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CDRFaXV TR ERZSSY b7+ —LTOD Python REDOXL Y v 7 v FTO—IERGE, A &2 Y&
DOfEH ¢ Python TOERZEICTT 2 HIELZHHAL £3,







ONE
OV R SA 2 eRE

CPython 4 ¥ X 7Y RiFa< >y F 74 ¥ L BIRZFHAMN - ThRA BROEEITIRVE T,

CPython SHOHM: MOEED I~ F 54> 2% — A1k CPython ¥ IZRAD ¥, =675k 3 M
implementations ZZfE L T 72X\,

1.1 A k351>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

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

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

[python myscript.py ]

111 122 —T A XF T3>

AVERFYVEDA VE—T 24 ZAE UNIX & 2D DB THETH, kIbEL od#fiEeEftL cnE g

o tty TN RIZHERL S NIATHEAT & L D IEFI X N5 E. EOF (end-of-file X5, UNIX Tid Ctrl-D
T. Windows Tid Ctrl-Z, Enter TANAEE) 2R MBS T, a~v Y FERIJmWMD., ZOz2FETL
9,

o 77 ANKEIED BEEANE LTI 7 AN ZHESNLGE, Z2DT7 7 ANDHRT ) T b ZFGAAATHE
TLES,

e TALZMVARIIBIIRIMS5E. Z2DT 4 L7 N URSHEYIRAFIDRZ YT+ 7 7 4 LV EFish
ATEITLET,

o —c AR VR A7 a v EFHLTEHXINHE, OAXV R & LTEIN Python DX EFEITLET,
ATV R OEWMAIEBUAT TR SN BEBATEEE TS 2 b TEE T, TORBEDOZEHFIE Python
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NOHEBEHERTY !

e -m EYa—J)L% ¥ LT Python £V 2 — A RRACHBEY 2 — VBB EINHE, TOET2—L%
A7V TP LTHEITLETD,

AR 7T 4 TE— FTIE. ANDEEPETHICASA—REINE T,

AVRTVRIZEoTHBZINZ AT a Y UR MK T Liche, #MiiT 22 TO5 8 sys.argv ITHED ¥
T - L. T 0 OFEEHESR (sys.argv[0]) 37 R 7 40 Y —ZABKREZRTLFHITT,

-c <command>

command N® Python 23— FZETLET, command 3BT X > TRYISNTz 1 ITU LD TS, @
WOEY 2a—NDa—FeFAUL, fTHOZEAXTFIZEREZR S X3,

DX Ty a vHRESINLYA. sys.argy ORMDEFIE "-c" D, ALY T4 L7 YD
sys.path OEFIEMENE T (ZDT 4L PV RDBZET 2= L% by FLNLET2—12 LT
import H2k% X512k D F7F),

5% command Z#5%E L T Bi& A X~ b cpython.run_command ZiAH L £ 3,

-m <module-name>

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

518U module %72D T, EBRT (.py) ZBDTEVWIT EFX A, Y 2 —LAIEEE Python DHxtE
¥ a— % (absolute module name) THZNEFTITH, FENBZAEZMH L TVL EEBRD A (BIX
E NA 7 RAANCED 2 HE AT 500 LOLEEA),

Ry r—=I% (BEIZEEARYy F =Y E0) THOMOUERA, BEOEY 2 —-1Db DIy F—=IH0
BZoNBE. 4 27V XX <pkg>. __main__ % main Y 2 —A 2 LTHEITLET, ZOZEHENIX
VTR LTEZINZT AL MR zip 7740 YR T Y XPUHET 20 BRINIZHETIZ
LTWET,

AR: oA Ty a VIFHBIAAEY 2 = C TEPNILRED 2 —WIZIIHFATE £ A, Python
ET2a—NT 7 AN T TVWRVWNASLTT, LiAL, AV XM UEADEY 22—, 728 ZITTOY—A
7 7 ANAD L THORHATRET T,

CDAT Y a YHPHRESNIIGE, sys.argy DRMDERIZEY 2 — LT 7 A VDT AR D £F
(B 2= 774 NVERRLTWAHH, BRAIOERI "-n" KEHESNET), ¢ A 7> a R &
LY bF 4 L2 UMD sys.path OFETIEMINE 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 OTYRSAIVLEE
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ZLOEHES A TS VEY 2 — LAY T LTEITEINERODDa—F2aHH 3, Hlzi
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 Z5E L T B f X\~ b cpython.run_module %#iXH L ¥,
2E:
runpy.run_module ()
Python 21— FCERE X 5 2l 22 H&HE
PEP 338 - EVa2— LV 2RAZ VT M LTHEITTS
N—V 3y 31 TEH: main VP TET2—NEETTEIN F—IELREINE L,

N=Vay 34 TEH: LIRSy r =V R-rIhF L

EHEAT] (sys.stdin) 25~y FEFHARAAE T, BEANDNZ— I FARESHE BERRIIZ -4 F
T arvPEEINET,

DX Ty a yPEEINIGA. sys.argy DRFIDEZRIE "-" T, ALY F T4 127 b UM sys.path
DFEFIBMENE T,

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

<script>

script D Python 22— RESHEITLFE T, script &, Python 7 7 4 )L, __main__.py 7 7 A VDBH BT 4
LZ MU, __main__.py 77 ANDDH D zip 77 A NDVTNLD, 77 A NI AT LA LED (FEXTE X
FEXT) SR TRFAUERD EH A

DA Ty a VHHEE I NIGE, sys.argy DERMIDERIFAYY 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, ZDOT7 740 _main_ EVa2—L 2 LTEITEINZE T,

AZVT VAR T4 VI MU zip 7 7 AVERELTOWRGE. A2V 7 M4 sys.path ITEMX A,
ZOHD __main__.py 7 7 AND __main__ EY a2a— 2 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 LT 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 tEE

AV R—T 24 RXT Y a v BEZ SN o1BE, —i DIEBRINCHEE S, sys.argv[0] AZEDSTFH (")
Wi H, BIEDT 4 L2 M UM sys.path OEBITEMEINE T, F/z. FIHAFRETHAIUI X THH5TE L BIERSE
HHEINCEMH» S E T (rlcompleter-config ZBH L TLZE W),

2E:
tut-invoking

N—=Pa ¥ 3.4 TEE: 27 BRORMELHIINHIMEEINE T,

1.1.2 —&F 73>

-7
-h
--help

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

exit.

--help-env

Print a short description of Python-specific environment variables and exit.
Added in version 3.11.
--help-xoptions
Print a description of implementation-specific -X options and exit.
Added in version 3.11.

--help-all

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

--version

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

2O ET DL, RDESWCEIDZLOEL FOIERER R L F T

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

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

1.1.3 Eofttox 73>

-b
Issue a warning when converting bytes or bytearray to str without specifying encoding or comparing
bytes or bytearray with str or bytes with int. Issue an error when the option is given twice (-bb).
N—Yar 3.5 TEHE: Affects also comparisons of bytes with int.

-B

Bz o85G, Python 3V —RXEY 2 —=1DA VR— MRIZ .pyc 7 7 A VOIERERAFEE Ao
PYTHONDONTWRITEBYTECODE BRIFZEM BB L TL 72 & W,

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

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

against their corresponding source files.

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

Turn on parser debugging output (for expert only). See also the PYTHONDEBUG environment variable.

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

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

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

BHIDFIENC R 7 ) T PREENTIGER —c A7 a RIS E. sys.stdin X — I FL

1.1. 3%

\I
-
i
A
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KHEAZABRWGEDED T, A2 ) T rha~xy FEEITLEBRIAVEZ I 7T 4 7E—FIZAD T,
PYTHONSTARTUP 7 7 A MEFARABE R Ao

nn

ZDFAT T a NI e — B, A7) TSI EREI DL ZIZEDAR Yy 7 FL—R%
DIENTF, PYTHONINSPECT »ZIR L TL X\,

RN

-I
Python %2[@HEE— FTEITLE T, -E. -P. BIUYL -s A7 a VBRI 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.
Added in version 3.4.
-0
Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.
N—ar 3.5 TZEHE: 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 TEHE: PEP 488 IZt> T .pyc 7 7 A VB EEHL 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.
e python -c code and python (REPL) command lines: Don’t prepend an empty string, which
means the current working directory.
See also the PYTHONSAFEPATH environment variable, and -E and -I (isolated) options.
Added in version 3.11.
-q
AYRT 7T 4 7TE—FTH copyright £NX—=TarDAXvE—IERRLERA,
Added in version 3.2.
8 FB1E IATVRFAIVERIE


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 \2 X 5Ty ¥ 2y — FOREIEMBEMEICT 2 Z e BHKE T,
Added in version 3.2.3.
N=Ya ¥y 37 TEH: ZOFT>aryPEHEIhRBm)E Lk
-s
A—HOHA rNYT—SDT 1 LI R % sys.path ITEML EHE A,
See also PYTHONNOUSERSITE.
BE:
PEP 370 - 2—%¥Z ¥t D site-packages 74 L7 MV
-S
site EY 2 —/L® import &, ZDEY 2 —HTR o TWik site T ¥ D sys.path NDEELEZ LX)
ICLET, T site ZB/RMINIZ import LTH, IO DEERFETEINERTA (EITLLZVEEIR,
site.main() ZMUH L TLZE W),
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED » B L T &\,
N— a ¥ 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.
-v
EV 2 AP ENZ TR v =Y AL, ZRDEZ (77 A NVERPEL ML VET 2—)L)
Poua—REINOPERRLET, ZEESEX6NGE (-vw) d TV 2L E2REBETHLE2CF =y
JLTT77ANT Ay =Y LET, . KTROES 2 -2V -7 v SIS 2 1ERD
L 5,
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 OBEEHERMIZT 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 £3:

[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 W AT a v RIEETH I eNTERT, BEB 1O EOF T avevwy F L TR, &k
WKy FLEAT arD7 7 a YPAEMCHED$T, RER -V A7 a v 3EHAIAE T (BRIIOE
EVPRELZE ZIZ, RAERT T a VITRHT2BEEX 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 # ML T 72 & W,

10

F1EIOVVRIFAVERR
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-x
Unix DIADTEAD #lemd 5 72Dz, VY —ADBRHIDITEZAFy FLEF, Z4ud. DOSEHD Ny
7DAEHNE LTVET,

-X
BRARBEEBBEDOA TS a v DODITFHINTVWET, BHED L 25 CPython IZLLFOMBEEERL TW
£

-X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.
Added in version 3.3.
-X showrefcount to output the total reference count and number of used memory blocks when
the program finishes or after each statement in the interactive interpreter. This only works on
debug builds.
Added in version 3.4.
-X tracemalloc to start tracing Python memory allocations using the tracemalloc mod-
ule. By default, only the most recent frame is stored in a traceback of a trace. Use
-X tracemalloc=NFRAME to start tracing with a traceback limit of NFRAME frames. See
tracemalloc.start() and PYTHONTRACEMALLOC for more information.
Added in version 3.4.
-X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.
Added in version 3.11.
-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 PYTHONPROFILETIMPORTTIME.
Added in version 3.7.
-X dev: enable Python Development Mode, introducing additional runtime checks that are too
expensive to be enabled by default. See also PYTHONDEVMODE.
Added in version 3.7.
-X utf8 enables the Python UTF-8 Mode. -X utf8=0 explicitly disables Python UTF-8 Mode
(even when it would otherwise activate automatically). See also PYTHONUTFS.
Added in version 3.7.

1.1. OV RFT1> 11
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e -X pycache_prefix=PATH enables writing .pyc files to a parallel tree rooted at the given directory
instead of to the code tree. See also PYTHONPYCACHEPREFIX.

Added in version 3.8.

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

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

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

Added in version 3.11.

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

strap_ external” frozen modules are always used, even if this flag is set to 7off”.
Added in version 3.11.

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

PYTHONPERFSUPPORT and perf_profiling.

Added in version 3.12.
EEDOHEZE L. sys._xoptions HHEPSLWMOHT I HHEKET,
Added in version 3.2.
N— a Y 3.9 TEZH: Removed the -X showalloccount option.

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

12

F1EIOVVRIFAVERR
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1.1.4 ESREITHEVWAT> Y

Jython D7=dDITFHENTVET,

1.2 RIGEH

MUT OBRBEZARIX Python OZFENCHE L ET, REELRIT -EX IS Oa<xy R4 Y24 v FORNUE
INFET, HELEZLEIWATY FI4 VAL v IFPREERE L —N—F 4 FT25DHEHITT,

PYTHONHOME

BRUE Python 54 75 VDM EZEBLES . 7 74V M Tld. 74 77 V13 prefiz/lib/pythonversion
¢ ezec_prefiz/lib/pythonversion 2 LMK INE T, T I T, prefiz ¥ ezec_prefiz 31 ¥ A
F—KEFEDT 4 L7 P YT, WSHET T 4L Tld /usr/local TT,

PYTHONHOME 781 DD 7 4 L7 PV IZHEZINTWVREE. ZDHEIX prefiz & ezec_prefiz DM %
BEHZET, 2NOIHI4 DEZTEE LW EIX, PYTHONHOVE % prefiz:ezec_prefiz DX 5 IZHE
ELET,

PYTHONPATH

EVa—NT 7 ANDT T 4V FORRARZEMLE T, ZOBRBARD 7 + —< v M = /LD PATH
LA T, os.pathsep (Unix 52w >, Windows 26t Iany) TRYIGNL 1D EDTF 4 L2
FURATT, FHELEVWT 4 L7 M VIRESELRLICERINE T,

WHEDOT 4 L7 VI T, PYTHONPATH LY F VIE¥ 27 Python €Y a—)L (V=R THav
RANZIHEBRTD) £&Tzip 77 ANVEBBT B TEET, REY 2 —LE zip 77 4 LD
Fi22 5 import 5 Z X TEEHA,

T 7 4V P DBBASRREA VA b= MKEFETT D, EBHIX prefiz/lib/pythonversion THED 3,
(L@ PYTHONHOME ZZMRL T 7Z2E W, ) T4 BIC PYTHONPATH IZBME N E T,

LD AVE=TIARFTTay THMUSINTVWS X 51T, BINMDMREKASKZT 1 L2 + VDS PYTHONPATH
DFFNEMENE T, ME R Python 7027 F 4505 sys.path Z8 e LTIHET 2 22 TE
%7,

PYTHONSAFEPATH

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

option for details.

Added in version 3.11.

PYTHONPLATLIBDIR

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

1.2. RIREH 13


https://www.jython.org/
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Added in version 3.9.

PYTHONSTARTUP

COEBHHMAABLARER 7 7 ANVHOGFE, NElT— FTRADOT0 Y 7 RRIRENLHITZ D
7 74D Python a2~ RPFETEINET, 77 A VATERINTVE ATV 27 b A VK= b
SNeA 7Yzl beftiEty ¥ a vy TBMIETIERT 22D, 7 74 VENEENZRa~< Y FEeF
CHARIZERTEITSINET., 2077 A VDHFT, B2 7+ sys.psl X sys.ps2. RHRITT v 7
sys.__interactivehook__ dZEHETEE T,

5% filename Z#5E LT B&E A X b cpython.run_startup ZiEHI L £3,

PYTHONOPTIMIZE
ZOERBITE TR W FHNEZRET 2D -0 A 7> a v rRIBET 20 L E(liTd, BMEPRELLEA.
-0 ZEHERE L0 FEICICZD £5,

PYTHONBREAKPOINT

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

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

PYTHONDEBUG
ZOEBICETHR W FHNRRET 2D -d A 7> a v 2I8ET 20 L Eficd, BMEPIEELEA.
-d ZEBEFEE LD ELCICRD £3,

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

PYTHONINSPECT
COEBICETROLFHNRFET 2D1E —1 AT a VEIEET 50 L FEfliT3,
ZDERIE Python 2— K25 os.environ ZHoTEEL T, B 7L TRDAL VAR FE-F
TERflT A N TEET,

PYTHONUNBUFFERED
COEBICETROLFINEFRETZ2DIE ~u 7> a VEEET 2D L E T,

PYTHONVERBOSE

CDOEBICE TRV FHNERET ZDIE ~v 7> a VEEET 2D HMTT, BEERELLEE.
-v ZEBEHEE LD LR TIZRD 5,

14 F1EIOVVRIFAVERR
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PYTHONCASEQOK
ZOBRBERPHBREINT WV SHE, Python 13 import X TR E/PMXFEZRIANL EEA, T
Windows ¥ macOS TOAHEL £,
PYTHONDONTWRITEBYTECODE
DERITZETR O FHNZFRE L 72HE. Python 13V —RAEY 2 =1 DA VK= FRIZ .pyc 7 74 L
%WWL&OZ@LR(ED??}—Bﬁf&a?%%ﬁ?%@t%ﬁfTo
PYTHONPYCACHEPREFIX

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

pycache_prefix=PATH option.
Added in version 3.8.

