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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 [-bBdEhiIOgsSuvVWx?] [-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.

o 77 ANKEIED BEEANE LTI 7 AN ZHESNTSE, Z2DT7 7 ANDORT ) T b Z2GAAATHE
TLES,

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

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 EZa—JL% £ LT Python EY 2 — A RRAZHZEY 2 —LEHEINLGA, ZOEI2—L%
A7V TP LTHEITLETD,

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

AVRTVRIZE S THBEZIND A TS a YR MR T Lbe, #fitT 22 TOIIEIIL sys.argv ITED %
Fo - 722U BT 0 OFHHER (sys.argv(0]) 707 F 40 Y —RAAKERTXFHNTT,

-c <command>

command N® Python 23— FZETLET, command 3BT X > TRYISNTz 1 ITUA LD TS, @
WDOEY 2a—NDa—FeFAUL, fTHOZEAXFIIEREZR DL £,

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
LTWETD,

AR oA Ty a VIFHBIAAEY 2= C TEPNILREY 2 —WIZIEIFATE £ A, Python
FEIa—NT 7 AN EBFHES>TVWREWELTT, LAL, QYA MFEADEY 22—, L XTTDY —2R
77 AN THHHATRET T,

CDAT Y a VHPHRESNILGE, sys.argy DRMDERIFEY 2 — LT 7 A VDT AR D £F
(B 2= T7 74 NVERRL TS, BAIOERZ "-n" KEHESNET), ¢ AT a R &
LY bF 4 L2 UMD sys.path OFETIEMSINE T,

-I option can be used to run the script in isolated mode where sys.path contains neither the current

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

4 B1E OTYRSAVLES
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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 21— FCERE X 5 2l 22 H&HE
PEP 338 - EVa2— L %E2AZ VT M LTHEITTS
N=Yay 31 TEH: __main__ ¥ 7EVa—LEETT Iy r—Vantshz L,

N=Ya v 34 TEH: LEIZEE Sy r =V R-rIhE L

RHEAT] (sys.stdin) 25~y FEFHARAALAE T, BEANDNZ— I FARESHE, BERIIC -4 F
TarvPEEINET,

DX Ty a YPREINIGA. sys.argy DRFIDEZRIE "-" T, ALY F7T 4127 b UM sys.path
DFEHIIBME N E T,

SIUEL T BE&E A XY b cpython.run_stdin ZiEH L £ 35,

<script>

script IO Python 2 — RESHEITLFE T, script &, Python 7 7 4 )L, __main__.py 7 7 A VDBH BT 4
L7 MV, __main__.py 77 ANDDH D zip 77 A NDVTNLD, 77 AN AT LA LED (FEXTE 21X
FEXT) SR TRFAUIRD E8 A

DA Ty a VHHEE I NIGE, sys.argy DERAMIDERIFAYY F 74 Y THRESINLZRAZ VT M
%hET,

A7V T M40 Python 7 7 A VEREHIEE L TWE. ZD7 7 A V2 &L T 4 L2 VD sys.path
DFEFHIEMEN, ZDOT77A40E _ _main_ BTV a2—L e LTEITEINZE T,

AZVTYERT 4 VI MUD zip 7 7 AVERELTOWRGEE. A2V 7 M4 sys.path ITBEMX A,
ZOHD __main__.py 7 7 AND __main__ EY a2—r LTHEITEIINET,

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

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

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

1.1.

AR ESTY 5


https://peps.python.org/pep-0338/
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BE:

runpy.run_path()
Python 22— FTEEEM X 5 FF M7z t4EE

AVR=T 24 RF T a v BEZ NP o T5E i PREBINCHE SN, sys.argv[0] HZEDFH] (")
WD, BAEDT 4 L2 M UM sys.path OEBITEMEINE T, F/z. FHFRETHAUI X THH5T L JBIERSE
DEHENCEMNH» S E T (rlcompleter-config ZBH L TLZE W),

2E:
tut-invoking

N—=Pa ¥ 3.4 TEE: 27 ERERORELHBFNHIMEEINET,

1.1.2 —fgA7>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.
N— a3 » 3.11 TEH.

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

--help-all
Print complete usage information and exit.
N—¥ a3 ¥ 3.11 TEM.

-V

--version

Python D=2 a Y FEHEZRRLTHRTLE S, HHopl:
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[Python 3.8.0b2+ ]

2O ET DL, RDISWCEIHDZLDODELFOIFERER R L F T

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

N—Ta > 3.6 TEM: -V 7> ar,

1.1.3 Enftod 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— a3 3.5 TEH: Affects also comparisons of bytes with int.

HBZ 6N/ 5E, Python 3V —RAEY 2—1DA VER—=FRIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BRIEZE DB L TL 72X\,

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

Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to default,
checked and unchecked hash-based bytecode cache files are validated according to their default 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.

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

Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.

See also the -P and -T (isolated) options.

BHDGIEICR 27 ) S EPREEINTIGER —c A 7Y a YR I NG, sys.stdin DX — I Fb
WHAHEABWEESEDT, A7V T bpavy FeETLERICA Y2527 4 7E—FICAD T,

1.1.

AR EST1Y 7
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n

ZOF T aiFZra— B, A7) PN REZIBE R BICEDARXR Y T FL—R R
DIAERNTT, PYTHONINSPECT »ZIR L TL X\,

RN

-1
Python %Rt — FTHETLE T, -E. -P. BIUY s A7 a2 VIR EINE 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.
N— a ¥ 3.4 TEM.
-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 12> T .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—ar 3.5 THEHE: PEP 488 IZt> T .pyc 7 7 A VB EEBEL X3,
-P
Don’t prepend a potentially unsafe path to sys.path:
e python -m module command line: Don’t prepend the current working directory.
e python script.py command line: Don’t prepend the script’s directory. If it’s a symbolic link,
resolve symbolic links.
o python -c code and python (REPL) command lines: Don’t prepend an empty string, which
means the current working directory.
See also the PYTHONSAFEPATH environment variable, and -E and -I (isolated) options.
N— a3 ¥ 3.11 TEM.
-q
AYRT 7T 4 7TE—FTH copyright £ X—=Ta>DAXvE—I%RRLERA,
N— a v 3.2 TEM.
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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-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
On previous versions of Python, this option turns on hash randomization, so that the __hash__(Q
values of str and bytes objects are "salted” with an unpredictable random value. Although they remain
constant within an individual Python process, they are not predictable between repeated invocations
of Python.
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 I2 X 5Ty ¥ 2y — FOREIEMBEMEICT 2 Z e kK E T,
N— a3 v 3.2.3 THEM.
N=Pay 37 TEE: ZOFTYarypEHInkinhEL k.
-s
A—HOHA CNYT—SDT 1L R % sys.path ITEML EE A,
See also PYTHONNOUSERSITE.
BE:
PEP 370 - 2—%¥Z ¢ D site-packages 74 L7 MV
-S
site EY 2 —/L® import &, ZDEY 2 —HTR o TV site T ¥ D sys.path NDEEEZ X
ICLET, BT site ZB/RMNIZ import LTH, IO DEERFETEINERTA (EITLLZVEEIR,
site.main() ZMUFH L TLZE W),
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED » B L T & W,
N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.
-v
EV 2 AWML ENZ TR v =Y AL, ZRDEZ (77 A NVERPEL ML VET 2—)L)
Poua—REINOPERRLET, ZAEX6NGE (-vw) d TV 2L E2REBETH2LE2CF =y
ILET77ANT Ay =Y LET, o RTROES 2 -2V -7 v SIS 2 1ERD
L X9,
N—3 g ¥ 3.10 TZH: The site module reports the site-specific paths and .pth files being processed.
1.1. OV RFT1> 9


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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PYTHONVERBOSE b ZHRL TL 72X\,

-W arg

ZEFIH, Python OBEEHEBRMIZT 7 + L b TIFEE X v £ —I% sys.stderr IZFERLET,

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

(even those that are otherwise ignored by default):

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

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

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

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

FIBDTERBEIRD L5127 £

[action:message :category:module:lineno

Empty fields match all values; trailing empty fields may be omitted. For example -W

ignore: :DeprecationWarning ignores all DeprecationWarning warnings.
The action field is as explained above but only applies to warnings that match the remaining fields.
The message field must match the whole warning message; this match is case-insensitive.

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

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

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

to an omitted line number.

BRD - AT a v BIEETHIENTERT, BEX 1M LA T arve~vyF Lz 2id Kk
WKy FLEAT arD7 7 a vPAEMCHED £, RER -V A7 a 3 ERIAE T (BRIIOE
EVPRELZE ZIZ, PERT T a VIt T2BEER 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 < 1% warning-filter ¥ describing-warning-filters 2R L T 72X W,

10

F1EIIVRSAVERE
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-X

Unix DADERD #lemd 2S5 72D, V—XOBEAIDITEAFy FLET, Z4Uud, DOSEHD Ny
7DAEEHME L TWETD,

BRARBEEBBEOA TS a v ODIZFHINTVWET, BHEDL 25 CPython IZLIFOMBEEERL TW
%9

-X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.

-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.

-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.

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

PYTHONINTMAXSTRDIGITS.

-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.

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

expensive to be enabled by default. See also PYTHONDEVMODE .

-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.

-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.

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

is used for opening files. See also PYTHONWARNDEFAULTENCODING.

-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.

-X frozen_modules determines whether or not frozen modules are ignored by the import machin-

ery. A value of "on” means they get imported and ”off” means they are ignored. The default is

1.1.

AR EST1Y 11
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7on” if this is an installed Python (the normal case). If it’s under development (running from the
source tree) then the default is "off”. Note that the "importlib_ bootstrap” and "importlib__boot-

strap_ external” frozen modules are always used, even if this flag is set to "off”.
FEEDOEZE L. sys._xoptions FHFEISLWMOHT I HHEKET,
N— a ¥ 3.2 THEM.
N—Ya Y 3.3 TEH: Added the -X faulthandler option.
N—T a3y 3.4 TEH: Added the -X showrefcount and -X tracemalloc options.
N— a3 3.6 TEH: Added the -X showalloccount option.
N—a ¥ 3.7 TEHE: Added the -X importtime, -X dev and -X utf8 options.

N— 3 3.8 TEHE: Added the -X pycache_prefix option. The -X dev option now logs close()

exceptions in io.I0Base destructor.

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

and decoding operations.
The -X showalloccount option has been removed.

N—a ¥ 3.10 TEH: Added the -X warn_default_encoding option. Removed the -X oldparser

option.

N—=Ya ¥ 311 TEHHE: Added the -X no_debug_ranges, -X frozen_modules and -X

int_max_str_digits options.

1.1.4 ESRESTHEVWA T3>

Jython Q7B FRENTWET,

1.2 IRIFEH

DU OREZRIE Python OZEEFNCHE L £3, REZHE -E R -1 Da~vY K74 VAL v FORNTUE
TNFET, HELALLZIWCARY FIA VAL v FHRREERE L — =T 4 KT 2DXEHI T,

PYTHONHOME

I2HE Python 24 75 VDEMEEBLE S, 7 7 4L M Tld. 74 77 V& prefiz/lib/pythonversion
¢ ezec_prefiz/lib/pythonversion ORI NE T, I I T, prefiz & ezec_prefiz A ¥R
F—UURFFDT 4 L2 M UT, Wi/ F 7 4L Tl /usr/local T,

12 F1EIIVRSAVERER


https://www.jython.org/
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PYTHONHOME 231 DDF7 4 L7 PV IZREZINTWVWBIGHE, ZDMEIX prefiz ¥ ezec_prefiz DM JT%
BEEMZFT, Zholilx DEZHEE L WHEIE. PYTHOVHOME % prefiz: ezec_prefiz D X 51245
ELET,

PYTHONPATH

T2 —NT 7 ANDT 7 4V FORERARRZBMLE T, ZOBFHRAD 7 + —< v Md> =)L D PATH
LT, os.pathsep (Unix 252w ¥, Windows b6t Iany) TRYUILNAZ 1D EDTF 1 Lo
FURRTE, FELBRVWT 4 L7 FVIFESERLICERSNET,

WEDT 4 L7 M VITIA T, PYTHONPATH DX h VIiZ¥ 27 Python €Y a2 —L (Y= THa v
RANENLTEATD) 280 zip 77 A NVEBRITEZ2LDTEET, HRES 2 —Nid zip 77 4 LD
Hi22 & import T2 Z I ETEEHA,

T 7 4V b DR ARG A VA Y= RIFTT D, @EIE prefiz/lib/pythonversion TIHE D 3,
(k@ PYTHONHOME 2B L TL7ZE W, ) Z4Ud BIC PYTHONPATH \ZBME N E T,

LD AR =T A ZAAFT a3y THHENATVS X512, BIMOMENSRRT 4 L2 + UH PYTHONPATH
DOFFNTBMENE T, MK SR Python 7027 J A5 sys.path B U THEET 2 2 T
\i\j—o

PYTHONSAFEPATH

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

option for details.
N—ar 3.11 TEM.

PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.
N— a ¥ 3.9 TEM.

PYTHONSTARTUP

CDERDPHAABAREIR T 7 A NKDGE, NEE— FTRADO T 0 Y 7 FBRRRSNDHNITZED
77 AN®D Python a~< ¥ FREFTINET, 77 AVNTERINTWE ATV 27 bRA VK- b
SN A 7y =2 bedtiity ¥y a y TBEIETICHEHT 272012, 774 VENEERNZa~< Y FEFE
CHHTZEMTEITEINE ST, TOT7 7 A LOHT, 07t sys.psl X sys.ps2, ZHLITT v 7
sys.__interactivehook__ »ZEHETEE T,

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

startup.

PYTHONOPTIMIZE

ZOEBITERTHR W FEYNEZRET 2D -0 A 72 a v ERIBET 2D L EMTF, BMEPRELLEA.
-0 ZHEBEHEE L0 EICICRD £9,

1.2. RIREH 13
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PYTHONBREAKPOINT

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

sys.breakpointhook() to do nothing but return immediately.
N—a v 3.7 THEM.

PYTHONDEBUG

ZOBERICETRNEFHNEZETE2DIE -d 7> a v EIEET 2D SHTF, BEEIEELES.
—-d REHEFEE LD LRGSR D 5,

PYTHONINSPECT
DERITLE TRV FINERETIDIE -+ 7 a VEIEET 3D EMTY,

DERIX Python 2 — K225 os.environ 2o TEHL T, Y0l 7 2 THRDA Y ART hE—F
7&5&%”?%;&7511‘%&‘3"0

5184 L T BE&EA X b cpython.run_stdin ZiXH L ¥,
N—Ya ¥ 3.11.10 TEHE: (also 3.10.15, 3.9.20, and 3.8.20) Emits audit events.
PYTHONUNBUFFERED
DERIETROWLFINERET 2D v 7> a VY EIEET 2D L FETT,

PYTHONVERBOSE

COBEBICETHR VW FHNEZHETZ2DE v A7 a v BEETLIDOLEMTT, BREREL-GE.
—y ZEBEFEE LD IR D £35,

PYTHONCASEOK

Z BREBDPHRESIN TV S HE, Python 1 import X TAXFE/INLFEXAI L EFH A, T
Windows & macOS TOAENEL 3,

PYTHONDONTWRITEBYTECODE

Z DERUC A TIRWTFHN R E LIE, Python 13 —REY 2 —1DA4 ¥ R— MFIZ .pyc 77 4L
EERLED LI LR RV ET, B AT a v EIEET 2D LHEMTT,

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.

