHIALI D EL.

-s
A—HOHA Ny T—IDFT14 LY kY % sys.path IZBML FH A
See also PYTHONNOUSERSITE.

BE
PEP 370 - 2—%Z ¢ ® site-packages 7 4 L 7 +V

-S
site Y 2 —/L® import &, ZDEY 2 —ADITR o TWiz site & D sys.path NDIFIEE EL)
WWLET, BT site ZBARMIC import LTH., ZHLDBEEIETINERA (EITLLEVEER
site.main() ZMEUFH L TLZE W),

1.1. OV RFT1> 9


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED $ZHL T 72\,

N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.

-v
EV 2 ADHEHLEIN 272X vy =Y 2L, ZADBEZ (77 A VLR EL ML VET 2—)L)
Poa—REINOPERRLET, ZHEX6NLGE (-vw) d TV 2LV EZ2BETHL X TF =y
ILTT77ANTE Ay =Y ZBNLE T, . BRTIROEY 2127 V=27 v ST 2EHRD
REL 9,

N— a ¥ 3.10 TEH: The site module reports the site-specific paths and . pth files being processed.
PYTHONVERBOSE $ B L T 7ZE W,
-W arg

BEHE, Python OBELEMIZT 7 + L P TIIEE X v —U% sys.stderr KR RLET,

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

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

-Wall # Same as -Walways

-Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn

The action names can be abbreviated as desired and the interpreter will resolve them to the appropriate

action name. For example, -Wi is the same as -Wignore.

SIBDTERBEIRD X 512D £

[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

10

F1EIIVRSAVERE
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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.

D W AT a ZEETHIENTERT, BEEN 1O EDA T arvevyF L Ed Kk
Wy FLEAT arD7 7 a vy PEMCKEDET, RER -V 37> a Vi3EHIAE T (BRIIOE
EVPFRELLE ZIZ, PERT T a VIIHT2EEX v I BRREINET),

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within a

Python program using the warnings module. For example, the warnings.filterwarnings () function

can be used to use a regular expression on the warning message.

## L < IX warning-filter ¥ describing-warning-filters 228 L T 72X\,

-x
Unix DADHHAD #1emd 25 72D, YV —ADRAIDITEZAF v T LET, Z4ud, DOS HHD Ny
7DAEHNE LTVET,

-X
FRAREIEEB DA 7> a v DI TREINTVET, FIED L 24 CPython I FOEZERL T
£

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

Added in version 3.3.

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

Added in version 3.4.

e -X tracemalloc to start tracing Python memory allocations using the tracemalloc mod-
ule. By default, only the most recent frame is stored in a traceback of a trace. Use
-X tracemalloc=NFRAME to start tracing with a traceback limit of NFRAME frames. See
tracemalloc.start () and PYTHONTRACEMALLOC for more information.

Added in version 3.4.

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

PYTHONINTMAXSTRDIGITS.
Added in version 3.11.
1.1. OV RFT1> 11
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-X importtime to show how long each import takes. It shows module name, cumulative time
(including nested imports) and self time (excluding nested imports). Note that its output may
be broken in multi-threaded application. Typical usage is python3 -X importtime -c 'import
asyncio'. See also PYTHONPROFILEIMPORTTIME.

Added in version 3.7.

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

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

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

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

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

Added in version 3.8.

-X warn_default_encoding issues a EncodingWarning when the locale-specific default encoding

is used for opening files. See also PYTHONWARNDEFAULTENCODING.
Added in version 3.10.

-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.
Added in version 3.11.

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

See also PYTHON FROZEN MODULES.
Added in version 3.11.

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

PYTHONPERFSUPPORT and perf_profiling.

12
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Added in version 3.12.

e -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 DWARF 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.

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

nothing is overridden.
Added in version 3.13.

e -X presite=package.module specifies a module that should be imported before the site mod-
ule 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.

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

Added in version 3.13.
EEDOMEZIE L. sys._xoptions FFHELOMHEFT I HHRET,
Added in version 3.2.
N— a3 v 3.9 TEH: Removed the -X showalloccount option.

N— a3 ¥ 3.10 TEH: Removed the -X oldparser option.

1.1.4 EFIHE

77 4L FTid, Python £ Y Z—7FU &R —1Z, PL—ANy ZOERZEDREDIRIT, HAOEGBTANS 54
P23 LRI TWES, ZORZ|WE, BRIREZHEZR T TS THIITE £9,

BRIEZSHY TERM % dumb ICEET 2 2 & T BT RN TE £ 5,

FORCE_COLOR BEEZHMNHEIN TV EHEE. TERM OfEIZr2b 563, afiFidashcn b 9, i,
R—IFNLTERVHS ANSI TR —F > —F Y RABFRRTES Cl Y RATFALATERNTT,

1.1. aAv>Y k34 13

i
\/


https://force-color.org/
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NO_COLOR BRFAMMRE SN TV SH5E, Python 3D ITRXToOMEZMMNICL $9, 43 FORCE_COLOR
rhuEEEhEd,

INHDINTORREZE. ot hoflEozoicfioy - RS E S, Python 4 ¥ X—7Y Z—
TOAEOH S EHIEST %121%, PYTHON COLORS BRBAEREZHHATEE T, ZDOEHIZ. FORCE_COLOR XD 3
BeEN 3 NO_COLOR X h b, XHIEREINET,

1.1.5 ESRNETHEVWA Ty

Jython D7=DITFHENTVET,

1.2 RIGEH

DN OREAET Python OBENCHEL 35, REALAT -EX IO a~xy P4 Y R4 v FORNUE
ENFET, HELEZLEFICATY RFI4 VAL v FPREERE - —N—F 4 R 3 2DIEEITT,

PYTHONHOME

5% Python 24 77V DEMEABE L ET, 7 7 4V M T 74 77 V& prefic/lib/pythonversion
¥ ezec_prefiz/lib/pythonversion »»HMRIMNET, I I T, prefiz & exec_prefiz A VR
F—KEDT 4 L7 FUT, WSHET T 40 TlE /usr/local TF,

PYTHONHOME 531 DD7 4 L7 FVICRESNTWVWEHE. ZOMHEHIZ prefiz & ezec_prefiz D)%
BEEZ T, TNOITHILZ DEZFEE LW EE. PYTHONHOVE % prefiz: ezec_prefiz D X 524G
ELET,

PYTHONPATH

EYa2—NT 7 ANDT T 4L FOMBARRZBMLE T, CORBERD 7 +—~< v MI¥ =)L 0D PATH
LRI T, os.pathsep (Unix 25 a1y, Windows ot Ianmy) TRYIoN 1 DB EDF 4 L2
FURZRTT, FELBEVWT 4 L7 M VIFEER LICERINE T,

WEDT 4 L7 M VICIA T, PYTHONPATH DX h VIZE 27 Python €Y a2 —b (Y= THa v
NRANENZBEATD) 280 2ip 77 ANVEBRTEZDTEET, RED 2 —Mid zip 77 4 LD
Hi20 5 import 35 Z XX TEEHA,

T 7 AV F DRSNS REA VA= NMREFETIT D, #HEIX prefiz/lib/pythonversion TIHE D £ 3,
(L@ PYTHONHOME 2B L T 7Z2E W, ) Z4Ud BIC PYTHONPATH \ZBME N E T,

LD AVE=TIARFT 3y THMUSINTWS X 51T, BINDMEKASZAT 4 L2 ™ VDS PYTHONPATH
DFFHEBMENE T, MK CRE Python 70275 4725 sys.path ZHE LTRIFF 22 e TE
%7,

14


https://no-color.org/
https://www.jython.org/
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PYTHONSAFEPATH

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

option for details.

Added in version 3.11.

PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.
Added in version 3.9.

PYTHONSTARTUP
CDERDHAABAREIR T 7 A NKDGE, MEE— FTRIADO T 0 Y 7 FBRRRSNDLHITZED
774D Python 2~ RPETEINET, 77 A VATERINTVWE LTI 27 b4 YKR—-F
SN A 7o =2 bedtiity a yTBHAIETICHEHRT 22D, 7 74 VIEXNEENZa< Y FEFE
CHHTZEMTEITEINEST, TOT7 7 A LOHT, F 7t sys.psl X sys.ps2, ZHLITT v 7
sys.__interactivehook__ »ZEHTEE T,

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

startup.

PYTHONOPTIMIZE
ZOEBITETHR W FHNEZRET 2D -0 A7 a v ERIBET 2D L EMTd, BMEPHRELLEA.
-0 RERERE LD RCICED £5,

PYTHONBREAKPOINT

If this is set, it names a callable using dotted-path notation. The module containing the callable will be
imported and then the callable will be run by the default implementation of sys.breakpointhook ()
which itself is called by built-in breakpoint (). If not set, or set to the empty string, it is equivalent
to the value "pdb.set_trace”. Setting this to the string ”0” causes the default implementation of

sys.breakpointhook() to do nothing but return immediately.
Added in version 3.7.

PYTHONDEBUG
COERZZETROLTFHIRRET 2D ~d 7Y a Y EIEET 2D HMTT, BEEHETE LA,
-d ZEBEFEE LD LR LITZD 3,

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

PYTHONINSPECT
CDERICRETIROLFINRFET Z2DIE -1 A 7> a Y EIEET 5D L FHTT,
ZDOEHIZ Python 2— ¥ 5 os.environ 2> TEHEL T, 0770 TROA VAR FE—F
PHEHIT 2 Z e B TEFE T,

1.2. RIEEH 15
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SIUEL T BEE A XY b cpython.run_stdin ZiEH L £ 35,
N—a ¥ 3.12.5 TEHE: (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

N— a3 3.13 TZH: Uses PyREPL if possible, in which case PYTHONSTARTUP is also executed.

Emits audit events.

PYTHONUNBUFFERED

OB TR W FHNERRETIDIE v A7 a v Z2ET 2D LEMTT,

PYTHONVERBOSE
CDEBICETHRWKFHNRRET D2DIE ~v A 7> a VEIEET 20 L H T, BEEREL LA,
—v ZEREFEE LD LRI D $3,

PYTHONCASEOK

ZOBRBERPHBREINT WV SHE, Python 13 import X TR E/MXFEZRANL EEA, T
Windows ¥ macOS TOAEEL £3,

PYTHONDONTWRITEBYTECODE
DERBIZETROFHNZFRE L 72HE. Python 13V —RAEY 2 =1 DA VK= MRIZ .pyc 7 74 L
%WWL&?Z@LU(ED?%-Bﬁ?yay%%%Té®Z%ﬁfTo
PYTHONPYCACHEPREFIX

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

pycache_prefix=PATH option.
Added in version 3.8.

PYTHONHASHSEED

DEBDHEZNTVIRWIEAES random IZRE SN HE. ELEBUEDS str. bytes 7Y =27 Dy
Tady— RifEbh s,

PYTHONHASHSEED D3REBUEICERE S NTHE. ZDMEE Ny ¥ 25 ¥ X 26D 5 B D hash() KD
ES— FicfEbhEd,

ZOHMEIHEREMEOD 2 Ny > 2 2A[EICT 22T, fIZFEA VXTIV XHEOHCLT A M®
Python 7Rt AD7 5 AKX Ty ¥ a2 HAETL2DICHVET,

B [0,4204967205] DHHERTHIFAULED T8 AL 0 BIEET 2Ly > a5 v X ALZEN LS
ES

Added in version 3.2.3.
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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

ZOERMA ¥R =T ) ZRFTANCHE IN TV A. encodingname: errorhandler &\ 5 A THE
AT /IEEH T LS -0 a— %2 FEXZLEJ, encodingname ¢ :errorhandler Diff
FEEH S BILET, str.encode() YA UEHERD T,

EHEL 5 — ) D% &, errorhandler DOEITIIMMA SN EF; N F 71EHIC 'backslashreplace’
T3,

N— 3 3.4 TEHE: encodingname OFFVMERICHED F L7z,

N—= a ¥ 3.6 TEHE: On Windows, the encoding specified by this variable is ignored for interactive
console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected through

the standard streams are not affected.

PYTHONNOUSERSITE

C DIRBEZEDRE SN TV SH5A,. Python 13 21— site-packages T L2 kU % sys.path IZ
BIMUEEA,

2E

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

PYTHONUSERBASE

Defines the user base directory, which is used to compute the path of the user site-packages

directory and installation paths for python -m pip install --user.

2E

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

PYTHONEXECUTABLE

Z DBRIBAERDPHRE SN E, sys.argv0] 12, C T V&4 A0 0BG LMEDR D D2 Z DBREAR
DEIFESINE T, macOS TOAEMEL £3,

PYTHONWARNINGS

1.2. RIREH 17
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This is equivalent to the - option. If set to a comma separated string, it is equivalent to specifying

- multiple times, with filters later in the list taking precedence over those earlier in the list.

The simplest settings apply a particular action unconditionally to all warnings emitted by a process

(even those that are otherwise ignored by default):

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

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

Convert to exceptions

PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per calling module
Warn once per Python process

Never warn

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

PYTHONFAULTHANDLER

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

traceback. This is equivalent to -X faulthandler option.
Added in version 3.3.

PYTHONTRACEMALLOC

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

tracemalloc option.
Added in version 3.4.

PYTHONPROFILEIMPORTTIME

If this environment variable is set to a non-empty string, Python will show how long each import

takes. This is equivalent to setting the -X importtime option.

Added in version 3.7.

PYTHONASYNCIODEBUG
ZDOBRBEMMPE TRV FINHKE I NHE, asyncio TV 2 —1D Ty 7E— K BEMELEH
i j—o

Added in version 3.4.
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PYTHONMALLOC

Set the Python memory allocators and/or install debug hooks.
Set the family of memory allocators used by Python:
o default: use the default memory allocators.

o malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_0OBJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

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

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

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

PYTHONMALLOCSTATS

TR WFINCREZINS &, Python #7747 27 b7V —FBERINIREE, v v b EY
VIRFIZ pymalloc X EY 707 —& OMGTERERRLET,

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

N—Y a ¥ 3.6 TAHE: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

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

‘surrogatepass’ are used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().

FIF AT E 22 BREH: Windows o

1.2.
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Added in version 3.6: X DEEL <1 PEP 529 2SR LT &\,

PYTHONLEGACYWINDOWSSTDIO

If set to a non-empty string, does not use the new console reader and writer. This means that Unicode

characters will be encoded according to the active console code page, rather than using utf-8.

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

to console buffers.
FIFHTBE 2 BREE: Windows o

Added in version 3.6.

PYTHONCOERCECLOCALE

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

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

runtime:
e C.UTF-8
e C.utf8
o UTF-8

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

locale.getdefaultlocale()).

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

can be overridden using PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning mes-
sages on stderr if either the locale coercion activates, or else if a locale that would have triggered

coercion is still active when the Python runtime is initialized.

20
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Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale,
PYTHONUTF8 will still activate by default in legacy ASCII-based locales. Both features must be disabled

in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
FIFATRE 72 BREE: Unixo

Added in version 3.7: X DEEL <X PEP 538 &% LT ZX W,

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable Python Development Mode, intro-
ducing additional runtime checks that are too expensive to be enabled by default. This is equivalent

to setting the -X dev option.

Added in version 3.7.

PYTHONUTF8

If set to 1, enable the Python UTF-8 Mode.
If set to 0, disable the Python UTF-8 Mode.

Setting any other non-empty string causes an error during interpreter initialisation.

Added in version 3.7.

PYTHONWARNDEFAULTENCODING

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

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

Added in version 3.10.

PYTHONNODEBUGRANGES

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

indicators when the interpreter displays tracebacks.

Added in version 3.11.

PYTHONPERFSUPPORT

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

can be detected by it.
If set to 0, disable Linux perf profiler support.

See also the -X perf command-line option and perf profiling.

1.2.
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Added in version 3.12.

PYTHON_PERF_JIT_SUPPORT

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

can be detected by it using DWARF information.

If set to 0, disable Linux perf profiler support.

See also the -X perf_jit command-line option and perf profiling.
Added in version 3.13.

PYTHON_CPU_COUNT

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

os.process_cpu_count ().
See also the -X cpu_count command-line option.
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 off for debug builds. Note that the
importlib_bootstrap and importlib_bootstrap_external frozen modules are always used, even if
this flag is set to off.

See also the -X frozen_modules command-line option.
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 D,

Added in version 3.13.

PYTHON_BASIC_REPL

If this variable is set to 1, the interpreter will not attempt to load the Python-based REPL that

requires curses and readline, and will instead use the traditional parser-based RFEPL.
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).
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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.

See also the -X gil command-line option, which takes precedence over this variable, and what-

snew313-free-threaded-cpython.
Needs Python configured with the --disable-g1 build option.

Added in version 3.13.

1.21 FNYTE—FEH

PYTHONDUMPREFS

RESNHE, Python 34 VX TV EZDY v v AT LRI TWE ATV 27 e BRIV + 2
B TLET,

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

PYTHONDUMPREFSFILE

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

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

Added in version 3.11.

PYTHON_PRESITE

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

module is not treated as __main__.

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

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

Added in version 3.13.