PYTHONHASHSEED
DEBDHEZNTVIRWVWIEER random IZRE SN HE. BLEUEDS str. bytes 73 =27 bD vy
Tady—RiZfb gD,
PYTHONHASHSEED D3REBUEICERE S NTHE. ZDMEE Ny ¥ 25 ¥ X 26D 5 B D hash() KD
i\\/"— F\Kfﬁbﬂi j‘o
ZOHWEIHAMOD 2 Ny > 2 2A[REICT 22T, fIZFEA Y XTIV XHEOHCT A M®
Python 70t AD7 5 AKX Ty ¥ a2 HAETL2DICHVET,

RS [0,4204967295] O HHERTHIFIUER D SH A, 0 ZHEET 5 L v ¥ 25 v X AMUZESL IR
39,

Added in version 3.2.3.

PYTHONINTMAXSTRDIGITS

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

conversion length limitation.
Added in version 3.11.

PYTHONIOENCODING

DERMA ¥ X =TV ZRETANCHE TN TWHH, encodingname: errorhandler &\ SIETHE
HEA S EHEHI N /L S — Doy a— % FFEZ L £9, encodingname & :errorhandler D#f
FIEHHBIEET, str.encode() LEUEHERD 7,

BT 7 —HI 1 DA, errorhandler O/ XN EF; N> K ZI3HEIZ 'backslashreplace’
T,

N— 3 3.4 TEHE: encodingname OFFFVMERICHE D F L7z,
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N— a3 ¥ 3.6 TZHE: 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

COBRBEERDPRESI N TV BHE. Python 13 1—1 site-packages T L2 b % sys.path IZ
BIML EEA

BE:

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

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

PYTHONEXECUTABLE

C DBESRARHROE ENTIHA, sys.argv[0] 1T, C 7 ¥ XA 200G L7AHORD DI Z DEREIAEL
DIEMHRESNE T, macOS TOAHIMEL F7,

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 # Warn once per call location
PYTHONWARNINGS=error # Convert to exzceptions
PYTHONWARNINGS=always # Warn every time
PYTHONWARNINGS=module # Warn once per calling module
PYTHONWARNINGS=once # Warn once per Python process
PYTHONWARNINGS=ignore # Never warn

## L < 1% warning-filter ¥ describing-warning-filters ZZM L T 72X\,

PYTHONFAULTHANDLER

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

traceback. This is equivalent to -X faulthandler option.

Added in version 3.3.
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PYTHONTRACEMALLOC

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

tracemalloc option.
Added in version 3.4.

PYTHONPROFILEIMPORTTIME

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

takes. This is equivalent to setting the -X importtime option.
Added in version 3.7.

PYTHONASYNCIODEBUG

C DEURZERDZETIR W FINCRIE S BB asyncio €Y 2 — LD TNy FE—F BHEMLEH
£9,

Added in version 3.4.

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_DBJ)

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

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

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

1.2. RIREH 17
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PYTHONMALLOCSTATS

ZETRVWXFINCREENS &, Python 3Hi7zBRA T 27 27V —FERENBRE, vy bEY
VHFIZ pymalloc XV 707 —X OFEHERERTILE 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—Ya ¥ 3.6 TEHE: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

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

‘surrogatepass’ are used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
FIF A HEZ B35S Windows .

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

PYTHONLEGACYWINDOWSSTDIO

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

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

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

to console buffers.
FIF AT BE 22 BREH: Windows o

Added in version 3.6.

PYTHONCOERCECLOCALE

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

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

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

e UTF-8

18
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If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized. This
ensures that in addition to being seen by both the interpreter itself and other locale-aware components
running in the same process (such as the GNU readline library), the updated setting is also seen in
subprocesses (regardless of whether or not those processes are running a Python interpreter), as well
as in operations that query the environment rather than the current C locale (such as Python’s own
locale.getdefaultlocale()).

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

can be overridden using PYTHONIOENCODING as usual.

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

coercion is still active when the Python runtime is initialized.

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.
MR RE2 B35 Unix,

Added in version 3.7: X DEEL <X PEP 538 &M% L TL 72X\,

PYTHONDEVMODE

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

to setting the -X dev option.

Added in version 3.7.

PYTHONUTF8

If set to 1, enable the Python UTF-8 Mode.
If set to 0, disable the Python UTF-8 Mode.
Setting any other non-empty string causes an error during interpreter initialisation.

Added in version 3.7.

PYTHONWARNDEFAULTENCODING

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

locale-specific default encoding is used.

A io-encoding-warning S L TL 2 & W,

1.2.
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Added in version 3.10.

PYTHONNODEBUGRANGES

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

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

PYTHONPERFSUPPORT

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

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

Added in version 3.12.

1.21 FNYTE—FEH

PYTHONDUMPREFS

BESINZHE, Python 34 VX TV ZDY % v bETVRIZE-TWEATI =27 VBRIV M &
R TLUET,

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

PYTHONDUMPREFSFILE=FILENAME

RESNTHE. Python 34 Y X TV EXDY v v P XYV RICK-TWE A7V 27 P eBRAT Y b2
FILENAME ¥ E5%40D7 7 A VKXY T LET,

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

Added in version 3.11.
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UNIX 75w k7 4—LT PYTHON Z{E5

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAY® Linux 74 A MY Ea2—2 3> TiE Python 37V 4 YA =13 TED, ZRLATHE Ry 7 —
DY LTHHAHABETS, L2L. TAZA NI a2a—2ardy 7 —ITRERAHLUZWEEEEN 2 I WIGEDLH D
E¥, BRIID Python %Y — A SHHEICa Y A LTEI N TEET,

Python 2’7V A4 Y A b= EZNTELT, VRIS PV IZHEWGEE, T4 AN Ea—Ya Aoy r—o%
RO B2 ZENTEET, UTOV Y7 2SR TI W

BE.:

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

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

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

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

21


https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
https://slackbook.org/html/package-management-making-packages.html

Python Setup and Usage, J'J—X 3.12.3

2.1.2 FreeBSD & OpenBSD

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

[pkg install python3

e OpenBSD Z—#—2% Python »Sv 7 — I &2 BMT 2ITIERD XS LTLIZE W0

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 ZES T 2IERDEHICLET:

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

2.2 Python ®EJLR

CPython ZHZTay XAV LEWEEE, 3 V-2 ZAFLET, BV IV —ZARDY —RZ2XYro—
F. H250WEY—RVKRI PULLHLL 77—y ZERLTIIEZ WV, (v FOERICERR L 2WEEIE Y
O— YRR B TL & D, )

P RFFIEEEDa~ Y FCTVWET

./configure
make

make install

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

E%: make install ¥ pythond NA F VR FFEEZFLRV VY I7ZWBELTLES D LOLER A
Z D72, make install DK DIT ezec_prefiz/bin/pythonversion DA A ¥ A b —)LF % make
altinstall 2RI NATVWE T,

22 % 2 E Unix 77v b7 +#—LT Python Z{#5
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2.3 Python ICBBRT B NARET 71

hnida—nA4 YA b=V OBANIIGTTEILL ET; prefiz & ezec_prefiz A ¥ A b —RIITHAT
LTWT, GNU Y7 bz 7 I Lo THRIRENET; ZCOZDOIERLTHIBENHH 3,

FZIE, IFLAED Linux A7 A TE,. MADF 7 4L M3 Jusr T,

TP/ T4 LI R U3

ezec_prefiz/bin/python3 4 &) ZOHEREX 5 5
prefiz/lib/pythonversion, BHEEY 2 — V2T 57 4 L7 MU D, #REN 25,
ezec_prefiz/lib/pythonversion

prefiz/include/pythonversion, Python #55&%° Python OMLAAICKE L 725 include 7 7 A

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

2.4 TOfth

Python 22V 7 b % Unix THICHES 72D12iE, FIZIERO X SICLTARAZ Y T M EFEITARET 7 4 MIZ L,

[$ chmod +x script

)7 shebang T2 227V 7 P OFFHICEZ T, WV TVWOHERWVWHER

{#!/usr/bin/env python3

T, PATH 21875 Python 4 Y X =7V X =2 L EF, LHLL. W2H»D Unix I¥ env 2 ~v ¥ FE R4
WODT, £ X =7V X—DRA% /usr/bin/pythond D LS5 N—Fa—RFLARTAREESRV,2S LA E
A

Y zla<y R% Python 2271V 75551213, subprocess Y 2 — L EZ LTI EE W0,

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

FAFR: 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 %79 %

3.1 Build Requirements

Features required to build CPython:
e A C11 compiler. Optional C11 features are not required.
o Support for IEEE 754 floating point numbers and floating point Not-a-Number (NaN).
e Support for threads.
e OpenSSL 1.1.1 or newer for the ss1 and hashlib modules.
e On Windows, Microsoft Visual Studio 2017 or later is required.
N—a ¥ 3.5 TEH: On Windows, Visual Studio 2015 or later is required.

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

tions.
N—a ¥ 3.7 TEH: Thread support and OpenSSL 1.0.2 are now required.
N— a ¥ 3.10 TZEH: OpenSSL 1.1.1 is now required.

N— 3 3.11 TEH: Cl11 compiler, IEEE 754 and NaN support are now required. On Windows, Visual
Studio 2017 or later is required.

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

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

all generated files:

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

make regen-configure

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

for regen—* make targets.

3.2.1 BRIV T b+

The make regen-configure command regenerates the aclocal.m4 file and the configure script using
the Tools/build/regen-configure.sh shell script which uses an Ubuntu container to get the same tools

versions and have a reproducible output.

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

[autoreconf -ivf -Werror

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

sions.

3.3 Configure # 7> 3>

RDaA<Y KT, &TD ./configure A 7> a VERRTEE T,

[./configure --help

Python ® Y — XBELAADH D Misc/SpecialBuilds.txt S LTL 12X W0,
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3.3.1 — B AF T3>

--enable-loadable-sqlite-extensions

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

sqlite3 €Y 2 — /LD sqlite3.Connection.enable_load_extension() XYV v FEZWL T 7
EW,

Added in version 3.6.

--disable-ipv6
IPv6 R — P 2N L ET (FAR— PSR TWBHEIET 7 4L P THR). socket Y 2 —LE2ZM
LTLEEW,

--enable-big-digits=[15|30]
Python int ONfOKRESZ Ly FRMUTERLFT: 15y FEAIZ 30y FTT,

F7 )V F TR, HTOKRZXIE 30T,
PYLONG_BITS_IN DIGIT % 15 %71 30 ICEHEL E7,
sys.int_info.bits_per_digit ZZRL T 77Z& W,

--with-suffix=SUFFIX
Python MFAT7 7 4 LOERRE SUFFIX IC3EL T,
77 #V b OFEREFIZ. Windows ¥ macOS T3 .exe ( python.exe E{T7 7 A /L), Emscripten node

Tl¥ .js . Emscripten browser Tl¥ .html . WASI Ti& .wasm . ZOMD T T v b7 4 — L TIEZEX
FHN/ D £ ( python FEIT7 7 4 L),

N—=Y a3y 311 TEHE: WASM 7 v b7+ —L4D7 7 4L b OEFEFHI, .js . .html . .wasm DS
5D 1DTT,

--with-tzpath=<list of absolute paths separated by pathsep>
TI7ANMDEA LY —VFE SR % zoneinfo.TZPATH IZ&/E L ¥ J, zoneinfo ¥ 2 —1 D

Compile-time configuration 2R L T 72X\,

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

zoneinfo
os.pathsep RAE L =X S TLZE W,
Added in version 3.9.

—--without-decimal-contextvar
AN—FrB=—HNAYTFRAL (F74L 1) TREL, ALy Fa—ALayr3F A 2#HLT
_decimal AR EY 2 — N2 A R L EF, decimal P 2 — LR B TLIFX W,

3.3. Configure 7 7> 3> 27
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decimal.HAVE_CONTEXTVAR B X Uf contextvars B 2 — LE2SIRL TL 72XV,
Added in version 3.9.

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

dbm EY 2 =D DB Ny 7LV F2F v 5 3IHFEA—N"—F74 FLET,
BE7EE, Ny 7y FEEany () TRYI- XFHITT:

e ndbm;

o gdbm;

« bdb,

—--without-c-locale-coercion

UTF-8 X—=20u 7 —LAD C ur— L Ol ZEMNLET (577 4L b TER).
PY _COERCE_C_LOCALE %7 BIIEFE LR WVWTL W,
PYTHONCOERCECLOCALE B X UF PEP 538 2B L T &\,

--without-freelists

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

--with-platlibdir=DIRNAME

Python ®Z 4 75 V74 L2 MU% (7740 M3 1ib ),

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

Added in version 3.9.

--with-wheel-pkg-dir=PATH

ensurepip EY 2 — AT % wheel v 75— D74 L7 PUTT (F7 4L MIKRL),

Linux 74 APV B2 —=>a Oy r—I V7 RY —DHiid, KEBRGREZ AN PV 5 2L 2R
LTW23dD0H D ET, flZiE. Fedora i& wheel v - — % /usr/share/python-wheels/ 7 4 L
2 bVIZA YA =)L, ensurepip._bundled Sy 7 —JFAf YA P =L L EHA,

Added in version 3.10.

--with-pkg-config=[check|yes|no]
configure 23V K OKTZEEREMiH § % 72912 pkg-config ZHHT 20 50 EFHEL F T,
o check (77 # /L }): pkg-config ¥4 7> a > T,
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e yes: pkg-config IJMHETT,
e no: pkg-config MFEL Td. configure IZfFHL A,
Added in version 3.11.

--enable-pystats

WHERRT DI Z A 1T L E 5,

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

py_stats\ on Windows. If that directory does not exist, results will be printed on stdout.
RETEMZ #7121 Tools/scripts/summarize_stats.py 2L TL 72X W,

Added in version 3.11.

3.3.2 WebAssembly 7> 3>

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

wasm32-emscripten DE LR 7L —N—%2FELF T,
o browser (77 4L 1): HMRD stdlib . 77 #L D MEMFS 27V n—FL %9,
e node: NODERAWEFS ¢ pthread Z¥%KR— b L E T,

Added in version 3.11.

--enable-wasm-dynamic-linking

WASM OXA FIv 7V IHR— bt ITLET,

XA FIv 27V 27i2&D dlopen DAJREICRAD £3, 7 v Fa— FOHFRPIEBEENNICHIIRDID 2 7=,
FTT77ANDT 7 ANY A ABKRELZD FT,

Added in version 3.11.