N— g r 3.8 TEM.
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PYTHONHASHSEED
ZDERPFREENTVRWVIEGER random ICERE S N25E. GLEED str. bytes 7 7Y =27 F Dy
Yapy—FIbhEd,

PYTHONHASHSEED D3BERUEICRRE X N5 E. ZDMHEN Y ¥ 2 7 2 X 2 LHH 5 # D hash() AR D [l
EY—FifEbhxd,

ZOHMWEIHERAEOD 2 Ny a2 20T 228 TT, HlIZIEA VX —FYVXHAFOHCT A+
Python 70t 2D 7 7 AR TNy ¥ a2l HET2DICHVET,

B [0,4294967295]) O HHERTRITFAUIZRD FE A, 0 ZHET 2y > a7 X afbidEMmbah
£75,

N—a v 3.2.3 THEMM.

PYTHONINTMAXSTRDIGITS

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

conversion length limitation.
N— a3 v 3.11 TEH.

PYTHONIOENCODING
CDEBDA ¥ RZ—T VU RFETHNHE TN T WA, encodingname: errorhandler &\ 95 3IETHE
AN BN FEL S — oy a— % FFEZ L £3, encodingname & :errorhandler D#f
FEEHSBILET, str.encode() XA UEWERD T,
B 7 — DA, :errorhandler OFITIZMMA I NE S, N> F Z13H T 'backslashreplace’
T7,
N—Y ar 3.4 TZHE: encodingname DERTVHERITRD £ L7,
N— a ¥ 3.6 TEZH: 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
CORBEAEMDPFESI N TV S5E, Python 13 1—1 site-packages T L2 b % sys.path IZ
EBMLUEEA,
BE:
PEP 370 - 2—%#Z ¢ O site-packages 74 L 27 FV

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.

1.2. RIREH 15
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B
PEP 370 - 2—%Z ¥ @ site-packages 74 L Z btV

PYTHONEXECUTABLE
ZDOBRBEBDPFRE NG, sys.argv[0] 1. C T V&4 L0 6HUG LB D DIZ Z DIREAK
DEDPFHESINZFE T, macOS TOABEL 3,

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

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

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

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always
PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module

#
#
#
#
# Warn once per Python process
#

Never warn

## L < 1X warning-filter ¥ describing-warning-filters 228 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.
N—= a3 ¥ 3.3 THE.

PYTHONTRACEMALLOC

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

tracemalloc option.
N— g 3.4 TEM.

PYTHONPROFILEIMPORTTIME

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

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

N—Ya ¥ 3.7 TEM.
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PYTHONASYNCIODEBUG

ZDORBEMMDZE TR O FINGERE I NG, asyncio T 2 —LD TNy JE—F PEYLEIN
3

N— a v 3.4 Tl

PYTHONMALLOC

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

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

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_0BJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

Install debug hooks:
e debug: install debug hooks on top of the default memory allocators.
e malloc_debug: same as malloc but also install debug hooks.
o pymalloc_debug: same as pymalloc but also install debug hooks.
N— a3 v 3.6 TEM.
N—a v 3.7 TEH: Added the "default" allocator.

PYTHONMALLOCSTATS
T WLTFINCREZINS &, Python #7247 27 b7V —FBERINIREE, vy b EY
VIRFIZ pymalloc X EV 7B 7 —& OETEREZRRLE T,

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

N— a ¥ 3.6 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().

1.2. RIREH 17
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Availability: Windows.

N—Tar 3.6 TEM: XHFELLIE PEP 529 228 LT Z&EW,

PYTHONLEGACYWINDOWSSTDIO

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

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

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

to console buffers.
Availability: Windows.

N—a v 3.6 Tl

PYTHONCOERCECLOCALE

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

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

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

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

locale.getdefaultlocale()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) 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

18
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coercion is still active when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale,
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.
Availability: Unix.
N—Pay 3.7 TEM: LXDFHLLIE PEP 538 22 Z LTSIV,

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.
N— a ¥ 3.7 TEM.
PYTHONUTF8
If set to 1, enable the Python UTF-8 Mode.
If set to 0, disable the Python UTF-8 Mode.
Setting any other non-empty string causes an error during interpreter initialisation.
N— a ¥ 3.7 TE.

PYTHONWARNDEFAULTENCODING

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

locale-specific default encoding is used.
X io-encoding-warning Z S L TL 72X W,
N— a ¥ 3.10 TEM.

PYTHONNODEBUGRANGES

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

indicators when the interpreter displays tracebacks.

N— a3 » 3.11 TEH.

1.2. RIREH 19
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1.21 TNy T E—FEH

PYTHONTHREADDEBUG

If set, Python will print threading debug info into stdout.
Need a debug build of Python.

N— 3y 310 TIEHE, =Y 3> 3.12 THIRTE.

PYTHONDUMPREFS
BEINZHGE, Python 34 Y2 TV XD v v PR YV ZRIE->TWELF TV =27 b BRIV M
2 TLETD,

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

PYTHONDUMPREFSFILE=FILENAME

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

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

N—a ¥ 3.11 TEN.
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UNIX 75w k7 4—LT PYTHON Z{£5

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

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

easily compile the latest version of Python from source.

In the event that Python doesn’t come preinstalled and isn’t in the repositories as well, you can easily make

packages for your own distro. Have a look at the following links:
BE:

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

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

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

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

2.1.3 On OpenSolaris

You can get Python from OpenCSW. Various versions of Python are available and can be installed with e.g.

pkgutil -i python27.

2.2 Python OEJLFR

CPython ZHZATa Yy AL LEWEEER. ¥3 V-2 ZAFLET, BV IV —ZARDOY —RZ2XYro—
FL B20REY—RVRZPUDLHLL Z7ua—r ZERLTLEZI WV, (v FOERICEBL 2W5EE1E 7
0—YHAREICRBZTL x D, )

L RFIHIEFEDa~ Y FTITVWET

./configure
make

make install

Configure DFA T3> RFFED Unix 77 v b7+ — BT B FEERIE Python V=AYV Y —DL— MZH
% README.rst IZflih { SRS N TV E T,

E#&: make install !X python3 NA F VR EHEZXFLRZ VU IZ7EWBLTLESI 2D LNLERA
Z D72, make install DfNbH DIC exec_prefiz/bin/pythonversion DA A ¥ Ak —/LF % make
altinstall AHERINTVWET,

22 % 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 23
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2. Download, build, and install OpenSSL. Make sure you use install_sw and not install. The

install_sw target does not override openssl.cnf.

P H H P

P PH &#H &P

curl -0 https://www.openssl.org/source/openss1-VERSION.tar.gz
tar xzf openssl-VERSION
pushd openssl1-VERSION
./config \
—--prefix=/usr/local/custom-openssl \
--libdir=1ib \
—--openssldir=/etc/ssl
make -j1 depend
make -j8
make install_sw

popd

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 -j8

make altinstall

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

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

24
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THREE

PYTHON %7 %

3.1 Configure # 7> 3>

List all ./configure script options using:

[./configure --help J

Python @Y — RXBEAADH D Misc/SpecialBuilds.txt S L T 72X W0,

3.1.1 —gMBA T a>

--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() XY v REZML TL 72
W,

N—=a v 3.6 THEM.

--disable-ipv6

IPv6 R— b2 LET (P R- PN TWEIHEET 7 4V N THH). socket EY 2 — L2 S
LTLEZEW,

--enable-big-digits=[15]30]

Python int ONOKREZX %2y PR TERLET: 15y FELIE 30 Y T,
T 74N TR, MTOKREZ1E30 T,
PYLONG_BITS_IN_DIGIT % 15 7213 30 CEXL £,

sys.int_info.bits_per_digit ZZML T Z&X W,
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--with-cxx-main

--with-cxx-main=COMPILER

Compile the Python main() function and link Python executable with C++ compiler: $CXX, or
COMPILER if specified.

--with-suffix=SUFFIX

Python OF177 7 A VOEREF% SUFFIX \[ZREL E7,

77 4V b OEEFFIZ, Windows £ macOS Tl .exe ( python.exe EfT7 7 4 /L), Emscripten node
Tl .js . Emscripten browser Tl¥ .html . WASI Tl .wasm . ZOMDT I v b7 4 — L TIEZEX
FHNZ# D £F ( python FIT7 7 £ V),

N—=Yar 311 TEH: WASM 79 v v 74 —2DF 7 #/)L b OFEHEFE, .js . .html , .wasm DS
H5D1DTT,

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

FIANIPDERA LY — RN A% zoneinfo.TZPATH IZHE L ¥ ¥, zoneinfo E¥ a2 —/L D
Compile-time configuration 2SR L T 72 & W,

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

zoneinfo
os.pathsep RRAE L —ZEBIBLTL XV,
N— ar 3.9 TEM.

--without-decimal-contextvar

IN—Frua—hLavsrFAb (F74VF) TEHRL, ALy Fr=HLavy7FAbEHHLT
_decimal fEIRES 2 — LB EIL R LE T, decimal Y 2 —LESRLTLZX W,

decimal .HAVE_CONTEXTVAR B X Uf contextvars T 2 —LESBL T X0,
N—a v 3.9 TEM.

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

dbm EY 2 =D DB Ny 7LV F2F v 7T 3IHFEA—N"—F74 FLET,
BE7EE, Ny 7y FEEany () TRYI- XFHITT:

e ndbm;

. gdbm;

¢ bdb,
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UTF-8 R—=2DR7 =D C B — LOREHZENLET (77 41 FTHM).
PY_COERCE_C_LOCALE ¥ 7 MIZEFE L BRWTL X W,

PYTHONCOERCECLOCALE B XX PEP 538 Z#ZML T X\,
--with-platlibdir=DIRNAME

Python 54 77 V74 L 27 bV (7744 ME 1ib )

sys.platlibdir &

Z0N

Fedora ¥ SuSE 364 ¥y b I v F 75— AT 1ib64 ZHHL 3,

LTLEEW,
N—a v 3.9 TEM.

--with-wheel-pkg-dir=PATH

ensurepip Y 2 — AT 2% wheel Ry 7= DF4 L7 PUTT (F7 40 MIKL),

Linux 74 APV a—Yar0OxXyr—I 7R —ofizid, KEMREANY PS5 2L 245
LTW23dD0H D FF, flZiZ. Fedora i& wheel »SXv 7 — % /usr/share/python-wheels/ 7 4 L

27 bVIZA YA =)L, ensurepip._bundled »Sv 7 —IF A YA P =L LERA,
N— a ¥ 3.10 TEM.

—--with-pkg-config=[check|yes|no]

* yes:

configure 2L ¥ DIKTFE R E B § % 72912 pkg-config ZHHT 20 5 %R ELE T,
e check (77 4/ }): pkg-config ¥4 7> a TP,

pkg-config IZMHTT,
e mno : pkg-config TFEL TH. configure AL FH A,
N— a ¥ 3.11 TEM.

--enable-pystats

Turn on internal statistics gathering.

py_stats\ on Windows.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/, or C:\temp\
HEEH L 7t

FEPIZlX Tools/scripts/summarize_stats.py ZfHH L TL7ZE W,
N— a3 v 3.11 TBEM.

Configure # 7> 3>
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3.1.2 WebAssembly # 7> 3>

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

wasm32-emscripten DL LK 7L —N—%FEL F T,
o browser (77 4/ 1) ®/PROD stdlib, 77 0 F® MEMFS 7V o—RL¥7,
e node: NODERAWFS ¢ pthread Z#KR—FLE T,

N—a ¥ 3.11 TEM.

--enable-wasm-dynamic-linking

WASM XA FIv 7YY R— b ICLET,

RAFIv 7Y YZI2KD dlopen DHREICR D £F, 7 v Fa— FOHFRPHEAEENCHIBRD S 2 /-9,
FITT77ANDT 7 A NP AL APKREL LD ET,

N—ar 3.11 TEM.

--enable-wasm-pthreads

WASM @ pthreads ¥+ R— b+ 24 IZLE T,

N— a ¥ 3.11 TEN.

313 1A =LA T 3>

--prefix=PREFIX

T—F T I FRIIEEFELREW T 7 4% PREFIX 14 YA =L LE3, Unix DFE. T 7 4+ M
/usr/local TI,

ZDfEIF. FATIHIC sys.prefix 2o THIR T2 Z e TEE T,

il LT, --prefix="$HOME/.local/" Zfff§ 2 &, Python ZZDH—LT 4L 7 FVIZA YA b—
NTBIEDNTEET,

--exec-prefix=EPREFIX

T—FXT 7 F v MFDT 7 4 V% EPREFIX 124 YA b=V L &EF, T7 4V MNE --prefiz TT,
Z DfEIE. FEITIRAIC sys.exec_prefix Zfio THUGT 2 Z e A TEE D,

—--disable-test-modules

test Xy 7 —UX _testcapi HIRET 2 =N (F7 4L P TEAR, A VA=A ENET)DESIRT
AFEY2—LEEILER, £ VA= LEVWESIZLET,

N— 3 ¥ 3.10 TEH.
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--with-ensurepip=[upgrade|install|no]

Python &4 ¥ A b —VRHZHEITE NS ensurepip 27 RZHERL T
o upgrade (77 # /L }): python -m ensurepip --altinstall --upgrade 2~ F%2FEITLE T,
e install: python -m ensurepip --altinstall I~ FEETLE T,
e no: ensurepip % E{T LAV,

N— 3 v 3.6 TEM.

3.1.4 N7 A= RICEATRATF>ay

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

performance.

--enable-optimizations

PROFILE_TASK % LT Profile Guided Optimization (PGO) ZEII L ET (77 # /L b TIHER)
TY)o

C av 84 7 Clang TlX, PGO O72®IZ 11lvm-profdata 7’0 7 ADMHET T, macOS TiE, GCC
INELELY LET: GCC iE macOS @ Clang DA V7 AT EFHA,

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

-fno-semantic-interposition to the compiler and linker flags.
N— a ¥ 3.6 TEM.
N—Ya ¥ 3.10 TZEHE: GCC T -fno-semantic-interposition ¥ %,

PROFILE_TASK

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

task.
774/ b: -m test —-pgo -—timeout=$(TESTTIMEQUT)
N—Ta ¥ 3.8 TEM.

—-with-1lto=[full|thin|nol|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).
N—Ya ¥ 3.6 TENM.

N— a3 ¥ 3.11 TBEM: To use ThinLTO feature, use -—with-1to=thin on Clang.

3.1. Configure 7 7> 3> 29
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--with-computed-gotos

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

--without-pymalloc

Disable the specialized Python memory allocator pymalloc (enabled by default).
See also PYTHONMALLOC environment variable.

--without-doc-strings

Disable static documentation strings to reduce the memory footprint (enabled by default). Documen-

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

-—-enable-profiling

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

3.1.5 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 PYTHONTHREADDEBUG environment variable.

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

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

e Add runtime checks: code surrounded by #ifdef Py_DEBUG and #endif. 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.
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— Unicode and int objects are created with their memory filled with a pattern to detect usage of

uninitialized objects.