1.2.
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TWO

UNIX 75w k7 4—LT PYTHON Z{£5

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAY® Linux 74 A MY Ea2—2 3> Tid Python 37V 4 YA =13 TED, ZRLANTH Ry 7 —
DY LTHHABETS, L2L. TAZA NI a2a—2a Dy 5 —ITRERAHLUZWEEEEN 2 I WIGEDLH D
¥, BRIID Python %Y — A SHHEICa Y A VTEI N TEET,

Python 2’7V A4 Y A b= ENTELF, VRIS PV IZHEWES, T4 AN Ea—Ya Aoy r—o%
RO 2N TEET, UTOV Y7 2B T W

2E

https://www.debian.org/doc/manuals/maint-guide/first.en.html
Debian 2 —4 —[mA7

https://en.opensuse.org/Portal:Packaging
OpenSuse L —H¥ —[AlF

nttps://docs.fedoraproject.org/en-US /package-maintainers/Packaging_ Tutorial_GNU_Hello/
Fedora —¥ —[mji}

https://slackbook.org/html/package-management-making-packages.html
Slackware —¥ —[a]l}
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2.1.2 FreeBSD & OpenBSD

o FreeBSD 2 —#—2% Python v 7 =Y ZBMT 2 ITERD LS L TL ZE W

[pkg install python3

e OpenBSD Z—#—2% Python »Sv 7 — I BT 2ITIERD XS LTLIZX W

pkg_add -r python

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

Bl Z 1, 1386 L —H—2% Python 2.5.1 ZEIS T 2IERDEHICLET:

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

2.2 Python ®EJLR

CPython B3 Tay A A LEZWEEE, £¥F V- ZAFLET, BV IV -ZARDOY —RZ2Xv rm—
Fo H20VWEY —RVERI FUNLHLL Z7u—r ZERLTIEZE W, (v FOERICEML 2WHEEIEY
O— YRR B TL & D, )

P RFFIEEEDa~ Y FCTVWET

./configure
make

make install

Configure DF 73> RRED Unix 77 v b7 4 — 21281 21EE S Python V=2V ) —DL— MZH
% README.rst 2l { SeE STV E T,

i34

==
=

make install | python3 N4 F V% EEXFELEFV I I7ZPELTLEI LD LNLERA, 2D,
make install DX DT ezec_prefiz/bin/pythonversion D& A ¥ A b —/L§ % make altinstall
PRI TVET,

26 % 2 & Unix 75v k7 4—LT Python Zf§5
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2.3 Python ICBBRT B NAT 71

hnida—nA4 YA b=V OBHANIIG T TEILL ET; prefiz & ezec_prefiz A ¥ A b —WIRIUTHAT
LTWT, GNU Y7 bz 7L THRRENET; ZCOZDOIERULTHIHBENDHH 3,

FZIE, IFLAEYD Linux Y RXAF A TE,. MADF 7 4L M3 Jusr T,

TP/ T4 LI R Bk

ezec_prefiz/bin/python3 4 &7 ZOHEREX 5 5T
prefiz/lib/pythonversion, BT 2 — V2T 27 4 L7 P YD, #RZN 25,
ezec_prefiz/lib/pythonversion

prefiz/include/pythonversion, Python #55&%° Python OMLAAICKE L 72 % include 7 7 A

ezec_prefiz/include/pythonversion NZERT 27 4 L7 ) OHERES N 5357,

2.4 =Dt

Python 22V 7 b % Unix THICMHES 72D1iE, BIZIERO X SICLTARAZ Y T M EFEITARET 7 A MIZ L,

[$ chmod +x script

)7 shebang T2 X7V 7 FOFFICEEZ T, WV TVWOHERWVWHER

{#!/usr/bin/env python3

T, PATH 225 Python 4 Y X =7V X -2 L EF, LrL. W2H»D Unix i¥ env 2 ~< > FE R/
WODT, £ X =7V X—DRA% /usr/bin/pythond3 D LS5 N—Fa—RFLARTAREESRV,2S LA E
A

Y zla<y R% Python 2271V 75551213, subprocess Y 2 — LSBT X0,

2.5 Custom OpenSSL

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

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

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

2.3. Python [CEARTBNRET 7T 27
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2. Download, build, and install OpenSSL. Make sure you use install_sw and not install. The

install_sw target does not override openssl.cnf.

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

pushd openssl1-VERSION

./config \

P H H P

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

make -j1 depend

make -j8

make install_sw

popd

© hH fH &

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

options)

$ pushd python-3.x.x

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

$ make -3j8

$ make altinstall

R
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.

28 % 2 & Unix 75v k7 4—LT Python Zf§5



THREE

PYTHON %7 %

3.1 EILFEH

CPython @ ¥l RICHEREREL /My — a vt
o Cll a¥s’4 7, Cll A7 a VIHE 3AETT,
o Windows Tli&. Microsoft Visual Studio 2017 DD HET T,
e Support for IEEE 754 floating-point numbers and floating-point Not-a-Number (NaN).
e Support for threads.

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

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

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

required.

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

tions.
N—Ya ¥ 3.7 TEH: Thread support and OpenSSL 1.0.2 are now required.
N— a3 3.10 TZEH: OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

N—a ¥ 3.11 TEH: 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.
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N— a ¥ 3.13 TEH: Autoconf 2.71, aclocal 1.16.4 and SQLite 3.15.2 are now required.

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

3.2 EREh3T7 71

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

all generated files:

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

make regen-configure

The Makefile.pre.in file documents generated files, their inputs, and tools used to regenerate them. Search

for regen-* make targets.

3.2.1 BRIV Tk

The make regen-configure command regenerates the aclocal.méd 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 ver-

sions.

3.3 Configure # 7> 3>

List all configure script options using:

[. /configure --help

Python @Y — AEATDH D Misc/SpecialBuilds.txt LTI Z X0,

30 % 3 & Python Z18H 9 %
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3.3.1 — B AF T3>

--enable-loadable-sqlite-extensions

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

sqlite3 £ 2 — /LD sqlite3.Connection.enable_load_extension() XYV v FEZZWL T Z
W,

Added in version 3.6.

--disable-ipv6
IPv6 ¥R — F ZFINCL X9 (FR—- FSATOBHERT 7 4L FTHE), socket £ 2 —LEBIK
LTLEEW,

--enable-big-digits=[15|30]
Python int ONfOKRESZ by PR TERLFT: 15y FEAIF 30y FTT,

F7 )V T, FTOKRZXIE 30T,
PYLONG_BITS_IN DIGIT % 15 %71 30 ICEHEL E7,
sys.int_info.bits_per_digit ZZMRL T 77Z& W,

--with-suffix=SUFFIX
Python OFE(T7 7 4 VOEERZ SUFFIX ICRELE T,
77 #V b OFEREFIZ. Windows ¥ macOS T3 .exe ( python.exe E{T7 7 A /L), Emscripten node

Tl¥ .js . Emscripten browser Tl¥ .html . WASI Ti& .wasm . ZOMD T T v b7 4 — L TIEZEX
FHNZH D £3 ( python EfT7 7 4 L),

N—=Y a3y 311 TEHE: WASM 77 v b7 4+ —LD7 7 4L b OEFEFHE, .js . .html . .wasm DS
5D 1DTT,

--with-tzpath=<list of absolute paths separated by pathsep>
TI7ANEDEA LY — VKSR % zoneinfo.TZPATH IZF%E L ¥ 9, zoneinfo £ 2 —1 D

Compile-time configuration ZZMRL T 72X\,

7 7 % b b /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

zoneinfo
os.pathsep RAE XL =X 2B TLZE W,
Added in version 3.9.

—--without-decimal-contextvar
IN—Fra—=HNaAYTFAM (FT74NF) TEREL ALy FR=ALavyTFAP2HEALT
_decimal AR EY 2 — N2 A R LEF, decimal P 2 — LR B TLIZX W,
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decimal.HAVE_CONTEXTVAR B X Uf contextvars B 2 — L E2SIRL TL 72XV,
Added in version 3.9.

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

dbm EY 2 =D DB Ny 7LV F2F v V5 3IHFEA—N—F4 FLET,
ABE7fEE, Ny 7y FEEany () TRYI- XFHITT:

e ndbm;

. gdbm;

e bdb,

—--without-c-locale-coercion

UTF-8 X—=20u 7 —L~AD C ur— L Ol ZEMNLET (577 4L b TER).
PY _COERCE_C_LOCALE %7 BIIEFE LR WVWTL ZE W,
PYTHONCOERCECLOCALE 3 £ UF PEP 538 BB L T &\,

--without-freelists

Disable all freelists except the empty tuple singleton.
Added in version 3.11.

--with-platlibdir=DIRNAME

Python D54 75 VF 4L 27 bV (F7 44 M3 1ib ),

Fedora & SuUSE 364y 77 v M7+ —24T 1lib64 ZEHL $7,
sys.platlibdir ZBML TS0,

Added in version 3.9.

--with-wheel-pkg-dir=PATH

ensurepip EY 2 — AT 5 wheel v 75— DF4 L7 PUTT (F7 4L MIKRL),

Linux 74 APV a2 —=>a YOy r—=I Y7 RY =03, KEBRREZAAY FLT 5 2 e 2L
LTW23dD0H D ET, flziE. Fedora i& wheel v 77— % /usr/share/python-wheels/ 7 4 L
2 bVIZA YA =)L, ensurepip._bundled Sy 7 —IFAf YA P =L L EHA,

Added in version 3.10.

--with-pkg-config=[check|yes|no]
configure 23V K OKTZEEREMiH § % 7291 pkg-config ZHHT 20 50 EFHEL FT,
o check (77 #/V}): pkg-config ¥4 7> a > T,
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e yes: pkg-config |JMHETT,
e no: pkg-config MFEEL Td. configure IZFHL EEA,
Added in version 3.11.

--enable-pystats

Turn on internal Python performance statistics gathering.

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

environment variable to turn on statistics gathering at Python startup.
At Python exit, dump statistics if statistics gathering was on and not cleared.
Effects:
e Add -X pystats command line option.
o Add PYTHONSTATS environment variable.
e Define the Py_STATS macro.
e 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.

METEIRZ HrI12lX Tools/scripts/summarize_stats.py A L T 7ZE W,
Statistics:
e Opcode:
— Specialization: success, failure, hit, deferred, miss, deopt, failures;
— Execution count;
— Pair count.
o Call:
— Inlined Python calls;

— PyEval calls;
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— 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.

e Garbage collector:

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

Added in version 3.11.

--disable-gil

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

Defines the Py_GIL_DISABLED macro and adds "t" to sys.abiflags.
See whatsnew313-free-threaded-cpython for more detail.
Added in version 3.13.

PKG_CONFIG

Path to pkg-config utility.
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PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH

pkg-config options.

332 CaAYNAL5DAT>a>

cc

Cayv»x4sm0avwr R,
CFLAGS

Carv4s5D757,
CPP

C 7y Sutyyopa~vr R,

CPPFLAGS

CFV7atyHdnr 577, (-Iinclude_dir 72 Y)

333 V>AhpAT 3>

LDFLAGS

VY ADT 57, (-Llibrary_directory 72 &)

LIBS

VYAZESTFZA TV, (-Llibrary 1RE)
MACHDEP

RIUIFEDTA T T T 7 A ILDEHI,

3.3.4 Y—FN—T o KEFBROA T3>

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

3.3. Configure 7 7> 3>
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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 (BLAKE2), used by hashlib module, overriding pkg-config.
LIBEDIT_CFLAGS
LIBEDIT_LIBS

C compiler and linker flags for 1ibedit, used by readline module, overriding pkg-config.
LIBFFI_CFLAGS
LIBFFI_LIBS

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

LIBMPDEC_LIBS

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

AR

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

LIBLZMA_CFLAGS

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

LIBREADLINE_LIBS

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

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

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

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

C compiler and linker flags for 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 1ibz1lib, used by gzip module, overriding pkg-config.

3.3.5 WebAssembly * /> 3>

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

wasm32-emscripten DL K 7L —N—%2FELF T,
e browser (77 #/L1): RMRD stdlib. 77+ D MEMFS 27V n—FL %73,
e node: NODERAWEFS ¥ pthread Z%K—+FL 7T,

Added in version 3.11.

--enable-wasm-dynamic-linking

WASM DX A FIv 7V I7HR—- b2t IZLET,

RAFIv 7Y 22k dlopen DAHJEEICAZ D FF, 7 v Fa— FOHRHEEEEBINCHIBRL S 5 728,
EITT77ANDT 7 A AT AL XBREL LD EF,
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Added in version 3.11.

--enable-wasm-pthreads

WASM @ pthreads ¥ R— b 24 I LET,

Added in version 3.11.

336 1A b—IAT 3>

--prefix=PREFIX

T—FTF I F R IMMELENWT » L% PREFIX 124 YA =L L %5, Unix OHE. F7 41 M
/usr/local TJ,

ZDEIE, FATRAIC sys.prefix 2o THIS T2 Z e N TEET,

flx LT, ——prefix="$HOME/.local/" # i35 % &, Python 2ZDHK—LT7 4L 7 FJYITA VA b—
NTBEIEHTEET,

-—exec-prefix=EPREFIX

T—%T7 7 F v KIFZED T 7 4 V% EPREFIX IZA4 YA+ =L LET, 774 ME ——prefiz TI,
ZDfEIE. FEITIRAIZ sys.exec_prefix 2o THUG T2 Z LA TE XY,

--disable-test-modules

test 2$y 7 —I% _testcapi {HREY 22— (F7 4NV P TR, A VA=A ENET)DEI%RT
ARNEY2—NLEBELR, A VA= LEVWESICLET,

Added in version 3.10.

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

Python @4 ¥ A b = VRHZHEITE NS ensurepip 2~ FEHERLET:
o upgrade (77 # /L }): python -m ensurepip --altinstall --upgrade 2 <Y FZETLET,
e install: python -m ensurepip --altinstall 2~v> FEFTLFI,
e no: ensurepip FEIT LAWY,

Added in version 3.6.
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337 NT7x—R2VRAICEITBF T ay

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

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

--enable-optimizations

PROFILE_TASK %f#iffl LT Profile Guided Optimization (PGO) ZH®ILE T (F 7 4L b TIXER
‘/C\\j—)o

C 2> ,84 50 Clang Tl&. PGO D712 1lvm-profdata 7' v 27 AMBHET T, macOS Ti, GCC
HINELEY LET: GCC & macOS @ Clang DA V7 RIZTEFHA,

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

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

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

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

-Wno-profile-instr-unprofiled to CFLAGS.

Added in version 3.6.
N—Y =z 310 TZ¥E: GCC T -fno-semantic-interposition Z ¥ 3,

PROFILE_TASK

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

task.

77 4/ b: -m test --pgo --timeout=$(TESTTIMEQUT)
Added in version 3.8.

N—a v 3.13 TEH: Task failure is no longer ignored silently.

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

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

The C compiler Clang requires 1lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker

(1d.gold or 114).
Added in version 3.6.

Added in version 3.11: To use ThinLTO feature, use ——with-1to=thin on Clang.
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N—=Y 3 ¥ 312 TEHE: 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 4+ the CPU architecture, and not all combinations are supported.
BOLT versions before LLVM 16 are known to crash BOLT under some scenarios. Use of LLVM 16 or

newer for BOLT optimization is strongly encouraged.

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

respectively.
Added in version 3.12.

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).

—--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). Documen-

tation strings defined in Python are not affected
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Don’t define the WITH_DOC_STRINGS macro.
See the PyDoc_STRVAR() macro.

-—-enable-profiling

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

—-with-strict-overflow

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

3.3.8 Python Debug Build

A debug build is Python built with the --with-pydebug configure option.
Effects of a debug build:
e Display all warnings by default: the list of default warning filters is empty in the warnings module.
e Add d to sys.abiflags.
e Add sys.gettotalrefcount() function.
e Add -X showrefcount command line option.
e Add -d command line option and PYTHONDEBUG environment variable to debug the parser.

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

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

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

from wide types to narrow types.
See also the Python Development Mode and the --with-trace-refs configure option.

N— a v 3.8 TEH: 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).

—--with-trace-refs

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

o Define the Py_TRACE_REFS macro.

o Add sys.getobjects() function.

o Add PYTHONDUMPREFS environment variable.

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

alive at Python exit.

Statically allocated objects are not traced.

Added in version 3.8.

N— 3 ¥ 3.13 TZH: This build is now ABI compatible with release build and debug build.

--with-assertions

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

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

Added in version 3.6.

--with-valgrind

Enable Valgrind support (default is no).
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--with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
Added in version 3.6.

--with-address-sanitizer

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

--with-memory-sanitizer

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

--with-undefined-behavior-sanitizer

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

--with-thread-sanitizer

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

Added in version 3.13.

3.3.10 U>HADAT 3>y

—--enable-shared

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

--without-static-libpython

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

Added in version 3.10.
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3.3.11 Libraries options

--with-1libs="'1libl ...'

Link against additional libraries (default is no).

--with-system-expat

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

--with-system-libmpdec
Build the _decimal extension module using an installed mpdecimal library, see the decimal module

(default is yes).
Added in version 3.3.
N—3 3 v 3.13 TEH: 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.

2E

LIBMPDEC CFLAGS and LIBMPDEC_LIBS.

--with-readline=readline|editline

Designate a backend library for the readline module.
o 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).

44 % 3 Z Python 21T 3



Python Setup and Usage, 'J'J—X 3.14.0a0

--with-openssl=DIR

Root of the OpenSSL directory.
Added in version 3.7.

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

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

Added in version 3.10.

3.3.12 Security Options

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

Select hash algorithm for use in Python/pyhash.c:
o siphash13 (default);
e siphash24;
o fnv.
Added in version 3.4.
Added in version 3.11: siphash13 is added and it is the new default.

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

Built-in hash modules:
e md>b;
e shal;
e sha256;
e shab12;
o sha3 (with shake);
e blake2.

Added in version 3.9.
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--with-ssl-default-suites=[python|openssl|STRING]

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

See the ss1 module.

Added in version 3.7.