-—enable-wasm-pthreads

WASM @ pthreads ¥+ R— b2+ I LET,

Added in version 3.11.
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333 AR =IATa>

--prefix=PREFIX

T—FT 7 F R IRELEZVW T 74 L% PREFIX 124 Y A F—L L %F, Unix DFEE. 574 MZ
/usr/local TI,

ZDfEIE. FEITIRAIC sys.prefix o THRET 2 Z e N TEETS,

ffile LT, ——prefix="$HOME/.local/" 2 fffH ¥ % &, Python 2ZDHE—LT 4L 27 FVITA VY A b—
NTBZEDTEET,

--exec-prefix=EPREFIX

T—=X%T7 7 F ¥ MEFEDT 7 A V% EPREFIX 1A YA =L LEF, 774V M --prefiz TT,
Z DfEIX, FATHRFC sys.exec_prefix o THIRT 22N TEE T,

--disable-test-modules

test Xy 7 —IX _testcapi HIRET 2 — N (F7 4L P TEAR, A VA=V ENET)DESIRT
APEI2a—LEBELE, A VA=A LREVWEIICLET,

Added in version 3.10.

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

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

Added in version 3.6.

3.3.4 N7 =X RICEATRDATS>ay

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

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

--enable-optimizations

PROFILE_TASK %f#ifl L T Profile Guided Optimization (PGO) ZH®I L E T (77 4L b TIXER)
TY)o

C a¥ 84 7® Clang TlX, PGO O72®IZ 11lvm-profdata 7’0 7 AWML ET T, macOS TiX, GCC
b INELEL LET: GCC iF macOS @ Clang DA V7 AT EFH A,
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Disable also semantic interposition in libpython if --enable-shared and GCC is used: add

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

3FMR: During the build, you may encounter compiler warnings about profile data not being available
for some source files. These warnings are harmless, as only a subset of the code is exercised during
profile data acquisition. To disable these warnings on Clang, manually suppress them by adding

-Wno-profile-instr-unprofiled to CFLAGS.

Added in version 3.6.

N—Y =z 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)

Added in version 3.8.

—-with-1lto=[full|thin|no|yes]

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

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

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

N— 3 ¥ 312 TEHE: Use ThinLTO as the default optimization policy on Clang if the compiler
accepts the flag.

—--enable-bolt

Enable usage of the BOLT post-link binary optimizer (disabled by default).

BOLT is part of the LLVM project but is not always included in their binary distributions. This flag

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

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

newer for BOLT optimization is strongly encouraged.

3.3.
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The BOLT_INSTRUMENT_FLAGS and BOLT_APPLY_FLAGS configure variables can be defined to over-
ride the default set of arguments for 1lvm-bolt to instrument and apply BOLT data to binaries,

respectively.

Added in version 3.12.

--with-computed-gotos

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

--without-pymalloc

Disable the specialized Python memory allocator pymalloc (enabled by default).

See also PYTHONMALLOC environment variable.

--without-doc-strings

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

—-with-strict-overflow

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

3.3.5 Python Debug Build

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

Effects of a debug build:

Display all warnings by default: the list of default warning filters is empty in the warnings module.
Add 4 to sys.abiflags.

Add sys.gettotalrefcount() function.

Add -X showrefcount command line option.

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

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

if the variable is defined.

32
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e Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
e Define Py_DEBUG and Py_REF_DEBUG macros.

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

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

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

uninitialized objects.

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

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

— 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—Y a ¥ 3.8 TZH: 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.

3.3.6 Debug options

--with-pydebug

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

--with-trace-refs

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

e Define the Py_TRACE_REFS macro.

o Add sys.getobjects() function.

e Add PYTHONDUMPREFS environment variable.

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

--with-assertions

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

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

Added in version 3.6.

--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

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

--with-address-sanitizer

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

--with-memory-sanitizer

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

—--with-undefined-behavior-sanitizer

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

Added in version 3.6.

3.3.7 Linker options

—--enable-shared

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

--without-static-libpython

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

Added in version 3.10.
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3.3.8 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).

--with-system-libmpdec

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

is no).
Added in version 3.3.

—--with-readline=editline

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

--without-readline

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

--with-1ibm=STRING

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

--with-1ibc=STRING

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

--with-openssl=DIR

Root of the OpenSSL directory.
Added in version 3.7.

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

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

e DIR: set an explicit rpath.

3.3. Configure 7 7> 3>
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Added in version 3.10.

3.3.9 Security Options

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

Select hash algorithm for use in Python/pyhash.c:
o siphashi13 (default);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: siphashi13 is added and it is the new default.

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

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

Added in version 3.9.

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

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

See the ss1 module.

Added in version 3.7.

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

version.
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3.3.10 macOS A 7> 3>

See Mac/README.rst.
--enable-universalsdk

—--enable-universalsdk=SDKDIR

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

—-enable-framework

—-enable-framework=INSTALLDIR

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

—--with-universal-archs=ARCH

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

-—enable-universalsdk is set.
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

Specify the name for the python framework on macOS only valid when --enable-framework is set
(default: Python).
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3.311 ZO0XAYNALINDF T3>

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

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

--build=BUILD

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

—-host=HOST

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

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

path to build python binary for cross compiling
Added in version 3.11.

CONFIG_SITE=file

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

Example config.site file:

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

ac_cv_file__dev_ptc=no

zuaRa 4 )LD

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

3.4 Python Build System

3.4.1 Main files of the build system

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

o pyconfig.h (created by configure);

Modules/Setup: C extensions built by the Makefile using Module/makesetup shell script;
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3.4.2 Main build steps

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).

3.4.3 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.

3.4.4 C extensions

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

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

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> gys.__file__

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

AttributeError: module 'sys' has no attribute '__file__'
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Other C extensions are built as dynamic libraries, like the _asyncio module. They are built with the

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/1ib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'>
>>> _asyncio.__file _

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

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

libraries.

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

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

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

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

3.5 Compiler and linker flags

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

3.5.1 Preprocessor flags

CONFIGURE_CPPFLAGS

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

CPPFLAGS

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

directory include__ dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value to be able to build extension modules

using the directories specified in the environment variables.

BASECPPFLAGS

Added in version 3.4.
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PY_CPPFLAGS

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

Added in version 3.2.

3.5.2 Compiler flags

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

C compiler flags.

CFLAGS_NODIST

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

In particular, CFLAGS should not contain:

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

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

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

COMPILEALL_OPTS

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

Added in version 3.12.

EXTRA_CFLAGS

Extra C compiler flags.

3.5. Compiler and linker flags 41


https://github.com/python/cpython/issues/65320

Python Setup and Usage, J'J—X 3.12.3

CONFIGURE_CFLAGS

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

CONFIGURE_CFLAGS_NODIST

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

BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

Strict or non-strict aliasing flags used to compile Python/dtoa.c.
Added in version 3.7.

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).

PY_CFLAGS_NODIST

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

PY_STDMODULE_CFLAGS

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

Added in version 3.7.
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PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.
Added in version 3.2.

PY_BUILTIN_MODULE_CFLAGS

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

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

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.5.3 Linker flags

LINKCC

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

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

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

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

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

In particular, LDFLAGS should not contain:

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

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

LDFLAGS

Linker flags, e.g. -L14b_d4r if you have libraries in a nonstandard directory lib_ dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value to be able to build extension modules

using the directories specified in the environment variables.

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

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).
Added in version 3.8.

PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.

Added in version 3.8.
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WINDOWS T PYTHON Zf£>

2D RF 2 X ME, Python % Microsoft Windows TS ¥ 12/ > TE L XE, Windows [EH DEIEICD
WTOBMEEIRZ S Z L ZHWE LTVE T,

Unlike most Unix systems and services, Windows does not include a system supported installation of Python.
To make Python available, the CPython team has compiled Windows installers with every release for many
years. These installers are primarily intended to add a per-user installation of Python, with the core inter-
preter and library being used by a single user. The installer is also able to install for all users of a single

machine, and a separate ZIP file is available for application-local distributions.
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4.1 TERAVRA =5

411 1> X +—ILFIE

Ay ru—RTES Python 312 DA YA b—=J3 429DV FEFT, A X FVED 32 By MR, 64 £ MY
ZhEzh 2 03205053, WEBAVRAM—=35 BRAOX Y u—FH A X3/NEL, BERIYKR—2 b
A YR = FTRICRBICS L THEINIC XY > a— R LET, #T75AVAM YA =5 KIET 7 4L b A
VAP VIZRBERIAVER=I Y EREENTVT, £ VR =3y MERHIEA T a FARBKEED 72DIZ/Z T I
REYRDET, A VA P=URICE Y v a— FEEHT 210D FIECOVWTIE A0 O0—-RRERA VA F—
L Z2ZRLUTTEW,

AVRAM—SRBETE L. 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” %i#R L 72355

o BHEWRII RETY (XL CIFVRALTATIVDIRT LEHRDBMBETH 572D, Windows @D
Python Z>F ¥ ZFTRXRTOLI—FEIHIA YA b=V T 255 FHETT),

e Python I®»%7D1—FF4 L7 PVIZA VA M—LENET,

o Windows @ Python S >F % ZIDA YA =N 4 ¥ = RRIIDR—ISDFEDF = v 7Ry 7 45
EWHESTA YA M= ENET,

e E#ES 4TS5 FAMAAL—b, FUF ¥, pip A YA b—LEINFET,
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o ZDAVAP—NANY 4 —FROIDTEHOF =y 7Ky 7 2% F = v 7 FHUE, BREZER PATH i1 » R
F=AT 4L MUBBMENET,

o Ya—1tAy MIALY P I—FRFITAIZED $5,

"Customize installation” Z#EiRT 2 &, 4 VX b—=NVIGFT, ZOMA 7> a A VA M= NEDT 7> a D
EHIREYDA VAP —NLDED ESEERET, TRV T VRARLTANY INAFVEL VA F—NTERHE
IHELEFIRTAZNENHZTL &I,

FTARTDL—FD7=HDA VA b—=LD7=Hi2lE "Customize installation” ZFEATL 7ZE WV, ZDEHHE:
o BEEERPEDBDPBEDIS LOLEE A,
o Python & Program Files 74 L2 b VIZA4 Y A b —LENET,
o Windows @ Python 5 >F % & Windows 74 L7 b VIZA YA h—LENET,
o FTT aFABMEREEZA VR P —AHFIGEIRTEE T,
o BMUES A TS VUENL PA-FIZTV AV I LTEET,
o ZOEINFTHR A VA=A T 4 L7 FVRETRAT AREZAR PATH ICEME N E T,

o Ya—1tAY FHRITRTOLZ—FTHHATEL LSRN FT,

4.1.2 MAX_PATH O#IRZRET S

Windows ZFEHAICRZADEE D 260 XFICHIBENTVET, 2% hH, THIDEVW SRR TEITHERL
LTI —IZhbdEWVW5ZETT,

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

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

paths longer than 260 characters.
INHDA T arvEEBELLL, TR LOFREILED D FH A
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413 1A +—=5D GUI LLTAI XA +—=ILT B

A YA+ =70 GUI THATE2FRNTOA 7> avid, avY RIA U oHdETEET, Zhckba—
P OXNEFER L THEZL OBBICFATA YA =BT &R, A7 VT MEENZA VR b= 2{TH 2D
TEZFET, Bro LT 74V OEEDDIZ, GUI 2Tz RhlLicchdba~vy R4 AT a
Ry FTBHIEDBTEET,

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

%Al Bl

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

/uninstall to remove Python (without confirmation)

/layout [74 L2 b VU]  to pre-download all components
[log [7 7 4 V4] to specify log files location

EDPDTRTDF T a2 Vi name=value DIETEL F3, value 1T K 0 THRER EXL. 1 THEEZ B RIL.
THDEDPRADIBETT, FHAMERL 7> a v OFEEHE Y A NI TOED T,
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%Al Bl T7#ILE
InstallAl- S R7L74 FRA VA= %2FE 0
1Users 179 %,
Target- AVAM=NET AL MY, InstallAllUsers (2 W TGERINE T,
Dir
Default- I XTOL—HMIFA >R F—J YProgramFiles’,\Python X.Y ¥ e &
AllUser- OD7HDT 74V b4 Y A=)  Y%ProgramFiles(x86)%\Python X.Y
sTarget- 7 4L 2 bFV,
Dir
Default- HZ7—AHA YA b —=1 D7D YLocalAppDatal%\Programs\Python\PythonXY ¥ 7z %
Just- T ANMA VA =ET 4 LD YLlocalAppDatal,\Programs\Python\PythonXY-32 ¥ 7:
ForMeTar- +V, & %LocalAppData\Programs\Python\PythonXY-64
getDir
Default- HRAXLL VA M—=T4 LY (%)
Custom- &L TTF 74T GUL IZERRE
Target- N5 1E,
Dir
Associ- TUVFrbA VAT BEE 1
ateFiles 2. 7 7 A VOREMN T 2T,
Com- INRTD .py 774 V%2 N"f a0
pileAll AN LT .pyc &1E3,
Prepend-  Prepend install and Scripts direc- 0
Path tories to PATH and add .PY to
PATHEXT
Append-  Append install and Scripts direc- 0
Path tories to PATH and add .PY to
PATHEXT
Short- AYAL=NFTEAETVE K 1
cuts FaxXy b, IDLEANO>a—+F
v M 1ES,
In- Python ¥=a71%4 A +—L 1
clude_doc T3,
In- TN ITNAFVEALA A= 0
clude de- T3,
bug
In- Install developer headers and li- 1
clude_dev braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and related 1
clude exe tiles. Omitting this may lead to
oLl %ém{a\fﬁnlﬁs_ b?e installation. e
In- Windows @ Python 2 >F+x =4 1
clude laur X b—iL3 3,
Install- Installs the launcher for all users. 1
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BZIETFT 74N P T RAT AV A R Python 4 YA L — a y2EPIITIIE. UTa~vry P2z T
(a~yFFarFrED):

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

TARRAL = FRLD Python D %—Y FARAE—DA YR =% —PFICHHEIITOE 2 I, MUTav
RO a—bhy b EENRZBVWTT, ZHUEA YA =T DRPIOR—Y BHML L TERRL, £/, IRX
VARXTERVESICLETS:

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

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

(ZYF¥DA VRV EBBET 2L 7 7 A NVOBEMNITSEBINLIDT, ZAE TV F YA VA I—LEE
DS ATLTA RRBRA VA=A ZLEHEDLZ—F LA VA= NIZRoTGEDBENDTT, )

LETUVR LA T avid, EIT7 7 ALV RIUSHFTO unattend.xml E 4TSN T7 74V TEZBZ L
bTEET, ZOT77ANMEA T a e ZDOEO VR MEEELET, X7 MY a—br L THEZ N
BE. FRUIBETHIEIEICER XN E T, TLAY TR AP TEZBHEEREICCFINDOEETT, UT
X, oA T arveEty VBT 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 40— RAREBRIVZA =)L

Python DWW DODDEREIIRINICX 7 VB —FL72A4 YA b= REEEFRTOWRWED, 200 DERER A >
Ab=N LIS #ERTZ A VR —3 v MERDPDBEICRDET, 4 VX —3 vy MERADEIZR LRV ED
2, BTOaYR—3x Y b EFTQRTEZWRH XY > u—F LT, 2% BEBER (layout) ZIER L. ¥ ALK
REBEIRE NI ST, ZhblbA Y& =2y MEREDBED RN EIICLET, ZOREDOX Y a—F
A RIRBEY FITRELREZ2H LNERAD, L EADEHA YA =L 1L &5 T 25E8I2E v—hL
WFryadNizabt—%2FoZ Ide THERATT,

av Y RIR YT TOav Yy FEEITLT, DBER7 7 A VETELRILTE Y n—RFLET,
python-3.9.0.exe fTIIEBRD A YA M= DHAANCEEZHZ, AHDT7 7 AL D LOFEHEIEZ SRV E
S, EloFT 4 L2 MY NIREEEHRZE2 D2 BRI I LTLEE W,

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

=}

1
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4.1.5 1A —ILEDEE

Wo 7z A Python 234 A b —L & 725, Windows D AT LERED [0 75 K L HEEE) v — L h HEEHED
BIMPHIRATE LS, Python DY MY EBRIRLT (704 VA F— L EHE | BEIZELT. A YA b—7
ERXTFURAE—RTHEZT,

4 YA h—=7 GUI T "Modify” 23R, Fxv 7Ry 7 2OFEREEZ 22 THEEOBMEIRSTEET -
Fzv IRy 7 ADFREZZEZRITIE, M4 A b=V EZNDHIBRENZZDIELERA, W 22DA TS
a iFIDE—RTREETZILETEERA, A YA M—ATFT4 L7 )RETT, ZRUOEEZIZVDT
HUR, TBRCHRL TrOHA YA M—LT 20BN HH FT5,

"Repair” Tld, BHEDFKETAHARA YA F—ILEINBZXRETRTDT7 7 A VERFEL., HIFREIN TV h EH X
NTWED T2 74V EBIELET,

"Uninstall” & Python ZZ2IWCHIRL 3, T7urJ v ikaE) NOoBHOT Y MY Z2ED Windows @
Python Z>F v OFIADRI D £3,

4.2 Microsoft A N TN\ iTr—

Added in version 3.7.2.

