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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python BEDE Y b7 v 7O—RIBRITE A&7
Y ZDifE#E & Python TOE¥EZICT 2 FEZHAL £5







ONE

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

CPython EXOHME: MOFEED <> F 54> 2% — 213 CPython ¥ 3EA D ¥, =5 7% 3z
implementations ZZfEL T 72X W0,

1.1 A>3 1>

Python ZEEIT 22 %, UTDOSBEEEDA T a v EHETEF T

[python [-bBdEhiIOPgRsSuvVWx?] [-c command | -m module-name | script | - 1 [args]

BBS5A. bob b RNAEFMATEZ, BEICRZ) S 2E#T5 L TT:

[python myscript.py

111 122 —T A XX T3>

AR TIVEDA > E—T 24 RF UNIX 2 LD DITPTOVETA, X hHEL oEHFHFEREM/LTHY
ERCR

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

Ctrl-Z, Enter on Windows) is read.

o 77 ANGEIRD FEANE LTI 7 ANZESNGE, ZDT7 7 ANNRHRT )T M EHiAAA
THEITLET,

o T4 LI PVEELIRICRINSTGE, 20T 4 L2 PURSHEYILRAHIORZ V7 7 4 VR
AAATEITLE T,

o ¢ AXVR I 7> a v EMALTEHXNLIGEAE, AV E & LTEXNZ Python DX EEITL
¥9, AY YK OfIIZBAT TR SN EBITERET 2 2 b TEE T, [TORBEOEHTFII
Python XOEHHERTT !
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e -m EYa—JLE ¥ LT Python BV 2 — A RRACHBEY 2 — L EIREINGE, ZOEI 2 —L
RV TR LTEITLETD,

A RTIT 4 7= FTIE. ASTOREPFEITHN S —RENE T,

AVETYVRIZEoTHBENEA TS a Y VR MBKRT LD, Mt 22 TOIIHUI sys.argy 2
DEF, - LU, INF 0 DFBHER (sys.argv[0]) 37075 LDV —REAEERTXFITT,

-c <command>

command W® Python 32— FEEITLF T, command FZATICE > TRYIS N7z 1 T EDOXT
T, BEDEY 2—1Da— ReFEUL, [THOZEAXTFIEIE®REZFHD X7,

DA T a vHHRESINILGE. sys.argy DRFIOERIE "-c" WZRD, ALY FTA4 LT FUD
sys.path DEHICEMEINET (ZDT4 L7 PV EHEZEY a— L% by TLRLVEY2a—LE L
T import K2 X518 D FT),

5% command #457E L C B#E A N> b cpython.run_command %35 L %3,

-m <module-name>

sys.path D OIFEINLEY 2 —NEZDEI 2 —LZHL, ZONAE%Y __main__ EV2—1 LT
EITLET,

BIEUE module DT, TIET (.py) ZEHTEVT LA, BV 2— LAIFHH7Z Python O
FEY 2 —)L4 (absolute module name) THENEFTFH, EENZNZHAFIL TVS LIFRD x¥
A (BIZE, N7 Z2ANCED 2B 2R T20b LAEEA),

Ry r—=I% (BRIZEEAR Yy r =P b ET) THHVERA, BEOEY 2 —LORbDhIZ v r—
G5z oI GE, A X7 Y R <pkg>.__main__ % main EY a2 — Ll LTHEITLET, 20D
EENIRZ ) TP LTHEINT 4 L7 b USR zip 774 VEA YR T) ZHPNUHT 20 B
FNCEICICLTWE S,

AR

ZOX T a VIFMHABIAAEY 2= C TEPNLIREY 2 —VICIIFHTZ £8 A, Python
EDa— LT 7 ANERSTOROPSTT, L2L, 2V M ILBEADEY 2 —LiE, 722 2T
DY =27 7 AN THHHARET T,

DA T a YHHEESINIIHGE. sys.argy DRHIOERIZES 2 -V T 7 A VDTN RIZIZD F
T (EVa2—NT77 A VERBLTVSHE, BRAIOERZ "n" IKRESNET), c AT a v [
BRiZ, AL b7 4 L2 M UD sys.path OEFHICEMENE T,

-I option can be used to run the script in isolated mode where sys.path contains neither the
current directory nor the user’s site-packages directory. All PYTHON* environment variables are

ignored, too.

ZLOEMES L TS VEI 2 —IZERAZ Y P LTEITEINEEDEZDOa—RF3Hh 3, il
13, timeit Y 2 — IR D X S ICETA[RETT
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python -m timeit -s "setup here" "benchmarked code here"

python -m timeit -h # for details

5% module-name Z#5E L T B Af X b cpython.run_module %#iXH L £,

2E

runpy.run_module ()

Python 21— FTEEEM X 2 F iz tiEE

PEP 338 - 32— %RAZ7YF 2 LTETTS

N—Yar 3.1 TEH: main_ VP TEI2a—NLEETTE v r—I8RRMMEEINF L,

N—=Yar 3.4 TEH: LEIEEAy F—Idb P K- bINFE LT

EHEAT] (sys.stdin) 25 AR Y FEHARAALE T, BEANN X — I F AL -GG, BRI -4
FTTa VHREINET,

COFATT a v PEEI NI GG, sys.argy ORAIDEZHEIF "-" T, ALY FT 4L 27 UM
sys.path OEBICEMENE T,

518 T BE&E A N> b cpython.run_stdin ZiXH L ¥3,

<script>

script WO Python 22— K%Z5E4TL %3, script i&. Python 7 7 AL, __main__.py 7 7 A L 03%
574V2Z MY, __main__.py 7 7 ANDBD B zip 7 7 A NLDWTADD, 77 ANV AT L LD (M
X & F2 I FAENR) SRR TRIIUIRD FE A

COF T a UHIEESINTGA, sys.argy DERAIOERIIATY I Y THREESNLRAZ U T+
EA AR 35 28

A7V 7 4D Python 7 7 A VEBEZIEEL TWRESE, TO77AVEELT 4 L2 MR
sys.path OEBIEMEN, ZD7 7 A WE __main__ EP 22—l LTEITINET,

A7V T YEDBT 4 LI P YD zip 77 ANEBIBEL TWBE. A7V 7 M sys.path IZEN
SN, ZOHD __main__.py 7 7 AND __main__ BV a2—lr LTEITINET,

-I option can be used to run the script in isolated mode where sys.path contains neither the
script’s directory nor the user’s site-packages directory. All PYTHON* environment variables are

ignored, too.

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

1.1.


https://peps.python.org/pep-0338/
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2E

runpy.run_path()
Python o — FCEEZM X % Mz t%EE

AVR=T 2 ARF TS a vBEZ NP o156, -1 DPIEEIICHEE XN, sys.argv[0] HZED LT
(") D, BHEDT 4 L2 + VA sys.path DEFIEBMESNE T, £/, MAHAETHIE X 7L
JEIERRED BB BN A SN E T (rlcompleter-config ZZH L TL ZE W),

2E

tut-invoking

N—a v 3.4 TEHE: X757 BEORED BENCHEMLENET,

1.1.2 —ifF 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=2 a Y EFSZRRLTHRTLES, HHDHA:
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[Python 3.8.0b2+

2O ET DL, RDISWCEIHDZLDODELFOIFERER R L F T

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

Added in version 3.6: -VV 7> a >,

1.1.3 zoftoF 7o 3>

Issue a warning when converting bytes or bytearray to str without specifying encoding or
comparing bytes or bytearray with str or bytes with int. Issue an error when the option is

given twice (-bb).

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

Gz on7%E, Python 13V —REY 2 =1 DA YR— FMREIZ .pyc 7 7 A VOERZHA T E A,
PYTHONDONTWRITEBYTECODE BRIRZE D BIRL TL 72X\,

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

Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to
default, checked and unchecked hash-based bytecode cache files are validated according to their
default semantics. When set to always, all hash-based .pyc files, whether checked or unchecked,
are validated against their corresponding source file. When set to never, hash-based . pyc files are

not validated against their corresponding source files.

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

-d
Turn on parser debugging output (for expert only). See also the PYTHONDEBUG environment vari-
able.
This option requires a debug build of Python, otherwise it’s ignored.

-E
Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.
See also the -P and -TI (isolated) options.

-i
BROIDFIEICR 7V T I BB EINZIGER —¢ A7 a YIFIH I NG A, sys.stdin AKX — 3
FAMCHAEINBOEEDED T, A7V T bpavy FEEGFLERICA VXTI 7T 4 7TE—FICA
D %3, PYTHONSTARTUP 7 7 4 MZFAAAEE Ao

1.1. OV RFT1> 7
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-q

1)

DX T aETu—NVERR, A7) TN EREIEE L BIZFDRRX Yy 7 ML — A%k
N2 DIHEFTF, PYTHONINSPECT »ZMR L TL X\,

Python Z[@BtE— FTEITLE T, -E. -P, BIUW -s 7> 3 VBB EINE T,

In isolated mode sys.path contains neither the script’s directory nor the user’s site-packages di-
rectory. All PYTHON* environment variables are ignored, too. Further restrictions may be imposed

to prevent the user from injecting malicious code.

Added in version 3.4.

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 TAEHE: PEP 488 IZft>T .pyc 7 7 A VHEEBHL X3,

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 35 TEHE: PEP 488 IZfto>T .pyc 7 7 A VHEEHL X3,

Don’t prepend a potentially unsafe path to sys.path:
e python -m module command line: Don’t prepend the current working directory.

e python script.py command line: Don’t prepend the script’s directory. If it’s a symbolic

link, resolve symbolic links.

o python -c code and python (REPL) command lines: Don’t prepend an empty string, which

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

Added in version 3.11.

AYRT 7T 4 7TE—FTH copyright £ NX—TarDAXvE—V%2FRRLERA,

Added in version 3.2.

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)

F1EIIVFSAIVERIER


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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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 IZ & o TNy & 2> — FOEEMBEWEICT 25 Z L AHRET,
Added in version 3.2.3.

N—Tay 37 TLHE: ZOF Ty a rpERIARSRDELE.

-s
A—HOHA CNYT—SDT 1 LI k) % sys.path ITEML FE A,
See also PYTHONNOUSERSITE.
B
PEP 370 - 2—#Z ¢ @ site-packages 74 L7 +V
-S
site Y 2 —/L D import ¥, FDEY 2 =T - TWz site T2 D sys.path ~NDIEIEZE R
WWLEF, BT site ZB/RANC import LTH. THHOBRERFETEINFTEA (EITLEEWVEEE.
site.main() ZMUEH L TLZE W),
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin
stream.
PYTHONUNBUFFERED B L T & W,
N— a3 v 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.
-v
EV 2 ADPUEEI N 720 ICA v =Y BHAO L, ZADBEZ (77 ANVARENLV I VEY 2 —
V) o= RENLDOrERRLET, —AEX6NTGE (-vv) 3. EYV 2 -V ZREBT I L 212
Fro I L7 74N IRy e—I2HALET, £/, BTIROE 2 -7 V=7 v 7ICH
TRHEMBRMEL £9
N—Ya¥ 3.10 TZHE: The site module reports the site-specific paths and .pth files being
processed.
PYTHONVERBOSE $ B L T 72 W,
-W arg
BEHE, Python OBELHEIZT 7 + L b TIFEE X v £ —U % sys.stderr TR RLET,
1.1. OV RFT1> 9


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-X

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

(even those that are otherwise ignored by default):

-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways  # Warn every time
-Wall # Same as -Walways
-Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn
J

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.

FIBDTERBIIRD L5127 £

[action:message:category:module:1ineno

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

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

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

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

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

alent to an omitted line number.