N— a ¥ 3.10 TEHE: 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
overhead. 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:
o -fstack-protector-strong: Enable run-time checks for stack-based buffer overflows.
e -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 over-
head. 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:

e -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 OxF> 3>

Mac/README.rst %2,

--enable-universalsdk

—--enable-universalsdk=SDKDIR

Z=N—FANA F YL REERLE T, SDKDIR ZE L FDOEFIZEY D macOS SDK 2 X 3
NEPEIEELET (F7ANVMTIHHEELELA) -

—-enable-framework

—-enable-framework=INSTALLDIR

PR D Unix 4 > A b =L Tld% L, Python.framework Z/E L 3, * 7> a3 >®D INSTALLDIR %
A VA= NEONRRZRELET (T 74V P CRIEELEEA)

—--with-universal-archs=ARCH

E T 2 2o nN—P N ANAL FYDOEEERRELE T, ZOF T avid, ——enable-universalsdk D35
EENGEOAEINTT,

FFTar:

e universal?2;
e 32-bit;

e 64-bit;

o 3-way;

e intel;

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

--with-framework-name=FRAMEWORK
macOS @ Python 7L — A7 —2 DHFIZIEE L £F, ——enable-framework DEE S NiHEDAHH
T3 (F7 4L+ Tl Python)

--with-app-store-compliance

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

Python #2435 £ 7'Z Y13, macOS ¥ iOS ® App Store 12 &k BEAAFIEE X NHEIC. HEBEY —
NDLZ—%2FEESELZ ZEHPHONTWEIXTFIEZZATVES, 2047 a Y EAEMILLEGE,

3.3. Configure 7 7> 3> 47



https://github.com/python/cpython/tree/main/Mac/README.rst

Python Setup and Usage, 'J'J—X 3.14.0a0

App Store 2> F 54 7Y RCEDHETBET 3 EAHSNTVWE Ay FOUR MEEHALES, H2X
BREADRYF T 7 ANBIHETZILDBTEET, ZOF ST avidT 740 b TREMCR>TVWETD,

Added in version 3.13.

3.3.14 i0S AT 3>

i0S/README.rst %%,

—--enable-framework=INSTALLDIR

Python.framework ZfEK L ¥ 3, macOS &Ii3EW, 4 Y A M=V R ZHET 5 INSTALLDIR 51803
AT,

—-with-framework-name=FRAMEWORK

TV =AU =7 DA ZIEELET (77 4L F: Python)

3.3.15 JOXANAINDAF T3>

IJRRAAVANAI, EFRFIZBALLVERIE 8BRS CPUT—F727F %77 v b7 +—24HIZ Python & &
NRFTZ1DIHHATEES, Z7rR2ar 402, EART Iy b7 5 —2HD Python £ Y& —7) & —
BRHETT, BV RT3 Python D= a vid, 78R3y 84 L& N7zHR R+ Python ON—=2 3 > 2 —F
THIRENDHD ET,

--build=BUILD

BUILD TEWL FF 57D DHRETT, MHEIX. config.guess I K DHEHIZNE T,

—--host=HOST

HOST (#—=%7'v N T o9 b7 4—240) TIES 2707502 8L FT 572007032 )L,

--with-build-python=path/to/python
70 RXav A4 I)ILHDEINL R python NAFUANDINZ

Added in version 3.11.

CONFIG_SITE=file
M E A —N—F 4 F 3257 7 A VEIETREAK.

config.site 7 7 4 VDA

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

ac_cv_file__dev_ptc=no
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HOSTRUNNER

Z7aRAVRANVHARZEAA N TF Y b7 =240 CPython 27357077 4,
Added in version 3.11.

123y 4 LD

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

3.4 Python EJLR AT L

341 ELNRFSRTLOEERT 7T

e configure.ac => configure;
o Makefile.pre.in => Makefile (configure IZ X D{EB I N ET);
o pyconfig.h (configure IZ Xk DERENET);

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

342 XEREIFRTVT

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

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

3.4.3 Main Makefile targets

make

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

make all will build. The three choices are:
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o profile-opt (configured with -—enable-optimizations)
e build_wasm (configured with --with-emscripten-target)
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 platform which contains a single line describing the details of the build platform, e.g., macosx-14.
3-arm64-3.12 or 1linux-x86_64-3.13.

make profile-opt

Build Python 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.*!

*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,

it will delete all fi becked into Git. includi itted worl
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make install

Build the all target and install Python.

make test

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

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

make buildbottest

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

--fast-ci option.

make regen-all

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

generated files.

3.4.4 C extensions

Some C extensions are built as built-in modules, like the sys module. They are built with the

Py_BUILD_CORE_BUILTIN macro defined. Built-in modules have no __file__ attribute:

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> 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
(KD<R=212%i<)
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(FIDR=I 5 DfEE)
<module '_asyncio' from '/usr/lib64/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'>
>>> _asyncio.__file_ _

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

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files, 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 differ-
ently 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_zzz () function is not exported, causing an ImportError on import.

3.5 Compiler and linker flags

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

3.5.1 Preprocessor flags

CONFIGURE_CPPFLAGS

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

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

directory include__dir.

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

BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS

Extra preprocessor flags added for building the interpreter object files.

Defanlt: $(BASECPPFLAGS) -I. -I$(sredir)/Include $(CONFIGURE. CPPFLAGS) $(CPPFLAGS)
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Added in version 3.2.

3.5.2 Compiler flags

cC
Carvxg4snavri,
Example: gcc -pthread.
CXX
C++ compiler command.
Example: g++ -pthread.
CFLAGS

Cav{i5Sn757,
CFLAGS_NODIST

CFLAGS_NODIST is used for building the interpreter and stdlib C extensions. Use it when a compiler
flag should not be part of CFLAGS once Python is installed (gh-65320).

In particular, CFLAGS should not contain:

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

o 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 in make install. Default:
-jo.

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, ~fPIC is used on Linux and on BSD.

CFLAGSFORSHARED

Extra C flags added for building the interpreter object files.
Default: $(CCSHARED) when --enable-shared is used, or an empty string otherwise.

PY_CFLAGS

Default: $(BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS).

PY_CFLAGS_NODIST

Default: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal.
Added in version 3.5.

PY_STDMODULE_CFLAGS

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

PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

Added in version 3.2.
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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).

CONFIGURE_LDFLAGS

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

Avoid assigning CFLAGS, LDFLAGS, etc. so users can use them on the command line to append to these

values without stomping the pre-set values.
Added in version 3.2.

LDFLAGS_NODIST

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

In particular, LDFLAGS should not contain:

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

CONFIGURE_LDFLAGS_NODIST

Value of LDFLAGS_NODIST variable passed to the ./configure script.
Added in version 3.8.

LDFLAGS

Linker flags, e.g. -L14b_d4%r if you have libraries in a nonstandard directory lib__ dir.
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Both CPPFLAGS and LDFLAGS need to contain the shell’s value to be able to build extension modules

using the directories specified in the environment variables.

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

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).

Added in version 3.8.

PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.

Added in version 3.8.

1D
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4.1 TERAIVA =5

411 1> X b—ILFIE

KXy ru—RTE% Python 3.14 DA YA b—=F3 42DV FET, A X FVED 32 By MR, 64 £ MY
Zhzh 2 03205053, WEBAVAM—=35 BRAOXY v — FH A XI/NEL, BERIYKR—2 b
A VR =7 FTRICRBICS L THEINCX Y > a— R LET, #7534V M YA =5 KIET 7 4L b A
VAP VIZRBER ARV IPREENTVT, £ VR =3y MERITA T a FARBBED /2DIZ/Z T
REYRDET, A VA M=URICEY Y a— REEHT 210D FIECOVWTIE A7 O0—-RRERA VA F—
L 2L TTREW,

AVAM—SFBETEE. 2 0DFBRE»S Ve DOEENET:

B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
Ch\Users\ ol AppDatatLocal\Programs'Pythen' 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)

WiﬂdOWS [J Add Python 3.8 to PATH el

"Install Now” %3#R L 7255

o BHEWRIX RETY (AL CIFVRALTATIVDIRT LEHRDBMBETH 572D, Windows @D
Python Z>F ¥ ZFTRXRTOLI—FEHIA YA b=V FT 25 FHETT),

e Python I®»%7=D1—-FF4 L7 PVIA VA M—LENET,

o Windows @ Python S >F % ZIDA YA =N 4 HF— RRIIDR—ISDTFEDF = v 7Ry 7 45
WS TA YA M= ENET,

e B#ES 4TS5 FAMAAL—b, FUF ¥, pip A YA b—LEINFT,
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o TDAVAP—NY4HF—FROIDNEHDOF =y 7Ky 7 2% F = v 7 FHUE, BREZAR PATH i1 » &
F=ATFT 4L MUBBMENET,

o Ya—1tAy MIALY P I—FRFITAIZED $5,

"Customize installation” Z#EiRT 2 &, 4 X b—=NVIGFT, ZOMA 7> a VA VA M= EDT 7> a D
BEHIRYDA VAP —NLDED ESEERET, TRV T VRARLTANY INAFVEL VA F—LTERH5
IHELEFERTIZNENHZTL &I,

FTARTDL—FD7=HDA VA b—=LD7=Hi2lE "Customize installation” ZFEATL 7ZE WV, ZDEHH:
o BEEBERPEZDPHEDIS LOLEE A,
o Python & Program Files 74 L' b VIZA4 Y A b —LENET,
o Windows @ Python 5 >F % & Windows 74 L' Z b VIZA YA h—LENET,
o FT7T aFBMEREEZA VR P —AHFIGEIRTEE T,
o BUES A TS5 VUENL PA-FIZFV AV I LTEET,
o ZOEINFTHR A VAT 4 L7 FVREYRAT AREZR PATH ICEMES N E T,

o Ya—1tAhY IPITRTOL—FTHHTES LS512KRD FT,

4.1.2 MAX_PATH O%IFRZRET 3
Windows IZEHNC AR ZADE XD 260 XFIZHIBEXNTWET, 2FDH, ZRI DBV SRR TETHERY
LTI —IZhdEWVWHZETT,

Windows O&RFARTIX, Z DFHIRIEH 32,000 XFF TR TE £35, EEED, L —7RKY > —D "Win32
DEWVWARAEEMZT S (Enable Win32 long paths)” ZH#CF 22, LY A bV F— HKEY_LOCAL_MACHINE\
SYSTEM\CurrentControlSet\Control\FileSystem ® LongPathsEnabled D% 1 IZHET 2LEHNDH D
£7,

AT KD, open() BHELS os EY 2 —Ib, MIDIFE AL D SZADEEED 260 XF & D RV SR ZZITF AN, K
FTIENTELLSTARDET,

CNHDATTav2ZH LS, Zh LORERIVBED D TE A,

N— 3 3.6 TLH: Python TRWASZDHE— FHAEEICARD £ L7z,
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413 1A +—=FD GUI LLTAI XA +—=ILT B

AYA =D GUI THATE23RNTOA 7> avid, avY R4 U oHdETEET, Zhckba—
P OXNFER L THEZL ORI A YA =BT &R, RZ VT MEENTZA VR b= 2ITH 2D
TEZFET, bro LT 74V OEEDDIZ, GUI ZMflIT sz RLicZhdba~vy R4 AT a
Ry FTBHIEDBTEET,

AVAP=F7 =& UFOAT>ay (/2 TAVA M=% TT5Z L CHERTEET) 2ET AN TE
£7:

%Al £HAR

/passive I—H— DR L THEWZRRT S

/quiet Ul 28R/ FTIKA VA b=« 7VAL YA M—LT 3
/simple AP —CLEHRETA AN TERNLIICT S
/uninstall (MEZ2ME L C) Python ZHIFRT %

Jlayout [74 L2 FV] FRTOAVR—F Y P EHACXY > 0 —-FT5
Jlog [7 7 A V44] 077y ANVOGHZIEES %

EDPDTRTDA T a Vi name=value DFETHEL 3, value 1Z K 0 THRE R XL, 1 THEEZ B RIL.
THBEDPRADIBETT, FHEMEERA 7 a v ORERY A MEILITOED T,
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%Hi A TI7#ILE

Instal- AT LT RIBA VA= EFEIT 0

1Al- 35,

1Users

Target- AYRAFP—NAET4L7 Y, InstallAllUsers IZEEWTEIRE N E T,

Dir

Default- I XRXRTOL—HFMIFA A r—LDF} YProgramFiles)\Python X.Y F & &

AllUser- DT 74NV FA YA M—=AST 412  YProgramFiles(x86)%\Python X.Y
sTarget- T+ VU,

Dir

Default- HA5—AHA YA =1L D7=dDFT 7+ YLocalAppDatal,\Programs\Python\PythonXY
Just- NP A VA=A ET 4 LI MY, % 7% &  YLocalAppData%\Programs\Python\
ForMeTar- PythonXY-32 ¥ 7z %LocalAppDatal\Programs\
getDir Python\PythonXY-64

Default- HAZXLLYAbP=TaLZbVEL (%)
Custom- T7 74/l bhT GUI IZEREINBME,

Target-

Dir

Associ- FUFDA VA N—ATEEAIC, 7 1
ateFiles 7 A L OBEMNITEIT S,

Com- IXRTD .py 774NN L FarvX 0
pileAll ANLT .pyc 21E5,
Prepend- 0

PATH IZ2A YA P—LF 4L Z FVY L
Scripts 7 4 L7 b U ZRSETHIZEML,
PATHEXT 2 .PY ZBiN¥ 3,

Path

Append- . 0
PATH 24 YA b= T 4L Z L VY&
Path

Scripts 7 4 L2 bV %381 L. PATHEXT
I .PY ZBIIT 5,
Short- AVAP=NTBEARTYR, FFa 1

cuts XYM IDLE AND¥a—tAvy b2
5%,

In- Python ¥+ =a271% A4 YA =55, 1

clude doc

In- TNy INAF V=AY AM—NT D, 0

clude de-

bug

In- FFREEHANY X— 7477V %42 1

clude dev F—53, ThEEKITZ 2, FHA
AHETEA X F =L IC /e AR RS b D

4.1. 5‘%@#&%}( k=35 61
In- python.exe LB H#HT 27 7y A %4 v 1

clude_exe R b—$5%, ZhrEKT2L. HH
RATREIL A4 >V A b — N2 BAJREED B
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BZIETFT 74N P T RAT AV A R Python 4 YA L — g V28T UTFa~ry P23
(a~yFFarFrED):

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

TAMZAAL = FRLD Python D %—Y FARAE—DA YR =A% —PFICHHIITOE 2 I, MUTav
VRO a—thy bPEEUERVWTT, ZHIEA YA =T DRHIDOR=—IZHM{L L TRRL, £z, HAX
VARXTERVWESICLETS:

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

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

(ZYF¥DA VA=V EBBET 2L 7 7 A NVOBEMNMITISEBINLIDT, ZHE TV F A VA= EE
DS ATLTA RRBRA VA=A ZLEHEDL—F LA VA= NVIZRo7GEDOBENDTT, )

ETUVR LA T avid, EIT7 7 ALV RIUHFTO unattend.xml EH[F T ONZT7 7 AV TEZBZ L
bTEET, ZOT77ANEA T a e ZDOEO VR MEEELET, fER7 MY a—br L THEZ 5N
BE. FRUIBETHIEEICER XN E T, TLAY P TR AP TEZBEEREICCFINOEETT, U
X, oA T arvElty VB 7 74 NVDOEFTT:

<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>
</0Options>

4.1.4 4o >O—RFERIZ =)L

Python DWW DODDEREIIRINICX 7 B —FL72A4 YA b= REEEFRTOWRWED, 200 DFERER A >
Ab=N LIS ERTZ A VR —3 v MERPDBEICRDET, 4 VX =3y MERADEIZR LRV ED
2, BTOaYR—3x Y EFTQRTEZRH XY > u—F LT, 2% BEBER (layout) ZIER L. ¥ A
BEPSRINE NI D BT, 2R b4 ¥ & —y MERELEARVELSICLET, ZOHEDOX Y o—F
A RIBEY FITRELREZD2H LNERAD, L EADEHA YA =L 1L &5 T 25E8I2E v—hL
WFryadNizabt—%2FHFoZ Ide THERATT,

av YR IR YT TOav Yy FEEITLT, DBERI7 7 A VETELRRILTE Yy —RFLE T,
python-3.9.0.exe fTIIEBRD A YA =7 DHAFNCEEHZ, AHDT7 7 AL D LOFEEIEZ SRV E
202, RO TF 4 L2 DU BERZES D2 SR 0E I L TLZE W,

{python—B.Q.O.exe /layout [optional target directory]

=}

M
62 % 4 = Windows T Python Zf£5
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4.1.5 1A +—LEEDOEE

Wo 7z A Python 254 A b —L & 725, Windows D AT LERED [0 275 K L HEEE) v — L h SEEHED
BIMPHIRATE LS, Python DY MY EBRIRLT (704 VAP =L EHE | BEIZELT. A YA b—7
ERXUTFURAE—RTHEZT,

4 YA b= GUI T "Modify” 23R, Fxv 7Ry 7 2DOFEREEZ 22 THEEDBMEIRSTEET -
Fzv IRy 7 RADFEREZZEZRITE, M4 A b=V EZNDHIBRENZZDIELERA, W 22D A TS
a iFIDE—RFTREETZI LR TEERA, A VA= ATFT4 L7 )RETT, ZRUOEEZZVDT
HUR, TRCHRLTrOHA YA ML T 20BN HH F5,

"Repair” Tld, BHWEDFKETAHARA YA F—ILEINBZXRETRTDT7 7 A VERFEL., HIFREIN TV h EH X
NTWDT27 74 VEBIELET,

"Uninstall” & Python ZZ2IWCHIRL 3, T77urJ L ikEE) NOBHOT Y MY Z2ED Windows @
Python Z>F v OB D £3,

4.1.6 7U—XLvw FNNAF 1) (Free-threaded Binaries) O > X b—JL

Added in version 3.13: (FE&HY)

AR

Dty a Yy THHINTVWE ITXRTOEBIEEBRNEARINTED, ROV ) —XTEHEIN S 0L
Wb b 5,

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

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

Advanced Options

(O Install Python 3.13 for all users
B8 Associate files with Python (requires the ‘py’ launcher)

B Create shortcuts for installed applications
(] Add Python to environment variables

(] Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

0 Download free-threaded binaries

Customize il loCa Lo
C:\Users Wl AppData\Local\Programs\Python\Python: Browse
pgthOﬂ You will require write permissions for the selected location.

for

Back Install Cancel

windows ,

Selecting this option will download and install additional binaries to the same location as the main Python
install. The main executable is called python3.13t.exe, and other binaries either receive a t suffix or a full

ABI suffix. Python source files and bundled third-party dependencies are shared with the main install.