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

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

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

from wide types to narrow types.

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

N—3 a3 v 3.8 TEHE: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG

macro no longer implies the Py_TRACE_REFS macro (see the --with-trace-refs option), which introduces

the only ABI incompatibility.

3.1.6 Debug options

--with-pydebug

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

—--with-trace-refs

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

o Define the Py_TRACE_REFS macro.

o Add sys.getobjects() function.

o Add PYTHONDUMPREFS environment variable.

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

N— ar 3.8 TEM.

--with-assertions

Build with C assertions enabled (default is no): assert(...); and _PyObject_ASSERT(...);.
If set, the NDEBUG macro is not defined in the OPT compiler variable.
See also the --with-pydebug option (debug build) which also enables assertions.

N—Y g > 3.6 CiBl

3.1.
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--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

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

--with-address-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
N— a3 v 3.6 TEM.

--with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).
N— a ¥ 3.6 TENM.

—--with-undefined-behavior-sanitizer

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

N—a v 3.6 Tl

3.1.7 V>HhDAT 3>

—--enable-shared

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

--without-static-libpython

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

N— ar 3.10 TEN.

3.1.8 Libraries options

--with-1libs='1ibl ...'
Link against additional libraries (default is no).
--with-system-expat

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

Build the _ctypes extension module using an installed ££i library, see the ctypes module (default is

system-dependent).

--with-system-libmpdec

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

is no).
N—Y a ¥ 3.3 TEM.

—--with-readline=editline

Use editline library for backend of the readline module.
Define the WITH_EDITLINE macro.
N— a3 ¥ 3.10 TEM.

--without-readline

Don’t build the readline module (built by default).
Don’t define the HAVE_LIBREADLINE macro.
N— a3 ¥ 3.10 TEH.

--with-1ibm=STRING

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

--with-1ibc=STRING

Override 1libc C library to STRING (default is system-dependent).

--with-openssl1=DIR

Root of the OpenSSL directory.
N— a ¥ 3.7 TE.

—--with-openssl-rpath=[no|auto|DIR]

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

N— a ¥ 3.10 TEN.

3.1. Configure 7 7> 3> 33



Python Setup and Usage, J'J—X 3.11.11

3.1.9 Security Options

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

Select hash algorithm for use in Python/pyhash.c:
o siphash13 (default);
e siphash24;
o fnv.
N— a ¥ 3.4 TEM.
N— 3 ¥ 3.11 TiBHN: siphashi3 is added and it is the new default.

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

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

N— a ¥ 3.9 TE.

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

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

See the ss1 module.

N— a ¥ 3.7 TEM.

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

version.
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3.1.10 macOS O#xF> 3>

See Mac/README.rst.

--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)
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3.1.11 ZO0XAYNALINDF T >

JBRRAAVNA), ERFI7BRALLRIE, BRE CPUT—F727F %75 v b7 4+ —LHIZ Python &
NRFTBDIEHTEES, 7aXar %L ZiE, EXVRT Ty 74— 2LHD Python 4 Y& —71V Z—
MRETT, EIL RT3 Python D=V a ik, 7023y 34 L& N/2KRA+ Python D=2 3 > —
THRENDHD ET,

--build=BUILD

BUILD TEL RT3 DHRETT, MEIX, config.guess I K DHEHIZNE T,

—-host=HOST

HOST (=% b7 F v b7 4 —L4) TENEST 2707502V RT 270D R385, )b,

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

7823 RANVHDEIL R python N FUANDISZ,
N—=a ¥ 3.11 TEM.

CONFIG_SITE=file

R E A —N—5 4 R 527 7 4 VRIS EREIZEK,

config.site 7 7 A VDA

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

ac_cv_file__dev_ptc=no

zazxa 4 Lo

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

3.2 Python EJLR X T L

3.21 EINRSRTLOEERT 71

e configure.ac => configure;
e Makefile.pre.in => Makefile (configure IZX DER SN ET);

o pyconfig.h (configure IZ &k DERENET);
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e Modules/Setup: Module/makesetup > = /LA 27 V) 7+ 2 L T Makefile 25V 35 C $LiRk,.

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

3.22 FEREIF TV

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

o C extensions are built by the Makefile (see Modules/Setup) and python setup.py build.

3.2.3 Main Makefile targets

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

o make profile-opt: build Python using Profile Guided Optimization (PGO). You can use the con-
figure —-enable-optimizations option to make this the default target of the make command (make

all or just make).

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

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

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

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

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

3.2.4 C extensions

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

>>> import sys
>>> sys
(TDR=212HEL)
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(FIDR=I 5 DfEE)
<module 'sys' (built-in)>
>>> gys.__file__
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

AttributeError: module 'sys' has no attribute '__file__'

Other C extensions are built as dynamic libraries, like the _asyncio module. They are built with the

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1ib-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 setup.py script only builds C extensions as shared libraries using the distutils module.

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

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

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

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

3.3 Compiler and linker flags

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

3.3.1 Preprocessor flags

CONFIGURE_CPPFLAGS

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

N—Ya ¥ 3.6 TENM.
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CPPFLAGS

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

directory include__ dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension

modules using the directories specified in the environment variables.

BASECPPFLAGS
N— g v 3.4 TEM.

PY_CPPFLAGS

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

N—a v 3.2 Tl

3.3.2 Compiler flags

ccC

Carynfsmavxrl,
Example: gcc -pthread.

MAINCC

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

CXX

C++ compiler command.
Used if the ——with-czz-main option is used.
Example: g++ -pthread.
CFLAGS
Cavrs470777,
CFLAGS_NODIST

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

In particular, CFLAGS should not contain:
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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.
N— a ¥ 3.5 TE.
EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS

Value of CFLAGS variable passed to the ./configure script.
N—= a ¥ 3.2 TE.
CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the ./configure script.
N—=a v 3.5 TEm.

BASECFLAGS
Base compiler flags.
OPT
Optimization flags.
CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.
N—a v 3.7 THEM.

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) $(0OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS).
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PY_CFLAGS_NODIST

Default: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal.
N—a v 3.5 TEM.

PY_STDMODULE_CFLAGS

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

PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.
N3 a v 3.2 TE.

PY_BUILTIN_MODULE_CFLAGS

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

module.
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.
N— 3 v 3.8 TENM.

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC

Linker command used to build programs like python and _testembed.
Default: $(PURIFY) $(MAINCC).

CONFIGURE_LDFLAGS

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

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

values without stomping the pre-set values.

N—a v 3.2 Tl
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LDFLAGS_NODIST

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

In particular, LDFLAGS should not contain:

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

CONFIGURE_LDFLAGS_NODIST

Value of LDFLAGS_NODIST variable passed to the ./configure script.
N— a v 3.8 THEM.

LDFLAGS

Linker flags, e.g. ~L14b_d4%r if you have libraries in a nonstandard directory lib__ dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension

modules using the directories specified in the environment variables.

LIBS

Linker flags to pass libraries to the linker when linking the Python executable.
Example: -1rt.

LDSHARED

Command to build a shared library.
Default: @LDSHARED®@ $(PY_LDFLAGS).

BLDSHARED

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

PY_LDFLAGS

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

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

PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.
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N—3 g v 3.8 TEM.
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4.1 TERAIVA =5

411 1> X b—ILFIE

KXy ru—RTE% Python 3.11 DA YA b—=F3 42DV FET, A X FVED 32 By MR, 64 £ MDA
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 OMGER L THE L OEBRICHA T A YA =BT X 5% A7V T MEEINI2A YA P =L %ITH D
TEZFET, bro LT 74V OEEDDIZ, GUI ZMflIT sz RLicZhdba~vy R4 AT a
Ry FTBHIEDBTEET,

To completely hide the installer UT and install Python silently, pass the /quiet option. To skip past the user
interaction but still display progress and errors, pass the /passive option. The /uninstall option may be

passed to immediately begin removing Python - no confirmation prompt will be displayed.

EDPDTRTDF T a2 Vi name=value DIETEL 3, value 1T K 0 THRE R EXL. 1 THEEZ B RIL.
TH2EPADIFETT, FMHAFRER A T a VDRI A MILLFDO@ED TT,
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%Hi A TI7#ILE
Instal- AT LT RIBA VA= EFEIT 0
1A1- T 5,
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 PATH XA A =N T 4L V&
Scripts 7 4 L7 b U ZRSETHIZEML,
PATHEXT I .PY ZiB/NT 2,
Append- . 0
PATH 24 YA b= T 4L Z L VY&
Path Scripts 7 4 L2 bV %381 L. PATHEXT
2 .PY ZIBHY %,
Short- AVAL=NTEAVETVE, FFa 1
cuts XYM IDLE AND¥a—tAvy b2
5%,
In- Python ¥+ =a271% A4 YA =55, 1
clude doc
In- TN TINAFVEA VAP —=VT B, 0
clude de-
bug
In- FREERAANY X - 7477024 1

clude dev F—53, ThEEKITZ 2, FHA

ATHETE A X F— LT /2 B AlHeED & D
4.1. %@Hﬁ%}( k—3>
In- python.exe BHE T 27 7y f L& 4 ¥
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
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4.1.5 1A +—ILEEDEE

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
HIUF, FRWHIRL THLHA YA M—LTI3RENDD T,

"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,

4.2 Microsoft A N7 IN\viTr—

N—a v 3.7.2 TEM.

Microsoft A b 78w 7 =20, Bl ZXEENFICHFERTHES e 2 BRI LB, VR =L TE 53
Python 4 ¥ & 7Y 2T,

CDRy r=I% A4 YA =T 312 EHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L,
Microsoft A k77 71U T "Python 3.11” ¥ B L £3, #EAT 7V D Python Software Foundation H3Z B
L72bDTHB e zi@ LT, A1 A=V LET,

Z&: Python (3H1IZ Microsoft 2 M 7 TR THHTE XY, b LBEZIAD X5 KBRS LS, IE
LWy r—Y 2 EATHERA,

A VAR =V LRIE AKX =P AXA=2—55 Python Z A CEEITA2TL x5, 5 WiE. python & XA
FLTavwy F7ary 7 b2 PowerShell Dty > a Vo235 TL k5, EHIT, pip ® idle & X4 7L T
pip 2V IDLE 2FIHTEZ %3, IDLE ZAX— b X=a2—20d R Sh T,

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 3.11).
Open "Manage App Execution Aliases” through Start to select which version of Python is associated with
each command. It is recommended to make sure that pip and idle are consistent with whichever version

of python is selected.

IRAEBRIZE python -m venv TERLL. AL L TH@EICMHER F3,

4.2. Microsoft A 7Ny — 51
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BEZHlDN—2 2 D Python %4 > & b —/L LT PATH ZHUBEM L TH 385E1%. Microsoft A M 7D DT
1720 python.exe ¥ LTEXE T, HL A YA =)L L7 Python IZ7 7€ 2 %I2i&. python3.exe H 3
Wi python3.x.exe £ LTHZE T,

py.exe 7V F ¥ —I3Z D Python D4 Y A s =L ZHDOFEFT, ERDA VA =5 =12k B4 VR =1L %
Bl £7,

Python ZRET 212id, T8E) 2HE T7 7V effe) 250, TXRX—1] 12H 2 Python 2527V v 7 L
T7 YA YA =NLET, 74 YA =Tk, ZOD Python ICEHA VA=A LEETDy I —IN
FREZINE T, RERRECNDBREIhERA,

4.2.1 BIMOE—E

Redirection of local data, registry, and temporary paths

Microsoft A 77 7V O#lRIC X Y, Python 227 VU 7 MZid TEMP LR MY D & 5 RIHDOEFIADTEE
REZABMERIIENTL 5, 20D, MAHOL 2ANEZIAAE T, A7) SN THEDOHFHITEEL
RIFNER 5 RVIEEE. BRRDA YA M= TA VA M=V TI2RENHH ET,

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\lLocal will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbzbn2kfra8p0\LocalCache\Local\.

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

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

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

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_gbz5n2kfrad8p0O\\
—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
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package and the user has the correct access permissions.

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

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

4.3 nuget.org NV T—>

N—a v 3.5.2 THEMM.

nuget.org 2$v 7 — 3% 4 X &M/ L7 Python BRET, X7 42K TEX 2 Python 23EWHEF A > 7
L= aryRENRIYRATLATHS Ze 2EKLTVET, nuget 1 "NET O72dD Ry r—I<vx—I %"
TEH, ENAVRRRIES Y=L EEGATE Ry = L THIEFEICEFLEELE T,

nuget OFERAFTIEICOVWTORIDOEHRZIF 5121 nuget.org IZfT->TLEE WV, Z ZH 55K Python FAKH
L: Z D "C—I_‘ﬁj\foc%%fj-o

nuget.exe A< K74 v —Ud il curl ® PowerShell % {# - T https://aka.ms/nugetclidl 2°5H
E#EXY > B—RTELTLES. 2OV —AERDE S~ T, 64 bit H 2 32 bit D> VAT ORH
N—3 a D Python 284 YA b —)LT&E XTI

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

NEDON—=Y a YE2FEIRT 51C1E, -Version 3.x.y ZEBMLTLEEI W, HAT 4L 27 MVIE . »pOEHEIA
BZEeNHY, R r—=TJR@3 Y TTA LI MNICA VA=A ENET, 774N FTEITT 4L 7 MUIE Y
r—Y A UARNCAK D, -ExcludeVersion 4 7' a Y 2 IIRWVWE ZOARNIA Y A b — L& NfanN—Ya Yy
EEAABET, YT T4 L7 PYOFIZIEA YR P =L E Nz Python 2EATWS tools 74 L7 M UMDY
£

# 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

—fEANZIE, nuget Xy =T v T L= RTEF, KhFHLoAN—Ya VFBEERICA YA b=, 7
NARATHRENE T, 253 2Kb0IC, FETEESYy F—IZHIBRL, BEA YA M—1T5ILbTEX
T, LD CL Y RTLEF. EARETY 7 A VZRIFELTE2RVEGE. ZOEEL BEIRICITWE S,

tools 74 L7 MY LEUIHANC build\native 74 L7 FUDBBHDET, TOT4 L7 FVIE A YR =0
XNz Python 28852 C++ Fuy =7 FTfEZ % MSBuild 7B,¢87 1 7 7 £ )l python.props & A ¥
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To ZZRREEZANS L HEIIZA Yy X2V, ELRKRIZIA TSIV EL U R—=-PLET,

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

www.nuget.org/packages/pythonx86 for the 32-bit version.

4.4 BDHAHAGRBNY T—

N—a v 3.5 Tl

HHABH DB (embedded distribution) (. H/NREOD Python BEEZ A ZIP 77 4 L TF, ZHiE. =
YRR HEENICT 7R RENEDTRELMLT TV r—aro—fe LTEET2 e 28K LE
DT,

BN Z v, HOIAAHOEAMIX, BEAK, SRXTLLIRPIDRE, 41 YA M= ENTVWERy r—
EWV ol —HF DY RAT LHhE (1F) BRICHZLTWET, ZIP NIQIEHET 4 77 VT ) a4 1 &k
h b XNz .pyc ¥ LTEZEAN. /2. python3.dll, python37.d1l, python.exe, pythonw.exe D FN
THA->TVET, (IDLE O X523 R TOKEY Z &) Tel/tk, pip. Python F¥axX > MIGFHTWE
Ao

3FFR: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of
the application installer to provide this. The runtime may have already been installed on a user’s system
previously or automatically via Windows Update, and can be detected by finding ucrtbase.dll in the

system directory.