BRD W AT a8 ETHIeDTEET, BEP 1O EOF T arve<wyF L R,
R~y F LA T aro7 7 a vy BEMCRY T, RER - ATy avidEHEhEs
(BOIQBERTE LT L 210, FERA TS 2 VIChE 255 R v b — ORERINET),
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 ZZM L T 72X\,

Unix DA O D #1cnd 25 =012, YV —RADBREIIOTEAFxy F7LET, 2. DOSEHHD
Ny ZDAEEHRE LTVWE T,

PRAREEBEBEDA 7> a Y DIDITTRENTWET, BED L 25 CPython 3 TDEZERL
QY

10

F1EIIVFSAIVERIER
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e -X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.
Added in version 3.3.

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

works on debug builds.
Added in version 3.4.

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

Added in version 3.4.

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

PYTHONINTMAXSTRDIGITS.
Added in version 3.11.

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

Added in version 3.7.

e -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.

e -X utf8enables the Python UTF-8 Mode. -X utf8=0 explicitly disables Python UTF-8 Mode

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

o -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 en-
coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

Added in version 3.10.

e -X no_debug_ranges disables the inclusion of the tables mapping extra location informa-
tion (end line, start column offset and end column offset) to every instruction in code ob-

jects. This is useful when smaller code objects and pyc files are desired as well as suppress-

1.1. AV k31> 11
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ing the extra visual location indicators when the interpreter displays tracebacks. See also

PYTHONNODEBUGRANGES.
Added in version 3.11.

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

Added in version 3.11.

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

also PYTHONPERFSUPPORT and perf_profiling.

Added in version 3.12.

EEOMEZIE L., sys._xoptions FHHENLOMH T I HHRET,
Added in version 3.2.
N—a v 3.9 TELH: Removed the -X showalloccount option.

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

1.1.4 ESRESTHRVWA T3>

Jython D7zdIZFHREINTVWET,

1.2 RIGEH

UM OBIRARIZ Python OZFENCHEL £, BELZRI -ER -1 ANDax Y NI 4 Y24 v FDHNS
WHENET, HRLLLEICaAYY FIA4 YRy FORREZRE A —N—5 4 FT2DMEHITT,

PYTHONHOME

24 Python 24 77 VDBFHZ2EELES, 774 TR 7477 VI prefiz/lib/
pythonversion & ezec_prefiz/lib/pythonversion »»HMEKRIXNE T, T I T, prefiz &
ezec_prefic ¥4 YA b —IURKFDT 4 L7 bUT, WiHHET 7+ F Tl /usr/local T,

PYTHONHOME 731 DD F 4 L 27 bV ICRESINTWBYEA, ZDMHIX prefiz ¥ ezec_prefiz DM
FEBEHIET, TN61IH &2 DEEIEE L 72\WEEX, PYTHONHOME % prefiz: ezec_prefiz D
XOWHELE T,

12

F1EIIVFSAIVERIER


https://www.jython.org/

Python Setup and Usage, J'J—X 3.12.6

PYTHONPATH

EV2— AT 7ANDT 7 4N FDORRASRZEIMLE T, CORBE-MD 7 r—< v M =L D
PATH 2 [A UT. os.pathsep (Unix 252w, Windows 25t Iany) TRYILN/z 1 2D LD
TAVLZ MURIATE, FELRVT 4 L7 b VIFESR LRI E T,

WEDT 4 L2 M VAT, PYTHONPATH O b VIZ¥ 27 Python €Y 2 —)L (Y —ZEATH
AVASANINEBRTY) 2E80 zip 77 AVEBHT 22 b TEET, HIREY 2 — LT zip
77 A NDOFMNS import TEHILIXTEEFEA,

T 7 4 F DRBEANRIEA VA b= IUIRKIFT T2, #HIL prefiz/lib/pythonversion TIHED ¥
§o (LD PYTHONHOME 2B LT &V, ) T BIC PYTHONPATH (\ZBISHE T,

FO AVE=TxA4Z2F T3y THHIATVZ LK, BMOBMRAZTFT 4 L2 YD
PYTHONPATH O FRNEBMINE T, MESRIE Python 70277 A0 5 sys.path ZH & LT
BET 228D TEET,

PYTHONSAFEPATH

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

Added in version 3.11.

PYTHONPLATLIBDIR

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

Added in version 3.9.

PYTHONSTARTUP

I DEBDGAABARETR 7 7 A VA DB/E. MEHE— FTRAD 71 v 7 FBRRENDHINTZED
7 7 A4V®D Python A< Y RREFTEINET, 77 A VATERINTVEA T 27 b A VKR—1
ENTA T2 VMR Yy ¥ a Y OB TIHRAT 272012, 77 A VENEERNRa< Y FEH
CHARIZEMTHEITEINET, 20774 LDOHT, 7 b sys.psl ¥ sys.ps2. 5L T v 7
sys.__interactivehook__ $ZEHETE ¥,

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

on startup.

PYTHONOPTIMIZE

DERNTLE TR FHNEBRBETIDE -0 A 7> arvr2iEET 2D &liTcd, BEEARELS
*&-ﬂ%@ﬂ@hibt@tﬁbmmbiﬁo

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.

1.2.

RIREH 13
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Added in version 3.7.

PYTHONDEBUG
ZOBEBICLE TR O FHNEZRET IO -d A7 a v wIEET 2D SHTT, BHEIEE L5
A, -d BPEBEIEE LD FRICICED £3,

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

PYTHONINSPECT
DERNCLE TRV FHNZRETIDIE -1 A7 a vy2IEET 2D EMTY,

DERUE Python 22— F2 5 os.environ 2o TEEL T, 7ur 7 2 THRDA Y AR b
E—-FREHT 2N TEETS,

SIEL T BEE A XY b cpython.run_stdin ZiEH L £ 35,
N—a v 3.12.5 TEH: (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED

DERNCLE TR W FHEHRETAIDIE ~uw 7> a v RIEET 2D LEMTT,

PYTHONVERBOSE
DEPBICZB TRV TFHNEHRETZ2DE v AT a Vv EBIEET 2D EMTT, BHERE LS
/Er\ -y BEBEEE LD RERICICRD £3,
PYTHONCASEOK
BEBDPRESINTWEEE. Python & import X TAXE/MXEZRILERA, 24U
Windows ¥ macOS TOAEIEL £3,
PYTHONDONTWRITEBYTECODE
DEBIZETIR VLI e BE L1256, Python 13Y —RAEY 2 —1DA VR—MFIZ .pyc 7 7
4W%Wﬁbiﬁkﬁbﬁ<ﬁbfﬂ-Bif?ay%%ﬁTé®Z%meo
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
DERHFAE SN TWRWEFER random ICHE S W84, BLEUEA str. bytes 77922 + 0
Ny TadD¥— RIZfbhE T,

PYTHONHASHSEED D3¥BUEICEEE SN2 5E. TOMHEIEANY ¥ 2T v & 2bH S BLD hash() ERD
EES — Ficfbi 3,

ZOHMZIBERMEOD 3Ny 2 ZAREICT R 22T, flIZIEA 27V XHEOHCT A MR
Python 70t AD7 5 AKX Ty ¥ a2 HEAETL2DICHVET,

14 F1EIIVFSAIVERIER



Python Setup and Usage, J'J—X 3.12.6

HHT [0,4204067295] D HERTHIFAUI R D F A, 0 BIEET B LAy & 25 ¥ X AU
XNET,

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
DERHA ¥ X =T ) ZREITHNTHRE SN TV HA, encodingname: errorhandler ¥\ 5 AT
FRUHEA ) RRE ) AR E L S — o v a— K% EEHZX L ¥9, encodingname ¥ :errorhandler
DEFEIED 5 HIEET. str.encode() LFEUEKREZRH F3,
BHET 5 — ) DY E. terrorhandler OIS N E F; N> F 713HIT 'backslashreplace'
‘t\\\j—o

N— a Y 3.4 TEH: encodingname DHERFHMEEITHZ D F L,

N—a ¥ 3.6 TEZHE: On Windows, the encoding specified by this variable is ignored for interac-
tive console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected

through the standard streams are not affected.

PYTHONNOUSERSITE
ZOBRBEBDPFTEINTWBIEA, Python & 1—4 site-packages T L2 kU % sys.path
WEML £€ Ao

2E

PEP 370 - 2—#Z & ® site-packages 7 4 L Z MV

PYTHONUSERBASE

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

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

2E

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

PYTHONEXECUTABLE
CDBRARBDRE S NIZGA. sys.argv[0] &, C 7V X4 20 5H80GF LEDOD DI Z DEREE
ZHOMEAHREENE T, macOS TOAEEL 75,

1.2. RIREH 15
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PYTHONWARNINGS

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

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

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

(even those that are otherwise ignored by default):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always

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

Convert to exceptions

Warn every time

PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per calling module
Warn once per Python process

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.

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 OBRIGZERDZE TR O FINIRE ENH A, asyncio £ 2 —LD T8y 7E— F HEYLE
nE,

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:

16
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e default: use the default memory allocators.

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

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_O0BJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

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

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

PYTHONMALLOCSTATS

RCRWLFANCHGES S £, Python H AT Y =2 L7V —FpERESRBHE, vy b
7 VFFIZ pymalloc XEVY 705 —& OFEHERERRLE T,

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

N— a ¥ 3.6 TEZH: 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().
M AT HEZBR5E: Windows o

Added in version 3.6: X DFEL <1 PEP 529 2L TL 72X,

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 RE 72 BREE: Windows o

Added in version 3.6.

1.2.
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PYTHONCOERCECLOCALE

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

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

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

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

(such as Python’s own locale.getdefaultlocale()).

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

can be overridden using PYTHONIOENCODING as usual.

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

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

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

be disabled in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
FIFATRE 7R BRIE: Unix,

Added in version 3.7: X DFEHL X PEP 538 2% L TLF&E W,

PYTHONDEVMODE

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

equivalent to setting the -X dev option.

Added in version 3.7.

PYTHONUTF8
18 B1EIOAIVFSAIVERIR
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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.
X io-encoding-warning Z S L TL 72X W,

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 TNy T E—FEHR

PYTHONDUMPREF'S

BESINZIHA, Python 34 VX FV XD % v b XYV RITK-STVWE ATV =7 b e BRAIT Y
FEXYTLET,

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

PYTHONDUMPREFSFILE=FILENAME

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

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

Added in version 3.11.