The free-threaded version is registered as a regular Python install with the tag 3.13t (with a =32 or —arm64
suffix as normal for those platforms). This allows tools to discover it, and for the Windows @ Python 5>
F ¥ to support py.exe -3.13t. Note that the launcher will interpret py.exe -3 (or a python3 shebang)
as "the latest 3.x install”, which will prefer the free-threaded binaries over the regular ones, while py.exe
-3.13 will not. If you use the short style of option, you may prefer to not install the free-threaded binaries

at this time.

To specify the install option at the command line, use Include_freethreaded=1. See ¥V >V O— KARER
1 > A2 k—JL for instructions on pre-emptively downloading the additional binaries for offline install. The

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

Free-threaded binaries are also available on nuget.org.
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4.2 Microsoft A 7Ny —2

Added in version 3.7.2.

Microsoft A b 7% 7 =&, Bl Z AP EICHFERTHES e 2BERL-HHICA VR =L TE3
Python £ ¥ & 7V 2T3,

TONRyr—=I% 4 YA =T 512E &HO Windows 10 D7 v 77— MZRoTW5 Z & 2 HER L.
Microsoft A » 77 7V T "Python 3.14” ¥ B L %3, EAT 7V » Python Software Foundation 5323 B
L7zbDTHB I Z2MERBLT. A YA =L LET,

g

f==4
=

Python %12 Microsoft 2 v 7 TR CHIHATE 3, dLBEEIS L5 KEREINZRS, ELWV Y
T—YERBEATOVIERA,

A VAR =V LRIE AX =P A=2—05 Python Z A CEEITE2TL x5, H5Wd, python & XA
FLTavwry ey 7 % PowerShell Dty > a YoM Z2TL X5, EHIT, pip ® idle & X4 7L T
pip 5 WX IDLE 2FHTE %3, IDLE 3RX— X =2 =205 RAMIONET,

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python.exe (where 3.x is the specific version you want to launch, such as 3.14).
Open "Manage App Execution Aliases” through Start to select which version of Python is associated with
each command. It is recommended to make sure that pip and idle are consistent with whichever version

of python is selected.
RABFRIEI python -m venv TR L. AL L TEEIER £9,

BECHIDN— 2 > @ Python %4 > A b —)L LT PATH ZBUZEBNM L TH 3 HE1E. Microsoft 2 b 7D H DT
172\ python.exe ¥ LTXET, HL A YA =)L L7 Python IZ7 7€ 23 %I21X. python3.exe 3
Wi python3.x.exe ¥ L TR £3,

py.exe 7V F ¥ —iZZ D Python DA ¥ A b —LZRBOIFE T, KDALY Ab—F—I12&kB 4 VA —1%
BRELES,

Python ZFRET 21213, T&E) ZHE (770 bEE) 2@ 55, TR &X—1+) 1&H 3 Python 2527V v 7L
T7YA VA=A LET, 74 YA M= TiE, ZOD Python THEEA YA M= LEE2TDRy &r—Ih
FREINETH, RERREICIDREZIhERA,
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4.2.1 BEMDfEGE

Redirection of local data, registry, and temporary paths

Microsoft A b7 7 7V ORI X D, Python X2V 7 MZi& TEMP LY X bV D X 5 BILFOHMADTE
REEABMERIIENTL 25, ZORbDD, HAFAOL 2ANEZAALZ T, A7) SN THEDLHITEEL
RIFRUIE SR VIBEIE. BERDA YA P —FTA YA =L F2RHERHD T,

At runtime, Python will use a private copy of well-known Windows folders and the registry. For
example, if the environment variable %APPDATAY, is c:\Users\<user>\AppData\, then when writ-
ing to C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_qbz5n2kfra8p0\LocalCache\Local\.

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

System32 plus the contents of C:\Program Files\WindowsApps\package_name\VFS\SystemX86.

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

>>> import os

>>> test_file = 'C:\\Users\\example\\AppData\\Local\\test.txt'

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_qbz5n2kfra8p0\\
—LocalCache\\Local\\test.txt"'

When writing to the Windows Registry, the following behaviors exist:

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

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

keys.

o Writing to HKLM\\Software is allowed as long as a corresponding key/value does not exist in the

package and the user has the correct access permissions.

For more detail on the technical basis for these limitations, please consult Mi-
crosoft’s  documentation on packaged full-trust apps, currently  available at  docs.mi-

crosoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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RY

4.3 nuget.org Ny —

Added in version 3.5.2.

nuget.org 2 7 —IFH A4 X &M/ L7z Python BRIE T, A7 L 2K TfiZ % Python MWL > 7
T =2 arvPENRIYRTLATHES 2 ZERLTWVET, nuget & "NET D7Dy r—I<vxr—I %"
T, EARKRHZHES YA E2EAT NNy =T L THIEFICEFLEMEL F T,

nuget DFEHAFIEIZOWTORFTDERE1F 2 121E nuget.org 1IZfT-> TL ZE WV, Z ZH 5 5E1& Python BAFE
W28 5> TR RENTT,

nuget.exe A< Y F I 4 Y —id BlZiE curl % PowerShell %#ffi- T https://aka.ms/nugetclidl 75
EfX T 0 —FTELTLEI, TOY—NZRD KM~ T, 64 bit &2 W& 32 bit D~ ¥ AT DRH
N—=a »® Python 54 YA b =)L TEX %7

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FMEDN—Y a Y 2FEIRT 51C1E, -Version 3.x.y ZEMLTLEE W, HAT4 L2 MVIE . pOEHEXHA
BB, N Fr—JFHTT 4L MICA VA=V EINET, T7F4NLPFTREYTT 4 L7 F)IEASy
r—IY v RICARNCAE D, -ExcludeVersion 4 7Y a Y IR WVWE ZOLRNEIA Y A b= L ENFA—T a v
EEAET, 7T 4 L2 PYOFIZIEA YA P — L Nz Python 28ATW3 tools T4 L2 M UMHD
£

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

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

—RANIZIE. nuget Xy =R T v I L= RTEF, KL=V a VEBERICA YA b—rEh, 7
NRRATHBRENE T, 2532Rb0ic, FHTEE v r—I%HIFRL, BEA VAL T2Z2dTEE
T ZLDCL VAT AlE, EARBTTZ 7 AVERFEL TE»RWES. ZOEELZHINICITVE S,

tools 7 4 L7 bV EEIUIEFNIC build\native T4 L Z P UDBBDET, TOT4 L7 MV, A VA =L
XNz Python 2232 C++ Yud =7 b TfEX % MSBuild v %7 1+ 7 7 4 )L python.props Z & A F
T TIRRERAND L HEIICAY X2V, BV FRIZIA 7V %LV R—FLET,

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version,
www.nuget.org/packages/pythonx86 for the 32-bit version, and www.nuget.org/packages/pythonarm64 for
the ARM64 version
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4.3.1 7V—ZXLvw RNy r— (Free-threaded packages)

Added in version 3.13: (FZB&HY)

AR

Dty a Yy THHINTVWE TXRTOHEBIZERNEARINTED, ROV ) —XTEHEX NS A]HE
HEDHD ET,

7V —=AL v FXNAFV (free-threaded binaries) Z & ¢y 77— 2 1E, 64-bit iR T python-freethreaded |
32-bit R Tl& pythonx86-freethreaded . ARM64 iR Tl pythonarm64-freethreaded @i E¥NET, ZThHD
Ry =132 HIT python3.13t.exe ¥ python.exe TV F Y —RA Y b 2FA, ¥E53 7Y —AL vy KT
FITENET,

4.4 BHIAHBRIGERNY T—2

Added in version 3.5.

Bl ABH DR (embedded distribution) (&, f&/NRD Python BEEZ & AK ZIP 77 4 L TT, THE, T
YRR LEENICT 7R RENEDTRELMIRT TV r—aro—fe LTEET 2L 2BXKLE
DT,

BN Z v, HOAAFDEARIX, BEEAK,. SRXTLLVIRAPIDRE, 41 VA= EINTVWERy r—
EWVo /el —HFDYRAT LH S (1ZF) BRICHZLTWET, ZIP NIQIEHET 4 77 V0T ) a4 1z &k
h ot XNz .pyc ¥ LTEZEAN. /2. python3.dll, python37.d1l, python.exe, pythonw.exe D FN
TOA>TVWET, (IDLE O X523 RXRTOKEY =2 &) Tel/tk, pip. Python F¥aX ¥ MIGFATWE
Ao

AR

HIAAHRARICIE Microsoft C Runtime X & FNEHA, TNERBET 207 TV r—>a>vnf v
AR —5DEBETT, 207 ¥ XA MZBICLFENIC LI —HF DI AT LA YA N —LEELS LNLEEA
L. Windows Update IC & D HEITHEHHT XN TVEI0S LAELA, TOILETRATLT4LZ PV
ucrtbase.dll 23% % DL D £3,

B—RR—=F 4 DR —JRBF 7 V5 —2arDA VA =512k > T, HDAAFEMEF UG &
F—LENBZRETT, BHD Python £ YA L — 3 YD &5 IRFEMEEBIC pip 25 Z ik, Z Ol
TRV R—PSINFELTA, TIH, brob LAEREZIAZIE. BEEHROOIZ pip @D THHAT 2 Z X
TES3H0b LNETA, BN, 2 —PFCHEHZRMET 2RNCHEEDH L= 3 v & O B2 REET
ZD2E5. Y=—FX—=T 4 =D —=VRFT7 TV r—2aryo—#He LTHbLNLLZRETT ("vendoring”)o
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COEMGD 2 0DBEHTELZ2 -5 — %, LURTHAL £9,

4.4.1 Python 7 )/ r—> 3>

Python Titib& Nz, ST LD LI ZDHEEZERSIEIMNEDRWT TV r—a »TF, HDIALMAR
MEZDIr—RAT, A YA b=y 5 —IPHNZ Python DFF5AR— I N—Ta VEEDIDIMHZSZTL &
So ZOHEENED LS IKHEBNTHZ2NEPIMKFELT (B2, ¥OXHCTmT7zy > aFlicihi
BZRED), 2 DOFEREDH D 3,

FUF X e RBFNBEIT 7 7 AN S 22 3B rob Lica—T 4 Y7 RREL LETH, 2—HFIZkoT
ERDBENRI-FREREE R D FET, hRAX A XEINZT UF v T 1d LARIFHIR Python THEITEXHh
370275 AOHELBHED D FVA; T4 AVIEHREZIA AL, BHLARAN—D a VIERERTEL. 774
NOBEMIIRZINCHIG LIRS XHIWCTEET, BLAYDTI—RATREIRARLT VF ¥k, N"—FKa—F
ENhiza<y R4 Y XFHITHEMIC Py_Main 2E0HTOTHTIET T,

X DR 7 v —F1d, python.exe F7z1d pythonw.exe ZMNERIATY FI 4 V58 v ICEETEIHT
Ny F T 74Ny a—thy b et 222 T3, COHE. 207 7Y r—v a YIIEROARTTIZ RS
Python TH2 X 5ICAZX 2D T, ENWKEELTWS Python 7Rt 27 7 £ LOEEMT & XAIT 2 DI
IR0 LINLEE A,

BED7 TR —FTE Ny 5 =%, NALTHHRETH 2 Z 2 BRAET 272H12, Python FIT7 7 A AL [F
CT4LV2Z PIIRA VAN =NVENDZIRETT, FiAlk o v F vy DGEEET 7V r— a VEREIRNICHREAR %
IBETAIEERDHZDT, Ny Fr—JRNELDGAMCHBETEE T,

4.4.2 Python DIEHIAH

24T 47 A= RTEIPN ARV INERBOIOIRDOEMELTHX5K87 7YV r—2a>» T3, Python
HDAAHAOEMIZOBMNMER E T, — IS, 77V 5 —2aORERRA T4 7a—-FAZHD, —B
7% python.exe ZWECN § 2>, EHEMIC python3.dll ZfVEd, ¥556Dr—RATH, o— FAJEER Python
A7) 2Rt T 20123 HOAAHORMEEML T SV r—2a DA VAL —=2ayO% 774
L2 MYICEL ZETTATT,

TV r—=2ayPES R r =%, 4 V27V XYPEENCRER AR ZI8E T 2R 03H 2 DT, EEDEF
WKAVAM=AVTEET, /oo EDAAFARMAEZMHS D LEHED Python f YA L —2aYZf502TOD
HWARZENEZD D TR A
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4.5 RIDONZ RIL

D CPython ORARYIOMIC, BIMOEEEFF > TV A BIES Ny r =V DD D T, UFEIARDOH 3
N=Tar e ZDXF—Liz5MKRETT

ActivePython <
NFFF9 + 7+ —2HEBDA VA —F—, FFaxX> b, PyWin32

Anaconda A
KD H B (numpy, scipy % pandas DL I R) BIFERET 2 -1k, v Fr—I~<v3r—Y ¥ conda,

”

Enthought Deployment Manager
XD Python BEE L ¢y 77— < — ¥ —" ("The Next Generation Python Environment and
Package Manager”),

LIATE Enthought 2% Canopy %428t L TWE L7228, 24U 2016 FITHR— 2T L E Lz,

WinPython v
LN RBEADORIEZR Ry r—D, R r—IJDENLROEDDY — L% &, Windows EHEDF 4+ X bV

Pa—2al,

INH Ry =& Python MO 74 75V DERHIAN—2 a VB EENL LEBRDEEA L, 27 Python
F—LEINOZRTFOLERALYR—PHLERADTIHFELZE W,

4.6 Python Z#m T3

avwy ke >y 7 XDEFIC Python ZETF 27D, Windows D7 7 4L b DIRBEEKE WL OPE X T

WEESIDLBLNERA, 4 YA N—F1% PATH ¥ PATHEXT ? ﬁ%%&é%éﬁf}a/%ﬁibfumii
2, THUIHMO S R T LV A4 FRA VA ML= a YOBERETIEDICREDTT, dLdDRLDIEFN

ICEEN— 2 > @ Python 25 D THIUX. Windows D Python T > F v DFHEMET L TL 72X W,

4.6.1 #iR: RIREHDRE

Windows T, TR AN Z—F LRV E SR TF ALV DHHFTHRETE, HrWiavry R ey
T 5 *EHEI’J&JE) RETEZET,

—RENICIREBEZE R R RET 2123, a~xr F7ary P2 E set a~vy REFVWET:

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

70 % 4 = Windows T Python Zf£5


https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
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INHDEHE X, DIBRICETINZFALaYy Y —IVATEITINZEEDa~Y FIZEHAZN, £/, Z0oar
V=AM bHRT 2 IRTOT SV r— a V5| &b h g3,

NR—t Y B TEBLEHAE D DREBIFOLBOETEMEIN 2 DT, #H LWEERRIICOREZICHBEMNT 3
ZEMNTEET, python.exe DSA-TWBT 4 L2 bV % PATH IZEMT % Z X, Python DY)z - a
CHEENT B XD ICRAET 2 7DD — KN STIETT,

F7 4 OBEEER EAICEE T 2100, [RX— 1) 220 v 7 LTREER Y 7 2T BEZRR k)
ERBT 25, (AVE2—ADTORT 4 RS D) SRTF LAOHMRE #H0C BETRORE K42 % 7
Vo 7 LTLEE, ZRTUE ERZXA4 707 T, 2—VRELZHE DR T L2REZHEBMLZDIEBIEL
EOCEET, VAT AEREEET 3103 BREOTY YADHIRORNT 22 (DF D EHEHR) H0HE
<,

AR
Windows &> 27 LAZHD BB 2—FEHEFBELE T, ZOIRBFENIT X D PATH DIEIERHICHARF & 1
BazRickazerndbh 9,

PYTHONPATH ZE¥1% Python DI RTON—T a Y THEDLRLIZDT, A VA=A ERTWVWETXRTD
Python N—Y a YICHEWDH 2 2 — REIRARRAD—ERXEFNTOVWEDTRWVRD, ZIUIEAN R
ERTRETED Y ERA

2E

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

https://learn.microsoft.com /ja-jp/windows-server/administration /windows-commands/set_1 —
RHNCBRIRZEBZZE T 270D set <Y FIZDOWT

T

https://learn.microsoft.com /ja-jp/windows-server/administration /windows-commands /setx
ANCERIR AR AR T 5700 setx 27 Y FIZOWVT,

4.6.2 Python 177 71 ILZzRDI1%

N—Ya v 35 TEH.