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

CDRy r=I% A4 YA =T 312 BEHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L.
Microsoft A k77 71U T "Python 3.12” ¥ B L £3, #EAT 7V D Python Software Foundation 32 B
L72bDTHB e z@ LT, A1 A= LET,

Z&: Python (3H1IZ Microsoft 2 M 7 TR THHTE XY, dLBEZIAD X5 KERS LS, IE
LWy =Y 2 EBATHERA,

A VAR =N LRIE AKX =P A =2—55 Python Z A CEEITATL &5, H%WiE. python & XA
FLTavwy F7ary 7 b2 PowerShell Dty > a Vo235 TL x5, EHIT, pip ® idle & X4 S LT
pip %W IDLE 2#FIiC& %3, IDLE GRAZ—tX=a—5d Ao,

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python.exe (where 3.x is the specific version you want to launch, such as 3.12).
Open "Manage App Execution Aliases” through Start to select which version of Python is associated with
each command. It is recommended to make sure that pip and idle are consistent with whichever version

of python is selected.

{RABERSI python -m venv TER L. BRI L TH@BICHEZ £,
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BEZHlD = 2 D Python %4 > & b — LT PATH ZHUBM L TH 335E1%. Microsoft A b 7D DT
1720 python.exe ¥ LTEXET, HL A YA =L L7 Python IZ7 7t 2 ¥ %I2i&. python3.exe H 3
Wi python3.x.exe £ LTHZE T,

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

installer.

Python ZRET 212id, T8E) 2HE 77V effe) 250, TXRX—1 ] 12H 2 Python 2527V v 7 L
T7 YA YA =NALET, 74 YA =Tk, Z®D Python ICEHEA VA=V LEETDy I —IN
FREZINE T, RERBEECNDBREZIhERA,

4.2.1 BIDfE=E

Redirection of local data, registry, and temporary paths

Microsoft 2 77 7V OHIRIC X D, Python 227 VU 7 MZid TEMP LT R MY D & 5 RIHDOEFAADTEE
REZABMERIIENTL 5, 20D, HAHOL 2ANEZIAALE T, A7) SN THEOHFITEEL
RUIFNER 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_gbz5n2kfrad8p0\\
—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—>

Added in version 3.5.2.

nuget.org 2 7 —JF VA4 X&HE/N L7z Python BREET. ¥ A7 A2KTMHZ % Python AWk 1 > 7
L —2ayRENRFIRATATHS 2 2ERKLTWE T, nuget 1 "NET O7dD Ry Fr—I <= %"
TIH, EARRHIES Y =LA Ry 7= L THIEFIC EFLEEL 3,

nuget OERAFTIEICOVWTORITOEHRZIE 5121 nuget.org IZfT-oTL7EE WV, Z 2555 Python FAKH
L: Z D "C—I_‘ﬁj\foc%%fj-o

nuget.exe A< K74 v —Ud il 21X curl ® PowerShell % {# - T https://aka.ms/nugetclidl 2°5H
EEXY 2 B—RTELTLES. 2OV —AERD LS~ T, 64 bit H 2 32 bit D> VAT ORH
N—3 a D Python 284 YA b —)LTE XTI

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

NEDON=Y a YEFEIRT 5113, -Version 3.x.y ZEBMLTLEEI W, HAT 4L 27 MVIE . »pOEHEIA
BB, R —IJR@3VTTA LI MICA VA=A ENET, 774N FTEITT 4 L7 MUIE Y
=Y RICARNCA D, -ExcludeVersion & 7Y a Y 2R WVE ZOHFNIA Y A b=V ENFeN=T a ¥
EERAET, YT T4 L7 MPYOFIZIEA 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

—EINIZIE, nuget Xy =T v T L= RTEF, KhFLoAN—Ya VidBEERcA YA b=, 7
NARATHRENE T, 253 2Kb0IC. FETEESYy F—IZHIBRL, BEA YA P—1T5ILbTEE
T, LD CL AT LEF. EARHETY 7 A V2RIFLTERRVEGE, ZOEEL BEIITITWE S,

tools 74 L7 Y LEUHANC build\native 74 L7 PUDBDHDET, TOTFT4 L7 FVIE A YR =0
XNz Python 28852 C++ Fuy =7 FTfEZ % MSBuild 7B,¢87 1 7 7 £ )l python.props & A F
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To ZZRREERANS L HEINIZA Yy X2V, ELRKRIZIA TSIV EL VR—=-PLET,

nuget.org I2H % %y 7 — IERDR—JIE, 64-bit N— a B www.nuget.org/packages/python . 32-bit

N— a P www.nuget.org/packages/pythonx86 T3,

4.4 BHIABRIGERNY T—2

Added in version 3.5.

HDAAH O (embedded distribution) &, #&/NRD Python BiEZ &EA ZIP 7 7 A LT, ZHd. =
YRR HEENCT 7R RENEDTRELMHLT TV r—aro—#e LTEFET2 2B LE
DT,

B XN 3 e, HOAALHOEAMIE, BREEAK, SRATLALIZAMIDOHE, A YA = LI TWE Ry r—
EWV ol —HF DY RAT LHh S (1ZF) BRCHIZLTWET, ZIP NIQIEHET 4 77 V0T ) a4 1 &k
h b XNz .pyc ¥ LTEEA. /2. python3.dll, python37.d1ll, python.exe, pythonw.exe D FN
THA>TVET, (IDLE O &5 RINTOMMEY Z & L) Tcl/tk, pip. Python F¥a2 XY MIEFFhTVE
Ao

AR HOHAAHBICIE Microsoft C Runtime & EhERA, ThEEB®ET 20X 7SV r—>a >
DAVAM=FDEHKETT, 207 VR4 LEFBLICLEIICLZ—F DI AT LA YA = LFEAPDS LILEE
A L. Windows Update QLD HEITEHINTVE2S LAFEA, TOILWEIATLATALVLZ MUK
ucrtbase.dll 3% 2 0 EREIETDD £3,

BF—RR—=F 4 DR —JRF 7 V5 —2arDA VA =512k >T, HDAAARME R UHATICA &
F—LENBZRETT, BHD Python 4 YA L — 3 YD &S5 IRENEBIC pip 25 Z ik, Z Ol
TIEHR-—bPINERA, TID. Brot LATFEZILZIR. BEEHOLDIC pip ZEDTHHT 2 Z i
TES30b LNETA, MBIV, 2P CHEHZRMET 2R1CHEEIH L= 3 v & O B2 REET
ZD2E5. Y=—FX—=T 4 =D —=VFT7 TV r—>aryo—#e LTHbNLLERETT ("vendoring”)o

ZOEHD 2 ODBEDHTELZ 21— 75— %, UTTHALE T,

4.4.1 Python 77U —> 3>

Python Titlk & hiz, BT LD LI —HF I ZOEELERIEIMBEDR VT TV r—>ar T3, HdAAMHE

FEZDIr—RAT, A YA b=y 75 —IHIZ Python DT I5AR— I N=Ta VEEDIZDIMHZIZTL &

Ho TOHEENED XS ITHEBBNTHE2NENIKIZELT (B2 VIS, YD X5 Ta 7y aFlicihi

BZRED), 2 OOBERELDHD 3,

FIUF v ERBFFHRFEIT T 7 AN B[S EB o Lza—F 4 Y7 ERBRBL LETH, 2—HF Ik oT
i 2 AR Y fe D T, q p ]
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270275 AOHELBEHRED D FVA; 74 AVIEHREIAR L, BHELRAN—D a VIEREIREL. 774
NOBEM IR ZINCHIG U IRES X HICTEE T, ZLAYDT—RATREIARARLT VF ¥, N"—Ka—F
Ehiza<y ¥ o4 XFHITHEMIC Py_Main 20 HTOTHETLIEXT T,

K D f#iHil 7 71 —F 1%, python.exe 721X pythonw.exe 2B I F I 4 V5L & ICHEHEMUHT
Ny F T 74Ny a—rhy et 22 T3, COHE. 207 7Y r—v a YI>EROARTTIE L
Python TH» 2 X 5I2AZXBDT, ELWKEELTWS Python 7Rt X7 7 £ LOEEMT & XA 2 DI
I—HHHZ 0 LALEE A

BEBEOT7 Ta—FTE Ry r—=IF, A LTHHAWRETH 2 Z & ZRFET 272912, Python 77 7 A L2 [H
CTF4L2Z PIIRA VAN —NVENZRETT, Fiilk o v F vy DGEEET 7V r— a VEBERNICHRE AR %
EETAIEEBDHZDT, Ny Fr—IJRNELDGAMCHETEE T,

4.4.2 Python DIEHIAH

A4 T4 7 A= RTEIN FFARIZ VT INEEOIOIRDOEMDELTEX5K8 77V r—2a > TP, Python
HWHABHOAIZOBMNICER £ 5, —RINS, 77V 7= ayORERIA T4 7a—FRICHH, —&
7 python.exe ZM-UMH T h, EHENIZ python3.dll ZfiVE 3, ¥5560D7 —RATH, v— FNAJHEXR Python
A2 T) ZERET 2013, HMOALADOEMEERL T 7V r—>a DA YA ML =2 a v OY 77+
L7 FYICEBLZETHATY,

TIVr—=2aryPEI 8w —=IF, 4 ¥ 27D ZOBHLRTNICHRR SRR IEE T 220D 5 DT, (EEDOEAT
WA YAM—LTEET, /o, HORAAHBEAEZMES O LEHED Python £ YA L= a Y Ef502TO
RARMENID D T A

4.5 RloN> RIL
FE#ED CPython OEARYIOMIZ, BIIOEEEE > TWBBIEXN=Nv 7r—I BB H ET, UTRAKDOH S
N—Ta e ZDF— LR A2EETT:

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

Anaconda A
KADH 3 (numpy, scipy % pandas DL HR) RIFERET 2 -k, v Fr—I<v3r—Y ¥ conda,

Enthought Deployment Manager

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

WinPython v
LN ERBEADRIER Ay r—T e, Xy r—YDENLRDOEDDY —L%2E&T. Windows EHDF 4+ X bV
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https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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Pa—2al,

IH Ry =D& Python MO 74 75V DERHIAN—Y a VP EENL LR EEA L, 27 Python
F—LFINHERTFHLERALYR— P LERLADTIHRELIZZ W,

4.6 Python Z#BH9 %

a<y FFar 7 b &Y EFIZ Python 275 572912, Windows DF 7 # L b DIREZERE WL O0EZ /-
WEEILBLNERTA, £ VA F—1% PATH & PATHEXT ZEHER X247y a v EHB LTIV ET
B, ZTHEHHDS 2T 74 FRA VA ML= a YOEARFPIEIICEZDDTT, dLLDHRIEVEFEN
WICHEEN— 2 > D Python 25 D THAUX. Windows D Python T > F v DFFHEME L TL 72X W,

4.6.1 #iE: RIREBDRE

Windows Tl, BELEEZEAMIZZI—FLRLE S ZXTFALRNLDWAFTHRETE, HAWEavry R oy
TR RETEET,

—FRNICIRIEZERERET 512E, a~Y F 7Ry M2 E set a~v Y REfFVET:

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

IHhBOEEX, DBFRICETENZFEICaYY —LVATEFTERZIEEOa~y NIERAIN, £/ 20ar
V=S HIBT2ITRTOT7 ) r— a il s#rhnEd,

N—t ¥ M TERGZHAL S DIIBFEOLEBOETREME N2 DT, HLWEZEINCD KEZICHEMT 2
ZEMNTEET, python.exe Ao TWB7T 4 L7 b V% PATH IZENT 2 Z i, Python O#Y)RAN— 2
VHEENT B K 5 ITIREET B 7 D— IR T ET T,

77 4V OB EAMNICEE T 51203, TRX—1] 227V vy 7 LTHREKRY 7 AT IBREZBZRE]
EMBT L0, (AVE2—XOT0 T4 REND) DRATLOFEMERE 2HWT REZBORE A4 %27
Vw7 LTLEE WV, THTUD L2384 707 T, 2—VERELZRE X7 2REABEZEMLDEIEL
DTEET, YATLEBEEET IR HRDOS YADHIRORNT 722 (0 F h BEHEEHER) AHE
T,

FAMR: Windows 32 AT LD BAIC 2—FEREFAELE T, ZORZENICE D PATH OBIERHIHAA
t big&fac %/\n%kti% — Zi))% b ij—o

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it unless
the listed paths only include code that is compatible with all of your installed Python versions.
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BE:

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

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 —
RFICBIR AR E ZE T 720D set AT Y FIZOWT

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/setx (=l
IHNCBRIBAE R EZEE S 27200 setx A7 Y FIZOWVWT,

4.6.2 Python R1T7 71 )LZ2RDIT%

N— g 3.5 TLEH,

BHEIFNIC/ERR X5 Python 4 Y X — 7Y RDAZX— b X =2 —JHEZ{# 5717 T/ <., Python Za~> K7 nm
IO EFHLEZVEESI 2 LNERA, A VAN —FICEZEDDDRERITIA T avBH D ET,

A VR =FDERAIDR—IIZ "Add Python to PATH” 2 W5 SNV DA T avddbh, ZhE&ERTZ e
A VA =FFA YA b= BRIEZAR PATH B U ¥ 3, Scripts\ 7+ VX OEFbEMENES, T
nZEkhavwry vy 7 55 python ¥ XA T LTA YR T Y REREILZD, pip ¥ XA T LTy 7r—
VAVAMN=FZEE LD TEET, avY NI U LDRENRDT, X7V S hea~vy K74 UEIEfTE
THEIT2ZITEFET, AYVRFSAY OXEEZSHLTIIW,

A VAP ZDF T a Y EAMCLTWER222 LT, 4 YA =5 2HEETLT Modify) %
BAT, ZTNEAMCLERET, H2W0WEES58 T L b, PATH ZRIIFHTBIETEE T, #E: BEZHO
HE ZSRL T IV, BREEAH PATH 121X Python 4 YA =L F 4 L7 M) 2EORENRHD 5, 1EH
DY bV eEEIanyTRY>TRONTLEI VY, ZNOEFNIULTOLIS D ET (UTEHD 2 20D
IV MVEBIFELTOVEBDERELTVETY):

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

4.7 UTF-8 €E—F

Added in version 3.7.

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

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

(Windows Subsystem for Linux).

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

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

the "mbcs” codec.

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

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

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

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

4.8 Windows @ Python Z>F v

Added in version 3.3.

Windows @ Python 7 > F v 1%, #7422 Python O X—Y a VOMNERFE L BT eI 22—F7 4V 74T
T, AZV T (FEa~vr K74 V) TRED Python D=y a YORERGZ oM D b, MEEZREL.
ZFON—YarEETLET,

BRIEZEB PATH IC X 2k E ST, 2D T U F v Python O—F#EI I AA—Ya v, ELOERLET, 2
DIVFREFEIRATATARREBDEIDSI—F DA VAL —2arvDAFEBREL. £/, HiLdAf X
P NENEEED D EEONN—Ta v EBELET,

FUF X DAY DI IADEAET PEP 397 12H D FF,

4.8.1 &I

ARV ERSA UL BEREITS
N—Yar 3.6 TEH.