1.2.
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TWO

UNIX 75y k7 #—LT PYTHON Zf£>

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

FrAYD Linux 74 A Y a2— 2T Python 37V 4 Y2 =& nTEH, ZhW T8y
=Y LTHHEMAEETT, L2L, T4 R M) a—arioRy = TREFAHLUZWEREDF 2 v
ERHH T, ®IIRD Python %Y — A SEHEICa Y A VT EI N TEET,

Python 37V A4 Y XA+ =L ENTELT, VKIS MV RBMONGE, T4 AN Ea—2aryHJoyr—
VBB ENTEET, UTFDY Y7 2BHL T T

2E

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

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

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

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

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

[pkg install python3

e OpenBSD Z—#—23% Python »Sv 7 — I ZBMT 2ITIERD XS LTLIZX 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 ZHZTa Yy AL LEWEEER ¥F V-2 ZAFLET, BV IV -RROY —2R&2XT >~
B—F, H50VEY—RVRI PULBHLL Z7u—r ZERLTLEE WV, (8 FOEBICEBRL 7205
Bl a—rPREITS5TL &9, )

P RFFIEIEEDa~ Y FCTVWET

./configure
make

make install

Configure DA T2 3> RFED Unix 77 v + 7+ — LIBT3 FEEAIE Python Y =RV Y —DL— }
123 % README.rst 122 { B SN TWE T,

i34

==}
=

make install i python3 NA F V% FEZFLRV Y I7ZWELTLEI> Db LAERA, £
D 7=, make install DD DT ezec_prefiz/bin/pythonversion D&A A > A b —)L'F % make
altinstall 2RI ATVWE T,

22 % 2 & Unix 735y b7 +—LT Python Z{5
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2.3 Python ICBBRT B NAT 71

hoida—nAd YR = VDEFNZIGCTE L T, prefiz & ezec_prefiz 134 ¥ A b —ILIRPLIZ
HFLTWT, GNU V7 by 27 I Lo TRIRENET; COZDOIERUTTHIHBELRHD 5,

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

TP/ T4 LI R Bk

ezec_prefiz/bin/python3 A4 Y RT) XDOHERT I N D5
prefiz/lib/pythonversion, BEEY 2 - V2T 274127 VD, #HEZIHS
ezec_prefiz/lib/pythonversion Bt

prefiz/include/pythonversion, Python #£5R%° Python OMLAAIZHEE L & 3 include 7 7

ezec_prefiz/include/pythonversion ANERNT 2T 4 L2 b OHEBREX N 257,

2.4 =Dt

Python 27V 7% Unix THHEIIMHE S 20123, FIZIERD IS LTRIZ VT M Z2EITRIEET 7 A L
[ION

[$ chmod +x script

HY)7 shebang T2 A7V 7 FOEHICEZE T, 2V TVDHEAERWAEIX

[#!/usr/bin/env python3

T, PATH 2% & Python 4 ¥ 2 =7V X =2 L EF, LHrL. WO0®D Unix IX env 2~ K2k
BRWDT, 4 X=X —=D,RA% /usr/bin/python3 D X S5 —RFa— FLARFNUIR LRV L
NELA,

Yxzna<wy % Python 2271 7+ 2 5# 5121, subprocess EY 2 — L EBIRL TL X0,

2.5 Custom OpenSSL

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

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

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

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

install_sw target does not override openssl.cnf.

2.3. Python ICERT B3N ET 7L 23
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curl -0 https://www.openssl.org/source/openssl-VERSION.tar.gz
tar xzf openssl-VERSION

pushd openssl-VERSION

./config \

€N P P B

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

make -j1 depend

make -j8

make install_sw

popd

@N B L B

Build Python with custom OpenSSL (see the configure
--with-openssl-rpath options)

--with-openssl

and

$ 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 -38

$ make altinstall

AR

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 %Z#kd %

3.1 EILFEH

Features required to build CPython:
o Cll a¥s84 7, Cll A7 a VIHE IAETT,
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.
o Windows T, Microsoft Visual Studio 2017 MIEDSHETT,
N—a ¥ 3.5 TEZH: On Windows, Visual Studio 2015 or later is required.

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

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

N—Yza ¥ 311 TZHE: Cl1 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”.

3.2 EBENd3 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
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The Makefile.pre.in file documents generated files, their inputs, and tools used to regenerate them.

Search for regen-* make targets.

3.2.1 BRIV Tk

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

tools versions and have a reproducible output.

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

[autoreconf -ivf -Werror

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

versions.

3.3 Configure # 7> 3>

List all ./configure script options using:

{ ./configure --help

Python ® Y — AEADH D Misc/SpecialBuilds.txt BB L TLZX W,

3.3.1 —NEBEA T3>

--enable-loadable-sqlite-extensions

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

module.

sqlite3 EY 2 —J/LD sqlite3.Connection.enable_load_extension() XYV v FEZBIL T2
2\,

Added in version 3.6.

--disable-ipv6
IPv6 #H— P 2L ET (FHE— FSRTVBBAERT 7 4L FTHER). socket £ 2 — L%
ZRLTLZEWN,

--enable-big-digits=[15|30]
Python int ONTOKE X2y PR TERLET: 15y FELE30E Y bTT,

F7 4L M T, HOKEXIZ 30 TS,

PYLONG_BITS_IN_DIGIT % 15 /213 30 KEHEL T,

26 % 3 = Python Z1#EM T3



Python Setup and Usage, J'J—X 3.12.6

sys.int_info.bits_per_digit ZZML T 12X W,

--with-suffix=SUFFIX

Python OFE(T7 7 A VDR %Z SUFFIX [ZREL £3

77 4L b OFEEEX, Windows £ macOS Tl .exe ( python.exe EfT7 7 £ /L), Emscripten
node Ti& .js . Emscripten browser TiZ .html . WASI TIX .wasm . 2D TSIy b7 x— 4

TIZESLFHNC D £F ( python FEAT7 7 4 ),

N—Yar 311 TEH: WASM 7’7 v b7 % —2LDF 7 %)L b DIFEFHL, .js . .html . .wasm D

26D 1 DT,

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

FIANIPDRA LY — VKIS A% zoneinfo.TZPATH 12X E L £ 3, zoneinfo EJ 2 —JLD

Compile-time configuration ZZR L T 72X\,

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

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

—--without-decimal-contextvar

AN—FB=HNAYTFRAL (FT74L1F) TR, Ay FRr—Arary7* A b2ERHLT

_decimal EIREY 2 — LB EIL RLE T, decimal Y 2 —LESRLTLEX W,
decimal .HAVE_CONTEXTVAR 3 X Of contextvars £ a2 — LB L TLZX W,
Added in version 3.9.

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

dbm €Y 2 =D DB Ny LY FEF =y 7T RIHFEZLA—1N"—F4 FLET,
FRRMAE, Ay 7Ty KaEkany () TRY-=XF5ICF:

o ndbm;

e gdbm;

¢ bdb,

—--without-c-locale-coercion

UTF-8 R=Z2Du 7 =D C v — L ORI ZEINILET (77 4V b TEH),
PY COERCE_C_LOCALE 7 RIFERLRZWVWTL ZX W,
PYTHONCOERCECLOCALE B XU PEP 538 ZZML TL X\,

--without-freelists

Disable all freelists except the empty tuple singleton.

3.3. Configure 7 7> 3>
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Added in version 3.11.

--with-platlibdir=DIRNAME

Python @54 75V F4 L2 V4 (57 44 M 1ib ).

Fedora & SUSE 364y 77 v M7+ —24T 1lib64 ZEHL 7,
sys.platlibdir 2B L TS0,

Added in version 3.9.

--with-wheel-pkg-dir=PATH

ensurepip EY 2 — AT 5 wheel Ry 7 —YDF4 L7 PUTT (F7 40 MIKRL),

Linux 74 AV Ea—>ayo 8y r—I Y 7R —0Hicid, IKERHREzAY FLT 5 2 2
RBLTWRDO0HD FF, HlZIX, Fedora 1& wheel 2%y 77— % /usr/share/python-wheels/
T4 L2 FVIZA YA F—J)LL, ensurepip._bundled Xy 7 —IFAf YA =L LEHA,

Added in version 3.10.

--with-pkg-config=[check|yes|no]
configure 23V K OKTZEEIRE M § % 72912 pkg-config ZHHT 20 50 EHEL F T,

o check (77 # /L }): pkg-config 347> a > T,

e yes : pkg-config |IMETT,

e no : pkg-config MFEEL Td. configure IZFHL FHA,
Added in version 3.11.

--enable-pystats

Turn on internal statistics gathering.

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.

FETEM % 580121 Tools/scripts/summarize_stats.py 2L TL 72X W,

Added in version 3.11.

3.3.2 WebAssembly /> 3>

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

wasm32-emscripten DL K 7L —N—%2FELF T,
e browser (77 4L b): BNMRD stdlib . 77 40 b MEMFS 27V n—FL %7,
e node: NODERAWFS ¢ pthread Z¥%HR— L E T,

Added in version 3.11.

28 % 3 = Python Z1#EM T3
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--enable-wasm-dynamic-linking

WASM OXAFIv 7V IHR—- bt ICLET,

RAFIv 7Y 72X D dlopen DHREICAR D £F, 7 v Fa— FOPBRLHEBEEIMCHIRD H 5 72
D, FATT77ANDT7 7 ANY A XPRELAZD T,

Added in version 3.11.

-—enable-wasm-pthreads

WASM @ pthreads ¥+ R— b+ 24 IZLET,

Added in version 3.11.

333 AR b=ILF T3>

--prefix=PREFIX

T—XF I F Y IELBRVWT 7 4 % PREFIX 124 Y XA b= L%, Unix OHEE. F7 4Lk
& /usr/local T3,

ZDfEIE. FEITIRIC sys.prefix o THE T2 Z e N TEETS,

il LT, --prefix="$HOME/.local/" ZfffH 3 2 &. Python ®ZDHr—LT 4L 7 b VITAL VR
=T EHZENTELXT,

--exec-prefix=EPREFIX

T—=X%T7 7 F ¥ MEFDT 7 4 V% EPREFIX A YA =L L&EF, 74V M -—prefiz TT,
ZOfEIX. FATRIC sys.exec_prefix o THIST 22BN TEE T,

—--disable-test-modules

test Xy —I% _testcapi IWIRES 2 — L (F7 4V FTELR, A VA P—LENET)DED
BTAPEY 2a—NAZELF, A VA=A LEVWESRLET,

Added in version 3.10.

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

Python @4 ¥ A b —VRHZHEITE NS ensurepip 2~ FZHERL T

o upgrade (7 7 #/V }): python -m ensurepip --altinstall --upgrade I <> FZEITL
9,

e install: python -m ensurepip --altinstall I~ FEFEITLE T,
e no: ensurepip FEITLRZLY,

Added in version 3.6.
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334 NTx—RVRAICEITBF T ay

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

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

--enable-optimizations

PROFILE_TASK 7% {#F LT Profile Guided Optimization (PGO) ZHEMTL £ T (77 4L b TIIHE
MTE),

C ay,%4 7@ Clang TlE, PGO D7z 1lvm-profdata 7B 7 J LAHBMHETT, macOS T,
GCC b ZhELELX LET: GCC X macOS @ Clang DA V7 RAIZTEFH A,

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

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

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

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

by adding -Wno-profile-instr-unprofiled to CFLAGS.

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

PROFILE_TASK

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

ation task.
T 7 A4 -m test —--pgo --timeout=$(TESTTIMEQUT)
Added in version 3.8.

--with-1lto=[full|thin|nolyes]

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

The C compiler Clang requires 11lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker

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

N— a ¥ 3.12 TEH: 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).
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BOLT is part of the LLVM project but is not always included in their binary distributions. This

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

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

Use of LLVM 16 or newer for BOLT optimization is strongly encouraged.

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

respectively.
Added in version 3.12.

--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). Docu-

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

--enable-profiling

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

--with-strict-overflow

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

instead).

3.3.5 Python Debug Build

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

Effects of a debug build:
o Display all warnings by default: the list of default warning filters is empty in the warnings module.
e Add d to sys.abiflags.

e Add sys.gettotalrefcount() function.
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e Add -X showrefcount command line option.
e Add -d command line option and PYTHONDEBUG environment variable to debug the parser.

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

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

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

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

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

of uninitialized objects.

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

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

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

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

N— a v 3.8 TEHE: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG
macro no longer implies the Py_TRACE_REFS macro (see the --with-trace-refs option), which intro-

duces 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.

e Add sys.getobjects() function.

o Add PYTHONDUMPREFS environment variable.
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This build is not ABI compatible with release build (default build) or debug build (Py_DEBUG and
Py_REF_DEBUG macros).

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.

33.7T V>hoATa>y

—--enable-shared

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

--without-static-libpython

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

Added in version 3.10.
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3.3.8 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.

Added in version 3.10.