HEIPNCIER I N5 Python 4 Y X —7V XRDAX— b XA =2 —JHEHZ# 57213 THL{., Python 2a~> F7m
T LEEHLEZVWEESI 2D LNERA, A VAN =TI ZEDDDRERITIA T avBbh ET,

A4 YA N =T DERADR—TIZ "Add Python to PATH” ¥ W5 SV DF T arBdbh, ThziERT5 e
A YA M=F134 YA b= RS PATH ISEM L £ 9, Scripts\ 7 A VX OHbEMENET, T
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zEbavwry ¥ rary 7 256 python ¥ XA FLTA Y& TV XERE LD, pip ¥ XA T LTy or—
VAVAP=FZEHLEDTEET, ax Y FI4 VoD RFLDT, A7V T beaxry Fo4 UglBiY %
TEEFHTZILHTEXT, AVYRFIFMY ONEEZZRL TRV,

AVAN=ARZZDOF T a Y EAEMILTWEL2722 LT, 4 YA M=% HEEITLT Modify) %
BAT, TREEMCLEEET, HEWEZ58 T b, PATH BRI FECBETE T, #E. BREHD
BE BT XV, BIRER PATH 121 Python 4/ YA+ =74 L7 M) REGRERD D £3, 1Zh
DXy PV eREEIany TR > TRNTLEI VL, ZHOEFIIULTDO LS CRDET (UTFEHD 2 DD
I VIEBCFEL TV A D EIRELTVETD):

[C:\WINDOWS\systemBQ;C:\WINDDWS;C:\Program Files\Python 3.9 ]

4.7 UTF-8 €E—F

Added in version 3.7.

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

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including WSL

(Windows Subsystem for Linux).

You can use the Python UTF-8 Mode to change the default text encoding to UTF-8. You can enable the
Python UTF-8 Mode via the -X utf8 command line option, or the PYTHONUTF8=1 environment variable. See
PYTHONUTFS for enabling UTF-8 mode, and /& RIEZHDEE for how to modify environment variables.

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

the "mbcs” codec.

Note that adding PYTHONUTF8=1 to the default environment variables will affect all Python 3.7+ applications
on your system. If you have any Python 3.7+ applications which rely on the legacy system encoding, it is

recommended to set the environment variable temporarily or use the -X utf8 command line option.

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

o Console I/0 including standard I/O (see PEP 528 for details).

o The filesystem encoding (see PEP 529 for details).
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4.8 Windows @ Python 5> F ¥

Added in version 3.3.

Windows @ Python 7 > F v &, 742 Python ODX—Y a VOMNEBEORE L RIT2MI22—57 4V 74T
T AZVTE (3 a~vy R4 Y) TRED Python DN—Y a YOFEEGZ 6N 5 2, MEEREL.
ZON—Va v EETLET,

BRIBZ PATH IS X B HIELE ST, TD T UF vid Python O—F#llimN—Ya vz, ELOGBRLES, 2
DIVFXEFIRATAEAVAFRBDINDBZ—HFITLDA VAL —2arDAFEBEL. £/ HiLiA R
F—AENIELD B EEON—Y a v EELLET,

ZrF X DAV I FADHERE PEP 397 12HD 17,

4.8.1 &#IC

ARV RSA VD SEET S

N—Yar 3.6 TEHE.

Python 3.3 ¥ ZALIED S 2T LT 4 Rl YA =L T, ¥ F ¥ —2 PATH ISBMENE T, FVF v—
F. AFARER D HW 5 Python D= a VITHEEMEDNDH 2780, EFICEDN—T 3 ¥ D Python 234 ¥ R

F—=NAENTVEZDONEEETEDDEHA, 7VF v —DPHEX202HERT 2L TFOa~vy FeEa~vr R
Ty NTETLTL XV

[PY

A VAP =NENTVEIEHN—Y 3 D Python BWEHT 2133 T, BEEBIICKTIZ2IdTEET
L. #@8ioaxy N4 v5l8zfaE L TERE Python ICET I TEE T,

B D N—2 2 @ Python (728 Z1E 3.7 & 3.14) 284 Y A b= LI TS5, Python 3.14 H2EE)§ 2
ZriZ b %3, Python 3.7 ZEE L2V S, XDa~vy FEETLTATLEZN

[py =801

A YA M=LLTH3 Python 2 DEHAN— a YEEEILIZWEEIE. KOy FEETLTATIEEW:

{py -2

MR &5%27 -2 L5 THARE. Z0F ¥ 34 YA P—ASHTVEEA:

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

operable program or batch file.

Zhax v K
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[py --list

ZhE, BEA VYR = 1IN TW5S Python DN—=Y a Y EFRLE T,

The -x.y argument is the short form of the -V:Company/Tag argument, which allows selecting a specific
Python runtime, including those that may have come from somewhere other than python.org. Any runtime
registered by following PEP 514 will be discoverable. The --1ist command lists all available runtimes

using the -V: format.

When using the -V: argument, specifying the Company will limit selection to runtimes from that provider,

while specifying only the Tag will select from all providers. Note that omitting the slash implies a tag:

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

# Select any 'PythonCore' released runtime

py -V:PythonCore/

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

The short form of the argument (-3) only ever selects from core Python releases, and not other distributions.

However, the longer form (-V:3) will select from any.

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

(-v:3.01 does not match 3.1).

{RABIREE (Virtual environments)
Added in version 3.5.

(BHES 4 7V D venv £ 2 —UAERY — )L virtualenv TfE - 72) IREEBREEDS 7 27 7 4+ 772 JREET Python
DIRIBA—Y a Y 2IEER TV F v 2 BB T 2L, 70 F 23— RA VR TY X TEBLZD
RIEFRFEDODDEETLE T, B —NLRIEDI DA YR T ) ZEETT 51203, REEREOEEZ(FIET 2 5,
F7XBHRINC B — oL Python N—Y a Y RIEEL TL E W,

74 % 4 = Windows T Python Zf£5


https://peps.python.org/pep-0514/

Python Setup and Usage, 'J'J—X 3.14.0a0

AOVT D 5ERT S

T A FH®D Python 227V 7 b2ERLZEL & 5, hello.py LW AR TURONED 7 7 A LELERK L T <
7ZEWn

#! python
import sys

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

hello.py FET ST 4 L7 FUT, Fala~vy FZETLTILE W

{py hello.py

A VAP =L ERTWBEFRD Python 2.x DAN—Y a YEBENPFRINZEZTTY, TR 1ITHEUTD LS
WEBLTATL XV

[#! python3

av Y REHETT L, SEIERFO Python 3.x OERARTINZIETTTT, TNETOAYYFIL VD
Bl R, IO VA=Y a VEMiTEIEET S5 2 B TEE T, Python 3.7 84 YA =L N TWVW3H
A, mHDIT% #! python3.7 KAEET 2L, 3.7 D=V a VIERPR RSN Z1ETTY,

ARV ERSOFTHL EIZRZ D, BAIMBDOHkw "python” 134 ¥ X b —LEHTWS Python2.x Dk
WN—Ya v AT ICERLTLZI N, ZIHRFEEME L, python 23— fYIC Python 2 153
Unix ¥ DD /2T,

771V OBEERTHSEET S

A YA —=RIZ, T ¥ F % id Python 7 7 AV (§720%5 .py, .pyw, .pyc 7 7 A4 V) IZBEEAIT 67133 T
T ZDRD, INHDT7 74 V% Windows DLZ AT 0 =5 —=TXINI Vv 7 LRI VF v 2iibi,
ETBRZ=DEFCEEEZ > TRZ Y T I BEDLNENEN—T a Y 2IEETEL L5 D ET,

CDZ I BEELRALX, B—0DF F v DILEFTONRIC L > TEEOD Python N— 3 ¥ EFEFHCH K—
FT&EB3ZLTY,

4.8.2 > /\> (shebang) 17

A7 VT 7 7 ANVDIEDITH #! THE o TV BEHER, ZDTIES =8> (shebang) T L THISATWY
¥, Linux fthd Unix £ OS XI5 LAT2db b HR-—TPLTWVELD, ZNHDIRT LTI, RV
VIR EDESCETENZ D ERTIDICLL b E T, Windows @ Python 7 > F v ¥, Windows I
® Python 227V 7+ AR UHREZHHITZ 2 X 51Tl LoBITIEZAS DRREDHHEEZ RLTWE T,

Python 227U 7+ D> 2N 247% Unix-Windows B TTBMEAIEEICT 2720, 2OV F vk, ¥OAL VX T
N e - DRED M o<y R e QR S Ha<w R
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BUTObDNnHH £9:
o /usr/bin/env
e /usr/bin/python
« /usr/local/bin/python
e python

BRI, 3 LAZ V70 1{TED

[#! /usr/bin/python

THE->TWeH, T 741D Python $/72137 27 7« 7RIEBREOMENRES N, FHIhET, £<
@ Unix ETEIES 2 Python 227V 7 M T T ZDITHEFEET BMHALD D ETDT, FoFvICEbhZ
NEDATZ )T IEBIERLTHES ZeNTEBZET T, DREPHFLVWRAZ Y 7 b%E Windows ETEWT
WT, Unix FCTHEHTHoTIELWVWEEILRS, 2 nNVTDI B Justr THELZDDEREHIRETT,

FROEDREI~Y FTH, (AP y—N=Ta VIR XP v — 34 F ==Y a YOli/jT) RN
N=Ta VRIEETEET, 5T, 7327 A F ==Y a YOHRAIBIML T 32-bit IREERTEET, i
Z X, /usr/bin/python3.7-32 1% 32-bit ® Python 3.7 25 X5 FERL 3, WHEBREN T 77 1 7k -
TWAHEIE. N—Ya Vi3, ZOBRENMIAINE T,

Added in version 3.7: python 7 ¥ F ¥ ® 3.7 22513, KREIZ 764" NI T 64-bit REERTZET, 5
2, RAFT—AN=Ta VBLDAT ¥ —N=Ta e 7—F727F v72F (FlRIX. /usr/bin/python3-64) T
FBETEET,

N— 3 ¥ 3.11 TEH: The ”-64” suffix is deprecated, and now implies ”any architecture that is not provably

i386/32-bit”. To request a specific environment, use the new -V: TAG argument with the complete tag.

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

python3.exe is not present in the active environment.

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

environment variable PYLAUNCHER_NO_SEARCH_PATH may be set (to any value) to skip this search of PATH.

Shebang lines that do not match any of these patterns are looked up in the [commands] section of the
launcher’s .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
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the value substituted is the full path to the executable (additional arguments specified in the .INI will be
quoted as part of the filename).

[commands]

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

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

arguments will be appended.

4.8.3 T N\V{TD5|H

Pz NVATTIE Python 4 Y 27V RICESNZEBMOGREEETZ2IdTEET, L2 = NU1T
KMTD LS ZHE»rLTWSELEL & 5

{#! /usr/bin/python -v

ZDHBE. Python 13 -v A7 a U ETEHTSTL &S

4.8.4 hRXAIM1X

INl 771IICEBNRETAX

Z0F%E200 ini 77 A VEELIAITEET, BANICE, BEDL—F—D7 TV r—varr—&7 4
L2 bV (%GLOCALAPPDATAY, %7:z1% $env:LocalAppData) @ py.ini &, FVF v eMUT 4L 27 bVIZH B
py.ini TF, "y V=" DI ¥ F v (D% D py.exe) & 'Windows’ fRD 7 > F + (D% D pyw.exe) 1&[F—
D .ini 77 A NVEFHLET,

"application data” 74 L2 bV THEESINLRER, ET 77 A VOBCH DL DEREEINET, 2Ok
B, FVFrOBCH S ini 77 ANNDEZRAAT VAP TERVLI—HFIE, 7B — UL ini 7 7 4 LA
Davwy Pz FFEZ (override) TEE T,
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T7Z)IL LD Python N—3>DHRXEIAR

EDON—=Y ay® Python 2a= Y FTHATE2rEED LI/, N=YaVYEffithavry RicgdohsdZ
ERBDFET, A=V a VBEHITIEAY vy —N—Ya VBEETHED. AT a DL VAR (0) b4 F—n—
JaVIBETHENICHET T, T HIT, 7-327 % "-64” EIEFL L T 32-bit H B \W\IE 64-bit DEH S DEENE
REN20ERTEET,

722 213, #!python W I ¥ = NUATIEIAN—Y a VEHiF 2 EAFTEAD, #!pythond IX T ¥ — =T a v
BIEET 2N a VEHiFEEAET,

aAv Y FIIAN=Y a YVEMiFRROPSRWIEE] BREZR PY_PYTHON ZREL T, 774 bDAN—Ya ¥
BEHiFEIEETEE T, RESNTORWEES, 77 4L MEZ 737 TF, ZOZEHBIIZ 737, "3.77, "3.7-327,
73.7-647 DE I RMEBEDMEE ATV RIA Y OIRETEE T, (7647 * 7> a »id Python 3.7 DIED 7 ~
FrTLPEIRVI EIZERLTLZE N, )

<A F == a3 VEMITFB RO SRV E, BREZE PY_PYTHON{major} (2 2T {major} {&. LFICIRE
SNTBIEDR Y v —N—= a VEHIT) ZREL TRBBN—Va VERETLIENTEET, £S5V okt
T avBROPLRITNUE. TUF X iEA VR P —=EAD Python XN—Y a YZFIZELT, ROoho7ZD
AT %= N=TaVAFTAFT =V VIV —RADS5BHFOBDEMHLET, (RIESNTVEDIITIEH D FHA
P, HEIIEDRAY »—N=Va VRTRBRIZA VA=V LTN=Ta VTR ET,

64-bit Windows T, Fl—® (major.minor) Python /N— 2 > @ 32-bit & 64-bit DM HF DFEIEHN L > X b =1
ENTWIGE, 64-bit N—P a Y DIZIBEITEILSNE T, TAUIXT U F v 23 32-bit & 64-bit DEBLTH
FRABIZLT, 32-bit D7V F vid, HEINLANA—Y a3 VHFRARRETHIUR, 64-bit D Python ZEFE LT
FITLET, THUE, EDONR=Ya VP PCIZA YA F—LENTWEIHDATI Y F ¥y DEHETRTE, 2
oA YA P =V ENLIEFICERL RS (D D\ERERITA Y X P =&/ Python & 7 ¥ F ¥ »% 32-bit
H 64-bit 2RISR EH XWV) X5WCF27%DTY, LiilieeBh, A7 arod 7327, 764" 7 1 v
JATIOHEBELEATEET,

{1l

o BHET A TY a AR EINTVRVWES, python BX U python2 2= ¥ FidAf Y X b — L& TW
LEHD Python 2.x N— a Y2 L. python3 a2 ~v ¥ FiZA4 YA b= L INTWVWEHEHD Python
3x ZRHHLET,

e python3.7 A=Y Nid, N— a YHPEBIHIEEINTVE LD, LA T a v 2B LEHEA,

« PY_PYTHON=3 D4, python 3 LU pythond3 <> Fi3 ¥ $I24 ¥ 2 F— L E TV 2 EHO Python
3EMHALET,

e PY_PYTHON=3.7-32 D&, python 2~ ¥ Fik 32-bit lRD 3.7 ZfH L £ 35, python3 a~<v > F
BFA YA P = ENTVSEHOD Python ZHALET (XP ¥ —AN—Ya YPHEESNTWD Lo,
PY_PYTHON 32 ERINEEA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O, python B XU python3 iZ¥5 563 3.7 ZFHLET
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BREABUCIZ, MUREE 7Y F¥2MES INI 7 7 AL THRT 2N TEET, INI 774 LOEHET 3
7> a ik [defaults] PRI, F—HEIERBREZROX 400 PY_ L WOHHEHEN /2D LR LU TY
(INI 7 7 A LD F—=ZHEFALFINLFERN LRV ICTHEREL IV, BREZBONEIX INI 7 74 LT
DIEEZ FEZLET,

I Z 4

e PY PYTHON=3.7 Y RETAZ2lE INI 77 A MCFEEBEFENEZ L L EMTT:

[defaults]
python=3.7

e PY PYTHON=3 ¥ PY PYTHON3=3.7 2 ET3ZE. INI 77 A LI R EENE L EMTT:

[defaults]
python=3
python3=3.7

4.8.5

&

I

BREEZ 4 PYLAUNCHER_DEBUG 23 E SN T W b (REMBITH - Th). 7 ¥ F v Z@WilEilz stderr (D%
haryy—n) KHAOLET, ZOBERDRA v —JFFHMT LHD EDO0VBDTITNR, ¥V okn—=Yay
@ Python BHIE izh, BREFFEDN—Y a YHPEREhh, 2L T, HED Python #5173 2 DITfH
DUEMR I~ F T4 VBB ZATINET, CHEIFERZTRAIRTANY 7DD DTT,

4.8.6 Dry Run

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

always encoded using UTF-8, and may not render correctly in the console.

4.8.7 Install on demand

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

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

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

The following exit codes may be returned by the Python launcher. Unfortunately, there is no way to

distinguish these from the exit code of Python itself.

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

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

%l

fia A

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

RC_CREATE_PRO- 101  Failed to launch Python.

CESS

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

completes.

RC_INTERNAL_ER- 109 Unexpected error. Please report a bug.

ROR

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

RC_NO_PYTHON 103  Unable to locate the requested version.

RC NO_ VENV_ CFG 106 A pyvenv.cfg was required but not found.