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

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

{PY
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A YA M= ENTVERFN— 3 VO Python 25EEIT 21T TT, BHEEBHICKTTEZZLDTEET
L. BiMoa~> 74 V58 EE L TEH Python ICET I dTEE T,

If you have multiple versions of Python installed (e.g., 3.7 and 3.12) you will have noticed that Python 3.12

was started - to launch Python 3.7, try the command:

[py -3.7

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

{py -2

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

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

operable program or batch file.

The command:

{py --list

displays the currently installed version(s) of Python.

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

using the -V: format.

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

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

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

# Select any 'PythonCore' released runtime

py -V:PythonCore/

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

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

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

The Company is matched on the full string, case-insenitive. The Tag is matched oneither the full string,

or a prefix, provided the next character is a dot or a hyphen. This allows -V:3.1 to match 3.1-32, but
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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)
Added in version 3.5.

(S £ 75 ) @D venv EY 2 — DAY — )L virtualenv TE- 72) IREEEREE D 7 27 7 4 77 IKRET Python
DIRNIEAN =Y a Y EEER T IV F X2 EHT I, 7V F 370 —NARA VX T Y X TERLZD
REFHEDO D DEFITLET, ZB— LRIES DA V& T ) XEFITT 512d, (HREOEEL LT 220,
F7ZBHRIIC 7 8 — 3L Python N— 2 Y ERIEE L TLEE W,

AOVT D 5ESTS

7 A MH®D Python 227U 7+ Z2EBLEL & 5, hello.py L WIEZFTUTONED 7 » £ L ELEKL TL
72X

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

hello.py FET S 74 L7 FUT, Tala~vy FZETLTILE W

{py hello.py

A YA P=LENTWVBEHD Python 2.x D= a YEENFRINZIET TS, TE 1THEZMUTO LS
WEBELTATL SN

[#! python3

av Y REHETT L, SEIERHTO Python 3.x OERARTRINZIETTTT, TNETOATY I VD
Ble FEEIC. XD VA—D a VEMiFEIEET S 2 B TEXET, Python 3.7 534 Y A F— L E ATV
AL BmEIDIT% #! python3.7 ICAE TS L, 3.7 D= a VIERHPFRRENZ1ETTY,

av Y FRLOFEUCHL 2 IEELR D, BA MO0\ "python” &4 ¥ X b =L XN TW3 Python2.x D
MiNn—rarzfHT2 I ICERLTLIZIV, ARG EHME L. python 2 —fHVIZ Python 2 253
Unix & OHEMD/2DHTT,
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771 IVOBEERTHSEET S

4 YA P=IURIZ, 7 ¥ F % & Python 7 7 4V (§72D% .py, .pyw, .pyc 7 7 A /b)) IZBET &5 T
T EDRD, ThHD7 74 0% Windows DL AT 0 =5 —TXINI Y v 7 LEBRIET ¥ F v Hiffibi,
FTHRARZDERICHEEZ > TRAZ Y T BMEONIZREN-T a VRIEETED X5 FT,

ZDI I BEELHEIT, B—D T U F v BEEITONEIC L > TEED Python N— a > RIS R—
FTEBZETY,

4.8.2 > x/\> (shebang) 1T

A7V TN 7 7 ANDIEDITH #! TIHE o TWBHERE, ZDTIES =8> (shebang) T L THISATWY
%9, Linux D Unix R OS E 25 LAAT2d YR P LTVED, TNOLDT AT LTIE, A7
VIR EDESICETENDEDERTIDICLL b E T, Windows @ Python 7 > F v &, Windows I
@ Python 227V X+ DRI CHREZFHTEZ 2 X512l LofITldZzh s OEEDHAEEZRLTVET,

Python 227V 7 b D> 2N 1T7% Unix-Windows B TBMHRIREICT 2720, DTV F ¥k, EDAL 2T
EPMEDLNZDEIEET 22DDKED R a< Y FEFR-PFLTVET, P R—- I3 REa~Y R
BUTObONHD 5

e /usr/bin/env

e /usr/bin/python

o /usr/local/bin/python
e python

BRIz, 3 LAZ V7o 1{7EHD

[#! /usr/bin/python

THE->TWbH, 774 MO Python DENREX N, AN ET, £ D Unix L TEEST 2 Python
A7V T PR T TR IDITHFET 2EABDH D ETDOT, FVF YLD ZNSDRAZ Y T EEERLT
52N TERIETTY, DREPFLWVWAZ Y Z b% Windows ETHEVWTWT, Unix L THHEHTH-T
BELWEES RS, 2NV fTDS 5 Just TIHEDZDDOEMHITRNETT,

FROEDFEaY FTH, (XTy—AN=TaVEFR, XT v — A F == a YOl /jT) FI/RIVIC
N=VaVERETEET, THIT, 7327 2 A F ==V a YO®KRAIBEIML T 32-bit REERTEE3, fi
Z X, /usr/bin/python3.7-32 I 32-bit @ python 3.7 {5 X SERKL F£3,

Added in version 3.7: python 7 ¥ F % ® 3.7 225k, KEIZ "-64” T T 64-bit [REERTEE T, 25
I, RAFT—N=PaVELDOAI Y —N=T a7 —F727F ¥ 72F (HlZiX. /usr/bin/python3-64) T
BETEET,
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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 > /\{TD3|#K

¥z NVATTIE Python 4 Y 2 7V RICESNZEBMOGIREIEETZ2 I dTEET, L2 = NU1T
WKMTFDEIICEPNTVWEELEL &5

{#! /usr/bin/python -v

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

4.8.4 hRXAIA1X

INl 771IICEBNRETAX

ZYFxE 200 ini 77y AAERLIATEET, BRNCE, REQO2—Y—-—D7 SV r—2ar7—&7 1
L2 bV (%GLOCALAPPDATAY, %7:z1% $env:LocalAppData) @ py.ini &, FVF v eRAUT 4L 27 bVIZH B
py.ini T3, "aY Y=V RO ¥ Fx (0% D pyexe) & "Windows' RO Z > F x (D% D pyw.exe) lI[F—
D .ini 77 ANVEFHLET,
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"application data” 74 L' 27 MU THEEINLREII. FIT7 7 A VOBECHE2bD I D EBREINET, 207Kk
O, FVFXOBECH B inil 77 ANANDEZRALT AN TERVLI—FIE, 72— LR ini 7 7 4 LN
Davwy Pz FFEE (override) TEE T,

T7Z)L LD Python N— 3> DHRXEZIAX

EDON—=Y ary® Python 2a= Y FTHEAT 222 ED DI/, N=YaYEffitha~vry RicgdohsdZ
EMBDET N—Ta VEBEiFIEIX Yy —N—Ya YBSTHRED, AT a OV A R (V) LA F—nN—
VaVRETPEFNICKHEE T, 51T, "-327 R "-64” ZBFL LT 32-bit H B W& 64-bit DEH 5 DEIENE
REhd R TEET,

72X 213, #!python W5 ¥ = NUfTEN—Y a VEfiF 2 EAFHAD, #!pythond IX Y ¥ —N—Ta v
EIRET 2 N—Y a VEMiTFEEAET,

A<y FIIAN= a VEMiFHROPSRWEE, BREZ PY_PYTHON Z&EL T, 774V FDOAN=Y a ¥
BT E2IEETEE T, RESNTORWEE, 77 4L MEZ 737 TF, ZOZEHBITIZ 737, "3.77, "3.7-327,
73.7-647 DX RERDEZATY FIA4 VP OIEETEE T, (7647 7> a »id Python 3.7 D 7~
Fry TCLPERRVI EIFERLTLEZ W, )

<A F == a3 VEMITFO RO HRWIEE BREZE PY_PYTHON{major} (Z 2T {major} . il THE
TNZBHEDA Y v —N=V a VEHiT) ZRELTREBNN—Va v 2IEETAILNTEET, 250 ozt
T avBROPLRITNUE. TUF X iEA VR P =EAD Python XN—Y a Y ZFNIZELT, Roho7ZdD
AP =N=PaVAFIAF =DV —RADIbEFOLDEMFHLE T, REENTVWE2DITEDHD FEA
B, HEIEZEDAY »—N=Va VRTRBRIZA VA= LTN=Ta VTR D ET,

64-bit Windows T, [F—® (major.minor) Python »N— a > ® 32-bit ¥ 64-bit O/ DML ¥ A b —)1
SNTVWEGE, 64-bit N—2 a YDIZIDBHIELSINET, THUIT ¥ F v d 32-bit & 64-bit DEHBSHTD
EABI LT, 32-bit DT VF¥id, HEEINEA—Y 3 YHBFHATRETHAUL, 64-bit @ Python 2L T
FITLET, UL TNV a VB PCIRAVAF—ILENTOVWEIDLDATI Y F v DEHEFTRTE, Z
NENA YA =N ENRIBERCEFRER SRS (DF DHRRITL YA M= L&z Python ¥ 7 ¥ F v 32-bit
2 64-bit AR D EWV) KO T 2D TT, LGz, 7> a>d 7327, 764" 74 v
JATIDEFHEZLETEET,

fl:

o BT 24 7Y a UORESNTVWARWEE, python B XU python2 2~ Fid4 YA b= STV
ZEHTD Python 2.x N—Y a Y2 L, python3 2~ FiZAf Y A F— AL XN TWEHEHFD Python
3.x %’fﬁﬁﬁbij—o

e python3.7 A=Y Fid, N=Ya UPRELIBEINTVED, 2L AT av2BRLETA,

o PY_PYTHON=3 DA, python B XU python3 a =¥ RidE T4 Y X b =L I TV S HEHTD Python
3EfEHLET,

o PY_PYTHON=3.7-32 D&, python 2= > Fik 32-bit id 3.7 Z{HH L £ 325, python3 2 < > K
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FA YA P = EN TSRO Python ZHALET (X ¥ —AN—Ya YPIEESNTWD L9,
PY PYTHON 3% ZMENELA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O3, python B XU python3 iZ¥5 563 3.7 ZfFHLET

BREARCMZ, FUHREE IV F v 2MES INL 77 A LV THERTHZ e TEET, INl 774 LDEYT 5
t 7> a ik [defaults] EFEEN., F—RIETBREEBO X —E05 PY_ LWOEEHEN /23D LR TT
(INI 7 7 A LD F —HIEFALFDILFERXA LRI LICZERLZZI V), BEZBONEX INI 7 7 4 LT
DfaEZ LEZLET,

Bz

e PY PYTHON=3.7 £ HET A 2ld. INI 77 A LICTFREBEaENE L 8 EMTT:

[defaults]
python=3.7

e PY PYTHON=3 ¥ PY_PYTHON3=3.7 ZFKET 2 rid. INI 7 7 A LMICFREAEENDZ I L L ElTT:

[defaults]
python=3
python3=3.7

4.8.5 2k

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

debugging.

4.8.6 Dry Run

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

RC_BAD_VENV_CFG 107 A pyvenv.cfg was found but is corrupt.
RC_CREATE_ PRO- 101  Failed to launch Python.

CESS

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

RC_INTERNAL_ER- 109  Unexpected error. Please report a bug.

ROR

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

RC_NO_PYTHON 103  Unable to locate the requested version.
RC_NO_VENV_CFG 106 A pyvenv.cfg was required but not found.

4.9 EDa1-)LDOBER

These notes supplement the description at sys-path-init with detailed Windows notes.
._pth 7 7 A ADBRMAL SR 572 Tk, Windows TlX sys.path IZXD LS ICHEINET:
o« BANCEDTY FYMBEMSNET, TABAILY P T4 L7 FPUERELTOVES,

o ZTORIZ, PYTHONPATH BRFAEBMPEIMAT 2 L &, BEZTH THIINLTVE IS BEMINE T,
Windows Tl K7 4 Z3#AITF (C:\ 2Y) e XA 272012, ZORBEEBICEEN 2 RADXY] Y XF
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B Iaor TRITUERESRVEIEREL T X0,

« BHIT” 77V 4 —% a>®,XA” % HKEY_CURRENT USER 7> HKEY LOCAL_MACHINE ®F10) \SOFTWARE\
Python\PythonCore{version}\PythonPath D% 7% - LTERIT LI N TEEXT, ¥ 7% 137
ZANVMEE LTEIan Yy TRYIBNARALFIN 2D Z B TE, FHL8AD sys.path ITEME
nEgd, (BFEDOA YA =7 —=13F T HKLM ULHFHLZRWOT, HKCU 3% TF)

o PYTHONHOME HEESINTWBIFE, £ "Python Home” & LTHKbF 3T, AN DHE.
"Python Home” ZH#E T 572912 Python DFETT7 7 ANDNRp6 ” HHIZ 7 £ L7 (Lib\os.py %
721X pythonXY.zip) AERENE T, Python home BEODo7HE. ZIh50WL D200 TTF 417

VU (Lib, plat-win & ¥) %% sys.path \GEMEINE T, ROoroRkro7BE. 27 7% % Python
path 1ZL Y 2 b VIZERE N7z PythonPath 7 SN F T,

« Python Home 25 R27% 53, BREEAR PYTHONPATH DMEESN T, LA MV ZY NUDBROD LR -
7eHE. BE T 577 40 FOASZADBFHEINES (Bl .\Lib; . \plat-win & ¥),

AL YDFITT7 7 ANV R UGFH»—2LDT 4 L7+ VI pyvenv.cfg B3d 256, LITDRK - 7= HRI25H
Hahxd:

o PYTHONHOME 73#%E XN THE S F ., home DHEXT R A DHE, home HEEDIEA L Y DEITT7 7 A Ao HE
ETADTIERL ZDRRABHNET,

FRELTIHR2DET:

o python.exe 2 ZFNLIID Python 74 L7 b VIZH B exe 77 ANVEFET LI E (A YA P—LEN
TW2HETH PChuild 225 EEETINTNSHETS) core path 2FHEN, LI X M VAHD core
path IXEHRINF T, ZHLHDL T2 MY D ?application paths” IXFEIZFHAATNE T,

o Python 23Mhd .exe 77 4V (BDFT 4 L7 M VITHFET 255, COMBHTHAAENLHEERY)
AR FEINTWSEEIE. "Python Home” B3HEESINT. LI A MVIZH S core path DIFIHSILE
T, TN DL P A MY D "application paths” IHICHARAENF T,

o Python 232 ® home ZHOFHNT, LIZXAFPVDHEDLRWEE (ZAEWLD2DETHBLLERA V
ZbL=varvty b7y TOREINT exe). NRAFRPRDOT 7 4L k& L THM S ZADMEDIE T,

HEODO7 7Y 77— a YREMYIC Python Y FLLZWEEIKIE, UTOHE (DWihr 3 E8)
WWEDIEHIDA VA ML= a v e OFEELRTSZ N TEET:

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

listed.

o python3.d1ll X python37.d1l1 ZHHDET7 7 4 L hbu— FFT 2D THIUIE Py_Initialize()
MEOCH LSS ST - T Py_SetPath() #» (]{XT®) Py_SetProgramName() % HH/RAVICFENH L TL 72
W,
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e HBED 7 SV r—2 a3 vh 5 python.exe X #ENT B H{IZ. PYTHONPATH %7 V7 L7h EFZE L,
PYTHONHOME %%t » N L TL &V,

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.)

INBRETATLTIA FA VA=A ENTT 7 AN, BRIDT7 TV Ir— a ity FALSRIEES
AT7Z2VDav—IZBLELEVESICLET, ZhELARINIEDRIZD7 TV r—>a 01—+ i&, M1l s
MEEIEZ 200 LNETA, LTHELLRYIDOREZSHRETT, 1Z2D0DDIFL IR MY NOIFEED 2P
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 TEHE: Add pythonXX.zip as a potential landmark when directly adjacent to the executable.