34 % 3 = Python Z1#EM T3



Python Setup and Usage, J'J—X 3.12.6

3.3.9 Security Options

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

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

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

Built-in hash modules:
e mdb;
e shal;
e sha256;
e 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—a ¥ 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 O#xF> 3>

See Mac/README.rst.

--enable-universalsdk

—--enable-universalsdk=SDKDIR

2o N—HPINA FYEILREERLE T, SDKDIR 1ZE L FDFEITIZE D macOS SDK 23 H X
NBEREPFIGELET (F7 40 FTIRIEELERA)

—-enable-framework

—-enable-framework=INSTALLDIR

ERD Unix £ ¥ A b= Tid7z { . Python.framework Z{EfX L £3, & 7> a>®D INSTALLDIR
FA VAP VLD ASAERIEELET (T 74V FTIHHEELEEA) o

—--with-universal-archs=ARCH

RS 2 2= N —HPINA F Y OFBEERELE T, ZOF T avid, —-enable-universalsdk B3
BEINEGEDAEN T,

FFar:

e universal?2;
e 32-bit;

e 64-bit;

o 3-way;

e intel;

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

—-with-framework-name=FRAMEWORK

macOS @ Python 7L — 247 =27 DH4EITZIEE L £, ——enable-framework BIEE I NIHED
AEMTT (77 #/L b+ Tl Python)
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3.3.11 ZO0XAYNALILDF T3>

JRAAVNRAIN, FRFIZORALLRNE BiRSE CPUTZ—F727F v 77 v b7+ —2HIC Python %
ELAVRTEDIMHHTEES, 7rRAa M0, EAVRT Iy b7+ —LHD Python £ X —71
X —=DRRETT, L FT S Python DN—=Ta iE, Z7aRXay 4 LEN/zHR A+ Python D N— a
Ye—HTIMENDHD ET,

--build=BUILD

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

—--host=HOST

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

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

7823 YA NVHDEIL R python N4 FUANDISZ,
Added in version 3.11.

CONFIG_SITE=file
WK E A —N—5 4 R 327 7 4 L EIETEREIZHK,

config.site 7 7 A VDA

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

ac_cv_file__dev_ptc=no

rzuazxa 4 Lo

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

3.4 Python EJLR AT L

341 EINRSRTLOEERT 71

e configure.ac => configure;
e Makefile.pre.in => Makefile (configure Ik DER SN ET);
o pyconfig.h (configure IZ &k DERENET);

o Modules/Setup: Module/makesetup > = /L 227 V7 b {#H L T Makefile 2’V F 53 C LK,
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342 FEREIR ATV

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 mod-

ules.

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

(make all or just make).

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.
o 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__'

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:
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>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.
—80'>

>>> _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
differently depending if the Py_BUILD_CORE_MODULE macro is defined:

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

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

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

3.5 Compiler and linker flags

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

3.5.1 Preprocessor flags

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

Added in version 3.6.

CPPFLAGS

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

directory include__dir.

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

using the directories specified in the environment variables.

BASECPPFLAGS

Added in version 3.4.

PY_CPPFLAGS

Extra preprocessor flags added for building the interpreter object files.

Default: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $(CONFIGURE_CPPFLAGS) $(CPPFLAGS).
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Added in version 3.2.

3.5.2 Compiler flags

cC
Caryr47pa<wrF,
Example: gcc -pthread.
CXX
C++ compiler command.
Example: g++ -pthread.
CFLAGS

Cav{5D777,
CFLAGS_NODIST

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

In particular, CFLAGS should not contain:

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

package-supplied -I flags.

o hardening flags such as -Werror because distributions cannot control whether packages in-

stalled 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: -j0.
Added in version 3.12.

EXTRA_CFLAGS

Extra C compiler flags.

CONFIGURE_CFLAGS

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

CONFIGURE_CFLAGS_NODIST

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

BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

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

CCSHARED

Compiler flags used to build a shared library.
For example, -fPIC is used on Linux and on BSD.

CFLAGSFORSHARED

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

PY_CFLAGS

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

PY_CFLAGS_NODIST

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

PY_STDMODULE_CFLAGS

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

PY_CORE_CFLAGS

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

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.
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PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.5.3 Linker flags

LINKCC

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

CONFIGURE_LDFLAGS

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

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

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

LDFLAGS_NODIST

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

In particular, LDFLAGS should not contain:

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

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

LDFLAGS

Linker flags, e.g. -L14b_d%r if you have libraries in a nonstandard directory lib__dir.

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

using the directories specified in the environment variables.

LIBS

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

LDSHARED

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

BLDSHARED

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

PY_LDFLAGS

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).
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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4.1 TERA VXA +—=35
4.1.1 4> 2 b—ILFIE

Ay u—RTE2% Python 3.12 DA VA= 4 0BV FEFT, A VEXFVED 32y M, 64 By
MRBEFRZNR 2 D5 O0HDET, WEBAVAM=F ERHIOXY >ua—FH A4 3N EL, pBERRay
A=Y MEA VA= FETRICHBEZGCTHIN XY Y a—-FLET, ATSAVIVRA =5 1
FET 74V b VAP —MZRERIAVR—F Y PREFENRTVT, 4 ¥ E =3y MERIZA T aF R
BRED 72 DI ITRHE e B D T, A YA P—ILRRIZX Y Y a— REHT 21E0DHEICOWTIE 4>
O—RARBARA VA=)l 2B LTRFEW,

AVAM—SFBBETE 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
C\Users' ol A ppDatatLocal\Programs\Python'\Python 38

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.8 to PATH Cancel

"Install Now” %33R L /=855

o EBHEMRIE FETY (7L C IYEALTIATITVDIRT AEHHBRETH 72D, Windows
D Python Z2F % 23 NTDLI—FHEIFICA YA b =T 553 BETT),

e Python 3®»R7aDZT—HFT 4L 7 P VIRA VA =L ENET,

o Windows @ Python Z>F % EZZDA VA= 4 F— FRAIDR—I D RELEDF 2 v 7Ry 7 R
BEHE->TA YA P—LERET,

o HHES 4 T5Y, FRAMARAL =, TUF ¥, pip BA VA F—ILENFET,

o« TDAVAI—NTY 4P —FRYIDODTHDF v 7Ry 7 2% F vy 7 3THUR, ERIBEER PATH 124 >
Ab=TF 4 L7 NUMNEBIMENET,

e Ya—bAhv b ALY bA—HFEIFZAMRIICRD FF,
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"Customize installation” Z#ERT 2 2., £ Y X b=, 2OoMF T a A VAV —IEDT I > 3
VOEBEREYDA VAR —ILDED XSEERET, TAv T URALRLT Ny INLFVEAL VA M—ILT
DRI HELEBEIRTINENDHZTL £ 9,

FTRTOL—FD/DDA VX =L D7=dHIZiE "Customize installation” ZFEATL IZE WV, ZDHE:
o BEEBEMPERDBEDIS LOLEEA,
o Python & Program Files 74 L 27 FVIZA Y X F—LEHFET,
o Windows @ Python Z>F+ & Windows 74 L 27 b VIZA YA b=V ENET,
o FFT aFABMEEEZA VA N —AFRIGEIRTEE T,
o HHES AT IV ENL PA—RIZTV AV A NVTEET,
o ZIOENFTIUI. A VAP —AT 4 L7 PVIET AT LBREZR PATH ICBINE N E T,

o Ya—bhy FBITRTOL—YFTHHTEE LSRR ET,

4.1.2 MAX_PATH O%IBR%[ET S

Windows ZFEEANC R RADE X 260 XFICHIBEATHET, 2F b, ZHI DBV ASIIMERTE T
Br LTz o—IlhadenWd 2T,

Windows D RHFTRTIZ, Z OHIRIEH 32,000 XFETHRTEE T, BEHEL, FV—-TRY > —
D "Win32 O EW AR EHMIZT % (Enable Win3d2 long paths)” ZEHICT 25, LI A MY F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem D LongPathsEnabled O fi
1IRKETIRENRDD T,

ZAUTE D, open() B os TV 2 —IL, IDIFE A Y DN ZDIEEED 260 XF L D BV A2 EZIT AN,
BIZeHNTEZ IR ET,

INoDAT a v ZEELLSL, TAMUEOREIBEDD FHA,

N—ar 3.6 TLH: Python TRWVWSZDHFE— FHAAJEEICARD £ Lz,

413 1A= GUI BLTAIY A =T 3

A VAP =5®D GUI THHTEZITRTOLA T avid, avY R4 U IEETEE T, ZHICED
I—F e DOMNFER L THZ L OEBBICE LA YA =BT X5, A2 U T Mg VR =1L 21T
HITZENTEET, Brob LT 74V MDOEEDRDIZ, GUI 2MiIflFszklLicchbavcy R
AVAT arety bFEHIDTEET,

AVAF =7 =& UFOAT>ay (/? TAVRAM=F%FE T35 CHRTEZET) 2T N T
EREICE
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%nl Bl

/passive ZI—F— DR L THES ZRRT D

/quiet Ul 2RREFTKA VA =L 7UAL YA —1T 3
/simple I—F—IZLEHRETA ZXBTEIRNELIICTS
/uninstall (7 L T) Python ZHIFRT %

Jlayout [74 L2 FV] FTRTOAVYR—Fr F2HAIIXY > a—FFT3
Jlog [7 7 4 V4] 0777 AVDOGHZIEES %

EPDFTRTDA T a Vi name=value D TE L 5, value &K 0 THREZEIML. 1 THREEZ B
b, THZ P RADIEETT, FHAIEERA 7> a Y OFEERZY XA MIMFO@ED TT,
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%Hi =HER TIxIE
Instal- SATATA RIA VA=V EET 0
1A1- T 5,
1Users
Target- A YRAF—EF4L 27 MY, InstallAllUsers IZEEWTEIRE N E T,
Dir
Default- FTARXTOLZ—HMAIFA YA F—LDFz YProgramFiles)\Python X.Y T & &
AllUser- ®HDF 74NV A YA F—N5ET 4L YProgramFiles(x86)%\Python X.Y
sTarget- 27 bV,
Dir
Default- HZH—AHAA YA =1 D7%DDFT 7 Y%LocalAppDatal,\Programs\Python\PythonXY
Just- ANVPA VA=A ET 4 LT MY, ¥ 72 & %LocalAppData%\Programs\Python\
ForMeTar PythonXY-32 % 7z1d %LocalAppDatal,\Programs\
getDir Python\PythonXY-64
Default- HAZXLALVRAb—AT 4L b)E (2T
Cus- LTTF 74/ FT GUI KERREND
tomTar-  fH,
getDir
Associ- TV F ¥ bA VAL —ATEEHEIC. 1
ateFiles 7 7 A LVOBENNIT 21T 5,
Com- IARTD .py 77A4N0%N{ bar,e 0
pileAll AN LT .pyc 21E5,
Prepend- . 0
Path PATH A YA =T 4L 7 MU &
Scripts 74 L2 bV ZFEEHIZEM L,
PATHEXT I .PY Z3BINT %,
Ap- . 0
o PATH 2 A y%b—zv74 L2 rY
& Scripts 74 L2 b VU ZBML,
Path
PATHEXT I .PY Z3BINF 3,
Short- AVARN=NTEALERTYVER FFa 1
cuts XY M, IDLE NO>¥a—bhv b2
%,
In- Python v =a271% A4 VXA =3 1
clude doc %,
In- TN TINAF VAL VA =1F 3, 0
clude de-
bug
In- RERAANY X—2 54750 %14y 1
clude dex A b— 53, 2N EEKT L, ff
FARATREZR 4 ¥ R b — L ic 72 % ATRENE
BHHFET,
In- python.exe LBIE#T 277 A 1% A 1