B—RR—=F 4 DR —JRBF 7 V5 —2arDA VA =512k >T, HDAAHRMEFUHATICA &
F—LENBZRETT, BHD Python £ YA L — 3 YD &S5 IREEBIC pip 25 Z 21k, Z Ol
TIEHR-—bPINERA, TID. Bro LATFELZIAZR BEEHOLDIC pip ZEDTHHT 2 Z i
TES3H0b LNETA, BN, 2—FCHEHZRMET 2R1CHEEIH L AN— 3 ¥ & O B2 REET
ZD2E5. Y=—FX—=T 4 =D —=VFT7 TV r—>aro—#He LTHbLNLLZRETT ("vendoring”)o

ZOEHD 2 ODBEDHTELZ 21— 75— %, UFTHALET,

4.4.1 Python 77U —> 3>

Python TitkEhiz, BT LD L —HF I ZOEELERIELIMHEDR VT TV r—>a» T3, HdAAMHE
FEZDIr—RAT, £ YA b=y 75 —IPHIZ Python DT 5AR— I N=Ta VEEDIZDIMHZZTL &
Ho TOEENED LS ITHEBBNTH E2NEPIKIZELT (B2 VTS, YD X7 a 72y aFlicihi
BZRED), 2 DOFEREDH D £7,

SUF v e BRBRABET I 7 ANEZHEIZLEb o LEa—T4 V7 BREL LETHE, 2—HFICLoT

~ 24

R
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270275 AOHELBEHED D FVA; 74 AVIEHREIAR L, BHLRAN—D a VIEREIREL. 774
NOBEMN IR ZICHIG LIRS XHICTEE T, ZLAYDTI—RATREIARARLT VF v, N"—Ka—F
Ehiza<y R4 XFHITHEMIC Py_Main 2O0HTOTHELIXT T,

K D f#iHil 7 71 —F 1%, python.exe 721X pythonw.exe ZRER I R I 4 V5L & ICHEHEMUHT
Ny F T 74Ny a—thy et 22 T3, COGE. 207 7Y r—v a YIIEROARTTIE L
Python TH» 2 X 5I2AZBDT, ENLWKEHELTWS Python 7Rt X7 » £ LOEEMT & XA 2 DI
I—HHHZ b LALEE A

BEOT7 Ta—FTE Ry 7 —=IF, A LTHHAVRETH 2 Z & ZRFET 272912, Python 77 7 A L2 [H
CT4L2ZPIRAVAF—INLENEZRETT, Rl FryDEEET 7Y r— a VEBFEHFHIHRR AR %
IEETAIEEBDHZDT, Ny Fr—IJRNELDGAMCHETEE T,

4.4.2 Python DIEHIAH

24T 47 A= RTEIN FFARTZ VTS INEEOIOIRDOEDELTEX5K8 77V r—2a > TP, Python
HDOAAHOBEAMEIZOBMERE T, —BINIC, 77V r—2a yOREBRRA T4 7a—FMcdH D, —F
3 python.exe ZM-UH T h, EHEMNIZ python3.dll ZfiVE 3, ¥5560D7 —RATH, v— FAJFEXR Python
A 22T ZEREET 2013, HMOALHADOEMEZERL T 7V r—>a DA YA ML =2 a Oy 75 4
L7 FYICELZETHATY,

TITVr—=2aryPEI 8w —=IF, 4 ¥ 2T ZBHLRTNICHRR AR R IEE T 220D 5 DT, (EEDOET
WA YAM—LTEET, $/o, HORAAHBEAEZMES D LBEHED Python £ YA L= a Y Ef502TO
WA ZENED D 8 A,

4.5 RlO/N>RIL

FE#ED CPython OEARYIOMIZ, BIIOEEEE > TWBBIEXNNv r—I0BHH ET, UTRAKDOH S
N—Ta e ZDF—L iR AEETT:

ActivePython <
NFT Ty v 7+ —2HPDA YA b —F—, FFa2xX> b, PyWin32

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

Enthought Deployment Manager ?
XD Python BREE L ¢y 7 — <4 — ¥ —" ("The Next Generation Python Environment and

Package Manager”),
LIATE Enthought 2% Canopy 42 LTWE L7228, 24U 2016 FICHR— 25T L E Lz,

WinPython v
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IV RIBEADRIER ANy r =, Ry Fr—YDELFDEHDY —LEET, Windows EHEDT 4+ A b

Pa—Yal,

Bty —Jd Python RO 574 75V DEHAN—Ya UAEFENZ LIEMD EEA L. 27 Python
F—LIEINLZRTOLERALTI R LEFADTIHERELITZE W,

4.6 Python %17 %

av >y Ry 7 & DEFIC Python 2ETF 27512, Windows D7 7 )L b ORBEEHE WL OPEZ /-
WEBSILH LNLERA, £ YA M—F13 PATH & PATHEXT ZM eI E 24 T a vEREL TR VET
2. ZAUTHMD S AT LV A KA YA PL =2 a YOBEIZTEDICRZBDTT, b LbHRLNERN
W= a > Python 25 O THIUX, Windows B Python Z>F v OFHZMET LT &0,

4.6.1 fHE: RIREBDFRE

Windows Tld. BEBEZHEZEANIZ—FLRLE AT AL VDM THRETE, HrWia~xwry R oy
P —RIICHORETEET,

—FRNCERIE AR R RET 5123, a~ Y F 7y P2 E set a~v >y REfFVE I

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

INSDEHEF, DIRICETINEFALLaYy Y —ILNATETINZEEDa~Y FIERSN, /2. Zoar
V= ADHHAT 2 IRTOY SV r— a V5| &b 3,

R—t Y B TEBLEHAE D DRBFOZBOETEMEIN 2 DT, #H LWEERRIICOREZIZHEBMNT 3
ZEMNTEET, python.exe DSA-TWAT 4 L2 b U % PATH IZEMT % Z X, Python DY)z - a
CHEENT B L D IRAET B 7DD KN TIETT,

FI7 AN OBREEBEEANCEETT 212, RZ—b 27V v 7 LTHRRRy 72T BEEREFRE)
ERRT 2D, (A0 Va—RD7BRRT 4 REDPD) DATLDOHFMRTE 20T RIEZBORE K227
Vo Z LTREEWN, INTIUBERZ XA 70T, 2—VPRIFEERL DR T7 LBREEREEBMLZDEEL
2EDTEET, AT AEBELEET IR REDT S VADHIBORVT 2t 2 (D% D BHEEHER) %5
TY,

SEFR: Windows 133 27 A ZHD %312 2 TREEELET, ZOIRZENIC LD PATH OBIERHICHAR:
YIZERIER IR DD ET,

PYTHONPATH Z#UZ Python D3 RTON=Y a Y THELNEZDT, 41 YA F—LENTWVWBETRTOD Python
N=Y a VIZHHMDDH 22— FEIBARAD—HEIZEETNTVEIDOTRVED, ZHRBEANLREEZTNE
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TWEHY FHA,

BE.:

https://docs.microsoft.com/en-us/windows/win32/procthread /environment-variables
Windows DBREEZ DR

https://docs.microsoft.com/en-us/windows-server/administration /windows-commands/set_1 —
RN BRIR AR E A E T 57200 set A3 Y FIZOWT

o

https://docs.microsoft.com/en-us/windows-server/administration /windows-commands /setx 1
IHNCRIBA R EZEE S 2700 setx A7 Y FIZOWVWT,

4.6.2 Python ET7 71 ILZRDIF3

N— g 3.5 TEH.

HEINCER S5 Python £ Y Z—F VXD AR — kX =2 —JEH%Z@ 57213 T4 <., Python Za<> 7o
ST LEEHLEZVWEESI 2D LNERA, A VAN =TI EDDDREERITIA T avBbhET,

4 YA+ =T DRHIIDR—IIZ "Add Python to PATH” 2 \WS5 SNADF T avhdbh, IhEERTL
A YA =FFA YR SV BIRAR PATH 1B U 3, Scripts\ 7 A VX DEFbEMINET,
NZEha<wry FFar 7 25 python E XA T LTA YR TYREZRELAD, pip XA T LTty r—
CAVAI—=FREFBLIZDTEET, AV RIAVLLDOREBAEDT, A7V S b2avwy K74 V5IEfTE
TEHTI2ZDTEET, AVYETAY OXEESEBL TRV,

AVAMN=ARZZDOF T a Y EAEMILTOWEL2722 LT, 4 YA M=% HEEITLT Modify) %
BAT, TRUEEMCLEEET, HEIWEIZ58 T b, PATH BRI FECBETE T, #E. BREHOD
BE BT XV, BIRER PATH 121 Python 4/ YA+ =74 L7 M) REGRERDD £3, 1Zh
DXy PV eREEIan sy TR > TRNTLEI VL, ZHOEFIIUTDO LR DET (UTFEMD 2 DD
I VIEBCEFELTVA D ERELTVET):

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

4.7 UTF-8 €E—F

N—a v 3.7 Tl

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)
4.7. UTF-8 €E—F 57
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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 fE: RIFEZHDERE 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.

AMR: Even when UTF-8 mode is disabled, Python uses UTF-8 by default on Windows for:
o Console I/0 including standard I/O (see PEP 528 for details).

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

4.8 Windows @ Python 5> F v

N— a v 3.3 TEM.

Windows @ Python > F v 1%, %72 Python D N— a Y OMNBORE L EIT2F22—574 V54T
To AZVUTh (RRiFa~<vy FI4 YY) TRED Python D=V a YOREEEz OB &, MEEZREL.
FDON=TayEFETLET,

BRIBZH PATH IC X B HIELE ST, 2D T UF +vid Python O—FiltlianN—Ya vz, ELOGERLET, 2
DIVFREIATLIA R RDBDEIDBZ—HFTLDA VAL —2arDh2ERL. $720 #HiLiA VR
F—AXAELD B EEONN—Ja v B BELET,

FUF X DI Y PFIILDMAART PEP 397 I2H D FF,

4.8.1 &I

ARV RSAUhSREEHT S

N—Tar 36 TEHE

Python 3.3 ¥ ZRLIED S AT LT 4 R4 Y A=A TiE, T ¥F % —» PATH ISEMENET, SVF v —
F. AFAlRER D 50 5 Python D= a VICHIMEL D 2720, ERICEDAN—Y 2 D Python 24 > 2

F—LENTVEDONEIEBETEIDERA, FVF v —PEZIZ20EHETI U TOavy FEavwr R
Ty NTEITLTL XV
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[PY

A VAP =N ENTVWERHNN— 3 »D Python BEENT 23T TS, BECBIICKT IS TEET
L. Bioa~<y 74 V58U EE L CTEH Python ICET I dTEE T,

TR D NN— 2 D Python (72 Z21& 3.7 & 3.11) 234 Y R =L ENTWSHE1E. Python 3.11 25EH)§ 5
ZXiZk b ET, Python 3.7 ZEEL72W0iR s, ROavY FEETLTATL IV

[py =81/

A YA =L TH% Python 2 DEHN—Y a Y ZREREFLEZVHER, ROa<wY FEFTLTATLILE W

[py -2

MR &5z —PH2E5THNUL, FVF v A YA P—LENTVEHA:

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

operable program or batch file.

Zoax v R

[py --list

I, BEA YA =LA EATWS Python DAA—Y a Y ERRLET,

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

using the -V: format.

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

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

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

# Select any 'PythonCore' released runtime

py -V:PythonCore/

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

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

{RA8IRIE (Virtual environments)
N—a v 3.5 THEM.

(BHES 4 72V D venv £ 2 —UAERY — )L virtualenv TfE - 72) (REEEREEDS 7 27 7 1+ 772 REET Python
DRI AN =2 a Y 2IEERE T Y F 2 BET DL, 7 F ¥ BI70—NABA YR TYRXRTRELZD
RIEEBRED S DZEFITLE T, R — VULRIESI DA VX T X 2FRTT 21203, KEREOEIEZE1L3 2 5.
FFBRIIC 7 a — N L Python N—Y a Y ERIEE L TLEE W,

AOUThHE5ESHTS

T AMHD Python X7V 7 b Z{ERLEL & 5, hello.py EWIHHKFTUTORNED 7 7 £ VEIERK L T <
7ZEW

#! python
import sys

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

hello.py BFET 274 L 27 FUT, Faavxy FEFTL TSV

[py hello.py J

A VAR =L ENTWBEHOD Python 2.x D= a2 YEEDPRRINZIETTT, Tk, 1THZUTD LS
WAEBELTATLZEW:

[#! python3 ]

a~ Yy REHETT S . SEEEHO Python 3.x DIFMMBRRENZET T, TNETODaAavy I 2D
Fle Rk, KOl wAN—Y a VEMiTFEIEETE 2 S TEFE T, Python 3.7 B84 YA F—LENTWBH
B, BYIDITE #! python3.7 WEET S L, 3.7 D= a V[ERHPRRINB1EITT,

AR Y RSO L IEERD, BAIMD D2 "python” 1&4 ¥ A b —LENTW3S Python2.x D
MAN—a v AT ERLTLEIV, ZHUIRATEHME L, python B —f&HYIC Python 2 2153
Unix ¥ O HEHED /=TT,
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771 IV OBEERTHSEET S

4 YA P=IURIZ, 7 ¥ F ¥ & Python 7 7 4V (§72D%B .py, .pyw, .pyc 7 7 A V) IZBET S5 T
T EDRD, ThHD7 7 40% Windows DL AT 0 =5 —TXINI Vv 7 LEBRET ¥ F v b,
FTHRARZDERICHEEEZ > TRAZ Y T BMEONLIZREN-T a VRIEETED X5 FT,

IO I BEELAEIZ, B—D T U F v BEEITONEIC L > TEEOD Python N— a > RIS RK—
FTEBZLTY,

4.8.2 > /\> (shebang) 17

A7V TN T 7 ANDIEDITH #! THE o TWBEHER, ZDTIES =8> (shebang) T L THISATWY
%9, Linux D Unix R OS EZ 5 LAATEZB LB EYR-PLTVWELD, TRNLDZ AT LTIE, A7
VIR EDXSICETENZDERTIDICLL b EF, Windows ® Python 7 > F v ¥, Windows I
@ Python 227V X+ DRICHERERZFHTEZ 2 X512l LofITldZzh s OEEDHHAEEZRLTVET,

Python 227V 7 b D> 2N fT7% Unix-Windows B TBAHRIREICT 2720, DT Y F ¥k, EDAL 2T
EAWEONZDEIEET 220D KED " a~v Y FEFR-—FLTVWET, R -FZh3Ea~r R
BUTODDORH D %7

e /usr/bin/env

e /usr/bin/python

o /usr/local/bin/python
e python

BERNZ, 3 LAZ V7o 1{7EHD

[#! /usr/bin/python

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

lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version,
or the major and minor version). Furthermore the 32-bit version can be requested by adding ”-32” after the

minor version. l.e. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

N— a ¥ 3.7 TEM: python 7> F ¥ D 3.7 »H1E. KREIZ 7647 21T T 64-bit REZERTEET, &5
I, RAFT=—N=DaVELDAI Y —N=T a7 —F727F v 72F (HlZiX. /usr/bin/python3-64) T
BETEEXT,
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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.