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

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

4.10 EMDOEZ 2a—)L

Python 1Z2 77 v v 7+ — 2 H#EHIEL TV ETH, Windows IZLpRWVWL=— 7 RERED H D F5, 2
FATZVENHDT A4 TZ7 VDM T, BODPDEI 22—, ZIVoBEREEF S 2DDA=Ry bHHD
7,

Windows [EH OEHAEE Y 2 — L IE, mswin-specific-services IZENLPNTWE 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 MFOMHE L

o« LYXHY

« fRVIUF

o Microsoft Foundation Classes (MFC) Z—#'—A{ Y& —7 x4 X
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PythonWin & PyWin32 iIZffE@LTWa, > FLD MFC 77V 5 —>a >y TF, ZHRIEEIL ML DTNy
A ate. #lAAAAREY IDE T,

BE.:

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 ZaOYN\T1IL T3
CPython ZHATa Y AL L7WHE, BICTANEZ L V-2 ZEET522TT, ®&HV VY —RKD
V=AM, LW F v T7 Y ZXYA—RNTEXT,

YV — XY ) —ZlZ Microsoft Visual Studio TOEL KDY Y a—>ar 774170l N7 7 A LADBEE
NTVWT, ZADBKRD Python VIV —RIZfFbATWB a4 5TF, TS 7 74 /01E PChuild 74 L2
FURIZHD 3,

LIl R 7 at 20T O— K2 IEHRIE, PCbuild/readme.txt IZH D F T,

PFRE Y 2 — LI DWW T, building-on-windows SR L TL 72X W,

412 D DTS5y T x— L

Python ORFEMRBFEDOH T, BERIR—-PINTOERODPDT T v b7+ — 4D (—F —PHHEHD
RRDZ=DIZ) FAR=- P ENRLBoTVET, IRTOHAR—PENBRNVT Ty b7+ — AITDOWTOFHMIE
PEP 11 Z2F = v 7 LTL X\,

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= PREEINTVWE T T v b7 4 — IOV TOFMAZRERIE Python for Windows
ESIRLUTLIEX W,
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MAC T PYTHON Zf£>

Z2E

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.
A VAN EITIE VL DODDHDHRFIZAD 3

e A Python 3.12 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/.

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

you want to do.
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IDLE includes a Help menu that allows you to access Python documentation. If you are completely new to

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

& LA Unix 77 v b7 4 — AT Python ZHEWEN TV 25HE121E Unix & =550 Python 227 1) 7+
DIFTIZOVWTOHIZEHL I BT ITHLET,

5.1.1 Python X7 U cDERITHE

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

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

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

//aquamacs.org).

—IFADLHRAT Y TP RETT BT /usr/local/bin DY 2 ILDRACEEFNTWVWAE I L ZHER LT
XV,

Finder 26227V 7+ 2F(TF2DI2E 2 DD/ERDH D $7:
e Drag it to Python Launcher.

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

Preferences menu to change things globally.

5.1.2 GUI TRI VT +ZE1T

HWVN=T 2 D Python IZI&, KEMFTEDLZVEWITRWV macOS OFERH D EF: Aqua V1 Y FU =
2=Yx b b33 (AloEwAEZT 2L GUL 2£20) 7urJ MIFRGIRFETETT 2HEND D %
To ZFOXIBRRATZ VT M EFITT 51213 python Tid7z { pythonw ZffioTL7Z& W,

Python 3.9 Tid. python ¥ pythonw D ¥ 5 5 THHZX F T,
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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 :8I1D Python INw Tr—2 DA VA R—)L.

5.2 IDE

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

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

5.3 EEM®D Python N\ 7r—SDA VA M=)

This section has moved to the Python Packaging User Guide.

5.4 GUI Programming

Python T Mac £®D GUL 7V 5 —2 a2 N 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 pyobjc.

Python ##D GUI Y —AF v ME, 7BRATS 59 b7 4—2D Tk V=% v I (https://www.tcl.tk) iz
MR XNz tkinter T, Tk @ Aqua 24 7 4 78— 3 % Apple 28 macOS Y FALLTEDH, &
N— a Vi https://www.activestate.com H XY B —FBRXIAS YA =V TEFT,; £V —Ap5E
NMEFTHIEHTELT,

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

o wxPython: A cross-platform toolkit that supports desktop operating systems.
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5.5 Distributing Python Applications

A range of tools exist for converting your Python code into a standalone distributable application:
e py2app: Supports creating macOS .app bundles from a Python project.

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

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

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

artifact.

5.6 i)YV —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/

D%z o ) Y — & MacPython wiki T3

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

IF14X2Z IDE

Python 7025 I v 7 S53E%2 Y R— 32 IDE 372 EAHDET, ZLDIZF 4 XL IDE KES YRy 7
ANA T4 MMEBE. TNy Y —)L, PEP 8 5= v Z7I¥RENH D £ 7,

iR —E% /L 5121&, Python Editors % Integrated Development Environments %31 T < 72& W,
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>>>

2to3

abstract

B

4
VERIGTTATTINEBIFSLT 74N D Python 70y T b TE, A VR TVRTAVRIIT 4T
WKEITEhLa— FHlTECHTEER T,

K
DHDPEZLNET:

o AVERIIT4TTINCBWC, A YTy hENa—FTay 2, BT 3EADXYD XFOM
(GUEEIN. MmN, EFEIL. =ES IR oWl 7Ta 1 —X—okic, a— K2 ANTIBICRRIh
%77 4L h® Python 7m > 7 hTT,

o FHAAADER Ellipsis

Python 2.x @2 — K% Python 3.x D3 — NIZEWT 5 Y — L TT, VY —Ra— RE@H L TZOMA
ZK[El (traverse) §5 Z & TRAITE 3. IEHIEDOKE T2 ML £9,

2t03 IIFHEZ 4 75 Y D 1ib2to3 & LTHHTE XS, HADOY -1 L TR 522 Y 7 b2 Tools/
scripts/2to3 & L THRMEXNTWE T, 2to3-reference ZZMML T Z&E W,

base class

(HIRILE S 5 R) fIRILE S 7R3 duck-typing 25 S % S DT, hasattr() REDHIDT 7 =v /T
EABEFTH o 72 D Wb IciR 5 (Bl 21X magic methods DHE) HAEIKA ¥ X —7 = —RAZERT 5 Fik
PHRMEL 3, ABC IR (virtual) ¥ 727 7R ZEALET, THEET FALLHERLERBAD, £
N TH isinstance() % issubclass() WKARHMINFT; abc EV 2 - LD FFaX Y F2ZHLTL
72& W, Python 12id, £ < DilAAA ABC 2SFAIENTVET, ZDOXRIE. (collections.abc E
Ya2—)LT) 7—XME, (numbers €Y 2 — /A T) L (io £ 2—/"T) A+ VU —24, (importlib.abe
EV2—NAT)AVR=F 774 VEARUEB =KX =TT, abc Y 2—NZHHLTHED ABC Z{EKT
XET,

annotation

(77 7=>ay)EB 77 RN DT X—-22RDEICEFHRT 2 7L TT, BEICXD type
hint & LTEHLRLTWET,

75



Python Setup and Usage, J'J—X 3.12.3

O—HANERDOT7 )7 —a VIFFETRICWE 7 7 XATEEFEADL, ZJu—LZ ., 7o XEH. EEo
77 T—=aYiEENFNEY 2 -, 75 A, BD __annotations__ FFRBMEICHERIN TV T,

HEBEDEBAD 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 ZX W,

5|% (argument)
(FE518) BIRCZ PO TS, BAE (F721d AV Y F) ICEFHETY, EE2EEH D $3:

o F—T—F5|E: BRI LOBRIZE I BORNCHENF 22OV D (fl: name=) o, ** IZHilF 7= &F
EoHoEr LTHEIN5E. HlZIE. XD complex() ODMEUFH L TIE, 3 ¥ 5 25F%F—7— F5[#
T3

complex(real=3, imag=5)

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

o MUESIE: F—U— FEIEUNDEIEL, MESIBIZEIEY X FOHICEL T TE, T2+ 1ITHIT
7z iterable DBEZRL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 XM AHMAESIETT:

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

HEIBUIBEBOERICBWTHARITED O — L EBHICE Y Y TonE T, b Y TETIHANIOVWTIX
calls BB LT 7EE WV, YV X v 7 RAZBVWTHFIBERT-DICHoWBERNEMHS Z e HKE T,
Ml X A EZ e — A ABBICE Y Y THNET,

R51% . FAQ @ FEFI ARG IEDENIMTTI2? . PEP 362 2B LTS,

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

asynchronous generator
(FEFEAY = L — &) asynchronous generator iterator iR BIEI TS, async def TEFEEI Nz T/l —
F VBABUTI TV R TA, yield R EFOHRTHERD £F, yield U async for L —FTHAHATE S
EOIM P ZEKT 2 DIHHENET,

WEIIEFAY = 2L — ZBBERR L E T2, RiCk-> TR A XL —21TL—&2 237546
BHYET, BRSNLERPH L2 THRWEGE, B wen B e AL £,

JEMIY = 2L — XBEICIE, async for XX async with X7/ZII TR await XdbHB2 I HHD
S

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

% yield TE—RINCUEZ K L. ZOHOFEITIKE (0 — LV EHSPHREF O try XEETD) RillE
LET, EEBAS T RL—FALTL—42 » __anext__ () TIREN7=MD awaitable THEBICHEHB T 2K
1213, ZOHhMEFEIZNE T, PEP 492 B3X U PEP 525 2B LT X W,

asynchronous iterable
(JEMEAA 75 7)V) async for XOHTHHATE 24727 T3, BHHD __aiter__() XV v F»
5 asynchronous iterator iR Z IR FAUIIR D £¥ A, PEP 492 TEAINE L,

asynchronous iterator
CGEFRIIA 71 —%&) __aiter__() & __anext__() XY v RE2EEL AT 27 FTF, __anext__Q)
& awaitable 7 7Y =7 b RIBRERIFIUIRD £ A, async for I& StopAsyncIteration fI5} %% MH
T5FET, ERAAATL—KD __anext__() XYV v FHIRT awaitable Zf#R L £ 3, PEP 492 C#&

AENFE L7,

Bt
(Bl A7y =7 MicBEMfT SN, Py FRERNICL > THATTEESRBINGETT, flxiX, 7
Tz b o DEN 0 ZFo TV L E, ZOEMIZ 0.0 TERINZET,
F 7Y =7 MiZIZ, identifiers TER SN2 TF TR BRVHFIOREEER 5 X2 2P TEET, 2R
setattr() Zffiv, 7027 P ZNEFFAIL TV RHEIITAE T, ZO XS REMHEF Yy FERER
TE7 272X TET., RODIT getattr ) 2o TWMABELDH D 5,

awaitable
(#H%PTEE) await N THEHAT 2 2Bk 2 A 7T =22 M T, coroutine 2> __await__() XYV v FH
H2FTY 2V bTF, PEP 492 2B LTI W,

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

binary file
(N4 F VT 7 AN bytes-like TV LTI b OHARAABIUEZRAANTES J7AILFT
Ik TTe XA FVT7ALDHNE XA FVE—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 27 FOFAEEINTEDZ 77 AT 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.
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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 EiLT Ny 77y =2tk A 7227 b,
bytes, bytearray, array.array ®. %< O —#HJ7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 72 =2 MI, T—&EHE. NAFV T 7 ANANDRE, Y7y bEREHLEZEERE, A
FUVTF—=REERTE2VSVARBEICHHT 22 e TEXT,

BODPDBRETEINAF VT —REEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFTE
AREZR bytes-like A 7Y =7 M ICEKRLTWVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENE T, /. HMOBODLDIMETIIAELRA T =7 FPHONXN
AFVF—=% (" HALHLEHOD bytes-like A 7327 1) ZRHRELET, £4ICIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(N4 b a—F) Python @Y —Z2a— Fi&, Python 7025 L ® CPython 4 ¥ &7V X ONFRHTH
BNA FaA—=FAay A LENET, N ba—Fi& .pyc 7740 CF vy adh, A7 740
PoEHIRKFETINZ L ZWF I EHRICRDET (Y—RA—= K256, Fa— FAOHED 2 ¥ AU
XN FET), 20 " HEEFE (intermediate language)” (&, #&4& D NA b 2 — RIS 2 HEIHEE % E
792 RETSY TEFET 2 VWAE T, HERERELE LT, N1 Fa— FZRZ % Python R~ ~
MICEIfET % Z &%, Python VUV —RAMTHETH 2 Z L IFARINTOERA,

NA ra—Foma—ElX dis EV2—1 IZHHFET,

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)) FERO D ZRFRTEITENS1DIT5 8 e LTHEI N SR

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

class variable

(79 AZH) 75 A LICERIN, 2FALRLT (DFED, Z77ADA YRR YA ETIERLIZ) BEX
N2 ZexHNE LTWSERTT,
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complex number
(R L<HON TV EEMREZIELLDDOT, IRTOMIEIL e oM LTREINWE T, &
BOIBEERNL (-1 OFHIR) I2FE2HI 0T, —fRICBEETIE 1 t&ErA. LH¥TE j tEHEINE
§o Python 3EFELICHARALTHIEL, BEDKILEZM-oTWET, BHIIREIC j 200 TEEXE
Fo BlZIF 3+1) T9, math €Y 2 — VOEBEKRZFH T 2121d. cmath ZfVWEF, HEBOMHIE
DD EERBAOMAEET T, HEEZECRTE IRIEEEVRIEALTLE>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
(AYTFRAMER) avTFAMURKFE L CRRZEEZFOER, X H2ERDMEHIE L2 DFEITA
Ly FTEREDVBEZRAL Yy FE—ALZA L —=JIUTVWET, LEALaYTFX MEHTIE, 1 DOET
ALy RIZWLD2p0ay7XF A MEH DG, 2> 7 %A MEROF RIS R IEFRIH X 2 7 O
DIBIFTF, contextvars SR L T XV,

contiguous
(BE#Z, #fE) Ny 7 7 DI C8ft £721% Fortran &t THEHAEIC, 2Dy 7 7138 LTS
LARREET, EaXoinNy 7 71 CEfETH D Fortran HHE T, —JUrOEHITIE. ZDOERIIHT
XY FTEET 2 X5 KEHEI N, BRTFHRLaILBEDHERI TOKIEFCHIEST, 2T C-H#ifi
ZEAITIE. XEY 7 FLRAHICERZ K S BRICIEREBEOBR A FORINIZED 5 DITH L, Fortran #ii7s
BiH T RAI DR A EOBRINCEN = £ 5,

d—F>
(AN=F ) an—=FYFIITN—F DL D —RNEEKTT, F71—F L iTidRD oM DS
AD. ok sl Mmhr bt s, aL—F I3 ZL OkA RMEP B A, 5, BT ZeH
TEXF, a—F VI3 async def X THEETEZET, PEP 492 2SR TSI W,

coroutine function
(an—F VB coroutine 7Y =7 BT TY, a—F VBRI async def X THEEXN,
await, async for, BX U async with ¥—7— FZFOZ R EF, 2 bid PEP 492 TEA
SNF L7,

CPython
python.org TEAF XN TW3, Python 7125 I v 7/ EFEDEMEN L EETY, "CPython” ¥\ 5 HiZE
E. ZD%EEE% Jython % IronPython ¥ \Wo =i SEEEr XA 2 RENE 258 CHHEINE T,

decorator
(Fav—2x) BlOBEEERTEE T, #BH%. ovrapper M CHIBZEH i L CHEAINE T, 7aL—%D
— R M AL, classmethod() ¥ staticmethod() T,

FaAL—RDFREI VR VRS aH—TF, XD 2 ODOEBERIIEHRNICF L DHDTT:
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEDHDLDAFTEA, T7aL—XICOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