2N

[ N

4.1 TEERGARBTZ © 2 b — o7 B ATREM:

In-

clude lau

BHYET,
Windows @ Python 2 >F ¥ %4 ¥
pZS ]\ ""Jl/j_ 50
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BIZIXFT 7 NV N TS AT LV A P Python 4 YA L — a YEENMTIIIE, U Fa~v Yy F2ExE
T (axyRFuryFr&D):

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

TRA AL =R LOD Python D=V F LRI —DA VR +—L%2—PIZEHITHOE 212, DIFa
*YROYa—thy FEENUZRVWTT, ZHEA YA =7 DORIIOR—IFHML L THRRL, £z,
AR A XTERVESITLET:

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

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

(ZVF YDA VAN EEET L7 7 A NVOBENITBEAENZDT, ZHUIFZVF ¥ A A b=
BEADYATLTA RBA VA A2 LEGEDLI—HF T YA s —NVIZRoZHEDBEDTT, )

FETUVRMLIEAT S aid EIT7 7 AV ERICEGATD unattend. xnl &N TF N7 7 AV THZ S
CeHTEET, ZO77ANMEIA T a v e ZOEDOV A MEBELE T, X7 MU a—beLTEHEZ
SNIGE. ZHUIEIETHIUIEEICEIREINE T, TL XY P TFRA M TEZZGEEE XTI O% %
TT, UM, kDBl ATarvEty b T237 74 LDEFITT:

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

414 Zo>O—-RFARELBAVZ M=)

Python OWL O DREBEIIRANCE Y >0 — K L7z YR b =FIIEEENTORWD, 25 OEEE
AVAP=ILLESEEIRTD A VR —F v MERPRLEIIRD T, 4 VR —F v MERPBLEIZR S
VWEIIZ, BTOAVKR—2 Y P 2T CIRTEZRY XY > u— LT, %B2% BEEK (layout) ZIERK L.
CARKBEMBEIRI N0 D ST, ZhDlEA VR —F v MERELEDRRNEISICLET, ZOHED
Ay ra— YA ZBBEDEICRKRELS BRI LNERTAD, L ZADHEBA VA =L 1L LS T 5
B, a—HiFyyvadhlza—2RFoZ 3 THEHATT,

av YRRy s TOavy FEFEFTLT, BREBERI 7 ANETELRILTE Y 0 —RFRLET,
python-3.9.0.exe FFIIEREDA VA =5 DAFNICEZHEZ, MEHDT7 7415 LOEHEIEZ 572
Wk, ERDT 4 L7 P YAIRBLEMEEZESZ DR SN VE I LTI,

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

HEWRRERET DI /quiet AT a Y EIEETLZILDTEET,
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4.1.5 1A +—ILEEDEE

Wo 7z A Python 254 Y A F— L& Ni=5, Windows D AT LERED 70275 1 e #EE) Y — 0 S
REDBMPHIFRS TE £9, Python DY PYZBIRLT 70 A VA=V EHE ] ZEIZ LT, 4V
AN=FFBRXVTFVRAE-FTHEET,

4 YA b= GUI T "Modify” Z#Rt, Fxzv 7Ry 7 ZADEREEZ 5 Z ¥ THREDBIMHIFRITE £
T -Frv IRy 7 ZADOEREZEZRINUX, A4 VA =L ENLDHIRENZZDIELERA, WD
POF T aFIDE-RFTREET LI LI TEERA A VA=A T4 L7 MIRETT, Zhbo%
EZ70DTHIUE, FRCHIBRL THASHA YA =L T 20ERH D %7,

"Repair” Tld, FEDHRETERKA VAP —ILENBZRETRTDT 7 A L EMIFL, HIFRZATWEZDHE
XN T T277AVEBIELET,

"Uninstall” i& Python ZZRICHIBRL E T, [TurJaeiiE) NOBEDOTY Y 2D Windows @D
Python Z>F v OB D £3,

4.2 Microsoft A N TN\ iTr—

Added in version 3.7.2.

Microsoft A b 78w 7=, HIZIXEEDSFICNFERCHES Ze 2ERI LRI, YA =L TE 3
Python 4 ¥ & 7Y 2T,

CORYy T =% A VAT —=1T 212 BHO Windows 10 D7 v 77— MZRoTW\Wb Z & 2R L.
Microsoft A » 77 7V T "Python 3.12” MR L £7F, #EATT 7V 2 Python Software Foundation 73
RNEALZSDTHD e 2B LT, A YA =L LET,

i34

==}
=

Python (¥ Z Microsoft 2 b 7 THEITHHATE X T, s LBREAI L5 REREINLZL, ELW
Ry r—IZEATVEEA,

A YA b= LTHIE, AR —F XA =2—»5 Python 2 R CTEEFTZ2TL x5, 5 WL, python &
X4 7L Ta~vy RFary 7 % PowerShell Dty > a Yoz 2TL x5, XHIT, pip ¥ idle & X
4 7L T pip H5WE IDLE ZRHATEEF, IDLE ZRX— b X=a—25dRMFonE T,

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python. exe (where 3. x is the specific version you want to launch, such as 3.12).
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.
{RAEERIE python -m venv TR L. FAMLL THEIZER £3,

BECHIDAN— 2 > dD Python %4 ~ & b—/L LT PATH ZHUTENM L TH 35E 1%, Microsoft 2 b7
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DHDTIEIR python.exe ¥ LTHAEF, FiL <A YA +—nL7% Python IZ7 7t A3 31213,
python3.exe & %X python3.x.exe £ LTI E73,

py.exe 7V F ¥ —13Z D Python D4 Y XA b= ZHBOITETH, ERDA VA —=F—I12LB L VA=
NEBELET,

Python ZFRET 21203, BE) X 770 b#aE) 25, TR &X—1) 1&H 5 Python 2527V v
JLTCT7 YA VA =N LET, 7YA YA =Tk, IO Python IKEHEA VA =L LELTDNRY
F=IMREINFT T, RERRIEICNDRESINEEA,

4.2.1 BIXDE=E

Redirection of local data, registry, and temporary paths

Microsoft 2 + 77 7"V OlRIZ L D, Python 22V 7" MZik TEMP LY R b VY D & 5 RIH DIFFIAD
TRREFBZAAHRIIENTL 25, 200D, AANHO L ZANEZAAET, X7 7 M THHEDEM
TEBLARITINE RS RVWERIZ, B4 VA N—FTA VA=A TI2RERDH T,

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

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

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

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

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—qbzbn2kfra8pO\\LocalCache\\Local\\test.txt"'

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

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

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

existing keys.

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

package and the user has the correct access permissions.

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

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

4.3 nuget.org Ny —

Added in version 3.5.2.

nuget.org 2%y 77— EY A XZHi’/ L7z Python BHE T, ¥ A7 ARKTH R 2 Python 23EWRERLH] A >
TI7L—=aYREARIYRATATHS ZZERLTWET, nuget i "NET 072Dy & —I <2 r—
P TID, EARRHE S Y = Ve BAR Ny =T L THIEFIC EFSEEL £35

nuget DFEHAIEIZOWTORFTDOBERZIF 512X nuget.org 1IZfT-> TL 72X WV, T ZTH 551X Python B
B o THRRENTT,

nuget.exe IY Y K74 ¥V —Ld, 2L curl  PowerShell Z{# 5 T https://aka.ms/nugetclidl
POBEHEXY B —FTEZTLE I, ZOY—AERD KIS -T, 64 bit H5& 32 bit D~ VA
JORFAN—T a > Python 534 Y A+ =)L TEET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FMEDN—Y a Y EEIRT 51213, -Version 3.x.y ZBMLTLZEZ W, T4 L7 VI . OEE
ENBZeWHYH, v r—JEFVTT4 VLI PIRA VA= NENET, 774NV MTEFTT4L 2 b
VIE Ry 7 =Y L RICARICH D, -ExcludeVersion 4 7' 3 Y &I R VY ZOAHNEA Y A b—LEh
JonN—=VarEEAET, T T4 L7 FYOHFIIEA YA =L ENh7z Python 2EATW3 tools T 4
L7 UDHDET:

# 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

—EANIZIE, nuget Ry =Y WET v ST —=FTEF, IDFHLLA=T a VIFBEIEKITA VA =L &
N, IR THBRBINET, 25525000 I1C, FEITEZ Ay r—I%HIRL, HES YA+ —1F53Z
EHTEZFT, ZLDClI VAT AE EARHTY 74 VR REFELTE2RWEGEE, ZOERE BEINNCAT
WET,

tools 74 L7 bV R UHFANC build\native T4 L7 VP UDBHDET, TOTF4 L7 VI A VA b —
NENTz Python 228§ 2 C++ vz Tz 2 MSBuild B,¢7 1+ 7 7 4 )l python.props %
BAET, TIRHREEAND L HEICA Yy X2V, EALRRIZIA 7V %L Y R=-FLET,

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

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

4.3. nuget.org Ny — 53



https://www.nuget.org/
https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86

Python Setup and Usage, J'J—2X 3.12.6

4.4 SBDHAHARRBNY T—

Added in version 3.5.

A A DBCAR (embedded distribution) &, H&/NRD Python BEZ & A ZIP 7 7 A L TF, ZHUI,
IV R2—FRoEZNIT 7 RSN DTRELMRT TV r—varo—fe LTE#ET 2 228K
L7ZdDTY,

E SN2 &, HOAAHOEAIX, BREEH, AT ALV ZAPYDRE, A VA=A SNTWVWE 8y 7 —
PVl —HFDIRT LHh S (IFIX) TRHI L TOVWET, ZIP NIQIEHES A 77 U8 T Y av (4L
WX Db X Nz .pyc & LTEEN. F72, python3.dll, python37.d11, python.exe, pythonw.exe
DIRTHA>TWVWET, (IDLE O X5 BT RTOKEYZ &) Tcl/tk, pip. Python F¥ a2 x> MIE&E
EFNTVEEA,

AR

HHIAAHEAR 21X Microsoft C Runtime & FENFEFVA, THZEBETI2DRE T TV 5 —>a>DA
VAM—FDEBETT, TDT7VEA LIBICUAIICZ—F DI AT LA YA b—=AFEADPD LILEE
A L. Windows Update IZX D HEITEHINTWVE DD LNEFRA, TDILWETRTLT4LT MY
IZ ucrtbase.dll 235 2 0 EEEIXbAD 35,

P—FR=F 4 DR T =D 7TV —>a>DAf YR b=F12& > T, HDAARE & F CHAmCA >~
A =L ENBZRETT, WBHED Python 4 YA ML — 2 »O X5 IKEREEEIC pip #5221k, 2
DOEATIEYR—FENETA, TTH, Bro LEFEZLZZ. BFEHO DI pip 2EDTHH
THILETES D LAERA, BN, 2P ICEHZRET 2NCHBEEIF L A=Y a v D
AR RIECTEZ L5, V—F =T 4 =D =377V r—>a yO—fe L THbINEZRETT

("vendoring”).