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

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

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

[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\U{TD5|H

Pz NVATTIE Python 4 Y 2 7V RIZESNZEBMOGREIEETZ2IdTEFET, L2 = NUT
KMRDESCEPN TR LEL &5

{#! /usr/bin/python -v

ZD%HE. Python 13 -v A7 a U ETEHTSTL &S

4.8.4 hRXZAIA1X

INl 771IICEBNDRETAX

ZYF %200 ini 77 A EELIAITEET, BANICE, BEDL—F D7 TV r—varr—&7 4
L2 bV (%GLOCALAPPDATAY, %7:z1% $env:LocalAppData) @ py.ini &, FVF v eRMUT 4L 27 bVIZH B
py.ini T3, "aY V=W RDF Y Fx (0% D pyexe) & "Windows' FRDZ > F + (D% D pyw.exe) lI[F—
D .ini 77 ANVEFHLET,
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"application data” 74 L' 27 MU THEEINLREII. FIT7 7 A VOBECH 25D I D EBREINET, 207Kk
O, FVFXOBEICH B inil 77 ANANDEZRALT Z AN TERVI—FIE, 72— LR ini 7 7 4 LW
Davy Pz FFEZ (override) TEE T,

T7ZIL LD Python N—23>DHRXEZIAX

EDON—=Y ay® Python 2a= Y FTHEATE2rE2ED LI/, N=YaYEffitha~vr FicgdohsdZ
EWBDET N—Ta VBEiFIEIX Yy —AN—Ta VBESTHRED, AT a OBV A R (V) LA F—nN—
VaVRETPREFNICKHEE T, I 51T, "-327 R 7-64” ZBFL LT 32-bit H B W& 64-bit DEH 5 DEIENE
REhd Dzt RTEET,

72 213, #!python W5 ¥ = NUfTEN—Y a VEHiT 2 EAFHEAD, #!pythond IX Y ¥ —N—Ta v
ERIRET 2 N—Y a VEMiTFEEAET,

A<y FIIAN=Y a VEMiFHROPSRWEE, BREZ PY_PYTHON Z&EL T, 774V FDOAN=Y a v
BHEiFERETEE T, 7 E?SZ"L“CL\ZM\%A\ 77 4V MHEK "3 TS, TOERITIX 37, 73.77, 73.7-327,
"3.7-64" DX RERDEE ARV RIAL U LIFETEET, (7-64” 7> = »i& Python 3.7 gD 5 >~
Fr TCLPERRVI EIEFERLTLEZ W, )

<A F == a3 VEMIFOEOD HIRWIEE BREZE PY_PYTHON{major} (Z 2T {major} . FFlTHE
TNZBEDA Y vy —N=V a VEHiT) RELTREBRNN—VavZIEETAILNTEET, 250 o/t
T avBROPLRITNUE. TUF X EA VR P =EAD Python XN—Y a Y ZFIZELT, Rohos7ZdD
A% ==V aVAF~A F—=V VRO EEHMOODEFHLET, RIESNTVWEIHIITIEHD FHA
P, HEIEEDRAY »—N=Va VRTRBRIZA VA= LTN=Ta VIZRDET,

64-bit Windows T, [A—® (major.minor) Python N\— a2 > ® 32-bit ¥ 64-bit DM T DEEHN L ¥ 2 +—b
SNTVWEGE, 64-bit N—2 a YDIZIBHIELSINET, THUIT ¥ F v d 32-bit & 64-bit DEHBLHTD
FABI LT, 32-bit DT U F viE, FHESINA—Y a VHRFERHAJEETHIUL, 64-bit D Python 2B/ L T
FITLET, UL, DNV a VB PCIRAVAF—LENTOVEIDLDATI Y F v DEHEFTRTE, Z
NENA VA=V ENLIERICEFRE SRS (DF DHRRITL YA M= L&z Python ¥ T ¥ F v 32-bit
2 64-bit RS2 D EWV) KO T 2D TT, LGz, F7>a>d 7327, 764" 74 v
JATIDEHEAETEET,

fl:

o BT 24 7Y a YREINTWARWVWEE, python B XU python2 2 v Kid4 Y A b—LEhTWV
ZEHTD Python 2.x N— a Y2 L, python3 a~< > FiZ4 YA F— L XN TS HEHFD Python
3.x %’fﬁﬁﬁbij—o

e python3.7 I< Y Fid, N— a YHARRIIEESINTVWE D, LA T a V2SR IHEA,

e PY_PYTHON=3 D&, python BX U pythond 2w Fidr dicA Y XA b= L ENTWVWBEHD Python
3ZEHLET,

o PY_PYTHON=3.7-32 D&, python 2= ¥ Fid 32-bit KD 3.7 Z A L £ 35, python3 a2 ~< > F

4.8. Windows @ Python S >F ¥ 63



Python Setup and Usage, J'J—X 3.11.11

FA YA P =M EN TSRO Python ZHHLET (X ¥ —AN—Ya YPHEESNTWD L0,
PY PYTHON 3% Z#ENELA, )

e PY_PYTHON=3 T PY_PYTHON3=3.7 O, python 8L python3 iZ¥5 563 3.7 ZFHLET

BREEBCMZ, AUEEEZ Y Fvy2MES INI 77 A VTHRT S TEET, INl 774 LD%4T 5
7> a ik [defaults] EFEEN., F—HIETBREEBO X —E05 PY_ LS EEHEZN 723D LR TT
(INI 7 7 A LD F —HIEFALFDILFERXA LRI LICZERLZZI V), BEZABONEE INI 7 7 4 LT
DfeER FEEZLET,

Bz

e PY PYTHON=3.7 EHET B 2ld. INI 77 A LI TFEEBEENZ T L 8 EMTT:

[defaults]
python=3.7

e PY PYTHON=3 ¥ PY_PYTHON3=3.7 2K ET 2 rid. INI 7 7 A MIZFEEAEENBE I L 2 ElTT:

[defaults]
python=3
python3=3.7

4.8.5 2

BRIGZE 4 PYLAUNCHER_DEBUG MERE XN TV o (REMEMATH - TH), 7 ¥ F v 1 FZWEHRZ stderr (D%
Daryy—n) THHLET, ZOBHHRDOX v —JIFFHMT LHDH EOVBDTIN, S5V oknN—Yay
@ Python DBMHI S N7z, BREREDAN—Y a YEIRX W2, 2 LT, SRO Python 2573 % DIcff
ONEHERAT Y R4 VB R TANET, CHEERZTAMRT ANy 7DD DT,

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.
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4.8.7 Install on demand

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

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

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

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

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

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

2T e &ies

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 EZ 21— I)LDEE

These notes supplement the description at sys-path-init with detailed Windows notes.
._pth 7 7 A BRMAL SR 572 Zik, Windows TlX sys.path IZXD LS ICHEINET:
o« BANCZEDTY FUMBEMSNET, TABAL Y T4 L7 FUERELTOVES,

o ZDXIT, PYTHONPATH BRIBABMPFAT 2 L &, REZH THRI STV XS EMEINLE T,
Windows Tl K7 4 Z3#AITF (C:\ 2Y) L XAIFT 272012, ZORBEEBICEEN 2 RADXY] Y XF
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B Iaor TRITUERESRVEIEREL TL X0,

« BHIT” 77V 4 —% a>®,XR” % HKEY_CURRENT USER 7> HKEY LOCAL_MACHINE ®F10> \SOFTWARE\
Python\PythonCore{version}\PythonPath D% 7% - LTERIT LI N TEEXT, ¥ 7% 137
TN MEE LTI an Yy TRYISNI AT 2RO Z e B TE, FHL A sys path BN X
NEdT, (BHEFEDOA YA =7 =13FXT HKLM L2FHLRNDOT, HKCU [J#EFEZETT)

o PYTHONHOME HEESINTWBIFE, D "Python Home” & LTHKbF 3T, ZhLINDHE.
"Python Home” ZHEE 3 2 72912 Python OET7 7 A LD X225 7 HHIZ 7 4 L7 (Lib\os.py ¥
721X pythonXY.zip) ARXNE T, Python home B3RO o 7HE. Z2Ih50WLD20DH TTF 417

VU (Lib, plat-win & ¥) % sys.path WGEMEINE T, ROoroRkro7BE. 27 7% % Python
path 1ZL ¥ 2 b VIERE N7z PythonPath 7 SN E T,

o Python Home 23 R0 53, BREEAH PYTHONPATH DHEESINT. LY ANV Y NUBROL S Lo
7eHE. BE T 577 40 FOASZAPBFHEINE S (Bl .\Lib; . \plat-win & ¥),

AL VDFITT7 7 ANV ERICHFH»—2LDT 4 L7+ VI pyvenv.cfg DD 256, ITDRK - 7= HRI255H
Hahxd:

o PYTHONHOME HEEZINTE ST, home DN S ZADIGE, home HEDEEX L Y DFEITT 7 4 v o
ETA2DTIERL ZDRRABHNET,

FReLTIH2D%T:

o python.exe 2 ZFNLIID Python 74 L7 b VIZH B exe 77 ANVEFETLIZE (A YA P—LEN
TW2HETH PChuild 225 EHEETEINTNBHETS) core path 2FHEN, LI ZX M VAHD core
path IXEHRINF T, ZHLHDL IR MY D ?application paths” IXFEIZFHAATNE T,

e Python 2D .exe 7 7 4L (DT 1 L 27 P VITFET 2565, COM BEHTHAAENZGERY)
AR FEINTWSEEIE. "Python Home” B3HEESINT. LI A MVIZH S core path DIFIHSILE
T, TN DL P A MY D "application paths” IHICHAAENF T,

o Python 23Z® home ZHOFHNT, LIZXAFVDHEDLRWES (ZAEWLD2DETHBLLERA
ZAbL=varvty b7y TOREINT exe). NRAGRPRDOT 7 4L~ & L THM S ZADMEDIE T,

BEO7 7V — a YREAAYIC Python 2N B LZWESEIIZ. DLTFOBE (DWIhr E238E88)
WEDIEPDA VA ML= a e DEELRITZ P TEET:

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

listed.

o If you are loading python3.d11 or python37.d11 in your own executable, explicitly call Py_SetPath()
or (at least) Py_SetProgramName () before Py_Initialize().

e HBEO7 SV —a v 5 python.exe ZLE)I S 2 H{IC. PYTHOVPATH %2V 7 L7z h E&FEZ L,
PYTHONHOME %%t » N L TL &V,
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o If you cannot use the previous suggestions (for example, you are a distribution that allows people to
run python.exe directly), ensure that the landmark file (Lib\os.py) exists in your install directory.
(Note that it will not be detected inside a ZIP file, but a correctly named ZIP file will be detected

instead.)

INBETATLTIA FRA VA=A ENTT 7 ANLD, BRIDT7 TV Ir— a iy FALSRIEES
AT7Z2VDavr—IZELELEVESIILET, ZhELARINIEDRIZO7 TV r—>a 01—+ i&, MHrLls
MEEIEZ 200 LNETA, LTHELLRYIDORESRETT, 1Z0D0DDITL IR MY NOIFFED X P
I —H D site-packages DHEZ D LZIFRT VLTI,

N—Y a ¥ 3.6 TEH: Add ._pth file support and removes applocal option from pyvenv.cfg.
N— 3 ¥ 3.6 TAEHE: Add pythonXX.zip as a potential landmark when directly adjacent to the executable.

N—3 a3 v 3.6 TIEHESE: Modules specified in the registry under Modules (not PythonPath) may be imported
by importlib.machinery.WindowsRegistryFinder. This finder is enabled on Windows in 3.6.0 and earlier,

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

4.10 EMDEZ 2—IL

Python 3277 v v 7+ — 2 H#EHIEL TV ETH, Windows IZLpRWVWL=— 7 RERED H D F5, fHUE
FATZVENHDT A4 T VDM T, BODPDED 22—, ZIVoEEEEF S 2DDA=Ry bHRHD
i‘j—o

Windows [EH OEHEE Y 2 — L IE, mswin-specific-services IZEPNTWE 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)
o Win32 API MFOHI L
« LYRALNY
o« ARV IERS
o Microsoft Foundation Classes (MFC) user interfaces

PythonWin & PyWin32 iIZff/@LTWa, 3> FAD MFC 77V 5 —>a>»TF, ZHRIEEIL ML DTNy
HeE&t. MAAAARER IDE TY,

BE:
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Win32 How Do I...7
by Tim Golden

Python and COM
by David and Paul Boddie

4.10.2 cx_Freeze

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

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

4.11 Windows £ T Python ZaO>N\T1ILT 3
CPython ZHATa Yy R4 L LWEE, ROIKINEZLIE V-2 ZEIET2 22 TT, &RHTV Y —RRD
V—=2Zh HLW Frv 7Tk ERYA—-RTEET,

YV — 2V ) —Zi& Microsoft Visual Studio TOE L KDY Va—Tary 774070l b7 7 AANEE
NTVT, ZADBLBRD Python VY —RiffbATnWda> %4 7 TF, TS 7 7 A& PCbuild 74 L7
FURIZH D ET,

Ll R 7t 20T O— KA IEHIX, PCbuild/readme.txt IZHH F T,

PEERE Y 2 — iz DWW T, building-on-windows ZZHR L TL 72X W,

412 ZDDT S5y T x— L

Python ORI OHF T, BECHIR-FINTWEODPDT T Y 74— 240 (2—F —PHEED
TROVDIZ) Y R=FEZNRLBoTVET, IRTOVR=-PEINRVT Ty b7 3 —AIZDOWTOFFAMIE
PEP 11 5=y 7 LT EE 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

AVNRANFEAAL VA =FPRBEINTVE T Ty 74— 22DV TOFMZRERIE Python for Windows
ESIRL T W,
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FIVE

USING PYTHON ON A MAC

Author

Bob Savage <bobsavage@mac.com>

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

Package Manager that are worth pointing out.

5.1 Getting and Installing Python

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

which runs natively on the Mac’s new Apple Silicon and legacy Intel processors, is available there.
What you get after installing is a number of things:

e A Python 3.11 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.

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

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

FR: 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.
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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.

If you are familiar with Python on other Unix platforms you should read the section on running Python

scripts from the Unix shell.

5.1.1 Python X2 ) 7 bDORITHE

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

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

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

//aquamacs.org).

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

search path.
To run your script from the Finder you have two options:
e Drag it to Python Launcher.

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

Preferences menu to change things globally.

5.1.2 Running scripts with a GUI

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

Use pythonw instead of python to start such scripts.

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

For more information on installation Python packages, see section EBIID Python INy T —J DA > X b—)L.

5.2 The IDE

Python ships with the standard IDLE development environment. A good introduction to using IDLE can

be found at https://www.hashcollision.org/hkn/python/idle intro/index.html.

5.3 EM®D Python Ny Tr—SDA VA M=)

This section has moved to the Python Packaging User Guide.