4.9

ESa2-IILDOEER

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

._pth 7 7 A NBESDL B o7z 2 Zid, Windows Tld sys.path IZXD XS ICREXNETS:

BOICEOLY PUYBNEBBMENET, TARILYFF4 L2 MU ZEELTVWET,

Z DRIZ, PYTHONPATH IRIBAERMMPEAT 2 &, REBEZH THRHE XA TWE IS5 IBMEhE T,
Windows Tl R4 75T (C:\ 2¥) L XBIT 272012, ZORBEBICETN 2 RADXY]H XF
B anrTRITAUREESRVEIZEREL T EE W,

BT ” 7 7Y 7 — 2> D,A” % HKEY_CURRENT_USER 7 HKEY_LOCAL_MACHINE ®H1® \SOFTWARE\
Python\PythonCore{version}\PythonPath OH% 7% —¥ L TEIRT L I LD TEXT, 4+ 7F—137
ZANMEE L TEIan Yy TRYIGNFASAFEHNZFEO Z e B TE, FHL2VZAM sys.path ITEIMNE
NET, (BHEDOA YA =7 =133 XT HKLM UH»FHALRWOT, HKCU ($@H 2T

PYTHONHOME i E SN TWBEE, ZaH "Python Home” ¥ LTHbh T T, ZhUANDEE.
"Python Home” ZHEE 3 27291 Python OFEIT7 7 A LD 205 ” HHIZ 7 £ L7 (Lib\os.py ¥
721% pythonXY.zip) AEINF T, Python home RO 7H/E, Z2ITHh50WLD20DHTTF 417
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MU (Lib, plat-win & ¥) 2% sys.path IZEBMENE T, RorokhrokgGaE. 27 7225 Python
path 1ZL ¥ 2 b VIZERE N7z PythonPath 7 SR E T,

o Python Home 25RO 53, BREEAE PYTHONPATH DEESN T, LIZA MV TV MUDBROM LR -
7%a. BT 277 40 bOSZADFIHENE T (Bl .\Lib;.\plat-win & ¥),

AL YDFEITT 7 AN ERUEGNDA—D EDT 4 L2 FVIC pyvenv.cfg 3D 25E. LUTO R o 7-HHI#E
Hahxd:

o PYTHONHOME D3EHEZINTEH ST, home DN S ZDIFE. home HEEDEEX 4 > DEITT 7 4 b o
ETBDTIERL ZDORRZHNET,

FRELTIS5RDET:

o python.exe 2 ZNLIAD Python 74 L2 bVIZH B exe 77 ANVEFITLIz E (A YA b—LEN
TW3HETH PChuild 22 5 EHEETEINTNSHETS) core path 2FHEN, LI ZX M VHD core
path [ZEH XN F T, ZRLHDL P A MY D application paths” IXHICHARAENF T,

o Python 2Mid .exe 7 7 AL (DT 4 L 27 b VICHFET 255, COMBHTHAAZN I HERY)
AR MENRTVEEHEIE. "Python Home” IZHEE XN T, LI R M VICH B core path BFIH XL E
T, FRUADL DX MY D application paths” 1ZHICHARAENE T,

o Python 23Z® home ZR2OF 61T, LIRFYDEDRVES (ZAIEIWL 2P THEP LKA ¥
2t —=yaryty b7y 7OBHMEEINT exe), NRAZRNRED T 7 4V b2 U THM AL E T,

HED7 7Y 7 — a YREAMAYIC Python Y FLLZWEEIKIEZ, UTOIE (DWIhr 3 Ea8)
WEDIEHPDA YA ML= a v OFEEEMITSZ N TEET:

e Include a ._pth file alongside your executable containing the directories to include. This will ignore
paths listed in the registry and environment variables, and also ignore site unless import site is
listed.

e If you are loading python3.d1l or python37.d1l1l in your own executable, explicitly set PyConfig.

module_search_paths before Py_InitializeFromConfig().

e HHO7 SV —>a v 5 python.exe Z#EI T 2 H{IC. PYTHOVPATH %2V 7 L7z h EEZ L.
PYTHONHOME %=+t » F LTL7ZEW,

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

instead.)

INBETYATLATA RIKA VA=V ENT 7 AAD, BRIEDT TV — 3 VITAY R ShizEE S
A7V Dab—IBELBEVIIICLET, ZhE2 LRFTNEDRZD7 TV r—aroa—FiE firld
MEZIZ 200 LNLERA, LTHIELLRYDOEEIRE TS, 1Z2DHDIIL IR Y NOIFELED XL
I —H D site-packages DHEZ D LZIFR TV LT,
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N—a v 3.6 TEH: Add ._pth file support and removes applocal option from pyvenv.cfg.
N— 3 ¥ 3.6 TEZHE: Add pythonXX.zip as a potential landmark when directly adjacent to the executable.

N— 3 ¥ 3.6 TIEHESE: Modules specified in the registry under Modules (not PythonPath) may be imported
by importlib.machinery.WindowsRegistryFinder. This finder is enabled on Windows in 3.6.0 and earlier,

but may need to be explicitly added to sys.meta_path in the future.

4.10 EMDOEZ a—JL

Python 13275 v b7 4 — 2 H#ZHIEL TWE 35, Windows KL RWIL=— 7 LiERED H D 5, 1R
FATIZVENHDTATI VDT, BODPDEI 2 —Ll, Z50VoMEERHS 72DD A=y b23H D
E

Windows [EH OEHEE Y 2 — LIE, mswin-specific-services IZENPNTWVWE T,

4.10.1 PyWin32

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

This includes utilities for:
e Component Object Model (COM)
e Win32 API MFUHI L
e LYXIY
o« f RV B
o Microsoft Foundation Classes (MFC) Z—#—4 Y& =7z 4 X

PythonWin X PyWin32 LT3, $¥ 7LD MFC 77V 7 —>a»TF, ZAUILL ML DTNy
H G, HAAAARER IDE T,

2E

in32 How Do [...7
by Tim Golden

Python and COM
by David and Paul Boddie
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https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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4.10.2 cx_Freeze

cx_ Freeze wraps Python scripts into executable Windows programs (*.exe files). When you have done this,

you can distribute your application without requiring your users to install Python.

4.11 Windows £ T Python ZaO> /N1 T3
CPython ZHZTa Y ANV LEZWEE, BRINCTAREZLIE V-2 2EBT222TY, &HV YV —RED
V=2, LW Fzv 7Y XU —RTEET,

YV — 2 ) —{Zi Microsoft Visual Studio TOEL RFDY Va—SaryIZrA4re7adzlZ b7 7 A ANEE
NTVT, ZOUBLBRD Python VY —RiZffbATWE 3> (4 7 TF, ZHhE 7 7 AW& PCbuild T4 L7
MURIZHD ET,

LIl R a2 0oWTO— R E#RIZ. PCbuild/readme.txt IZH D T3,

PLIRE Y 2 — DWW T, building-on-windows Z S L TL 723 W,

412 [ZDDT Sy T +— L

Python DM RFEOHF T, BERKYR—-FINTVWEREOPDT Ty b7 4 =240 (2—F—HEED
REDFDIZ) PR-—PENBL B> TVET, TRTOFR-FINRVT T v b7 4 — LDV TOFEMIZ
PEP 11 25z v 27 LT EZ W,

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

AVRANFEAA VR = PRBEEINTVWE T Ty b7 3 — 2100 TOFMARERIX Python for Windows
PHILTLEEWN,
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MAC T PYTHON Zf£>

&
Bob Savage <bobsavage@mac.com>

macOS DEIHEL T3 Mac E® Python FFEAIFNCIEMO Unix 7 v b7 1 —4 LD Python &IEHIZ &<
PTVE T, HMAHREERE (IDE) v 7 —Y « X =Y v REDIEMIREBMERDSH D 75,

5.1 Python DAF AR =)L

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. You are invited to install
the most recent version of Python 3 from the Python website. A current "universal2 binary” build of Python,

which runs natively on the Mac’s new Apple Silicon and legacy Intel processors, is available there.
AVRAP=AZITI E VL DODRDHDMBFITAD 5

e A Python 3.14 folder in your Applications folder. In here you find IDLE, the development environ-
ment that is a standard part of official Python distributions; and Python Launcher, which handles
double-clicking Python scripts from the Finder.

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

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

AR

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

what you want to do.

85


mailto:bobsavage@mac.com
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IDLE includes a Help menu that allows you to access Python documentation. If you are completely new to

Python you should start reading the tutorial introduction in that document.

& LA Unix 75 v b7 4 — 4T Python ZHEWEN TV 25HE121E Unix & =H» 50 Python 227 1) 7+
DIFTIZOVWTOHIZEHL I EBITITHLET,

5.1.1 Python X2 ) 7 bDORITHE

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

ment; see section /DE and use the Help menu when the IDE is running.

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

//aquamacs.org).

—IFADLHRATY T RETT BT /usr/local/bin DY 2 ILDRACEEFNTWVWAE I L ZRER LT
XV,

Finder 226227V FF2F(TT2DI2E 2 DDERH D $7:
e Drag it to Python Launcher.

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

Preferences menu to change things globally.
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5.1.3 Configuration

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these
variables for programs started from the Finder is non-standard as the Finder does not read your .profile or
.cshrc at startup. You need to create a file ~/.Mac0SX/environment.plist. See Apple’s Technical Q&A
QAT1067 for details.
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e py2app: Supports creating macOS .app bundles from a Python project.

e Briefcase: Part of the BeeWare Project; a cross-platform packaging tool that supports creation of

.app bundles on macOS, as well as managing signing and notarization.

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

artifact.

5.5.1 App Store AV TFZAT7 VR

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 Magc; 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.
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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 iOS, there is no concept of installing as a system resource. The only unit of software distribution is an

“app”. There is also no console where you could run a python executable, or interact with a Python REPL.

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

If you’re looking to experiment for the first time with writing an iOS app in Python, projects such as BeeWare
and Kivy will provide a much more approachable user experience. These projects manage the complexities

associated with getting an iOS project running, so you only need to deal with the Python code itself.

6.1 Python at runtime on iOS

6.1.1 iOS 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 example, -~host=arm64-apple-iosib.4-simulator would compile an ARMG64 simulator build with a

deployment target of 15.4.
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6.1.2 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 10S

or iPad0S, depending on the device.

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

6.1.3 Standard library availability

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

guide for i0S for details.

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

This conflicts with the usual Python approach for distributing binaries, which allows a binary extension
module to be loaded from any location on sys.path. To ensure compliance with App Store policies, an 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
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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 that is able to read
and import .fwork files. Once imported, the __file__ attribute of the binary module will report as the
location of the .fwork file. However, the ModuleSpec for the loaded module will report the origin as the

location of the binary in the framework folder.

6.1.5 Compiler stub binaries

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

this script poses two problems:

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

cannot be shared between users; and

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

this isn’t the case when using xcrun.

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

you should ensure these stub binaries are on your path.

6.2 Installing Python on iOS

6.2.1 Tools for building iOS apps

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

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

If you want to run your code on the iOS simulator, you’ll also need to install an iOS Simulator Platform.

You should be prompted to select an iOS Simulator Platform when you first run Xcode. Alternatively, you
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can add an iOS Simulator Platform by selecting from the Platforms tab of the Xcode Settings panel.

6.2.2 Adding Python to an iOS project

Python can be added to any iOS project, using either Swift or Objective C. The following examples will use

Objective C; if you are using Swift, you may find a library like PythonKit to be helpful.

To add Python to an iOS Xcode project:

1. Build or obtain a Python XCFramework. See the instructions in iOS/README.rst (in the CPython
source distribution) for details on how to build a Python XCFramework. At a minimum, you will
need a build that supports arm64-apple-ios, plus one of either arm64-apple-ios-simulator or
x86_64-apple-ios-simulator.

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

3. Drag the i0S/Resources/dylib-Info-template.plist file into your project, and ensure it is asso-
ciated with the app target.

4. Add your application code as a folder in your Xcode project. In the following instructions, we’ll assume
that your user code is in a folder named app in the root of your project; you can use any other location
by adjusting paths as needed. Ensure that this folder is associated with your app target.

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

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

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

e Build Options
— User Script Sandboxing: No
— Enable Testability: Yes

e Search Paths
— Framework Search Paths: $(PROJECT_DIR)
— Header Search Paths: "$(BUILT_PRODUCTS_DIR)/Python.framework/Headers"

o Apple Clang - Warnings - All languages
— Quoted Include In Framework Header: No
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8. Add a build step that copies the Python standard library into your app. In the "Build Phases” tab,
add a new "Run Script” build step before the "Embed Frameworks” step, but after the "Copy Bundle
Resources” step. Name the step "Install Target Specific Python Standard Library”, disable the "Based

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

p

set -e

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

echo "Installing Python modules for i0S Simulator"

rsync —au --delete "$PROJECT_DIR/Python.xcframework/ios-arm64_x86_64-simulator/lib/" "
—$CODESIGNING_FOLDER_PATH/python/1ib/"
else

echo "Installing Python modules for i0S Device"

rsync -—au --delete "$PROJECT_DIR/Python.xcframework/ios-arm64/1lib/" "$CODESIGNING_FOLDER_
—PATH/python/1ib/"
fi

Note that the name of the simulator ”slice” in the XCframework may be different, depending the CPU

architectures your XCFramework supports.

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

with the following script content:

set -e

install_dylib ) {
INSTALL_BASE=$1
FULL_EXT=$2

# The name of the extension file

EXT=$ (basename "$FULL_EXT")

# The location of the extension file, relative to the bundle
RELATIVE_EXT=${FULL_EXT#$CODESIGNING_FOLDER_PATH/}

# The path to the extension file, relative to the install base
PYTHON_EXT=${RELATIVE_EXT/$INSTALL_BASE/}

# The full dotted mame of the extension module, constructed from the file path.

FULL_MODULE_NAME=$(echo $PYTHON_EXT | cut -4 "." -f 1 | tr "/" ".");
# A bundle identifier; not actually used, but required by Xcode framework packaging
FRAMEWORK_BUNDLE_ID=$(echo $PRODUCT_BUNDLE_IDENTIFIER.$FULL_MODULE_NAME | tr "_" "-")

# The name of the framework folder.
FRAMEWORK_FOLDER="Frameworks/$FULL_MODULE_NAME.framework"

# If the framework folder doesn't exzist, create tt.
if [ ! -d "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER" ]; then

(ROR—1hE< )
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echo "Creating framework for $RELATIVE_EXT"

mkdir -p "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER"

cp "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "$CODESIGNING_FOLDER_PATH/
—$FRAMEWORK_FOLDER/Info.plist"

plutil -replace CFBundleExecutable -string "$FULL_MODULE_NAME" "$CODESIGNING_FOLDER_
—PATH/$FRAMEWORK_FOLDER/Info.plist"

plutil -replace CFBundleldentifier -string "$FRAMEWORK_BUNDLE_ID" "$CODESIGNING_
—FOLDER_PATH/$FRAMEWORK_FOLDER/Info.plist"

fi

echo "Installing binary for $FRAMEWORK_FOLDER/$FULL_MODULE_NAME"

mv "$FULL_EXT" "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER/$FULL_MODULE_NAME"

# Create a placeholder .fwork file where the .so was

echo "$FRAMEWORK_FOLDER/$FULL_MODULE_NAME" > ${FULL_EXT%.so}.fwork

# Create a back reference to the .so file location in the framework

echo "${RELATIVE_EXTY%.so}.fwork" > "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER/$FULL_
—MODULE_NAME.origin"
3

PYTHON_VER=$(1s -1 "$CODESIGNING_FOLDER_PATH/python/1ib")
echo "Install Python $PYTHON_VER standard library extension modules..."
find "$CODESIGNING_FOLDER_PATH/python/lib/$PYTHON_VER/lib-dynload" -name "*.so" | while,
—read FULL_EXT; do
install_dylib python/1ib/$PYTHON VER/lib-dynload/ "$FULL_EXT"

done

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

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

find "$CODESIGNING_FOLDER_PATH/Frameworks" -name "*.framework" -exec /usr/bin/codesign --
—force —-sign "$EXPANDED_CODE_SIGN_IDENTITY" ${0THER_CODE_SIGN_FLAGS:-} -o runtime --
—timestamp=none --preserve-metadata=identifier,entitlements,flags --generate-entitlement-
—der "{}" \;

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

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

o PYTHONHOME for the interpreter is configured to point at the python subfolder of your app’s bundle;
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and
e 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 8, 9 and 10 of these instructions assume that you have a single folder of pure Python application code,

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

¢ You need to ensure that any folders containing third-party binaries are either associated with the app
target, or copied in as part of step 8. Step 8 should also purge any binaries that are not appropriate
for the platform a specific build is targeting (i.e., delete any device binaries if you’re building an app

targeting the simulator).

e Any folders that contain third-party binaries must be processed into framework form by step 9. The
invocation of install_dylib that processes the 1ib-dynload folder can be copied and adapted for

this purpose.

e If you’re using a separate folder for third-party packages, ensure that folder is included as part of the
PYTHONPATH configuration in step 10.