COBHD 2 0DOBEDTELZ 22— 75— %, YUNTHAL T,

4.4.1 Python 77U —> 3>

Python Tilib X iz, BT LD IV ZOHRELEHI L ILBEDRWT SV r—>a T, HDAA
RBEAZZDTr — AT, A YA =A%y 7 —IHIZ Python D75 A R=— I RX=Ta v E2EDHEDIMHZ 3
TL&D, ZOEENEDIICEBNTHAZNRENPIKFELT (H2WVIEHIL, Cks ik arzyva
FMICAZDBNRED), 2 DOOBERELHD 3,

TUF X e BRBRHRET I 7 ANEFESI e WEB o Liza—T4 V7R BEE LETH, 2—HFik o
TRRDPBEM BRI —FERBRE LD ET, IRAZTA XENET F ¥ TiE, b LaFHE Python TE
TEN3 7077 o0HARBEED D FEA; 74 AVIEHIAXTL XL, BHBRN=D 3 VIEREIEE
L. 77 AVOBEMIBZIUCHIGL SIREES X5 ICTEE T, FLAYDTF —RATRAIRRLT Y F ¥
F, N—Fa—FEha~vy N 74 UXFHTHMIZ Py_Main 20T OTHELIET TS,

X D7 71 —F 13, python.exe F7:1F pythonw.exe ZRELR I~V K74 VEIE L & b ICEEWTN
HINvF 77400 a— by bERET 22T, ZOBE. 2077V r—> a Y3ZEBROLRHIT
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1372 Python TH2 X 5I1CAHZX 5D T, FPIEIELTWS Python 7t A% 7 7> £ VOBERIF X
AT 2DIC2—FDBHZ0d LNERA,

BEDOT7 TR —FTE Ny =Dk, RALETHHABETH 2 Z 2 B RIET 572512, Python ET7 741
ERILT AL PVIRA YA M —ILENZRETT, Filk 7 > F ¥y DEEE T 7)) r— a VERERNIHRE
NRABBETHIEENDZDT, Ny r—JRErOEMCETE X3,

4.4.2 Python DIE®HAH

24T 4 T7a—RTHEHIN KARZ VT MEBOLIRDOEMLBELTEE5B 7TV r—>a > T,
Python HDABZHDEAGZOHINMHEZ £F, —MANS, 7TV = a YORENRIA T4 Ta—FN
IZHH, —EA python.exe ZMEUH T2, EHEMIC python3.dll ZHVE T, ¥55D7 —ATdH, B—
FH[GEZ Python £ > &2 7" X 2485 2 D123, HOAAHOEMZERL T SV r—2arnf X b
L—>ayO¥ 774 L7 PYVIKEL ZETTHFATE,

TV —=2arMESI Ry =%, A VR T) ZPILTNCEBEAREIEET B2 H 5D T, {EED
BT YA =V TEET, /2. HOAAHARAZMES DL@EED Python £ YA L —2a y 250D
Y TOREHBENIDH D THA,

4.5 RlDNV RIL

FHED CPython OELAYIOMIZ, BMOEEEZFF o TWABIEI Ny F—I0H D $5, LTRAKRD
HHEN—Va YL ZOF— LR DTS

ActivePython <
NFTT9 W7+ —LHEDA VA b—=F—, FFa X2, PyWin32

Anaconda A
K DH % (numpy, scipy % pandas DX 5 R) FIFERES 2 -k, Ry Fr—IY <X —Y ¥ conda,

”

Enthought Deployment Manager
KR D Python BREE L Sy & —Y <% —Y ¥ —" ("The Next Generation Python Environment
and Package Manager”),

L ATE Enthought 2% Canopy #42t L TWE L7223, 24U 2016 FICHR— 2T L E L7z,

WinPython =
NLRBEADORERNRy r =P8, Ry r—YDELRDEDDY —LEEL, Windows EEHDTF 1 &
M)Ba—>ay,

IS8y =D Python MDD F 4 75V DRAN—TavyBEaEhs 3B F¥A L, 27 Python
F—LZINOZFETFHO LERALYIR—FB LERTADTIHML TV,
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4.6 Python Z#8 9 3

a<wy R7a >y 7 b &Y EFIC Python #F4T3 %7512, Windows DF 7 4L h DEEZEHEZ WL DL
ZTVWEES LB LAERA, £ YA F—F13 PATH ¥ PATHEXT ZHBZBR B3+ 7> a v 2EE L TIX
WETH, THERBEHOIRAT LT R4 VAL =2 a YOBEEREPTEDICKRZBDTT, dLHDAR
7= EFEINTERN— 2 ¥ D Python Z{#5 O THIUX, Windows D Python Z>F v ORFZEMS LT
7ZEW,

4.6.1 fiE: RIRZEHDHRE

Windows Tli, BEZHEPEAMNICZI—FLRNLE AT ALALNLDHATHRETE, HIAWIa<vy S
oy o —RICHRETEET,

RERNICBRIB AR RET 212, a~x Yy F7ury 2 E set a~vy F2FVET:

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

INSDEHEIZ, MIRICETINBZFACay Y — A NTEFTINBEEDa~ Y FICEHXH, /-, 202
YA BERT AT RTOT Y r— a ViZh| EBNE T,

N—t Y Pl B TEBLZHAL D DRIBFOLZBDETREME N2 DT, #LWEZRINZ S REICH BN
T5HIEDTEET, python.exe WA TWB 7T 4 L7 + U % PATH ITENT % Z ¥id. Python O]
N= a UHEENT B X5 IRAES % 72D D—fRIVZITIET T,

77 4 b OBRBABEEAMNCEET2120E, [RA& =1 22710 vy 7 LTRERy 7 2T BREERER
8] EMRT 0, (A2 —R07a T4 REDPDL) AT LOFEMERE VT RIBEZHOHRTE K&
VEZYy LT EEIN, INTIUB ERZX A4 70T, 2—FEBEEMY > A7 LAREZEEBINL 72
DIBIEL7DTEE T, AT LEBELEET I3 DRIDOY YNDHIBRDRNT 7R (0F b EHE
MERR) HIETT,

AR
Windows 133 27 LEHD BBIC 2—FEHEHALE T, ZORZF|EVITE D PATH OBIERHICHARE
CIZELAHERICRA B D T,

PYTHONPATH 2% Python DT RXRTDON—=2 a Y THEONEZDT, A YA F—NVENTVETRTD
Python N—2 a VICHEMEDH 22— FEFIARZD—BEICEENTVWAIDTRVRD ., ZHUIEAR
BREETRETED) THA,

2E

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

nttps://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 -
RHNCERRAER 2 ZEE T 5720D set a7 FIZOWT

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/setx (=l
AHNCBRIBA R EZEE T 57200 setx A7 Y FIZDOWVWT,

4.6.2 Python ET7 71 ILZRDIF3

N— g 3.5 TEH.

HEIPNCIER XN S Python £ Y X =7V XDRAX— b X=a—HEZME 5721 TH<, Python Za~<v>r K
Fary T abEELEZVWEESI RS LNEFRA, A VA M—FRIEZFDEDDRERITOIF S armrndh
N

A YA =FDERPIDR—IIZ "Add Python to PATH” £ \W\W5 FLDF T arpdbh, Ihe#ERT 3
CAVAN=TF1FA4 VR —VIGTE BRIEAR PATH IBIIL £ 3, Scripts\ 7 AL X DG GBI NE
3, ZHUTkbavwry FFSar S y»5 python L XA FLTA VXS ) ZEREILAZD., pip £ X4 FLT
Ry r—I4 YA M=% EHFHLEZDTEET, avy R4 VhLOEERDOT, 227 FhEavr Ko
A VEIBNETREBTZ2ZDHTEET, AVVYRETAY OXEESHBLTRIW,

A VA= ZDF T a v EAEMCLTOWREP27T22 LT, 4 YA M= 2HEFEITL T 'Modify]
BEAT, TNEAMILERET, HE2WVEZ 58T, PATH ZRIIFHTEIETE 23, @R BEEL
BDETE 2BHLTL IV, BIEZAR PATH 1213 Python f YA M —AF 4 L 27 P ZELXRERH D £
T EPOZY Y 2FEIan Y TRY > TROTLEIV, ZROEFNIUTD I3k FT (UTHR
FD 2 50Ty P VIRBHICHFELTWE DD ERELTVET):

[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
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 #@: BREZHDEE for how to modify environment

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

via the "mbcs” codec.

Note that adding PYTHONUTF8=1 to the default environment variables will affect all Python 3.7+ ap-
plications on your system. If you have any Python 3.7+ applications which rely on the legacy system
encoding, it is recommended to set the environment variable temporarily or use the -X utf8 command

line option.

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

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

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

4.8 Windows @ Python 5> F ¥

Added in version 3.3.

Windows @ Python 7 > F ¥ &, %7 % Python DNN— a Y OMBORE L EITEMIZ22—T 4V T4
T3 AZVTh (FRFa~wy 74 V) TRED Python D=2 a YOFEE G2 605 &, MBEZFR
EL, ZON=Ya Y EEFTLET,

BRIBEZM PATH ICK B HELE ST, TD T YF vid Python O—FH@EIHmAN—2a v, FELOBIRLE
T ZOFYF RIS RATALATIAL RRBDINDDBL—HFITLDA VAL —a DT EERL. £ HL
KAVAPM=NENLIBEID D EREON—Ta Y 2BELET,

7 YF X DAY PFILDEIRRE PEP 397 12H D £,

4.8.1 &I

ARV RZAUDHEEENT S

N—Tar 3.6 TEH.

Python 3.3 £ ZHNLEDS AT LV A4 A VA =L TiE, 7> F v —72 PATH KBMNMENET, 7~
F v —liI. AFEERD 503 Python D AN— a VIKHEMNEDR D 2720, EBEIZE D A—Y 2 > D Python

MAVAF—=NLENTVEZONIEETEDDERA, FVF v —DMHR202METHIEUToa~vr R
Faswy R7ary 7 P TEITLTLEIW:

{PY

4 VAP =L ENTWBERHIN— 2 D Python BEENT21E3 T, @HEEBIIKTITZZdTEZ
FTL, BMoa~vy R4 V58 %EHEE L THERE Python KET I TEXFET,
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BEDN—Y a D Python (28 21 3.7 & 3.12) 284 Y A b= 1IN TWVW 3G, Python 3.12 2%#H)
T2 LT £, Python 3.7 ZREIL720indH, RO~y FEFETLTATL S W

[py -3.7

A YA =L LTH3 Python 2 DEHA— a VEEFLZVWHEEIE, ROavy FEEITLTATLE
ISR

[py -2

MURoE5%27 -2 L5 THARE. 7VF ¥ 34 YA P—ASNHTVEEA:

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

operable program or batch file.

Zha<xy R

[py --list }

ZHUE, BEA YA =L EATWS Python DAA—Y a Y EFRRLET,

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

runtimes using the -V: format.

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

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

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

# Select any 'PythonCore' released runtime

py -V:PythonCore/

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

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

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

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

text (-V:3.01 does not match 3.1).
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{RA8ERIE (Virtual environments)
Added in version 3.5.