54 GUI 7093>=>5

Python T Mac £®D GUL 7 V5 —>a >y 2N RTE3HEDP WL O0HD T,

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

The standard Python GUI toolkit is tkinter, based on the cross-platform Tk toolkit (https://www.tcl.tk).
An Aqua-native version of Tk is bundled with OS X by Apple, and the latest version can be downloaded

and installed from https://www.activestate.com; it can also be built from source.
A number of alternative macOS GUI toolkits are available:
e PySide: Official Python bindings to the Qt GUI toolkit.
e PyQt: Alternative Python bindings to Qt.
e Kivy: A cross-platform GUI toolkit that supports desktop and mobile platforms.
o Toga: Part of the BeeWare Project; supports desktop, mobile, web and console apps.

e wxPython: A cross-platform toolkit that supports desktop operating systems.
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5.5 Python 77U —> 3 >0t

Python 23— RZRAX Y R7R—VREM7 TV 75— a VICEBRT 2V —M3FA R O0BHH 5
e py2app: Supports creating macOS .app bundles from a Python project.

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

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

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

artifact.

5.6 DV —2X

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

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

Another useful resource is the MacPython wiki:

https://wiki.python.org/moin/MacPython
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Python 7025 I v /5% Y R— 132 IDE 372 EAHDET, ZLDIZF 4 XL IDE KES YRy 7
ANA T4 MMEBE. TNy 7Y —)L, PEP 8 F = v Z7IRENH D £ 7,

R —E% /L 5121&, Python Editors % Integrated Development Environments % g3 T < 72& W,
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>>>

2to3

abstract

oS

&

The default Python prompt of the interactive shell. Often seen for code examples which can be

executed interactively in the interpreter.

x
DHDPEZLNET:

e The default Python prompt of the interactive shell when entering the code for an indented code
block, when within a pair of matching left and right delimiters (parentheses, square brackets, curly

braces or triple quotes), or after specifying a decorator.
o HHAAADER Ellipsis

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

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

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

scripts/2to3. See 2to3-reference.

base class

(HIRIE S 5 R) fIRILE S 7 213 duck-typing 25 S 5 S DT, hasattr() REDHIDT 7 =v /T
EABIFTH o 72 D WD IciR 5 (Bl 21X magic methods DHE) HEIKA ¥ X —7 = —RAZERT 5 /%
2L £, ABC 3R (virtual) 727 A ZEALET, ZHUIHT AL LMEL FEAD. £
N TH isinstance() % issubclass() WKARMINFT; abc EV 2 —NLDFFaX Y F2ZHLTL
72EW, Python i12id, £ DflAIAA ABC RIS TVE T, ZONRIE, (collections.abe E
Ya—)LT) 7 —XME, (numbers €Y 2 — /A T) L, (io £ 2—/T) A+ VU —4, (importlib.abe
EV2—NNT)AVR=F 774 VEARUEB =KX =TT, abc EY 22—V ZHHLTHED ABC Z{EKT
ERES

annotation

(77 T7=>ay)EBB 77 RAEMNE. DT X—=22RDEICEFRT 2 7L TT, BEICXD type
hint & LTEHLNLTWET,
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O—ANERDOT7 ) 7—a VIFFETRICWE 7 7 XATEFEFEAL, ZJu—LZ 8., 7o 2@H. EEo
77 T—=aYiFENFNEY 2 -, 75 R, BD __annotations__ FFRBMEICHER I TV T,

HERED AN B 5 variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fiey T/ 7= arEMHATERNRA NS Z 77 4 X LT annotations-howto HZ LT 72X W,

5|%% (argument)
(F25180) BIRCZ PO TS, BAE (F721d AV Y F) ICETHETY, EE 28D D $3

o F—TU—F5|E: BT LOBRIZE I BORNCHENF DWW D (fl: name=) R0, ** IZHilF 7= &F
EoHDEr LTHEIN5E. HlZIE. XD complex() ODMEURH L TIE, 3 & 5 25%F—7— F5[#
T3

complex(real=3, imag=5)

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

o MUESIE: F—U— F5IELND5IEL, MESIBIZEIEY X FOHIZEL T TE, T2+ 1ITHIT
7z iterable DBEZRL LTET IR TEET, HlZIX ROFITIE 3 & 5 1dMAHMAES I TT:

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

FEIBUIBEBOEBRICBWTHARITEDO o — AL EBRICE D Y ToNE T, b Y TETIHANIOVWTIX
calls 2B LT 7EE WV, YV Xy 7 RAZBVWTEHFIBERT-DICHoWENEMHS Z e HKE T,
Ml X A EZ e — A ABEICE Y Y THENET,

&51% . FAQ @ FEFIERGIEDENIATTT2? . PEP 362 2B L TS,

asynchronous context manager
GEFRa >y 7F A bv =Y v) __aenter__() & __aexit__() XYV v REEFKT 5 I LT async
with XAOESEZEH T 2479 =2 P T, PEP 492 THASIRE L,

asynchronous generator
(FEEEAY = 3 L — &) asynchronous generator iterator iR BIEL T, async def TEFEEI Nz T/l —
F VBABUTI TV R TA, yield REFOMR TR D £, yield :id async for L —FTHAHTE S
EOIM P ZERT 2 DIHHENET,

WEIIEFAY = 2L — ZBBER L E T2, RiCk> TR A XL —21TL—&2 2837556
DHYET, BRSNLERPHS 2 THRWEGE, RO Een B e AL $5,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbHBZ I HHD
S

asynchronous generator iterator
CGEFRIIY = 1 L —& A4 7L — &) asynchronous generator B THEKENZ AT 27 FTT,
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ZAUX asynchronous iterator T, __anext__() XYV v K& THEN 2 & awaitable & 72 =7 + %
BLET, 2D awaitable & 7Y =7 MME, KD yield RETIHFAMPY = 3 L —XEKOAREEEITL
£7,

% yield TE—RANCUHEZ K L. ZOHOFEITIKE (0 —H LV EHSPHREF O try XEETD) RillE
LET, EEEBAS T RL—FALTL—42 » __anext__ () TIREN7=MD awaitable THEBRICEHB T 2K
1213, ZOHhMEFSEIZNE T, PEP 492 BX U PEP 525 28R L T X W,

asynchronous iterable
(JEMEAA 75 7V) async for XOHTHHATE 24727 T3, BHHD __aiter__() XV v K
5 asynchronous iterator iR EIRFIUIIR D F¥ A, PEP 492 TEAINZ L,

asynchronous iterator
CGEFRIIA 71 —%&) __aiter__() & __anext__() XY v RE2EELA T2/ FTF, __anext__Q)
& awaitable 7 7Y =7 bR ERFIUIRD £ A, async for | StopAsyncIteration flFt %% MH
TH5FET, EAAATL—KD __anext__() AV v FHIRT awaitable Zf#k L £ 3, PEP 492 C#&

AENF L7,

Bt
(Bl A7y =7 MicBEMST SN, Py FRERNICL > THATTEESRBINGETT, iz, +7
Tz b o DEN 0 ZFo TV L E, ZOEMIE 0.0 TEREINET,
F 7Y =7 MiZIZ, identifiers TER SN2 T TR BRVWHFTOREEERE X2 2P TEET, 2R
setattr() Z{H\WV, A7 =27 bBZNEFATLTVEIHEEIITAET. 20X 2EMEE Ry FRER
T 7 72X TEF., RODIZ getattr ) 2o TWMAIBELDH D 5,

awaitable
(fFH%PTEE) await N THEHT 2 2R E2 A 7T =227 M T, coroutine 2>, __await__() XV v FH
H2FTY 2V bTF, PEP 492 2L T I W,

BDFL Py
R =G MHEE (Benevolent Dictator For Life) OB TF, Python OfF#. Guido van Rossum O Z
T3,

binary file
(N4 F VT 7 AN bytes-like TV LTI b OHAAABIUEZRAANTES J7AILFT
Ik TTe XA FVT7ALDHNE NALFVE—F ("rb', 'wb' or 'rb+') THLNITZT 7 4 L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY XA TY,
str A7V FOFAEEIDVTEDZ 77 AN0F TV 27 MZOWTI, text file BB L TLZE 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.

7
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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 ¥ R—F L TWT, C SFEOEKT EfiLlc Ny 77y =2kt 7o 27 b,
bytes, bytearray, array.array ®. %< O 7% memoryview * 7Y =7 P ZHICE D £7,
bytes-like 72 =2 M, T—&EHE. NAFV T 7 A ANDRE, Y7y bEREHLEZEERE, A
FUVTF—=REERTE2VSVARBEICHHT 22 e TEXT,

BODPDBRIETEINAF VT —REEHTZRENDDE T, ZORMEORF 2 XY FTIEEL " HAFE
AREZR bytes-like A 7Y =7 P ICEKRLTOVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENE T, £/, OB ODLDIMETIIAELRA T =7 PO
AFVTF—=% (" HAHLEHOD bytes-like A7z 1) ZRHELET, £4UCIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(>S4 b a—F) Python @Y —Z2a— Fi&, Python 78025 L® CPython 4 ¥ &7V X ONEFRHTH
BNA Fa—=FAay A LENET, N ba—Fi& .pyc 7740 CF vy adh, L7740
DEHIRFETINZ L ZWF I EHRICRDET (Y—RA—= K256, Fa— FAOHED 2 > 81U
XN FET), 20 " HEEFE (intermediate language)” (&, #&4& D NA b 2 — RIS % BEHEE %
792 RETSY TEFET 2 VWAE T, HERERELE LT, N1 Fa— FZRZ % Python <>~
MICHEIfET % Z &%, Python VUV —RAMTHETH 2 Z LTI NTOERA,

NA ra—Foma—Eld dis EV2—1 ZHHFET,

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)) FRODZRFRTEITENS 12D 8 e LTEI NS

952
(ZFR) 2=V —ERLFT TP 27 V2ERT 27DDT7 7L —1+TF, Z7IRERIEH, 2DV TR
DAVARVALORERETERY v ROEREEAEL T,

class variable

(79 AZH) 75 A LICERSIH, 7FALRLT (DFED, Z77ADA YRRV A ETIERLIZ) BEX
N2 ZrZHNE LTWAERTT,
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complex number
(BHRE) L<HON TV EEMREZIRELLDDOT, IRTOIEG e oM LTREINWE T, B
BOIRBEERNL (-1 OFHIR) I2FE2HI 70T, —fRIBEETIE 1 tErN. LH¥TE j tEHEINE
§o Python 3EZEHICHAAALTHIEL, BEDKLEZM > TVWET, EHIIREIC j 200 TEEZE
§, flZ1E 3+1j T, math €Y 2 — VOBERLIRZ AT 21213, cmath ZfVF 3, HEBOMEMIZ
DD BERBAOMAEET T, HEEZECRTI IZIFEEVRIEALTLE>TEWTL £ 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
variable which can have different values depending on its context. This is similar to Thread-Local
Storage in which each execution thread may have a different value for a variable. However, with
context variables, there may be several contexts in one execution thread and the main usage for

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

contiguous
(B, i) Ny 7 7 DEEIC C-E8E F721& Fortran B8t TH 25512, 2Oy 7 71 38ELTVS
LARBREET, ¥uRimny 7 71 C @i TH D Fortran @i TS, —RILOBEHITIE. ZDOERIIHT
XEY ETEE S 2 X5 KEREBES M. RFEXEarLME DA TWIEFR TR : 3, 2XTo C-HEi
ZEHITIE, XEV 7 FLRIEICEREZ K2 BICIEREDRZFORINCED 2 DI L, Fortran @iz
B CRRA DR A FOBRANCE E £ 5

d—F>
(AN=F V) an—=FYFIITN—F DL D —RPLFKTT, F71—F ViTidRD oMk s 5
AD. ok sl Mmhr bt Ed, aL—F I3 ZL OkA RHEP B A, Hi5, BT ZeH
TEXJ, aL—F VI3 async def X THEETEZET, PEP 492 2SR TSI,

coroutine function
(aN—F VBB coroutine A7V =7 N ERTETT, aL—F YERIL async def X THEEIN,
await, async for, BX U async with ¥—7— FZFOZ MR ET, 2 bHid PEP 492 TEA
SNE L7

CPython
python.org TEMAF XN TW3, Python ’n 2o 3 vV SiEOEMENFEEETT, "CPython” ¥\ 5 HiGE
E. ZD%EE% Jython % IronPython ¥ \Wo 7=l SEEEr XA 2 RENE G CHHINE T,

decorator
(FTav—%) HloBEEZ RIS T, @, Curapper M THMZH iy L GEHENES, 7aL—20D
—RH 72 M HBNZ. classmethod() ¥ staticmethod() T3,

FTaAL—RDFREI VR VRS aH—TF, XD 2 OOEBERIIEHRICFE L DD TT:

79


https://peps.python.org/pep-0343/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://www.python.org

Python Setup and Usage, J'J—X 3.11.11

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

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, DEDHDLDATEA, T7aL—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.

FRAZYTFEDRXY v FIZBE L TOEMIZ. descriptors % Descriptor How To Guide ZZ /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
(FFENTEEG) iterable NORTH 2 WIE—HOERZUIHE L T, ZORRPORIFELZRT a7
FEZXSTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n **x 2 1T}
S BEEEE AR L E 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2T A7V =7 b TF, HHEDHHODH)
MR 2—%2RELET, bbb, HEILEINI 2 — 32N KL ET, HEFEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZEH LT3V, dict-views ZZLTL 2S00,

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 )
24727 MPRELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbbic, BificA 7Y =227 b XY v RREESMEh ) #HbhzD LE
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T, (7LD EIICRZAT, 7LD LS RBIE ZARETeATHS,) A VX =7 —R%H KD
HHTZ2Z2T. EFRTHA I NZa—RE RKVE—T7 4 v 7 BRRELHF L CERREEZM ExEZF
T Xv XA type() % isinstance () WK BHEZ BT E T, (2L, Xv &4V T %
HREEI X THETZ2ZLdTEET, ) 2ofb b, MAIC hasattr ) HESR FAFP Jur'5
IVIERFBALED,

EAFP
ERA[2 e 2 X DFLEHE D HHNES (easier to ask for forgiveness than permission, ¥— 7 4 —DiEH])
DUETF, ZTD Python TR LN TWEa—F 14 Y FTAXANVTE, BEIIARNZF —REIEDFE
TE2HDLEL. ZDRED - TOIGA BN MR L T, COMBTFERIEI2a—-7T417
ARA M, try XB L except XD ZADZDPREUTS, ZDO77=v 2k CDOLIKE
BTELfEONTWS LBYL AX AN MBS DT,

expression

() MHrOELFHIX NS, —F & FH DO (a piece of syntax) TF, Wz 2, X&FV 771,
HHl JBET 72 A HEFPHEBITFOH LY, 2RI HROEROMAENRTT, MOZ{OEFHELE
V., Python T EEOETOMBERZIRE VI DI TEHD FHA, while DL S, N LTIHX
BN DD ET, KADBKTIRRLIXTT,

extension module
(EBREY 2—) C % C++ TEHEDPNEY 2 =T, Python @ C API ZF|H LT Python a7 %
dI—HY—a—FeLheHhLET,

f-string
YRR 'F PRI WA SIFAN Y T Ik festring” 2N, ZHIE 7 x—~ v NEAXFHIY T 5
L DIEHEEOELMTY, PEP 498 3B L TL XV,

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

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

T7ANF T2 MZRBEBE 3IEBEDDET: FO NAMFU—=T714IL. Ny T 7E0/- N1F
=T 7)., ZL T TFALT7AI TFo /X —T 24T io EV 2 —LTEEINTVET,
77 ANTTY 27 N RAEZREHEN 7R SR open() B EMES Z 2T,

file-like object
file object £ [AFETT,

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.