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

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

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
é L\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
(FrEMNTIERED) iterable NORTH 2 WE—HOERZUIL T, ZOMR» SR 2HEZRT a7
FEZXJTTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n **x 2 X}
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR a—Z2RMHLEST, bbb, HE2LEINIZ a2 -3 2RI L £3, S#EFL 2 — 2ol
IIERR Y A MTT 5121F list(dictview) 2L T ZE W, dict-views 2B LTI W,

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

documentation of the object.

duck-typing )
24727 MPELWA VR =T 2= 2% Fo TV EDPERET Z2DICATY =7 FOME RN R
PIIVIRAZANTT, Rbbic, BiicA 7Y =27 DO XY v RREHEDSIEN D #HEbhzD LE
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T, (7LD EIICAZAT, 7LD LS RBIE. ZARETeATHS,) A v X—T7 2 —RA%H KD
HHTZZ2T. EFRLTHA I Na—RNE KVE—T7 4 v 7 BRELHF L CERREEZM ExEF
T Xy XA 73 type() X isinstance () WK BHEZ BT E T, (2L, Xv &4V 7%
HMREEREI SR THETZIdTEET, ) 2ofb b, WMAZ hasattr () HIER FAFP a3
IVIERFAALED,

EAFP
A% & 2 X DFLEHE D HHES (easier to ask for forgiveness than permission, ¥— 7 4 —DiER])
DUETF, ZTD Python TR bR TWEa—F 14 Y FTAXA VTR, BBEITARNRF —BEIEDFE
TE2HDOLEL. ZDREN > TOGAIHIN /R L T, COMBTFERIEI2a 7417
AZA M, try XB XU except XD EABLIZOPRHETT, Z077=v 273 CDEH>%LF
FETLLfEbhTW2S LBYL AR A NN DTT,

expression

() MHrOELFHHX NS, —F & F DO (a piece of syntax) TF, Wz 2, X&FV 771,
HHn, JBET 72 A HEFPHEBITFOCH LY, 2RI HROEROMAENRTT, MOZOEFHELE
W, Python TIXEFEOETOMKERZIA L VI DI TEHD ¥ A, while DLI I, R LTIHEX
BNX DD FET, KABRTRERLINTT,

extension module
(JEREY 2 =) C % C++ THEDPNZEY 2—1 T, Python ® C API ZF|H L T Python 2 7%
I—HY—a—FeLheHhLET,

f-string
YRR 'F BT WA SIFAN Y T Ik estring” EFEHEN. ZHIE 7 x—~ v NEAXTHI T 5
L DIEHEEOELMTY, PEP 498 3ZMRL TL X,

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

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

T7ANF T2 MZBEBRE 3IEEIDET: FO N1 FU—=T74IL. Ny T 7E0= N1F
=T 7)., ZL T TFAFT 7ML TFe /X —T 24 RF io EV 22— L TEEINTVET,
77 ANTTY 27 AR ZREHER 72 S7TRI open() B RS 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 V7T, TRTH 128 N4 UTFIRIEFICTa— FEN53 Z L HRFE
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ENBRLATEEDFERA. 77 ANV RATFLADIYA—F 4 Y TIRMREEI N h - 725E81F. AP
BEIDY UnicodeError 2322 ehdH b 3,

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

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

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

finder
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,

Python 3.3 YETIX 2 BEO 7 > 4 VX 0D D £F, sys.meta_path THEH SN B meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division
(I D& TRRE) —Fm BB D 5T 2 BAIBREL, YD IS CREBE I // T3, BIRIE 11 // 4
F 2112720 ZREIEHFMNCTFEV NUEBOEDORRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
Z INEWAIC DS GRITE: BOEBAANDIDZITS) OT -3 184825 IFERALTLEZ W, PEP
238 ZZML TLIZ&E W,

£
(B MM LENCEZ R —HOX D Z e T3, BAEICIZ 0 U LD R5|8 2ET I e PR ET, FEiK
DOEITRHCSIBEFHAT 2 Z e HK T T, R AV v E, function 2B L TL 72X\,

function annotation
(B 7 ) 7—>ay) DT X—=22RDED annotation TF,

By ) 7—yarid, BEEEEY bbbz d: flziX, ZoBEE 2 o0 int Blo5[5
P L HIFE N, £/ int BORDEEFE LTI TVE T,

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

return a + b

BT ) 57— a Y OXEIX function DEI TR Z N TVWET,

WEEDFAD D % variable annotation, PEP 484, B L T2 & W, ¥/, 7/ 7= a vy 2MHT
BRRAMFSZ 25 4 A LT annotations-howto HZH L TL Z&E W,

___ future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.

The __future__ module documents the possible values of feature. By importing this module and
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evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

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

garbage collection
(FR=—Yarryay) ZhUREEDIS 2L DRV E Y 2K 208 CF, Python &, BAH Y~
k. BRI LT 3B =Y a1 s R0 THA—D AL s Y 3 YEFTOET, HRe
Yalr s gc BV a—EMFoTHETEE T,

JIrlL—%&
(¥ = 2L —2&) generator iterator 23R 3BT, @HDOBBUILI TV E I3, yield REFORTRZ
D%J, yield I, for L—FTHEHATE/D, next() B THEZE 1 D FOWMOH LD TES, {HD
WS EERT 2DHEREINET,

BHEEY AL —XBEREZRLETY, XRICL s TR PxRL—F1TL—4 ZHEIT5ERH D 5,
RS NIERDSH S 2 TlRWEE, LD DI BEE AL £ 9,

generator iterator

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

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

generator expression
(P23 —2R) 4 7L —2ZRITRTT, HFEORIC, V— FLHEEHRT 5 for Hi, ., 2L TH
WETRER: if HiAODOVTWVWE ESWCRAFE T, &5 LTmEnzRd, AMllo BB Tz 4 L
ESE

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

generic function
(¥ =2V v 7BR) Bz BN LR CHEZ2 3 2 BEE D SRS N 2 BT, RO LIFIZE O
EERWDEPIET 4 ANy FT7ATY XLICEDREINET,

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 TLZE W,

global interpreter lock

(Za—nn4 &7y &ay 7)) CPython 4 Y27V ZHBFALTWS, —EIZ Python @ /N1 FJ—
F Z2FTT22Ly RiE—2R0TH 2 e 2RET 2HEMHATT, ZHUTKD (dict REDEELIMHA
ABR R &) 7Y 27 VETADFEET 71 2k U THREEINICRZ 2127 5 DT, CPython O3NS
SYTNEHRDET, A VRTVREEERY 7T 5T, AF TRy Iy YL 25D 2
AL EBIEHZIT, A VX TV REMEICTLF ALy METEZ X512k D ET,

77Uy BHED 2 VISR W K DD DIERE Y 2 — Ui, iRy & 25t RR C O HEOE W% 3§
5L EFIT GIL ZEFRT 2 X5 IRFFEN TV T, 74, I/0 Wiz 3 23558 GIL 3HICHREINET,

MR HHARYAF ALy RE” Lied Y27V & (SN2 F—2E2MflirVHETr Yy 725 5) 55
REINF LD, — Ry 0T aty SDBEDNRT7 3 —< V ADPEP 12O TR LEHATL
J2o TONRT A=< Y ADMEERRL IS T2, BENIDEMICRDETFaX FBMT 2 & X
L5NTVWET,

hash-based pyc

hashable

(Ny T ar—Z pyc 774 N) IELHERHFIT 272012, FIET Y — 27 7 £ L OREEFHRLITIE4
ANy Y afBEFEATEZAL Fa—FDF v v a7 7 4L 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 2 7 PEIHED X —PEED X U N— LTHZ T, HEPEGD T — X HIEEN
BTNy ¥ 2 flie o TWVWAENS T,

Python ®4 I 2 =X IAREHAABFT T =27 NI IFLAEDNY Y 2A]HETT, (VA MRHED X
572) T2 —RITNZAYTFIEINY Y aPAIRET T, (X IR frozenset DX H572) 4 I 2a—&X 77z
TR BRIy Y aWRETH DI L EDAENY Y aARETT, I—Y—ERDI FADA Y ARV AT
BHESRATI =7 VAT T AL P Ty S 2 AT, Zh5ERT (ASERVT) HlsE Rz kS
flichd b, Ny aflld idO) EhHEsIET,

IDLE
Python O#ARFERSE (Integrated DeveLopment Environment) & %2 8355 (Learning Environment)
TF, idle X Python OEEHEMNZEAMICFMI N TWEEANEED LT 4 R 4 VR 7Y RBR T,
immutable

(A 32—&70) MEDEER 1A TV 22 b TF, 4 Ia—KTARA TV =2 Mk, Bl XF
I, BRORTABEDNBHY T, ChEDATY 27 MIARZEZ SR ERA, HOMEESE5HIC
& HiRBATY 22 VEERLRGNERD A, 4 Ja—XTARE TV 22 ME, HED Y > a
DT Y 72 B RN CEEREE 2R LET, HEOF—2ZOfITT,
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import path
path based finder 3 import 3 3 EY 2 —VEBERT 25 (£721F path entry) DY R b, import H,
ZDY A MIEY sys.path DORETH, 37 v r —JDFEEF Y —ID __path__ EBEH»S
HRET,

importing %)
5EY 2—)D Python 2 — FAHIDES 2 —)LD Python 2— FTHZ 2 X512 F 3MNHETT,

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

interactive
(hfEERY) Python ICREINEENA > 2TV Z93d D, XPREA 2TV EDOT0 >y T MTANT % L HIEE
CETEINTHRZRS Z e TEE T, python &5z 52T IWCETLTLIEI WV, (Arya—
ADRAA YA =2 =55 Python DXFENA > 27 ) X RBEITEZ 206 LOLERA, ) ME@ENA Y& 7Y
2iE FILWT AT 7E2RLTAHLD, EY 2=y Fr —=IDOHEINTAS (help(x) ZHZATBEW
TR EW) DIZIFEIERRY — L TF,

interpreted
Python i34 ¥ & 7V ZERDEFETH D, ¥4 FSBEOMMIMEL T, (N4 ba—Farq
IHRBDBIDIC, ZORFNIEHETT D, ) TITOA YR TYRFiELIE, Y—Ra—FD7 74 L%,
FIETARERICL THLFTEIEL L Vo BER LIS, EHRFITTELILZERLET, A V&7
VREROEFETEH. a4 FTERDBFEID IR TNy 7OV A4 7 UIF DD, a7 L
DETIF—MRITENT T, WEEH BB TSI W,

interpreter shutdown
Python £ ¥ Z =7V X —=iZ¥ v v b XU UV REFINLRFIC, D 2 —ALTXRTOIZ VT 1 HLRHNES
MHEZ YD, TRXTOMR LY Y — AZEMEMCBT 5, Rl 7 =2 — XAV ET, ZOD7=2—X
W AR=OALIE REHEIMCHLE ST, I D Z—F—FRDT A b T 7 X —% weakref 2 —)L
Ny FRREFHEINEZEDBHDET, vy bR Y72 —XHIZFETENS a— N ZIADMRET S
YUY =AM TTIMRE LRV (KL HBHNEFA 7 7Y —FY 2 —/L% warning HETT) 72Dk 4z
BISMCIER L %3

AVER—FYEPRT Yy PA YT 2EREHIZ  main | EY a2 —AREFTENTVWSEZAZY FFDHE
I T L2 Td,

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.

Iterables 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
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iterator

returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself. The
for statement does that automatically for you, creating a temporary unnamed variable to hold the

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

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

previous iteration pass, making it appear like an empty container.
FE2ERI typeiter I2H D 5,

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

key function

keyword

lambda

LBYL

(F—B%) ¥ B HoVIEHERKL I V- PRIEFLRO 7D DE2 KT OH LAJgEd 7Y =
2 & (callable) T3, HlZI3. locale.strxfrm() % F—BAEUCH Z X, vr —UKFDOY — M DIEHEIC
Dotolzy—rF—%ELET,

Python ®Z L DY — ik F —BEEZ WD BROWNESL 7V —FSLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E2H D £3,

F—BBEER HIEIWL 2B D 3, HlZIE str.lower() XV v RERXF/NIXFEZRFILIZNWY —
FE2ITOF—BEKRE L TES 2R ETT, HDWVWIE, lambda r: (r[0], r[2]) @ XS5 7 lambda
Ao F—HREEZ B TEEF, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—FKI VA MF 7 E&0H D ET, F—BBDIEL T EHENTD
#ili% Sorting HOW TO &ML TL 72X W,

argument S
58 22U TEEW,

(ZL%) |BHDA T4 VBT, SR IN 2ICiHMiiznd 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,
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list

FZ 213050 (look before you leap) ] DIETT, ZDA—T 4 YT AXANTIE, MHUEH LR EIT
S NS, BHIRINCHITRSM: (pre-condition) HIEZITWE T, FAFP 770 —F LMY T, if X7 <
X AfEDN D DRI TS,

< F ALy MEENZEE T, LBYL 77 —F13 " 27 #@fr 7 RY” BREOHESIREL 5| =i
ZFTVRIBHYET, BHlZIX, if key in mapping: return mappinglkeyl W5 a— KX, HlED
%, DAL vy RBERDENT mapping 25 key ZEDRS KR L ET, ZOMEIK, vy 7350
EAFP 7 e —F %25 Z L THIRTEZ %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 MAEKRRL) =7 Y AHORTH L2 WVIE—EROERZUL T, ZOKRN S22V R F2IRT,
a7 FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 ETOEME 16 KL (0x..) LAEXXFIN»6725 Y A M2AERL £, if Hild
F 7T arTY, if HiNWEE, range(256) DR TOERME XN E T,

€
Ya—NER—RF$25F7Y =22 b, load_module() EWVWIHFIDX Y v FEEFRL TWARIFIUIZD X
BFA, B—=X—=1F—MINZ finder »HIRSINE T, #Fllld PEP 302 %. abstract base class \ZDWTI&
importlib.abc.Loader ZZML T W,

Oy—J)ILT>aA—Fa1 >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 @ 721) 7z[FEFET T,

(oY) EEDOF—HREEZY K- b LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping @ fRHIIES 7 A THREINLAY v FEFEELTWEaAY T+ 7927 MTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
T,

meta path finder
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sys.meta_path ZMK L TIE SNz finder. meta path finder & path entry finder ¥ BfRIZH D FF
. AT,

meta path finder 23EZEFT 5 X YV v FIZDOWTIE importlib.abc.MetaPathFinder # &ML T 72
IS

metaclass

(RRTFGR) IV FTADY FATT, 7 ITRAERIF. 77 A%, 7 I7RAOFEL, BEZ 72DV X M 2/ED
F9, XEIFRZ, ZND 30 E LTRITMD., 77 A2 8EZEVWET, ZLALDAT
Yz MEMEEE (REX K77 AD) 77 40 P OEREZRML TWE 3, Python 23KHIZRDIEH R
RLEDRARY F AL TEBRTT, IFEALDI—HF —ITH - T, XX FRIELMEDIZVDHDT
T L. —HOBETIE. XK 7 FRFBHTZVLH Y "V RAEZEBELES, L 2EEHY 7t X
OuZERS7ZD, ALy Fe—7WEBMLEZD, A70=27 VOEREBIFLZD, V7L E2E
KTy, ZLOBETHHINE D,

FEHI metaclasses ZZfR L TL 72 & W,

XYy K
(XY R) 77 2AKRBOFTERINZEE, 27 72ADA4 VAR ZADEMEE L TG X WRGE,
AV RIIA VARV RAA T 27 b 2FE— B8 L LTRUWD £F (ZOFE—5I1BUTEH self IR
NET), B & FA SN SWLTLZEW,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(£ 2—) Python 2— FOMEEN L LCTId75 470 =2 b TF, £ 2 —UEEE® Python
F TV VEEUERIZERMERLE T, Y 2 —ME importing DIRIZ X - T Python IZ#HAAEN
S

NoTr—2 2B2RLTLIEZEW,

module spec ®
Va—nEu— R30I bhd A R — FEEDOERE UM T, inportlib.machinery.
ModuleSpec DA YA XV A TY,

MRO
method resolution order ML TL Z&E W,

mutable
(32—RTN) 32a—RTANRATIx7 ME, id) 2EZ B R fEREETEE T, 1Sa2a—4%7
L) BBRLTLIZE W,

named tuple ?