6.3 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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5 asynchronous iterator 2R ERFAUIR D E¥ A, PEP 492 TEHAZIhE L7,

asynchronous iterator
(JEMEAA 7L —&) __aiter__() & __anext__() XV v FEFEHELLI T2V T, __anext__()
W awaitable 7Y = 7 b ERIREIRFIULIZ D £ A, async for II StopAsyncIteration flfb 2 ik
THET, EFAHA 7L —2D __anext__() XV v K25HRT awaitable ZfRR L £ 3, PEP 492 T&

ASNFE L7,

B
(B1E) 7Y =7 MicBEMIT SN, Fy PREKXICX o THATCEESRINLETT, flIE +7
Szl b o DEE a BFoTWREE, ZOREMII 0.0 TEREINET,
F 7Y 27 M, identifiers TER SN2 F TR ARVWEHHTOBEEE G2 2B TEET, 22X
setattr() 2V, A7 27 M ZNEFATLTOVAGEIITAET, 20X REMHIZF Yy PRER
TWR77E2RATET, bDIC getattr() 2o THAXLELH D T3,

awaitable
(FFHATRE) await RCTHHT 2 Z e BHREZA TP 27 M T, coroutine >, __await__() XV v KHS
HHAT7Y 27 FTT, PEP 492 2L T ES W0,

BDFL %
AR E MG MIH (Benevolent Dictator For Life) OIS T3, Python OfE#H. Guido van Rossum D Z
T,

binary file
(NAF VT 7 AN) bytes-like ZT LTI b OiRARABLIUEZAALDTEDS J7MILF TP
Ik T, XAFVT7 74 LDFNE N4 FVE—-F ('rb', 'wb' or 'rb+') THLNT 7 1,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY A TY,
Str A7 2V FVOMAEBEENTEL 7 7 A NA T I =20 MZOWTIL, text file BBIRLTL 72X W,

borrowed reference In

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

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

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong 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.

bytes-like object
bufferobjects %K —F L TWT, C FFEOEKT EfiL Ny 7 7y —2RHAGELRA 727 b,
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bytes, bytearray, array.array ®. %< O —#&7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 7Y =27 ME, T—XEHME. A F VT 7 A ANDIERIFE. Y7y PERHLUIZEERE, N4
FUVTF—REERTL2VDVWABLBEICHHT 2 2 e TEXT,

BODPOBRIETEINAF VT —XZ2EET T I2HEDDHDET, ZOREOFF 2 XV T XL " AT
A[REZL bytes-like £ 7= 7 M KEK”RLTWET, ZHARERNY 77 —F 7T =7 ML, bytearray
¥ bytearray @ memoryview REDVEZFENET, T/, HOBROLDIMETIIAELRA T =27 PHOAN
AFVTF—& (" HAHLEHD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview A 7Y 7 " EENE T,

bytecode
(N4 Fa—TF) Python @Y —2a— Fi& Python 7125 LD CPython 4 > &7V ZDNHEHTH
BNA FA—=RAar A LENET, N1 Fa—Fid .pyc 7740 Frvadh, AL774L
PEHIZETENZ L 2R EDERICRDET (Y—R2—= 064 F a2 —= FAOHED I VA LF
XN ET), 2D 7 HEFEE (intermediate language)” 1, %4 D N4+ a2 — RICHIGS 2 HikGE % 5
792 RET>Y TIET 2 WA ET, HERERLY LT, NA Fa— Fld#R7%2% Python i< >
MICEIfET % Z 2%, Python VUV —AMTEETH S Z L IIHIHFINTOERA,

NA Pa—FoOMmES—EiZ dis ES2a—L ZHDHET,

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

following syntax:

[callable (argumentl, argument2, argumentN)

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

__call__() method is also a callable.

callback
(=N 7)) RO D BB TEITIND T-DITHIE L LT X2

IS5
(ZFR) =P —FRA T =27 PRMET 27007 7L —+bTT, V7 I7RAERIEH, TDV TR
DA VARV ALDOBERTBEAY Y ROEREEAET,

class variable
(79 2ZH) 75 A LITERIN, 7 ALRLT (DFD, 77 ADA VARV ALETIERLIR) BEX
N2ZeZHMNE LTWAEHTT,

complex number
(BHRE) L<HON TV R FHRZIIRLED DT, IRTORMIELL e EHoMe LTRENE T, &
BIIBBEAN (-1 OFHFR) WEHZzEHIT 20T, —RIBFETIE 1 e FErh, TH¥TE j eFrnE
§ o Python 3ZHEEHICTHAAATHIEL, BEDOKLEZM > TVWET, BHIIIREIC j 2O TEEZE
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To BIZIE 3+1j T, math £ 2 — VOERBIRZFMT 512Id. cmath ZfVWE 3, ERBOHEMHIZ
D72 D BEIR R OKAET T, BEMEZ TR AUR, IZIFHEWR R L TLE>TLIWVWTL & 9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAMER) a VT FRAMIKFLTRREZROER, Zhid. DE2ERDEDE L2 DFEITA
Ly RTERHBIZRALYy FE=AILAPL—=IJIZHTVET, L2Lary73 X MEHTIE, 1 D057
ALy FIZWL2HhDay 7 XA MAH DG, a7 %R MEROF L@ R IEFRE & 2 7 O
DBPFTT, contextvars ZZIRL TLZE W,

contiguous
(B, Ei5E) Ny 7 7 BRI C&8fft £721% Fortran #B%: THRHEI1C. ZONy 7 713G LTVW5
LAHARBREET, LuXe Ay 7 713 C#ftTH D Fortran HH T, —RTOESITIE, ZOEFIEILT
AEY FTEET 2 X5 REBEZN. BRFEXELEPHBEVEI T IEF T E T, 2RTD C-H#ifE
ZEAITIE. XEY 7 FLRAAICERZZ K2 BRICIERBEOBR A FORINIZED 5 DIZH U, Fortran #ii/z
BlA TRV DR A T RINCENZ X5,

JIL—F>
(AN=F ) an—=FYEIITN—F DL D —RNBEATT, 71 —F VidRD oM H» 6
AD. ok s MtEhr ot E s, aL—F L IE 2L OkA BME» B A, 115, T2 ZeH
TE%J, a—F VI async def XTHIETEET, PEP 492 2ZHL TS,

coroutine function
(FN—F VB coroutine A 7Y =7 PRI TS, ar—F VBRI async def X THEIE
await, async for. B XU async with ¥—V—FZ2HFOZePHEKF T, Thsid PEP 492 “C’?,)\
IhE Lz,

CPython
python.org THIF XN TWA, Python v 2T 2 ¥ 7/ SFEDEMERN R EEETT, "CPython” ¥\ 5 HEE
F. 2R Jython % IronPython &\ o 7Sy KAIF 2 HENF 25 WA ENE T,

decorator
(7Favr—x) JloEE R T T, B, ewrapper WX CHIBZER R L CGEHINE T, 7aL—XD
— AR AL, classmethod() ¥ staticmethod() T,

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRICHE L DD TT:

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

@staticmethod
(KDR=21ki<)
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(AIDR=T 025 DFE X))
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEOHDLDAFTEA, TaL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

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

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

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide Z& B L TL 72
éL\O

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

dictionary comprehension
(FrENTIERGD) iterable NORTH 2 WE—HOERZUI L T, ZOMRE» SR 2TEZRT a7
FEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 1Txf
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR 2—%2RELET, bbb, HEILEINIZ 232N KL ET, HEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZH LTSV, dict-views ZZLTLZS W,

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

documentation of the object.

duck-typing )
23727 bPELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbhic, BificA 7Y =227 XY vy RRBEESMEN ) #Ebhz) LE
T, (ZELDESICARAT, 7LD LS RIBIFIE. ZARETeATHS.,1) A VX =T —RA%H KD
EHfTEZ2 T, EFLIFHFA I a—RE, RVE—T7 4 v 7 BREZH L CERREEZM L F
T X7 XAV type() % isinstance () W XA HIELR BT E T, (XL, Fv X4V I %
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HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP
MERAIZ L 2 X DEF L% 5 /DY % (easier to ask for forgiveness than permission, ~— 7 4 —®%EHI)
DIETT, D Python TIAL LN TWE a—7 1 Y7 RXXA)NTIE, BEFENR X —CBMUEDFE
TE2HDLREL. ZDRED TR TORGAEHINEHIRL T, COMBTFERIE I 227417
AR A M, try XB XU except XD EADLZOPRETT, ZD77=v 27k CDEIREF
BT b TWS LBYL AR A NN DTT,

expression

() MrOfELFHtiEh 2, —F & F DO (a piece of syntax) T, Wz 22, X2 WEV 71,
Al BT 7 A, HAFCEBTCHLZY, HZ2ERITRXOEROBAEATT, MOZ{OFiELE
W, Python TRREFEDOETOEMREZESN L VI DT TEDHD XA, wvhile DL 2, R LT
VWX bbhxd, AABATIEIRINXTT,

extension module
(FEREY 2—1) C % C++ THEDPNLZEY 2—L T, Python ® C API #F|fH L T Python 2 7%
a—F—a—FeehrbhLET,

f-string
fUS 'R DSEEEICAT W SES ) T 5 U Pstring” Y FRERN, ZHUE T+ —~ v MEAXXTIN T 5
I DEFEEOLMTY, PEP 498 3SR L TL X,

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

buffers, sockets, pipes, etc.). File objects are also called file-like objects or streams.

T77ANF TV 27 PCBERICE 3 EEDD 5 A0 NAFU—=T7A1)b. Nv 770k N1F
=774, ZLT TFRALT7AI T, A VX =724 A& io TV 2 — L TERINTVET,
T7ANTTY 27 b BEBIRENZ TR open () BXZEMS 22T,

file-like object
file object L [AFETF,

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

Unicode to the operating system.

T 7 ANTATLADIYA—F 4 Y TlE, TRTH 128 N FUATRRIEEICTa— FEN3 Z L RF
XN TELEDERA, 77 AN AT LDIYA—F 4 VI TINDBRIEXI N - 8EE1E. API
B UnicodeError T2 3H b 9,
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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 ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.

finder
(774YR) A VR=PERTWVBEEY 2—1ND loader DFERZRITTH4A7Y =27 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry finders
for use with sys.path_hooks.

See importsystem and importlib for much more detail.

floor division
(I D& TRE) —Fm VBB D 5T 2 BABRE, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D ZREIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWHIC A2 GRIEFE: BADERANDADEITI) DT -3 18K 2 I REFERLTL XV, PEP
238 ZZML T L&V,

free threading 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.

£
(B MR LENCEZ R —HOXD Z e TF, BAEIIZ 0 MU LD 5|8 2ET e PR ET, FEIR
DOETRHIZSIBEFHAT 2 Z e HK T T, R AV v E, function 2L TL 72X W,

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

B/ 7—>arid, BRI EEYE OoDIEDbRES: fIZIX. ZOBKE 2 2D int HD51E
ZHD ISR, £ int OBV EZFO LIRS TVET,

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

return a + b

B 7 /) 57— a »OXEX function DEI TSI N TVWET,

WBRED RN D % variable annotation, PEP 484, ZZML T Z& W, ¥k, 7/ 7= a vy 2fHT
BZNRRMNTT 7T 4 22 LT annotations-howto SR L TL 72X,

__future___

from __future__ import <feature> &5 future X 1. 2> 84 7 =KD Python U V —2X
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TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) #HRBZENTEET:

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

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
Mol TERSHREMIE LB T 2IERARN—YaL 7 & effio THR=—YaL 7> a Y E{TVET, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ =3 L —2&) generator iterator 2R TRT S, BHEDOBEBITEITWE T, yield REFORTER
D%, yield ik, for L—FTHHATELD, next() B THEZ 1 OFOWMOELADTES, HD
WrEERT2DOMHINET,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator

(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

yield D= NTJRFTEITIREE (RFTARCARLED try X722 &) Zafi L T, LHIE Rk &
NET, DxRL—FATL—& Hfchs . FHLEMNEZIGL T (@ OMEBNIETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates values

for an enclosing function:

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

generic function
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() FalL —&, PEP 443 2ZL T X,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type hints
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GIL

and annotations.

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

global interpreter lock ZBHRL T EE W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

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 gil 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.

hash-based pyc

hashable

IDLE

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afBEFEHTEZANL Fa—FDFr v a7 74V TF, pyc-invalidation 2SR L TL 72X W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

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

Ny Y aRfERF TV 2 7 PEIRHEDF —PEAEDRA U AN— LTHZ T, FEERESD T — X HEIEN
TAY Y af@Z2fEo T30 56T,

Python 4 I 2 =& 7 ARMHABAARF TS 227 ME FEAEDBNY P 2R[RETT, (VA MRHED X
972) Ta—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX 7)) 4 I a—&XT)Niza
YTFE EEBNy T ATRETHI L EDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTI =7 MEIT 7 AN P THAY T adfETT, ZR6EET (HHZRNT) HEBRRIZIES
ficdhh. »ny¥afEid id) XhEoIhET,

Python OfiAFFEEREE (Integrated DeveLopment Environment) & #5355 (Learning Environment)
T¥, idle X Python OEERZEAICFRIMIN TV EREANBEEO LT 4 R 4 V27 RBRTT,

KA 72U b (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.
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If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2—27N) EHEDEZFi0/F T2 FTT A I2—=RTNRATI =7 ME. BUE. XF
., BEROERZRTIAREDDHDET, INHDA TV 27 MIMEEZEZ ONE R A, HOEELEIE 2T
. FeBRA T2 P RERLRTNERD ERA A 32— X TNRBRI TV NI BEDNY T a2
ESREE 2 2 RN TEELRKEZR-LET, HEDOXF—2Z0HITT,

import path
path based finder % import 3 2E€Y 2 — VMB35 (£721F path entry) DY R b, import H1,
2DV R MIEH sys.path 2ORETH, 7w F—YDGEEIFE Y ¥ —2D __path__ EBHED»S
HRKET,

importing »
35%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

importer £
Pa—VERLTR—-FRTELE TP b, finder ¥ loader DEBLBLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to
test out new ideas or inspect modules and packages (remember help(x)). For more on interactive

mode, see tut-interac.

interpreted
Python 134 ¥ 2 7V XEADEFETH D, a4 FZFEOMMIMEL 3, (N1 ba—Fard
IHBHBIDIC, TORFNIERTT D, ) TITOA YR TYVRGFELIE, Y—Ra—FDT7 74 L%,
FIFTARERIC L T FITSIE I L Vo BMER LIC, EHEFITTEL I 2EKRLET, f V&7
V2RO EEIEE., a4 FJERDFEID I/ TNy Z7OH A 7 UIFENS DD, FarJ A
DEITIF—MUITENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ Y& =7V & —3¥ % v b XV U REFFEINLIFIZ, BV 2 — 0T RTDIZ VT 4 HLRHAER
MEZZE D, TRTOMRLZY Y — R Z2BRBERNCHIT 2. Filia7 = —XICAD £3, 207 =—X
W AR=2OL 02 ZEBEFCHLES, 2RI D2V —EZEDT A b T 7 X —= weakref 2 —)1
Ny VPENHENZZEDDHDET, ¥ r v PRV Y 72— XHZETENZ a— Fid, ZOHBMKET 2
VY —2ZARTTIEREL R W (XL BH2HEF74 75V —EFEY 22— warning BHETT) ZDIchk4 7%z
IFANNT=N TR S

AVER—FVEBY Yy PR T3 ERMHIZ _ main BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T L2 TF,
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iterable

iterator

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

implements sequence semantics.

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

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

T—RORNERHTEATI 27 TT, A7 —XD __next__() XYy FEEVRLESHT (£
T3 AABBIE next ) ITHET) &, NOHDEREZ —DOFTORLET, 7204 kse. b
IZ StopIteration BIfZ XM L £ 3, ZORKT, A 7L —XA72 =227 PEIRETED., ZHhLIER
__next__() Z{EMATD Stoplteration #IEH L ET, A 7L —XF, ZDATL—XATI =2
FEKRZRS __iter__() XV v FEEZELRIFAIERSRVDT, 4 7L =X iterable 323
2 FL ALDEGMTHHTER S, 3o&E D & LAMSIERDOREZITS X543 —FTT, (list D&
S)avTFATI s ME, BEE iter) BBICA T Y =7 M LTZD for —THNTHS 7208
W2, FBAKFEHOA T L= 2ERLET, TOEATL—XTITES LT 5L, miElOofTL—2a >
THEABADELA TV —2A TP PR HMICRT /20, ZEDaAYTFDEIICKR>TLELET,

F 7 BRI typeiter I2H D T,

CPython RZEDFM: CPython does not consistently apply the requirement that an iterator de-
fine __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

(F—BI%) B HoVIZHERHK L. V- MRIEFLBRDO 7D DEZ RSO LAJREr 7Y =
2 & (callable) T3, HlZ1E. locale.strxfrm() % F—BIEUCHZIX. v r —UKFDOY — M DIEHEIC
Dotolzy—FF—%RLET,

Python ®Z L DY — Vi F —BHEZII WY BROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—RBREELHEINWL 22D D £9, HlZIE str.lower() XV v RERXF/PMLFZRXANL RN —
FEITOSF—BE LTS Z e SHIRE T, HBD WA lambda r: (r[0], r[2]) @ X5 7% lambda
Ao F—HBEEL Z N TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—KI VA I 70D ET, F—BBDIED T EHNTD
ik Sorting HOW TO ZZHEL TL F X0,
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keyword argument S

lambda

LBYL

list

518 2B T ZE W,

(ZL%) JBHBDA T4 VEBT, BEPESEEIN 2IiHMiiznsg 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,

FZ 235D (look before you leap) | OIETE, ZDaA—F 4 YT AXA VTR, FUH LSRR ZT
RN, BRANCHTTESRM (pre-condition) HIEEITWE T, FAFP 7 7R —F 2 IR T, if X»7<
X AL 2 DRI T,

<UL FALy MEEINZERE TR, LBYL 770 —F13 7 K27 #ifE e 7 R @REOBSIREL5| i
ZFTVRIHBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL vy RBERDHENS mapping 25 key ZEDR KR L ET, ZOMEIK, vy 7350
EAFP 7 70 —F %25 2 L TRIRTZ X7,

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

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

list comprehension

loader

(VA PAEKRRL) =7 Y AHFORTH L2 WVIE—EROERZU LT, ZOFR1H22 Y R FEIRT,
2 YR FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 2 TOMEME 16 KL (0x..) LAEXFIN06725 Y A M2AERL £, if Hild
F T arTY, if HinHmWEE, range(256) DL TOEEIPUH I N E T,

£
Pa—NER—FTELFTI b, load_module() EWVWIHIHZHDAY v REERL TVWARIFIUIRD ¥
HhA, B—=X=1E—MWHNC finder D HRENE T, FMZ PEP 302 %, abstract base class iIZDWTIX
importlib.abc.Loader ZZML T W,

Oy—I)ILT>aA—5F1 >4

On Unix, it is the encoding of the LC__CTYPE locale. It can be set with locale.setlocale(locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method

special method D < 7213 7=[AFKFETI,
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mapping
(oY) EEDOF—HRKEZY K- P LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping ® fRHLIEKS 7 X THREINLAY v FEFEELTWEaAYTF 47927 bTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
Y,

meta path finder
sys.meta_path ZM L TH SN finder. meta path finder 1& path entry finder L BfRIZH D 3