T7ANTATLADLY A—F 4 V7Tl TRTH 128 N4 FUARIEFICTa— FEN53 Z L HBRFE
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XNELLTWEEDERA F77ANTATLADIY A—F 4 Y7 TINDBRIAE I N Do T-5E1%. API
BH%AY UnicodeError 232 2 20b D £,

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
(77 4V R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,

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

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

floor division
(I D& TRRE) —Fm BB D #5T 2 BAIBREL, YIDIECREBE I // T3, BIRIE 11 // 4
F 2112720 RPN EV NSO EDORRETIE 2.75 28 BoTE %3, (-11) // 413 -2.75
INSWAIC D3 ((RiE: BOERRKADIDEITS) DT -3 1245 ZLICFERLTLEE WL, PEP
238 ZZML T L&V,

£33
(B MM LENCEZ R —HO XD Z ¥ T3, BAEICIZ 0 U LD RE|E 2ET I e PR ET, FEIK
DFEITRICEIBE T 2 Z e B HRE T, [R5 AV v R, function 2B L TL7ZE W,

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

By ) 7—Yarid, BEEEEYE bbbz d: flziX, ZoBE 2 20 int Bo5[5
P XN, £/ int BORDEEFE L HAGIhA TV T,

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

return a + b

BT ) 57— a Y OXEIX function DEI T XN TVWET,

WEEDFAD D % variable annotation, PEP 484, B LT Z& W, ¥/, 7/ 7=y a vy 2MHT
BRRMFSZ 25 4 A LT annotations-howto SR L TL Z&E W,

___ future___
from __future__ import <feature> ¥\ 5 future X &, I ¥ %4 T —IfFKRD Python VU — 2
T L B AR EREFH L CTRAEDEY 2 — A2 a2y I LT 2 L5 R LET, __future__ E
¥ a =TI, feature D H S B{lH%Z FF¥a XY MULTWES, ZOET2—L%ZAYFR—IL, D
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ZR TS 2 Z ¥ T, FREIRYNCEFEITGEME NZDIT VD000, WOTF 7 4L MZR2D (R4
Roleh) BRZZeNTEET:

>>> import __future__
>>> __future__.division

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

garbage collection
(FR=—Yarryay) ZhUREDIS 2L DRV E Y RRKT 208 CF, Python &, BiAH Y~
k. BRI USSR — Va1 s ARl o THAR—DaL s Y a YEFTOET, HRe
Yalr s gc BV a—EMHoTHETEE T,

JIrlL—%&
(¥ = 2L —2&) generator iterator 23R 3BT, @HOBBUILI TV E I3, yield REFORTRZ
DEJ, yield U, for L—FTHEHATE/D, next() B THEZE 1 > FOWMOH LD TES, {HD
WS ZEAERT 2 DIHEHEINET,

BEEY AL —XBEREZRLETY, XRICL s TR PxRL—F1TL—4 ZHEITHERH D 5,
RS NIERDH S TlRWEE, LD DI 2R HEE AL £ 9,

generator iterator

(Y= Hb—&A T L —2R&) generator BAITHERE NS AT =7 FTT,

yield D7 MIZRATFEITIREE (RFTABSAR WD try R 2 ET) R U T, WHEIE—Rc
NET, DxRL—FA4T7L—& M d . L EMVEZIGL T (@FOBEBIETOLTR
T L WIRTE D S B46 S % D & RIRAIT ),

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
(¥=2V v 7BR) Bz BN LR CHEZ 3 2 BEE D SRS N2 BT, RO LIFIZE D%
EEHWDEPET 4 ANy FT7ATY XLIICEDRESINET,

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

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

and annotations.

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

global interpreter lock ML TLEE W,

global interpreter lock

(Za—xnA4 &7y &ay 7)) CPython 4 Y27V ZHBFHALTWS, —EIZ Python @ /N1 FJ—
F 2FTT22Ly RiE—2R0TH 2 e 2RIET 2HMATT, ZHUTKD (dict REDEELIMHA
ABR R EL) 7Y 27 VETFADFERET 71 2k U THREERINICRZ 2124 %5 DT, CPython M)
SYTNEHRDET, A VRTVREEERY 7T 58T, wAF TRy der L 25D 2
2L eBIEHZIT, A VX TV REMBHEICTLF ALy METEZ X5k D ET,

772Uy BHED 2 WISV K DD DIERE Y 2 — Ui, iy & 23R C O HEOE W% 3§
5L EFIT GIL ZEFRS 2 X5 IRFFEN TV T, 74, 1I/0 Wiz 3 23558 GIL 3HICHREINE T,

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

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

(Ny T arR—Z pyc 774 N) IESHERHFIT 272012, FIET Y — 27 7 £ L OREEFHRZITIE4
ANy Y afBEFEHATE2ANL P —FDF v v a7 74 TT, pyc-invalidation 2SR L TL X0,

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

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

Ny Y aFRERA TV 27 PEIHEDF —PHEED A U N— LTHZ T, HEPEGDO T — X HBIEIEN
EBCoNy ¥ aflie o TWVWAENS T,

Python ®4 I 2 =X INAREHAAFT T =7 ME IFL ANy Y 2R[RETT, (VA MRHED X
572) T2 —RITNRAYTFIEINY Y aPA[RET T, (X IR frozenset DX S72) 4 I a—&X 77z
TR EEBNY VAW RTH DI L EDAENY Y aARETT, —Y—ERDI FADA Y ARV AT
BHYSRATI =7 VAT T AL P Ty S 2 ATHECT, Zh5IEET (ASERVT) MRz ES
flichd b, Ny aflld idO) EhEshET,

IDLE
Python O#ARFEERSE (Integrated DeveLopment Environment) & %2835 (Learning Environment)
TF, idle X Python OEEHERZEAMICFMI N TV EEREANEEEDO LT 4 R 4 VR 7Y RBR T,
immutable

(A 32—&70) MEDMER 1A TV 22 b TF, 4 Ia—KTARF TV =2 ik, Bl XF
B, BRURTAREDRBD T, ChoDF 7= 7 MRMERZZ N TR A, HOMEEE 5B
& HRBATY 22 VEERLRGNERD A, 4 32— X TARE TV 22 ME, HED Y > a
EDRATE Y 72 5 IR CEHEREE 2R LET, HEOF—2ZOHITT,
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import path
path based finder 3 import 3 3 %EY 2 —VEBRT 25 (£721F path entry) DY R b, import H,
ZDY A MIEY sys.path DORETH, 37 v r =Y DHEEEF Y —ID __path__ EBEH»S
HRET,

importing »
5EY 2—)LD Python 2 — FAHIDEY 2 —LD Python 2— FTHZ 2 X 512F 3MHETT,

importer =
Pa—VERLTe—-FRTEFTI T, finder & loader DEBESLTHHIXTI T b,

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

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

interpreted
Python 34 > & 7V XEROFFETH D, a2 %4 I F5EBOMMICHE L T, (N4 ba—Far Ao
TWH D7D, ZOXFNIEBHRTTD, ) 2ITOA YR TYVRFFELIEX, Y—RAa—RFKDT7 74 L%,
FFFTABEERC L THhSETSE L L Vo BER LIS, BERFTTEIL I Z2EKRLES, 1 &7
VRERDEFETER. 2V 4 FTERDFEID IR TNy 7DV A4 VIRV DD, FarJ L
DEITIF—MUTENT T, WEEH DS TIL I W,

interpreter shutdown
Python £ Y Z =7V & —i3¥ % v bRV UV REFINLIFIT, Y 20T RTDI Y T 14 HLRAER
MiEZR D, TNTOMRLZY Y — R 2 BFERNCHIS 2. FilZa7 = —XRXADET, 2O7=2—X
W AR=2OL 2 ZEEEFCHLES, 2RI D2 —ERDT A b T 7 X —=% weakref 2 —)1
Ny VPEPHENZ BBV ET, ¥ v bRV Y 72— XHIZETENDZ a— Fid, ZOBKET S
VY —ZANFTTIBRELZRWV (KL DHBHEF7 477 1) —FEY 2— /L% warning HETT) 72Dk 4 2
FISMCEm L £9,

AVER—FYERT Yy bR YT 5EREHIZ  main EYV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2 8 TF,

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

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—ROMNERHTEATI2 I b TT ATV =KD __next__() XYy FEEVRLUECHT (£
73 AA BB next ) 1T ) &, MNDOHOERZ —DOFTORLE T, 7—22%<k5t, fbD
IZ StopIteration BIfEEH L ET, ZORRT, A 7L =24 7Y =27 MIRETED., £hlFFX
__next__() ZfIEMATS Stoplteration ZEHLET, A1 7L —RIZ, ZDATL—KREF TP =7
FEEEIRT __iter__ () XV v FEEELRINERSZVDT, 4 7L —RIEMOD iterable 25§
BIEL AL DHFITHATEE S, 3o 2D e LAWNIBEROREZITS £57%22—F T3, (list D&
S7%) arvTFA 7Y ME, BE% iterO B A T Y =7 MZELD for A—TFHNTHS 7200
2. FRBREHOA 7L —XZ2ERLET, ZhZ2A 7L —XTITBHd2L, #ilOf 7L —2ay
THABADRCA 7L —&2A 7Y 27 b BfUCGRT 720, HOaAYTFDEIIWTR->TLELET,

BRI typeiter I2H D 5,

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

key function

keyword

lambda

LBYL

(F—BIE) ¥ —BIEL H2VIEREREEL . V= MRIEFLKD 7D DIEZ R TIF-H LATRES 7Y =
2 & (callable) T3, HlZ1F. locale.strxfrm() % F—BAEUCH X, v r —UKFDY — M DIEHEIC
Dot ok —+Fx—%RLET,

Python ®Z L DY — i 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—BMEERL HEITNL DD D FF, HIZIE str.lover() XV v FERXF/NCFEXAILZWY —
FEITOF—BE LTS Z e SHIRE T, HB WK lambda r: (r[0], r[2]) ® Xk 57 lambda
Ao F—HBEELZ N TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 D2DFXF—FKI VA MF 720D D ET, F—FBDIEL T EHNTD
flix Sorting HOW TO ZZHRL TL 7Z& W,

argument £
518 2B TLZE W,

(T LK) EHDA VT4 VKT, B OCHEI W 2ICiHixs 120 X #8AFT, 74K
BA% % {E 5 X1k lambda [parameters]: expression TTJ,

FZ 21305 DL (look before you leap) )] DUETT, ZDA—T 4 YT AXANTIE, MU LoHEKREIT
S HMNC, BIRAINCHITESM (pre-condition) HIEZITWE T, EAFP 770 —F L MIMT, if X237 <
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list

S AMEDN D DRI TS,

< F ALy MEENZERE T, LBYL 77 —F13 " R27 @y 7 RY BREOHSIRELZS| =i
ZFTVURIBHH ET, BlZIE. if key in mapping: return mappinglkey] W5 a— KX, HIED
%, BlDAL v FOERDEINC mapping 205 key ZEDRL EEBMLE T, ZOMEIZ. vy 25250
EAFP 7 e —F %25 Z L THIRTZ %7,

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 MAEKEL) =7 Y AHORTH 2 VIE—EOERZ UM LT, ZORRN S22V A F2IRT,
AR NRTTHETT, result = ['{:#04x}' .format(x) for x in range(256) if x % 2 == 0]
L35k, 055 255 FTOMEE 16 KR (0x..) LAEXXFAN» 6725V A F2AERL £, if Hild
F T avTT, if HiBRWIEBA, range(256) DETOEEIMHINE T,

An object that loads a module. It must define a method named load_module (). A loader is typically
returned by a finder. See PEP 302 for details and importlib.abc.Loader for an abstract base class.

Oy—=IT>aA—F14 >4

magic m

mapping

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.

ethod
special method D < 721} 7z[AFEET T,

(o BV EREOF —HKZIR—1 L TWVWT, collections.abc.Mapping #* collections.abc.
MutableMapping ® fMIRILEKS 7 X THREINLZAY v FEEEL TWEaYT7F47I =27 bTT
Bl 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 7% ¥
<7,

meta path finder

sys.meta_path ZMEK L TH SNz finder. meta path finder I& path entry finder L BERIEDH D FF
RN 7/l G IS
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meta path finder 23E2F 2 X Y v FIZDWTIE importlib.abc.MetaPathFinder #Z B L T /2
SIS

metaclass

(RRTFGR) IV FTADY FATT, 7 ITRAERIF. 77 A%, 7 I7RAOFEL, BEZ 72DV X M 2ED
F5, XAXIIRF. FNS 3 OG5 B LTRITMD, 77X 2E2BEZAVET, ZLAYDET
Yl MEREEX GRIE: XA X7 5 AD) 77 40 b OEEERML THET, Python 2RI DIE A R
READARY FARNEBMTELZRTT, IFLALDI—F WMo T, XET7 FRIBRLMBEDZNHDT
T L2 L. —HOBETIZ, XX 7 RAFBNTILI Y MrFERRELE T, 2 2ZEEE7 7122
OuZEMoD, ALy Re—=IWEBMLED, 77927 POEREBIFLZD, V7LV EE
Eyakhr, ZLOBMETHHEINETS,

FEHIE metaclasses ZZ R L TL 72 & W,

XYy R
(XY F) 7 I AKEKDOPTERINEE, 202 T7ADA VAR Y ZADEIEL LTHERH S R5E,
AV REA VAR YAA TS 27 v eE— 518 L LTRITID £5 (ZOHE—5I8ITEE self WX
NET), B & FAINRAO—T SWMLTLZEW,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.
See The Python 2.3 Method Resolution Order for details of the algorithm used by the Python

interpreter since the 2.3 release.

module
(¥ 2—)V) Python a— FOMBEN E LTREEHLATI =7 F T, €Y 2—WIMEED Python
FTI 20 FEEOCAREMERBLE T, TY 2 —ILiX importing DIFRIZ K - T Python IZFHAA T
i\j—o

NVT—2 BB TLTEE N,

module spec £
Va—Zu—FF501Xbhd 4 YR NEEDERE FLAFIZEHE TS, importlib.machinery.
ModuleSpec DA Y A X Y XA TY,

MRO
method resolution order S L TL 7Z& W,

mutable
(32—&TN) 32a—RITNRERATI =7 M, id) ZEZAD I RAERZEETEE S, 1Sa2—47
L) BB TLEZ W,

7

named tuple
ZHIMNZ XTI WS HEEIL, AT LERHEALTWT, 4Ty Z AL BRI LEERZ{HoTo7
LA TEZLEEDOHDPLI I RIIGHEINTVET, Z2OHPT 7 A3MMOKED R - TWwWbd I b d
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Dij‘o

time.localtime() % os.stat() DRV EZ ELW L DA DIMAAALIIAHFIN & X T VTF, ol
% sys.float_info TT:

>>> 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
(BHTZERE) ZROMMHWEN IG5 TT, HRiZEMIIFHEL LTEESAET, ARTERCEATY =
ZED (XYY FD) ARNFIRIZo7b DT TR, BFINZRD O, KBRS D, 2L THAAAL
DLONWHDET, BETEMIILFOEELHC I LICEL>TEY 2 -2V K- +T 5, HIZIXH
¥ builtins.open ¥ os.open() WFHHTEMTXAENTVET, /o EDEY 2 — DB EEE
LTWADBHRT 2 Z i ko CTHETZEMIZATHE e R HEZ B L E 5, FlRIE. random.seed() *®
itertools.islice() &L ¥, ZAFNEY 2 —)l random R itertools THEXNTWS Z & HHH
LM TT,

namespace package
(BHTZEE ARy =) TR r—=YDar7Fre LTOAEMREIN S PEP 420 TEZR XL/ package
TY, HRIZEM Ry 7 =D 3N AR LR W e TE, __init__.py 7 7 A VEFRWD,
reqular package IZFIRD F5,

module 2L TL 72X W,

nested scope
(AR PSR a—=7) IMIITERZI N TV I ER 2SRRI SEET T, BRI D28 B 0B
FTERIN TV 225G, NHOBEBIIMIOBEEHOZERZSHTEET, A XA SR a—-TE7
7 4V P TREBOZRIZI N TE, ZRORARZTERVOTHERLTLLE WV, B— A VERIE, &b
WRIO R a2 —FTERETAZEE LE T, AR, 70— VEREMS & 71— VA RTZE R Ol % Fid
FZ L E7J, nonlocal THMIDLEBICEZADE 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.
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object
(A7 M) RE (BHEPHE) ERINLRZFD (XYY R) 23208 TOTF—%, dLLIE 2T
DFHAZAINI ZZX DRBOEE S FADZ &,

package
(R T =) ¥ TED 2 —ARHRINCH Ty r =% BL e DK S module DZ 2 TF, M
WZiE. v =% __path__ BHE%Z KD Python 7Y =27 b T,

reqular package £ namespace package B L TL 72 &\,

parameter
(R51%) #Ei QKT B (2 AV Y F ) OERCBWTHESRT 5 R3|18 2fELF3. K91
35 EED D £

o MEBEFREREF—T—F: B THEIWE F—T—F5|H L LTEIT N TEI5BZHEELET,
ZAUITz e ZIBBLRD foo R bar DX 51T, T 7 40 b DRGIBOEEHTS:

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

o MEHEM: MBEIXL-TOAERALNZ5IBMEIEELES, MEFHOLIEIL BEERDTIHD Y X
FOHTZENLDERAIZ / ZEDDI I TERTEF T, BIZIETEED posonlyl & posonly2 1EfiE
HRHBIBICHRD 5

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

o F—TU—FEHR: ¥—V—-FIoTDAGZOLNZ5|8EHRELET. F—UV— FEHO5 I EER
TE3EANE. FIZIELIRD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y X Miz&DHI=A]
ZRENMBES B EZZHD « D% TT:

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

AIZRMUE: (o5 TSR SN IAEROMET A T) EROEARDOMES A5 2 5
NBZZeEI/ELET, ZDXSREFIEZ. BURD args @ & 5 IRGIEBEDENC * D352 2T
ERTELET:

{def func(*args, **kwargs): ... ]

o FAIERF—T—F: (f1OFEFIE TR ONZEEDOF -V — FEIEIMAT) TEOEED *—
U—REIEBBEZONB I EEELET, 2D X5 REFIEE. EDBID kwargs D & 5125 184
DHENZ ** ZDOIF B I TERTEET,

WREIBIEA TS a Y e HDGIBOEDL HHIEETE, 7> a YO58UTET 7 4V MEBIEETZ
£7,

REIE . FAQ @ FE5IE ARG DE NI TFTH? | inspect.Parameter 7 7 X, function €27 ¥ =
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¥, PEP 362 2L TL X,

path entry
path based finder 23 import 32 EY 2 —VZ2¥T import path LD 1 DDFFTTT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R U7z finder TS o 52 b7z path entry
WKHZEY 2—LERDTZHEEH > TVET,

NRRAIY M) =T 74 VEDPFEETZ XY v RIZDOWTIX importlib.abc.PathEntryFinder &M L
TLEE W,

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

on a specific path entry.

path based finder 7
7 4V D meta path finder @ 1DW&, €Y 22— D import path ZHREL F T,

path-like object
(path-like A 72227 b) 77 A NVS AT AN ZRKLE T, path-like A 7P =7 M, N2 Z2ET str
F7P 27 bR bytes £ 7Y 27 b, £721X os.PathLike YR AL ERELA TV 227 POy
T3, os.PathLike 7B FaLZHR—-FLTWVEA 7T =7 M os.fspath() ZMUHT Z & T str
%7213 bytes D7 7 A NT AT LSRICEHTE F 9, os.fsdecode() ¥ os.fsencode() EZhZh
str 2V bytes ICRDDEMRAET 2DIMH X ET, PEP 519 TEHAIhFE Lz

PEP
Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 i L TIHRZRET 2. H2 0k
Python OFHERES Z OBERLERFEICOW TR T 2 LETT, PEP &, #EEIC DWW T OB Hiff
IR 1R E T 2 HRE DL (BER) 21X 2 RNETT,
PEP &, FEREDRBICH D5, 23 2 =7 4 I X 2MEIREOEM L Python 1278 X 2 3EE MM DL
FD7dDR LMOEHEL 22 22BN LTWET, PEP 0FEIIZaI 2 =7 1 NOGEEEET
52, RMEARZXFENTZ2ZLOBEHVH D 3,
PEP 1 22 LT ZE W,

portion
PEP 420 TEFRK I TW5, namespace package BT 5, HED 7 7 A D (zip 7 7 £ VTR I 1L
TWAHEHH2) 1 D207 4 L7 PV IS NS D,

{IE5 |18 (positional argument) ES

I8 2ZL T ZE W,

provisional API

(EE API) BHES 4 775 ) D)7 HARMERGED S FHHERNCERINE N7z DTT, 2D X570 A X —
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72— ANOKRELRETZ, WETHZ L INTLIMEHRFIATOEEAD, a7HREEIC K> TRE
AREINIR, BAHIEABREE (L VX —T7 2 —RADHIRETEENS) PITOIZIET, ZOX5%
ZBIFORAITOLNEBDTIEDHD FHA - ZHUE API ZHAATLENTIIRE L SO TWRERERKR
MpBRE Lz BICOA TR ET,

BE APLIZOWTH, BT HMEDLRWET X TR FB) tARINTOET, MER LI5S
THRIT IR BIRRE LR T RETT,

Zo7at Ak, BES A TISVEIMEL R T V- IEVWHEETAD SN Z L, FHML
PREZTELLER T ONE T, 3HlE PEP 411 2B LT X W,

provisional package
provisional API ZZIRLTL X W,

Python 3000
Python 3.x VU =254 D=y 73 —LTTF, (Python 3 2B WIFERDFER » HEIELN-FET
T, ) "Py3k” kS hd b HbhET,

Pythonic fth
SRET R RE X TEPNZa— F T3 <, Python OFHC IR A 7 4 F 2o 2B ZHR
a— Fh, #lZiE. Python O—f&H7% A 5 4 F L TIE for XEH-TA T I ITNDINRTOERICE -
TA—7LET, D2 DEFEIXZOMAMEAFRWD T, Python IZBEHRTWARW D D ICEED

AT R=HES 0 LLERA:

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

ZAUIH L. ZThW Pythonic A ER:

for piece in food: ’

print(piece)

qualified name
(BHith) €Y 2 =D — NV RA—=T N6, ZDEI 2 —VTERSINLZ TA BB XYV v FA
D, 7 RR? BRT Ky MR TT, PEP 3155 TERINTVET, My TLNLOBKPY 7R T
X, BHi%EA 7Y 22 bOARTEFELTT:

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

pass

>>> C.__qualname__
ICI

>>> C.D.__qualname__

(KDR=12HE<)
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(FIDR=I 5 DfEE)

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

EYV 2 —AANDOBRTHEDLNS &, REEMB (fully qualified name) X T XTORRY 7=V B2
DFy b&FEEL. FlIZIE email .mime.text ZEWKRL F 3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

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

reference count for a particular object.

regular package =
FiZ2, __init__.py 77 AVEEBLT 4 L7 MU 2 LTD packages,

namespace package B L TLIZE W,

slots 4
FANTDEZT, A VARV ARBUOHEBEDH LN LDERLTEE, A VARV AFELHRTA L
T, XEVEHHNLET. 2 & fFbhs727=9v 27 TTH, ELLFHORKIEAL M) v F—RDT,
Fater — 2, BIZIZXR BV DHEREE 27 TV 75— a vV TA VARV ADPKREIZFET S, 2oz
LEERRE, FDRVDHERNZ FTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__() special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() 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
(EENTEKED) iterable NORTH 2 WE—HOERZ UL T, ZORRPORIEEZRTa Ly T
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F 7 E X TF, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ ¥ 3¢, {'r',
'd'} WS XFHNOFEEAEK L 3, comprehensions ZZHRL T L 72 E W0,

single dispatch
generic function O—FETHEIEI—2DFIHOTRUC L VFERXNE T,

slice
(RFZAR) —RIT =T VR D—WEELATI 2 by AT4RIE, BRFEREL [1 THRXONLEKD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RF) L5
slice 7Y =7 FENETHIHL TWE T,

special method
(R X Y v F) & 2 BNRE O#ME. BIZXINE % F % 72912 Python 22 HIFEICIFIHE N Z XY v K,
COMEDORY v Flid, XV y FEORFIEREZRICT VX =227 2 O8O0 TWET, Rk Y v FiC
DWTIX specialnames TR XN TWE T,

statement
(X) XFEAAL =t (a—=FD” 70y 77) ITAAIRRBERTT, Xd X 2F—T—-FroElEN2DHOD
DELBHPTT, %EIIT if, while, for B FT,

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

See also type hints and the typing module.

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

released with Py_DECREF () when the reference is deleted.

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

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

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file
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(THEFARNZ7AN) st ATV 27 bVe@AFEEZTES file object TS, LIFLIEX. 7F X b7 7401
EEBICAL MEFOT =X A M) =27 72 AL, TFRAMIYO—T1 27 ZHAPBNTVET,
THFRA L7 74 LDHIX, sys.stdin, sys.stdout, io.Stringld f Y AKX VAR EETFAME—-F
('r' or 'w') THWEZ 74 L TY,

bytes-like 7T TV b BRAEETELZ 77 ANFTI27 MiIZOWTIE, N1FUT71)L 3SIRL
TLEE W,

triple-quoted string

type

(ZHEZ 4 — bXFH)) 3 00EkE L2 +— bids (") 27 RA v 7 4 — () THENICFY, BEO
(—H) 7 4 — P XFFNHARTRIT E 2 XFINEVEDH D FEAD., BOrOMHTHHATS, 12
2 ODMHELF Y 4 — FER TR — FIULICEL S LA TEET L. FTHESCE (\) bk THH
BUATICE D2 e MTELZDT, FFaXyr—ya e E L RHTRHCER T,

The type of a Python object determines what kind of object it is; every object has a type. An object’s

type is accessible as its __class__ attribute or can be retrieved with type(obj).

type alias

(B4 V7 R) Bojlfc, BzEFIcRA L TERL $9

M4y 7R3 Ber b 2HMLT 2DICHEHTTY, HlZI:

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

pass

ZHERDEICEDFHEAPT L TEEZT:

Color = tuplel[int, int, int]

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

pass

HEEEDFIHD D % typing & PEP 484 2SR L T 22X\,

type hint

(Be >y b)) 2B 77 REM. BBD 5 X —2RBRVEOIRFE N B ZIEE T % annotation T,

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.

Ja—rOVER, 75 AEE, BT, n— A EBTRVWHDDH L ¥ M typing.get_type_hints()
TR TEET,

FSHREDFHIAD B % typing ¥ PEP 484 2L TL 72X W,
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universal newlines

FZ AN — ADRERED—DT, LTFDOFTRTERITRL 3

>
L F 3 Unix DITARHEE '\n'. Windows
DOFE '\r\n'. H\ Macintosh DIE '\r', FIHEICOWTFHL LIE, PEP 278 ¥ PEP 3116 , X

=8
)

5IZ bytes.splitlines() dZBMML T IZE W,

variable annotation
(EBT /) T—=>ay) ZRD 5030 7 @D annotation .

ZRDH 07 7 ARMEICERZH 722 23, AARTRERTT:

class C:

field: 'annotation'

BT 57— ayid@EZEe R o01IEbhET: flZE ZOEHI int DEEPIRBZ 2 H
BENTVET:

[count: int = 0

BT ) T— a YOI DWW T annassign i CHH L TWE T,

HEEDFHIADID 5 function annotation, PEP 484 , PEP 526 ZZML T Z& W, £/, 7/ 7—Y =3
VEMATERANST 2T 4 A2 LT annotations-howto HSIRL TL 72X W,
virtual environment

gzl

(IRAEBRER) thaRi i) b B X 7 S4478R

BTY, ZHUCkD Python 2—He 7 FU r—> a VIFRL S
27 5 ETEHNTWAMD Python 7 7V 7 —2 a Y OEENC TS 2 Z 27 < Python Sy 7 —2 DA
VARV EERERITO LD TEERTD,

venv ZZIR L TL ZX W,

virtual machine

(RfE=> V) BRIZY 7 b 2 7K DEREEIN/Za ¥ a—&, Python DIRFEE= S ViEk, N4 ba—F
avRAIBHII LI N1 FO—F 2ETLET,

Zen of Python

(Python ®O1&D ) Python ZHfRLAHT 2 LTOEZ 5, Python OFREHRAIE T¥Z VA ML
bDTT, XWah7 v > 7 T 7import this” ¥ F22ZDVRAMEFHDET,
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T8

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
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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Jy—x ~KR=2 FEF ¥R GPL Hi#
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

AR TGPL B#y w5 HRHIX, Python 25 GPL TEAAIN TS L WS EKTIEH D £ A, Python ®F
A2y RFET, GPL LBV, ZHELIANA=Y a v 2HEMTRICEEZ S T VY — R LB THHhEVE
HAo, GPL BE¥iDZ7 4 ADTFTIE, GPL TV VY —XZINTWAMHDOY 7 b v =7 & Python ZHAGHE
LNFETH, FNLHNDIA LV ATIEREITEDY VA

Guido DIERDOTFR, TNHEDV Y —RZHHEICL T BEEoZL DRI VT 4 TDAREI AR L ET,

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 3.11.11

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

3.11.11 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.11.11 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.11.11.

4. PSF is making Python 3.11.11 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 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, 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 3.11.11, 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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FDR—TH & DFEE)
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 3.11.11 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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HIDR— % 5D E)
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 module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
(KDR—12HE<)
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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 asynchat and 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 module 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, ssl, crypt use the OpenSSL library for added performance if made available

by the operating system. Additionally, the Windows and macOS installers for Python may include a copy

of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the 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 113




Python Setup and Usage, J'J—X 3.11.11

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 extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
“"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 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 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 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.
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Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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