(BEHES £ 7 F ) D venv EY 2 — LAY —)L virtualenv TIE- 72) (REBEN 7 7 7 4 7T HIRET
Python OBIRIIR A=Y a Y EIEERTIKI VF ¥ 2 EE#T I, v Fridrm—Lkf XS Y XT
372 FORBIBEDODDEFITLET, ZFB—rLRIES DA YR TV XEETT 51203, RERREOBIE
AT 20, FRREHRINIC S B — UL Python N—Y a Y ZIEEL T XV,

ROV T D 5EET S

7 A MH®D Python 227V 7 b EERLEL & 5, hello.py WO HKATTURONED 7 7 4 M EIER LT
{FEEW

#! python
import sys

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

hello.py BFET 274 L7 PUT, Faa~vy FEFTL T LSV

{py hello.py J

A4 VAR =L ENTVERHTD Python 2.x D= a YFEEBRRREINZETTT, TiE. 1 THEMUTOD
EOWREHELTATL W

[#! python3

a~x Y REHFETT . SEIEEFO Python 3.x ODBEHRNELRINZIEI T, ZTNETDavr o4
YofleERRIC. XD VwAS=D g VEMIiFEIEE TS 22 D TEE T, Python 3.7 254 Y A b= &h
TWA5E, BPIDOIT%Z #! python3.7 ICAEFT 2L, 3.7 D=V a VIFRPERREINZ1ETTT,

ARV FLSDOMNHLEIERELZD, A1 H D5 "python” F4 ¥ A b —)L ¥ TW3 Python2.x
DEHAN=Ya v ERATS I IERLTLIEE W, ZAUFRAEEME . python 25— Python 2
%63 Unix & OHIMED 120 TT,

771 OBEERINSEST S

A4 YA P=RIZ, ¥ F ¥id Python 7 7 £V ($72bDB .py, .pyw, .pyc 7 7 A V) WZBHEAT S 7zid
TTT, 20D, THHDT7 74 0% Windows DT XA =5 —TXINIZ Vv 7 LEEES vF %
HEDN, ETHERZDEFRIUHEEZE > TRAZ VT IBEDNEIRNEN—T a VEFFETE 2 L5124D
S

DI EBZEELRARIZ. H—D T ¥ F » BEFTONEI L o THEED Python N— 3 Y ZRIFHZY
71‘3*‘]\'5‘3532'5‘3_0
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4.8.2 > /\> (shebang) 17

A7 VT N7 7 ANVOFEDITH #! TIHE > TV BHER. ZDITIEY = NV (shebang) T& L THIS
TWVWES, Linux Rt Unix F OSIZ 25 L fTedbd e R-—1PLTWVWELD, ZNODT AT LT
X, AZ VT IBEDESEFTEINDEERT DAL b EF, Windows @ Python 7 ¥ F v ik,
Windows @ Python 227V 7 bR UHRER A TE 2 X 51 L. LoflITIEZNS DERED AL Z R
LTWVWET,

Python 227V 7 b D> 2 7% Unix-Windows MITBMEAIEEICT 272D, ZOFVFxik, YDA V&
TV ERPEONEZ0ERETEZ21DDOKRED FE a~v Y FE2FR—FLTVWET, R—bEN3REEa
<Y RIBUTODDOBH D £5:

e /usr/bin/env

e /usr/bin/python

e /usr/local/bin/python
e python

BRI, 3 LAZ V70 1{TED

[#! /usr/bin/python }

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

of the shebang lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version,
or the major and minor version). Furthermore the 32-bit version can be requested by adding 7-32” after

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

Added in version 3.7: python 7> F ¥ ® 3.7 » 5%, KREIZ "-64” ZfHI T 64-bit REZERTEET, 5
W, YA F—NR=VaVBLDOAY vy —N=V a7 —F%77F %72} (BlAIX. /usr/bin/python3-64)
THETEET,

N—Ya ¥ 3.11 TEHE: 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.
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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 .INT 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 > TN\V1TD5|H

¥z N UATTIE Python 4 Y &2 7V XICE I N2 EBMOGIMEIEETE2 LD TEET, LRI 2y
YT LS IEPNTVRELEL & 5

[#! /usr/bin/python -v

ZD¥E. Python & —v A 7> a UTETEREITATL LS

4.8.4 hAAIALX

INl 770ICEBHRETAX

ZYFXiE 200 ini 77 A VEHRLIATEE T, BEANICE, REQ2—HY—D7 SV r—rarr—&
7 4 b2 MV (%LOCALAPPDATAY% %7213 $env:LocalAppData) @ py.ini &, Z¥F ¥ &RUT 4L 2 b
VIZH 5 py.ini TT, AV Y=V RDF > F v (D% D pyexe) & 'Windows’ RO Z > F v (D% Dh
pyw.exe) X[F—® .ini 77 A VEMFHLET,

"application data” 74 L2 MY THREINLHREX. ET7 7/ VOICH D LD EEINET, 20D
72, ZVFrxDBRICH B ini 77 ANNDEHEZIAAT VT EANTERVZ-FIE, 70— LR ini 7 7
ANADaxy K& L#FHE (override) TE XY,
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T7FIW LD Python N—3>DHRXEIAR

EON=Ta»® Python Za~< > FTHEHAT20E2ED 270, N—=Ya VEffirha~wr Ficgdohs
CEDHBDET, N=YaVBHiTREAI Y —N=Ya YEESTHED, 7> arO VAR (V) <A
FN=Ta VIRETHZIMET T, X 51T, 7-327 R "-64” ZIBFL L T 32-bit H 2 WX 64-bit DB
LOERENERINZ 0 ZH R TEET,

7ot Z1E, #!python W5 ¥ = NATREAN—Y a VEHiT 2 EAEEAD, #!python3 3 XY ¥ —1N—T =
VEIEETEN-Y a Vi TR EAET,

awy RienN=Ya YEHfiFARO LR WEA, BRELE PY_PYTHON 2R EL T, 77 4L D N—
VaVEBfiTREETEE T, RESNTVARVWEE, 77 4L MEZ 737 T3, ZOZEBIIZ 737, 3.7,
"3.7-327, "3.7-64” DX RIEEDHEE AV RI AL Y OIRETEE T, (7-647 F 7> 3 »i& Python 3.7
DBEDZ v F v TULPMEZ RV EICERLTL XN, )

XA F == a VEHiFB RO SRVEE, B PY_PYTHON{major} (Z T {major} (X, L7l T
REINTBEDRY ¥ == a VEHiT) ZREL THRBRAN-Ta VEIEET LI LN TEET, £5
Wolzd Ty a VBRSO SRITIUE, U F viEA VA b —iEAD Python N—Y a Y ERFIZELT, Bo
WMol ZDAI %y —=N=Va VI~ AF =V VYV —ADSbRFTOBDEMHALE T, RIEXNTWBEDHIFT
EHDFERAD, BEIEFEDAIT Y —N=Va VRETEROBBRICA VA= LEN=Ta VIR DET,

64-bit Windows T, [Al—® (major.minor) Python N— a > ® 32-bit & 64-bit DM DFEEH 4 > X
P ENTWGE, 64-bit XN—=Ta YOIZS VHEICELEINET, ZHUIT > F v 32-bit & 64-bit O
EHHLTHFERD I LT, 32-bit DT U F v FHES NI N= a Y OMFEHATEET H AU, 64-bit D Python
EEELTEITLEST., ZhUE, EONRN=—Ya VB PCRA VA=A EINTVEDLDATT VF v DEH)
ETHTE, Zhod 4 YA P =LV ENLIEFCBERR SRS (DF DRRICA Y R =L &7z Python &
Z ¥ F ¥ B 32-bit 2 64-bit PEHOHL LD EV) XD TE7HTT, LicidLlizeBh, F7>a>0
7327, 764" 7 4 v FATIDEHELEHETEET,

{1l

o BHT ALY a VHREZINTVRVEA, python BX U python2 a2~ NidAf YA b= &h
TWVWB RO Python 2.x N—=Y a2 Y2 AL, python3 a2~ FiZA4 Y XA b= L ZNTWBEHOD
Python 3.x ZfHL $73,

e python3.7 %Y Nid, N— a YHPEBIHIEEINTVE LD, LA T a v 2SR EHEA,

« PY_PYTHON=3 D%, python B & X python3 a <> FlZE diCA YA b — L XN TWVWBRHTOD
Python 3 ZHL %3,

e PY_PYTHON=3.7-32 D&, python 2~ K& 32-bit lRD 3.7 ZfH L £ 325, python3 a~v> F
BA VA=A ENTVWBEHD Python ZHHLET (AT r—N=Ya UYBIEESNTVE D,
PY_PYTHON 32 ERINEEA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 ®##, python B XU python3 iZ¥5 563 3.7 ZFHLET

BBEBICIA, MUBREETYF 23S INI 77 AV THKTE2I N TEFET, INI 774 LDFHY
T35 a ik [defaults] &N, F—RIIRELROF—E00 PY_ L WOHHFEEZN-72d DL
FUTT (INI 77 4 LDF —ZIERKLFILFEXFIL RN I LIS ZERL LIV, BEARONAR INT
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77 ANVTOEEEZ FEZLETD,
B ZF:

e PY PYTHON=3.7 ¢ HET A rld. INI 77 A LI TFREBEENZ T L L EMTT:

[defaults]
python=3.7

o PY_PYTHON=3 ¥ PY_PYTHON3=3.7 2T T2 2. INI 77 A LI REBEENZ Z L TS

[defaults]
python=3
python3=3.7

4.8.5 2

BREEZZH PYLAUNCHER_DEBUG MRE SN TV b (REMHBMTH->TH). 7V F ¥ 3B WHEIE stderr
(0Fharyy—) KHALET, ZOBEHRDORX vE—IJFFHMT LHd 00D TT, ¥IWVotk
N— 2 ¥ D Python DEIXI Nz, BREREDN— a UNEREI N0, £ LT, M5O Python %
EITT2ORfEONZERRAY FIA4 VY ERZTANET, TRIZERTAMRTANY 700D HD
Y

4.8.6 Dry Run

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

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

4.8.7 Install on demand

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

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

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

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

distinguish these from the exit code of Python itself.

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

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

%l

e A

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

RC_CREATE_PRO- 101  Failed to launch Python.

CESS

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

it completes.

RC_INTERNAL_ER- 109 Unexpected error. Please report a bug.

ROR

RC_NO_COMMAN- 108 Unable to obtain command line from the operating system.
DLINE

RC_NO_PYTHON 103  Unable to locate the requested version.

RC_NO_VENV_CFG 106 A pyvenv.cfg was required but not found.

4.9

ESa2-IILDOEER

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

._pth 7 7 A NBESDL SR o722 Zid, Windows Tld sys.path ZXD XS ICREXNET:

BOICEOLY PUYBNEBBMENET, TARILYFF4 L2 MU ZEELTVWET,

Z DRI, PYTHONPATH BRRERDPTEET 2 L &, RIEZH THH XN TV X5 1BMERET,
Windows TI& F 4 Z#AIF (C:\ % ¥) L XAF 37010, ZOBRELRICEENS SADXY DX
TR Iany TRIFERSRVWEIERL TLEEY,

BT ? 7Y —3¥a D,RAR” % HKEY_CURRENT_USER 7%* HKEY_LOCAL_MACHINE DFI® \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% —¢ L TERTH I LN TEET,
P7F—FT 74N MAEE LTI an Y TR NI AR FHZROZ e TE, HFL A
sys.path IZEMENE T, (EFEDA YA b —=F—13FTXT HKLM L2FHLZWwDT, HKCU &
WHEZETT)

PYTHONHOME 73 E XN TWAEE, 21 "Python Home” ¥ L THbN T T, ZhALUNDIBE.
"Python Home” ZH#EE T 5 7201C Python ODFEIT7 7 A LD XZA06 ” HHIZ 7 4 7 (Lib\os.py
¥ 7213 pythonXY.zip) BEEX N E 3, Python home 23RO D o7 E. ZI050W D200 7
7412 bV (Lib, plat-win 72 ¥) 2% sys.path IGBMINE T, RobrokhhoFE, av ek
% Python path 1&1L ¥ R b VIZEERX N7z PythonPath 2> HEEXNE T,
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o Python Home 2SR27 6 F, BRIBZAE PYTHONPATH DHEEINT. LIYZA MV TV FUREROSHRS
Birotpa, BEST 277 40 FORZADHAENE T (Fl: .\Lib;.\plat-win 2 &),

AAVDETI 7 ANERUHML—2LEDT 4 L2 MU pyvenv.ctg 3D 255G, LUTD R - 7 HHH
MEHEINET:

o PYTHONHOME D3F%E XN TE ST, home Mt 2 DI5E. home HEDIEX A VDEITT7 7 4 Li»
LBHET 2DTIERL IR ZHNET,

MR LTIH2h %7

o python.exe 2 ZHNLID Python T4 L7 b VICH D exe 77 ANVEFE[TLILLE (A VA=
INTVBEHATH PChuild 20 H5EHEFITINTWBEETD) core path BAHXH, LYRAMUA
D core path IJERINF T, 2RO L P2+ U D "application paths” IZEICFHARAENE T,

e Python 7M1 .exe 7 7 AV (DT 4 L 27 F VIFET 255, COM BHTHAAENZGER
E)ITHRR P ENTWSHEE, "Python Home” IZHEEZI T, LI RX M VIZH S core path H3F|H
XhEd, ZRUADL I Z R YD "application paths” IZHICHAAENF T,

o Python 232 ® home ZROFH6NT. LIRXFMVDEDLVEHEE (ZHUIWLDHDETHBERN LA
A YA ML —=Yarvty b7y FTOHEEINT exe), NAZRNED T 7 4L k& U THI 225
bhxd,

HEHEODO7 7V r— a YREAMYNC Python 82 KL LEEWEEIKIE, IFOBE (DWihd E2i3ME
W) WCEDIEDPDA VA ML= a vy e DEELE#ITZ N TEETS:

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

site is listed.