R E X T 05 HEEE. R TVEMELTHT, A 7y 7 AWM ERIIH LEEZf>TD 7
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7R ZBTELERDIUPL Y 5 AEHENTVE T, ZOMP 7 7 RBMOKEDFR>oTwa b d
DEJ,

time.localtime() % os.stat() DRHHEZEL WV O DHAAATNIKZEIT & X TATT, MDA
% sys.float_info TJ:

>>> sys.float_info[1] # indexed 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

(HRITZER) RPN EIN 25T, LRZEMIEFHEE LTEEIAE T, ARERIEATY =
ZhD (XYY FD) ANFIRR-o7d DT TR, RFANRD O, KBRS D, 2L THAAAL
D OVHY ET, AHZEMIAHOEEEZN S L ICL o TEY 2 — MRV R— T2, HlZIXH
¥ builtins.open & os.open() FHEIZEMTRAMENTVWETS, £/, YOEY 2 — DKL EE
LTWB2HHRT 2 28Ik o THARZEMEATHM e RTHEZ R L £, HlRIE. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 2 —)l random X itertools THERIEINTWVWS Z HHH
52T,

namespace package
(BHIZER Sy =) T v r—YDar 7+ LTOAREEEINS PEP 420 TER XN/ package
T, BRIZEEA Y =3P ARE R 2R W BN TE, __init__.py 7 7 A VEFRER WD,
reqular package EI1XFIZ D F 5,

module 2L TL 72E W0,

nested scope
(AR P ENTRa—=T) IMIITERSI N TV L E-EZZRT 2EET T, BIZIE. D 2B HIOEBD
PTERIN TV 225G, NHOBEBEMIOBEBHOZREZZRTEEd, 2 XA PSR a—-F3E7
7 4V b TCREBOSRIZEIDNTE, ZHORAETERVDOTEELTL ZE W, B—hV 2R, r?é
WHID R 2 — FTERZHGAEES LET, RIS, 70— VERZES & 7a— OV EET2ER O fE%
F=L E7, nonlocal THADEBICEZADE 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,
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__getattribute__(), class methods, and static methods.

object
(A7T 2 M) HKEE (BIESRMHE) L ERSINRZED (XYY F) 2302 TOF—%, 4 LLIE. 2T
DFHRAZAINTFZA DFBOEIET 72D Z ¥,

package
(R T =) B TEY 2= ARHRINTH 78y =2 B8L I L DK S module DZ ¥ TF, HMHY
1ZiE. Ry =20 __path__ BHEZ KD Python 7Y =2 T,

reqular package & mamespace package B LT 120,

parameter
(IR5 1) BRI OFEMAET B (2 AV YR ) OFERBICBVWTHEBDRZIT S Z518 2HEELET, K5IK
WIS EEDD £9:

o MEBEFRLEF—T7—F: I THEIVWVE F—T—FE|H e LTET IR TEI5/8EHEELET,
ZAUIT & ZIELLT D foo R bar DX 512, 77 40 N DRGIBOBIEHETS:

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

MEHH: MEICX>TOAEZX N5 EHREL T, MNBHEADT T BFEERDFIHD Y A
FOHTENLDERAI /) 2EDBIETERTEET, HIZIETIED posonlyl ¥ posonly2 \IfiE
HHFEWCRD £5:

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

F—TJ—FER: x—V—-FCEoTOAGIONI5IMEHEELET, F—V— FEHOF L ER
TE25AME, FIZIELITO kw_onlyl = kw_only2 O & 512, BABEZRDWEIEY 2 McED=A]
EEMESIBEIIED « DB TT:

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

AERME: (MOR5IETHICZT S NEBEDOMES IBITMA C) FEOREEDOMES BN E X 5
NEZZeEIBELET, ZDXSREFIEZ. BITD args @ X 5 WRGIBHDRNC * D352 8T
ERTXET:

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

AIZERF—T—F: (fIOREITEBICZ T ONEREDOF -V — FEIRIMAT) EEOFEED *—
V—REEBEZoNE I BEELET, 2D X5 RE5IEE. EOBID kwargs D & 5125184
DR ** ZDF B L TERTEE T,

REIEEA TS a Ve REDGIBDOEL L BIEETE, A 7> a yogl 3T 7+ LV MEBIEETE
£75,
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w518 . FAQ @ E5IBEIR5IBDE WA T H2? | inspect.Parameter 7 7 X, function €7 > 2
>, PEP 362 22 L T EEw,

path entry
path based finder 73 import § 2 €Y 2 —)LE2ET import path £ED 1 DDGFITT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder T3 o 52 B8z path entry
WKHBEY 2—NERDIZHEEH>TVET,

NRAZY M) =T 74 Y EPEETZ XY v FIZDOWTIX importlib.abc.PathEntryFinder S/ L
TLREEW,

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

on a specific path entry.

path based finder 5
7 4V b D meta path finder ® 121, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y =27 b)) 77 A VT AT LSRR LE T, path-like 772 =2 Md, (2% ET str
F 727 b bytes A7V =7 b, F£71E os.PathLike B b EZHE L ATV b
T3, os.PathLike 7B F AN EHR—-FLTWVWEA 7T =7 M os.fspath() ZMUHT I & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2D 2 £5, PEP 519 TEAXNE L,

PEP
Python Enhancement Proposal, PEP &, Python 2 2 2 =7 4 X L THEREERMET 2. H3 0k
Python O¥FiFEHEC Z OEBESLEEIC OV TR T 2EIE T, PEP X, HEEIC D\ T DR Hiffi
HIHRR e IRE T 2HEREDFRIL (HGR) ZIER 2 RNE T,
PEP &, #EREDRRERIC» DB, 23 2 =7 1 I L2 MEREDOEM Y Python 127 &N 3 3EHTANT DL
F DD OREMOBMHE 22 2EKLTWE T, PEP OFHICIZa I 2 =7 4 NOBEBETT
Sz, RNBERZYELT 2 0EBNHD 5,
PEP 1 22 LT ZE W,

portion
PEP 420 TEZR I TW3, namespace package ICJET 5, HED 7 7 A AW (zip 7 7 £ VITHEHEI N
TWA5EdH2) 12074 L7 MV Iz D,

&5 |# (positional argument) =

I8 2B T EW,

provisional API
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(BE API) 1B#E 5 £ 7 5V O] ERMEREED SETHIICHRA SN DT, ZOL5% A4 V& —
72— ANOREREEZ, WETH2 L EINTWLHIIPHGFENTOEEADL, a7HFEEIC L - THE
LABRINUL, BAIEEHRET (L VX2 —T7 2 —XDHIRETEEND) DITONIET, ZOL57K
ZHEFILRAIITONLEHDTEDH D FHA - THUX API ZHAATENTIZRE L SO TVWRERER
MERBE L 2IZOATOIET,

BE APLIZOWTH, BTAMEDBWEHIR TRETFER LARINTWET, BERMHAL5E
THRITHEIRBRRREZHR T RETT,

IRt A&, EES A TS VEMErREZ TV V7 —ICEVWHEBTAD NS Z L, KR
PHEICELERITONE T, F#lllE PEP 411 22 L T XV,

provisional package
provisional API ZZRLTLZE W,

Python 3000
Python 3.x YU =X 4 D=y 7 3—LT7TF, (Python 3 BEWIFERDFE > LEHIELNIZFET
T, ) "Py3k” rIgENBZZrdbHH ET,

Pythonic b
BTN REZ A TEINIa— FTIER L, Python OFHI—IVIRA 7 4 F Do 2B 2%
a— KA, BlZE, Python O—f&7% A 7 4 F LT for XEMF->TAT I TNDIRTOERICE -
TL—7L T, tDZ L DFFEIIE I OAMEAZZND T, Python IZHEATWRWAZKD D ICEED

AT R=FFEI D LNFERA:

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

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 =10 —>ULRa—=T0o, ZOEI 2L TERINLT TR BB XY v I
D, " RR” BRT Ky VAR TT, PEP 3155 TERINTVET, by FLNLOBEPY 72T
. BHiEA 7O 27 POKETER U TT:

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

pass

>>> C.__qualname__
YCI

(D=2 12%i<)
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HIDR— % 5D E)

>>> C.D.__qualname__

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

EYV 2 —AANDOBRTHEDLNS &, REEMB (fully qualified name) X T XTORR Y 7 —I %k BT 2K
DRy +EFKEL, HlZiF email .mime.text ZEMKL F 3

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

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the CPython implementation. Programmers can call the

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

regular package 1=
72, __init__.py 77 AVEBLT 4 L7 MY 2 LTD packages,

namespace package FBBLTL EE W,

slots 4
FANTDEFT, A VARV RAEROHEBEDHOPUDERLTEE, A YRRV AGFELHRT L2
T, XEBVEHWLES, I L EON277=v 7 TIM, ELLFSIEAPLINY vy F—KDT,
Fitgr— 2, BIZIERXR BV DIEREE 27 TV 75— a v T VARV ADKREBIFET S, tWolz
LERRE, HDORVDONRZ NTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__() special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() and
__len__(), but is considered a mapping rather than a sequence because the lookups use arbitrary

immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__() and __len__(), adding count(), index(), __contains__(), and
__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
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(BEANTEED) iterable NOR2TH 2 WIE—HOBERZUHE L T, ZOMREIORIZEELRTa Y
F 2 EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} WS XFHNOFFEFE AR L £9 . comprehensions Z 2L TL 72X W0,

single dispatch
generic function D—FETRIEITZ—DOD5IBOENC X DEIRINE T,

slice
(RTAR) =M =T VR D—FEEOLATI 27 b, RT74RE BWEREL [1 THZOLNEBO
BomicanrzEHEL e TEoEd, filZI1X variable_name[1:3:5] T3, AFHIN (FF) id513
slice A 7Y =7 FZWETHALTVWE T,

special method
(FFERX Y v F) B 2BUKE DOBRIE. BIZIIMNE % § % 72912 Python H HHEEICUIHIEhE XY v K,
COREDORXY v Flid, XYy FEDERAIERRZRICT VX =227 2 DB D0TWVWET, Rk Y v RiC
DWW specialnames TR I TVWE T,

statement
(X) XFEAAL =t (a—=FD” 7ay 7)) ITAAIRBERTT, X I »F—T -2 oMEEEN2DH0D
DELLMNTT, HBEICE if. while, for BH D T,

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”.

94 18 A & A5



Python Setup and Usage, J'J—2X 3.12.3

text file

(TERALZ7740) str ATV 27 b 2FHAFEEZTED file object TFo LIELWE, 7FA M7 7400
FEBRICAS MEMOT =X AP =277 AL, TFRAMIYO—FT 0 27 ZHPNITVE T,
TERMT 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ Y ARV AKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like ZT VTV b ZFHAZFBETEZ 77 ANMF TV 27 MZOWTE NA1FUT 70 $Z]|L
TLEEW,

triple-quoted string

type

(ZEZ +— bXFH) 300 L7z +— FalE () 27 ARR br 7 4 — () THENCFY, @BHEOD
(—H&E) 7 4 — P XFHNHRTRITE 2 XFINENEDH D FEAD, Bo»OHMHTEHTT, 1 2oh
2O0DEK LY 4 — B EIAS —THELICEL 2D TEZ T L. 1THETE (\) 2R THE
BATICE DB I ENTELZDT, FFa X5 — a y3F0%E  BIcEIcERN T,

(B Python 7 7Y 227 bOBRIA T2 7 " BEDIIRIDIPERDET, HHWE AT MiE
BERH-TWET, A7Y227 FOBIE __class__  BMUET7 7 ALY, type(obj) THHE LD H
%ij_o

type alias

(B4 V7 R) BopltT, Bzl FIcRALTERL 5,

MY 7R3 B b 2HMLT 20ICEHTY, IR

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

pass

ZHRERDESICE VAR TLTEET:

Color = tuple[int, int, int]

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

pass

HEREDFADIH % typing & PEP 484 ZZHRL T Z& W,

type hint

Bler b)) 28 77 2B B AT A —20BVEOHIF SN TEIEE T S annotation TT,

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

They can also aid IDEs with code completion and refactoring.

Ia—rVER, 77 RN, BT, n— AL ZEHTHEVHDDE L » MM typing.get_type_hints()
THRBTEET,
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HEREDFADIH 5 typing & PEP 484 ZZHR L T Z& W,

universal newlines va
FRAPAMY = LDEFGED—DT, LTOITARTEITREEH L £9: Unix DITRHE '\n'. Windows
DOFE '\r\n'. H\ Macintosh DHFE '\r', FFAEICOWTEHLIE, PEP 278 £ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation
(BT /) T7—=>ay) E-D 5037 7 ABMED annotation .

ZRDH BN 7 ABEICERZ 72 & 23, AT RERETT:

class C:

field: 'annotation'

BT 7T —aVidBEEEEY N OF0ifbES: FlZiE, ZOZEEX int OEEIRS Z 2 2
HFXNTVWET:

[count: int = 0

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

HREDFBHDI D % function annotation, PEP 484 , PEP 526 ZZMR L T 72X\, ¥/, 7/ 57— =3
VEHATERANSF 2T 4 A2 LT annotations-howto SR L TL 2 &\,

virtual environment
(IRARERES) thaRMICYI D S N2 FATERIRT T, Z4UC & D Python 2—H e 7 7V r—> a VIZE LY
2T L ETEINTWA MO Python 77V 7r—3 a YOEENITFHT 5 Z 274 < Python Xy 7 —Y DA
VA=V EEHEIT) ZENTEELT,

venv 2SI L TL 72X W,
virtual machine

(Ff~>>) BRIV 7 b 2 7K D EFRINa Y ¥ a—&, Python D~ VE N4 ba—F
ayRAIPHA L N FO—F 2FTLET,

Zen of Python
(Python @18 ) Python ZHELAH S 2 LTOEZ 725, Python OKGHHRAIE B2 Y A MLk
HDTY, XMaE7 1> 7 MT 7import this” ¥ 2L DV AL 2HDHET,

96 18 A & A5


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥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 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

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

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%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 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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D=2 N—2X ii)i23:3 HEF) GPL E#
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 RHIX, Python 25 GPL TEAAINTWVWE L WS EKTIEH D £ A, Python ©F
A2y RFET, GPL LBV, ZHELIANA=Y a v 2EMTIBRICEEZ S — T VY — R LB THHhFEVE
‘Ao, GPL B¥iD 74 ADTTIE, GPL TV VY —XINTWAMHDOY 7 bv =7 & Python ZiHAGHE
LNFETH, FNLHNDIA LV ATIEZEITEDY VA

Guido DIERDO T, TNHEDV Y —RZHHEICL T EEoZL DRI VT 4 TDARIAEH 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 3.12.3

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

3.12.3 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 3.12.3 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 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 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 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, 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.
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8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

its terms and conditions.

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

granted on that web page.

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

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOCU-
MENTATION

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,
(D=2 12Hi)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
//www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim

comments from the original code:

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 Y7wvhk

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

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=D12Hi <)
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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=D12Hi <)
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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 <)
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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 — Ui 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=D12Hi <)
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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)
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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)

114 1 C & B >1E> X




Python Setup and Usage, J'J—2X 3.12.3

FDR—TH & D E)
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=2 1285 <)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi sources

unless the build is configured --with-system-1ibffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =27 bOBDICEDOZ 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
(KD<R=2124i<)
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured —-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 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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