H. AT T,
meta path finder 2325 % XY v FIZDWTIE importlib.abc.MetaPathFinder & L T /2
2\,

metaclass

(RETFGR) VFADYFTATT, 7 AERIT, 7 I7R%G, 7 7ADFFH L, EEZ7RADY R 2ED
FT, XAXIIRF, FNH 3 0RFIHBE LTRITWMD, 77 RAE2BEZAVET, ZLAYDET
Yz MEAEEE GRIE: XX 757 2D) 77 40 b OEEZRFEMEL TV E T, Python 2RHlZZRDIEH R
RLDRARY FAREMTELZRNTT, FEALDLI—F—IZHW-> T, XX FRIELBEDRNHDT
T, LHL, ~HOBEHTIE. ARXZFAFMNTILE Y b RFERRELET, 22 2I3EEY 7122
ORZER-T2D, ALy Fe—7WEBMLZD, A7 =27 FOEREBIF LD, V7V EE
3y ZLOBHETHHAINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) ZIARKROPTERSINZBH, TDIITADA VAR ADEEL LTS X NGA.
XV REA VARV RAA TV 27 PEE— I L LTRUIMD £3 (ZOFE—5IBILEHR self IE
NET), B & RA SN BMLTLZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(E¥ 2—)V) Python a— FOMBMEN L L TR B AT7Y =27 FTT, EY 2 —WIMEED Python
F T2 VEEOARIERMERD T, BY 2 —IUiE importing DLIRIZ X - T Python IZHAAFEN
£,

NVTr—2 BRI TLIEE W,

module spec £
Ya—nEu—RFT5301bns A R— FEEDERE GOAATZEM TS, importlib.machinery.
ModuleSpec DA Y A XV AT,

MRO
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method resolution order ZZHL T Z&E W,

mutable
(32—FRTN) 32a—RTANBRATIx7 ME, id) 2EZ B R fEREETEE S, 1Sa2a—4%7
L) BB TLIZE W,

named tuple 7

ZRIFZEZ TV 205 HEER, ZF LR HELTWT, 4 U Fy Z XM BRI LEEZfioTD7
TERABTEZEEDHR Y S AIGHEIRTVET, Z0OHP Y 5 AMMOKE > TWwWa 2 dd
DET,

time.localtime() ® os.stat() DR HEEZET WL O DHAAABIIAHIT &R T TS, oAl
¥ sys.float_info TF:

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

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

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

True

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

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

namespace

(TZ2EM) ZRPBMEN 25 TT, ARMEMEHEL LTEESIAE T, AHTEMEIICEA 7Y =
ZED (XYY FD) ANFIRIR-o7d DT TR, RFANRD O, RENRS D, 2L THAAAL
DHDOHD FT, HATEMIIHATOEREEHSC I LIRE>TEY 2 — VR K- T 5, HIZIEH
# builtins.open & os.open() BHHIZEMTXAHEINTVWE T, £/l EDEY 2 — DB ZEE
LTWBH0HRT 2 28Ik o THARTZEBIE TG e RFEZ SR L £ 9, #2113, random.seed() %
itertools.islice() &&FEL ., ZRZFNEY 2 —/l random X itertools THERIEINTWVWS Z HHH
LT,

namespace package
(BHIZER Sy =) T v r—YDary7Fre LToOAREEENS PEP 420 TERI N/ package
TF, HETZEMEAY F =3 WEBARREAZ R 220V 2 TE, __init__.py 7 7 A VERR WD,
reqular package ¥ 1XRZ D FI,

module ZBHRRLTLZE W,

nested scope

(AR PENTRa—-T)IMITERS N TV L ER-EZZ T 2KEET T, BRI &2 BRI OB D
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FTERIN TV G, NOBESMIlOBEEFH o ZH xS TEE T, r A IR a-TiET
7V M TREBOSREIDNTE, ZHRORARETELRVDOTEREL T EIV, v —A AT, &b
WHID 2 a2 — 7 TEREHRAEE LE T, RIS, 78— UEREHES & 7a—  OLERTZER OEZ Fis
E£XLF9, nonlocal THMIIOZERICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,

__getattribute__(), class methods, and static methods.

object
(A7T 7 b)) KE (BHESRMHE) e EREINTRIBV (XYY R) 23202 TOT7—%, LLIE 2T
DFRAZAILG SR DREMDILES 2 2D L,

optimized scope 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, 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
(R T =) B TEY 2 - APHRHICTF IRy =280 DK D module DZ T, B
1ZiE, Sy =% __path__ BME%Z D Python £ 72 =2 T,
reqular package ¥ namespace package SR LUTL & W,

parameter

(518 AR OFART B (P AV Y F ) DERICBWTHEBDRT 2 Z3|8 2HEL 3, KRG
WX 5 DD £

o UBFEEF—T—F: U THIWIE F—T—F3 M e LTET N TEI5EHEL T,
ZAUI ZIELLRD foo R bar DX S51Z, 77 40 M DREIFOBEETT:

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

o NEBEHEM: MEBICX-TOAGALNZGFIBMEEELET, MESHOFIEIX BMEERDTIHD Y X
FOHFTENLDERAIL / 2EDDLIETERTEE T, HIZIETEED posonlyl ¥ posonly2 17
BHASEUCRD 25

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

o F—U—FREAH: F—U—-—FRZIoTOAEILNZFHERRELET, F—V—FHEADSIBEERE
TE235AME. FIZIELITO kw_onlyl = kw_only2 D X 512, BABERDEEIEY A McED=A]
EREMESIBEIIED « DB TT:
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[def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (MR IE TR 5N TREOMES B ) EEOEMOMES I BHE X 5
NBZZeEH/ELET, ZOXSREFIEZ. BURD args @ & 5 IRGIEE DRI * #2132 T
ERTEZT:

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

o AIERF—T—F: (fhOIRBIEBTHICZI SNLEREDOF— T — FEBITZ T) RO D *—
T—FEIEBPEZ 6N ZRIEELET. 20 K3 RKEIEE. EOBID kwargs D & 5125 18%
DR *%x ZDIF5 L TERTEET,

REBIBUE A 7> a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ FEFIE L RFIEDEWZIMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
. PEP 362 22 L T EEWw,

path entry
path based finder 73 import § 2 €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder
sys.path_hooks IZ#® % callable (D% D path entry hook) 23R L7z finder T3 o 52 S8z path entry
WKHBEY 2a—NE/ O 27 EEM>TVET,

NRALY M) =T 74 Y EPEET 2 XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLREEW,

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

on a specific path entry.

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

path-like object
(path-like A 7Y =27 b)) 77 A VT AT L8R %EKLE T, path-like 72 =2 ME, (X% ET str
F T2 b bytes A7V =7 b, F£71F os.PathLike B b ZHEL ATV b
T3, os.PathLike 7B Fa N ZHR—-FLTWVWEA 7T =7 Mid os.fspath() ZMUHT Z & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2012 £5, PEP 519 TEAXhE L,

PEP
Python Enhancement Proposal, PEP 1. Python 2 I 2 =7 4 I L TIHEHRZRMET 2. D0k
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Python OHHEAER Z DEELIREIC OV TR T 2RI XEH TS, PEP & HAEIZ O W T DRl Hdh
ARk L 1R R 5 o HEEE Dl (BilGR) 2122 2 RETT,

PEP &, FEREDRRBICH D5, 22 =7 1 IC L 2MEREOEME Python 1272 XN 2 KA DL
Fo7d0m LAOEKEL 722 2t 2BRLTWES, PEP 0FZITIZT I 2 =7 4 NOBEVRETT
S5, RMERZNENLTZ2ZDEBIHD X7,

PEP 1 22 LT ZE W,

portion
PEP 420 TEFZINLTW 5, namespace package BT 5. HED 7 7 £ LD (zip 7 7 A MK S 1
TWVWAHEDHZ) 1 2DT 4 L7 VIS D,

fI&3 % (positional argument) =

I8 ZZML T ZEW,

provisional API

(EE API) BHES 4 775 ) D)7 HARMERAL D & FHERNICERIN SN2 DTT, ZDE I A X —
72— ANORELREERZ, WETH2 L EINTWLHIIGFENATOEEADL, a7HFEEICL > THE
LARINNUE, BAIEETLREE (L VX2 -7 2 —XDHIRETEEND) DITONIET, ZOLH#K
ZHEEFILRAIITONLESDTED D FHA - THUT API ZHAATENTIZRE L S TVRERER
MEBBE L ZIZOATONET,

BE APLIZOWTH, BTAMEDBZWEHIR THRETFER) LARINTWET, BERMHAL5E
THRITHIRBRRREZR ST RETT,

Zo7atRcEh, EES A TS VEBMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELERITONE T, F#lllE PEP 411 22 L TL XV,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Pythonic

Python 3.x VU =X 4 D=y 7 3—LTTF, (Python 3 2B WVIFRDFER - EHIELNFET
F. ) "Py3k” LAENB L B ET,

1t

SHRTRMNEEZ T TEINza— FTIER L, Python OFHC—NR A 74 A DI T2E X 5%

a— KA, BlzZiE, Python O—f&7A 7 4 F LT for XEfFoTAT I TNDIRTOERICE -

TA—7LET, HDZ L DFEIEZDMLHHAZRZ VDT, Python IZEATHARWAXH D ICEED
A R=FId LAEEA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:
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for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 —1 DB —rULRA—=T 0o, ZOEI 2L TERINLT TR BB XYV v I
D, "R BRT Fy MR TT, PEP 3155 TERINTVET, by TLNLOEHPI 7R T
. BHiIEA T =27 POEETERUCTT:

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

pass

>>> C.__qualname__

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

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

BV 2 —AADOBRTHDLNS &, REEMB (fully qualified name) X T XTORRY =%k BT 2K
DKy +EREL, HlZIF email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

reference count
BRIV HBATI 7 PN TEIBROB, 2RIV I 0 RoE Z2DFTI 27 b
WHEEINE T, kit THH, ZEHITV Y PR LUTEEINRWDICEH D Y THMBREI L 7
Pz rbHHET, BEI YV MIEFEIE Python ®a— F EIQEENFEEAN, CPython FEEDEE
RERTT, Turoy~v—F TEOA T 27 bOSBBAIY Y FEHS 72D sys.getrefcount () B4
B3 2 e HRE S,

regular package =
7%, __init__.py 77 ANAVEZELT 4 L7 MV & LTD packages

namespace package FZBLTL EE W,

REPL
"read - eval — print loop” DFHFFET, :term:*Xf5EE <interactive>‘ A VX —=TVX—> =z D
lIEZ

__slots___ z
FANTDEEFT, A VAR RABHOHEBZH 5P LDERLTEE, A VARV RAEFERP RIS
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Ty XEVEEHWLEST, T I EbNE T 7=y 7 TITH, ELLIFESKBZAPLEIY v F—72DT,
Ml — A, BIZIEA B UDFIERIE L 27 V5 —>a Y TA VARV ADRKERZEET S, Wolz
EERRE, HDHODRVDBIRZ T,

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

immutable keys rather than integers.

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

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

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

tions.

set comprehension
(REWTED) iterable NORTH 2 WE—HROERZ UL T, ZOMRP SR IEERRT a0
M EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} 20O FEFNDFFEEAEM L ¥ T, comprehensions S L TL 72X W0,

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

slice
(RTGAR) =T O—T VR D—WEBRLATI 2 by AT74 &, BRFERE (1 THZONERD
Bomicanrz2EL e TEbhET, filZIX variable_name[1:3:5] T3, AN ((FF) id5&
slice 77 Y7 FENETHAL TVET,

soft deprecated A

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

but will not be developed further (no enhancement).

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

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

special method
Rk X Y v ¥) & 28NREDHRIE. BIZIXINEZ 572912 Python 2 HIFERICIFHIENE XY v R,
COFEHDRAY v Pl XYy FRAORFILRBEICT VX —RA37 2 DOBDVTWVET, KXY v FIZ
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DWW TIX specialnames THEH I N TVET,

statement

(X) XEAA—b (32— FD” 7ry 27) KRARKREZETT, X R hF—T7— FhollEhs b0
DL LHTE, HBFICIE if. while. for 2D bH F3F,

static type checker

An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In

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

released with Py_DECREF () when the reference is deleted.

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

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding

text file

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”.

(TEFRAVNZ740N) str AT 27 b EFHAFEEZTED file object TFo LIELIE, 7FA M7 7400
FEBICAL MEFOT =X A M) =LA77 AL, TFRAMIVO—T0 2J ZAPBITVET,
TERXMT7 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ YA XV ARKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like 7T T b BHAEETEDZ 77 AN T2 7 MZOWTE, NTFUT71)L 5L
TLZE W,

triple-quoted string

(ZE +— M CFH) 3 D0MEE LY + — FRE (7) p7EZ bR T 4 — () THEEAEFI, BHO
(—) 7 4 — P XFFNCHATEIT X 3 CFINTENED D FRAD, BorOBETHHTT, 105
2 ODMFE LTS+ — MIEERIR S — FEUCEL S ATEET L, (TS (\) 2 Eb% < T
BUTICE D35 2 LA TEBDT. FFaXyy— a v 0ibile s B BRC T,
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type
(F!) Python #7227 bORIEA T2 7 b BED LI RO ERDET, HHWELF TV 7 M
HrfioTnWES, 779227 bOMIX __class__ BHET7 7 AL7%D, type(obj) THUR LD H
KET,

type alias
(x4 )7 R) WOPILT, HEMIITFICRA LTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTTY, HlZIE:

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

ZHIERDES I VAT TEET:

Color = tuple[int, int, int]

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

HEEEDFIHD D % typing ¥ PEP 484 2SR L TL 72X\,

type hint
(Bler b)) 28 77 REME. BB T A —2RLB D EOIIGFE N ZIEE T S annotation TF,

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

They can also aid IDEs with code completion and refactoring.

ra—rVER. 75 A% BT, -V EE TRV DDAk ¥ M typing.get_type_hints()
THUSTZ %7,

HEAEDHIA D 3 typing £ PEP 484 2BIL T &L,

universal newlines a
FRAPRAMY = LDEFGED—DT, LTFOITARTEITREFH L £9: Unix DITRHE '\n'. Windows
DRUE "\r\n', #\» Macintosh DHE '\r'c MAEICOWTEFLZ, PEP 278 ¥ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation

(BT /) T7—>ay) B-D 2037 7 ZABMED annotation .

ZRDH DN 7 ABIEICHERZN 728 23, AABTRERETT:

class C:

field: 'annotation'
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ER7 /77— a id@FEIEBEEYF oo ET: fliX. ZOZEFE int OEEZIS Z 2 H
T3

[cou.nt: int = 0

7 ) T— a YOI DWW T annassign SiCHH L TWE T,

KEEDFBHDI D 5 function annotation, PEP 484 , PEP 526 ZZM L T 7Z2& W, ¥/, 7/ 57— =3
VENATERANSZ 277 4 A2 LT annotations-howto SR L TL 2 &\,

virtual environment
(IRAEERSR) thafANICYI D BES N RITRE T, 24U & D Python 22— &7V r—>a ViFR LY
25 5 ETENTWBMOD Python 7 7V 7 —3 a YOEEITHT 5 Z 27 < Python Xy 75— DA
VAN EHEHEIT) I ENTEELT,

venv ZZHAL TLZ& W,
virtual machine

(R~ V) BRIV 7 b 2 7K D EREINZa Y ¥ a—&, Python D~ VIE, N4 ba—Fk
ayRA IO LI N1 FO—F 25T LET,

Zen of Python
(Python ®1& D) Python ZIELFA T 2 L TOEZ 725, Python OFFRA L TEH 2V A ML
HDTY, XWMah7 1> 7 M T Yimport this” ¥ 2L ZDVRAMEFHDET,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
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Dy—2 ~R-=2 FEEF 1R GPL Ei#
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes
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C.2 Terms and conditions for accessing or otherwise using Python

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

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

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

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

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.14.0a0

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

3.14.0a0 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.14.0a0 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.14.0a0 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.14.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

its terms and conditions.

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

granted on that web page.

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

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
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 provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0 DOC-
UMENTATION

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,
(KDR=D128i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
//www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim

comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 Y7wvhk

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

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=212Hi <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=212Hi L)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
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-
(RDR=D12Hi L)
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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 TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

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

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

1. Redistributions of source code must retain the above copyright

(RDR=212Hi L)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

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

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

C.3.10 SipHash24

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

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and

from strings, is derived from the file of the same name by David M. Gay, currently available from https:

//web.archive.org/web/20220517033456 /http:/ /www.netlib.org/fp/dtoa.c. The original file, as retrieved on

March 16, 2009, contains the following copyright and licensing notice:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
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. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available by

the operating system. Additionally, the Windows and macOS installers for Python may include a copy of

the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and

later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
(KDR=D12HiL)
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the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (507%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

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

(KDR=D12Hi)

C.3. Licenses and Acknowledgements for Incorporated Software 139




Python Setup and Usage, 'J'J—X 3.14.0a0

HIDR— % 5D E)

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)
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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 ome
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 modificatiomns, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditioms.
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,

(KDR=D12Hi)
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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
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
(KD<R=2128i<)
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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.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi sources

unless the build is configured --with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
“"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
(KDR=D12HiL)
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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

The implementation of the hash table used by the tracemalloc TEHL TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright

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

(RD<— k<)
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured —-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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 conditionms:
(KDR=D12Hi<)
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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,
0UT 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 <jeffQ@FreeBSD.org>

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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