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

e HHD7 7Y —2 a5 python.exe ZiELE) 3 5 HiIC, PYTHONPATH %27 V7 L7eb EEEL,
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.)

INBIETATLTA RITA VA =NENTT 7 AP, BiT=DT7 TV r—=a ViTNy KL I -2k
FAT7IVDAC—IZEBELRVEIRLES, Iz LRTWEDR07 TV r—varoa—9id
PLOHEZEZ 20b LUERA, LTHELLEREYORENRE TS, 1Zr0bDIEL IR MY NOIEE
HED AP L —F D site-packages DEEELDLZITRT VLS TT,

N— a3 3.6 TEHE: Add ._pth file support and removes applocal option from pyvenv.cfg.

N—Yarv 36 TAHE: Add pythonXX.zip as a potential landmark when directly adjacent to the

executable.
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N—= a v 3.6 TIEHSE: Modules specified in the registry under Modules (not PythonPath) may be
imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on Windows in

3.6.0 and earlier, but may need to be explicitly added to sys.meta_path in the future.

4.10 EMDEZ 2—IL

Python X277 v F 7+ —2HZHIEL TV E T2, Windows LR WVWLI=—7 REKED DD 3,
BHES £ 75 ) e NEDF A4 77 VDHTT, BOPDEI 22—, ZIVoBEERES DD R =Ry
F3BHD ET,

Windows [EH OEHEE Y 2 —/IE, mswin-specific-services IZENLPNTVWE 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 MFUHI L
e LYXTY
o« ARV B
o Microsoft Foundation Classes (MFC) Z—#—4 X —7 z A X

PythonWin & PyWin32 i/ L TWw3%, 7LD MFC 77V 5 —>a >y T3, ZHUIEL ML VDT
Ny HeEte, #HAAAARER IDE T,

2E

Win32 How Do I...7
by Tim Golden

Python and COM
by David and Paul Boddie
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4.10.2 cx_Freeze

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

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

4.11 Windows £ T Python ZaO> /N1 T3
CPython ZHRDTa Y 4 L LWHE, BRINICITREZLE V-2 ZHIET 222 TS, &HV IV —X
DY —=A5 FiL\W Frov 770 22Xy —RTEET,

YV — AW Y —Zi& Microsoft Visual Studio TOENL KDY YV a—ary7ZyAfreryadcr v 7740
BENTOVT, ZOHBARAD Python VU —RIZfibiTWd a2 %4 5TT, ZHbH 7 7 A4 01iE PCbuild
TALZPVRZHD £,

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

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

412 [ZDDT Sy T +— L

Python ORI RFHFEDOHF T, WEIKHR—PINTVERODPDT Ty b7 4 — 40 (=P —HKEE
DRREDDIZ) B R= P ENRL B TVET, TRTOVR=-FEINRVT Ty M7 4 —LAIZDONTDE
Mk PEP 11 25 = v 7 LTL W,

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

AVRANELA VA= DPRBEINTVWE STy b7 53— 21OV TOFMZIERIE Python for
Windows 2SR L TLZ&E W,
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FIVE

MAC T PYTHON %Zf£5

&
Bob Savage <bobsavage@mac.com>

macOS DEIEL T3 Mac £® Python &RAIRICIEMD Unix 75 v + 7 4 — 24 E® Python ¥ IEHIC
BTN E T, MARKRE (IDE) 0y 7= - 32 =Y Yy REDIERH TN ZEMEREIDH D £3,

5.1 Python DAF IR =)L

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. You are invited to
install the most recent version of Python 3 from the Python website. A current "universal2 binary” build
of Python, which runs natively on the Mac’s new Apple Silicon and legacy Intel processors, is available

there.
AVAF=IEZITIEWVLDODDBDNBFIZAD T

e A Python 3.12 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; and Python Launcher, which

handles double-clicking Python scripts from the Finder.

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.

IDLE includes a Help menu that allows you to access Python documentation. If you are completely new
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to Python you should start reading the tutorial introduction in that document.

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

5.1.1 Python XV U7 FDORITHZE

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

environment; see section /DFE and use the Help menu when the IDE is running.

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

//aquamacs.org).

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

Finder 26227V 7+ 2FTT2DITE 2 DDERDH D £3:
e Drag it to Python Launcher.

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

use its Preferences menu to change things globally.

5.1.2 GUI TRI VT +ZFE1T

HWAN—Y 3 > ® Python 121, KZEMFTEI»RVE VIRV macOS DRERH D £3: Aqua V4 >~ FY
TFx=Tr b bETE BlOFVHET 2L GUI 2Fi0) 7027 L3RR AGIETIEITT 2 BEH
HVET, ZOEIR2AZ Y P EFEITT B121E python TlE72 { pythonw o TL 72X,

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

5.1.3 Configuration

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting
these variables for programs started from the Finder is non-standard as the Finder does not read your
.profile or .cshrc at startup. You need to create a file ~/.Mac0SX/environment.plist. See Apple’s
Technical Q&A QA1067 for details.

Python v 7 =Y DA YA =MDV TDE 54 51EWIE. BIND Python 1IN T—2 DA >R k=L i
EZIRLTLIEE W,
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5.2 IDE

Python 121324 IDLE FAFEREA M WT & £5, https://www.hashcollision.org/hkn/python /idle
intro/index.html (¢ IDLE 25 72D RWAF2H D 7,

5.3 FBMN®D Python N\ 7r—S D1V A=)l

Z D7 ¥ a ik Python Packaging User Guide IZBEIX I E Lz,

54 GUI 700 3=x>Y

Python T Mac £ GUI 7 7V 7 — a YR RT3HERNLO0HD X5,

PyObjiC 1% Mac OEFHDOFHFEIEBETH 5 Apple ® Objective-C/Cocoa 7 L — LYV — 27D Python /XA
VT4 Y7 TF, PyObjC OIEHRIE pyobjc iIZHbh T35,

Python %@ GULI Y —F v ME, 7BRXA T Ty F74—20 Tk V—F v b (https://www.tcl.tk) b
IR XNz tkinter T3, Tk @ Aqua A 7 4 78— 3 >3 Apple 25 macOS &Y FILLTED,
BHTN— a2 VI hitps://www.activestate.com 2H XY B —RFRBIXUA YA =L TEET; £V —
AMBENLFTEIEHTEET,

WL DpDREFED macOS GUI ¥ — v ¥ v M HFHAIEETT:
e PySide: Official Python bindings to the Qt GUI toolkit.
o PyQt: Qt ~DFEF Python N4 ¥ F 4 ¥

e Kivy: TR v 7BIUVENANT T VI 4= K- T2, JBRTF59 b7+ =200
GUI YV—1Fv b,

e Toga: BeeWare Project ®—#THH, FTAZ by 7, ENALI)L, vxT, aVY—LDO7 7V %Y
R—1FF 5,

e wxPython: 7RAZ by FARL =T 4 VIS RT LY R= T3, JBRATF79 b7 4 —2DY—
AE v b,

5.5 Python 77V /r—< 3 > DidtHh

Python 23— F%2RA XY 70—V REAAT TV —22 a VBT 2V — VI3 RA RS DONHD £3:
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.
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e Pylnstaller: A cross-platform packaging tool that creates a single file or folder as a distributable

artifact.

5.6 iV —2X

Pythonmac-SIG X —1 ¥ 7'V R ME Mac TOD Python Z—¥#RHEZICL o THEREBELWVWIHKR-1PU V-2
T3

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

ho$LzIiD Y VY — Rid MacPython wiki T3

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

IFa12& IDE

Python 702532752V R— 135 IDE 372 EAHDE T, ZLDZF 4 X IDE T3> > Ry
I ANA 54 MEEE, TN Y — L, PEP 8 Fx v ZHEEDNDH D £5,

iE R —E % /L 5121&, Python Editors % Integrated Development Environments % g3 T < 723\,
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8%

>>>

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

executed interactively in the interpreter.

/N

DHLDPEZONET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

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

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

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

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) HIREE Y 7 21 duck-typing Zf5EF 5 S DT, hasattr() REDHDT 7 =
I TEMNBHFTH o 72 D Wb izii 2 (1213 magic methods DEHE) HEICA Y X —7 2 — A% ER
THHEZRMEL £, ABC 1K (virtual) 727 S RZEALE T, ZHIFE T 7206/ kK L
FHAN, ZNTH isinstance() X issubclass() IKFRMINFET; abc EP a2 —1D KF 2 X
Y FEZLUTLEZE W, Python 123, £ OflAIAA ABC RRIME A TWE T, ORI,
(collections.abc EY 2 —)LT) 7— X HMi&E, (numbers €3 2 —/LT) #. (io €Y 2—/LT) X}
U —2A, (importlib.abc EY¥ a2 —T) A Y K- 774 Y E/FET—K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z/ERTZ %7,

annotation
(77 7—=2ay) BB 77 R BEDNRTX—-22RDEIEGFRT 2 7L TT, BlickD
type hint £ L THEDONTWET,

O—ANEBDOT ) F— a VIZETRICE 7 72 ATEZIEAN, 20— AEH, 75 ek B
Bo7/7—yayidtEhzhEe®da—, 75 R, BD __annotations__ RFFEMICHREFEINT

75
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WEY,

FEBRE DRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, . 7/ T7=2avEMATEIRANTTS 77 4 A LT annotations-howto S L TK
7EE W,

5|% (argument)
(F25180) BIRCZ PO TRRIC, BAE (F/1d AV Y F) ICETHETY, ERE2EEH D $3

o F—TU— 5% BEEMECH L OBICEIBORNIHEB T2 D02 b D (fl: name=) R, *x ITHil}
J2EEOHFDEE L THEINZEE. FlZE. KD complex() OMUIHLTIX, 3 & 5 % —
7 — F5lETs:

complex(real=3, imag=5)

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

o IBSIE: ¥—7U— FEIEDLIANDFIEL MEFIBUXSIEY X b DETICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, XX ROFITIE 3 & 5 XMAHEAES IE
T9:

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

FH BB OE KIS B THEIT E O —AAZRICEHID S TohE 3, DL T2TSHANTOV
T calls ZBRLTLEZI WV, VX y 7 ARZBWTEGHERT-DICH 50225 Z el
Kxd, sHfiS MBI e — A NVERICEH D Y THRE T,

k5% . FAQ @ 5 REGIBDE AT A? . PEP 362 22 L T 7ZE W,

asynchronous context manager
(GEEa Y7 A b~ =Y v) __aenter__() & __aexit__() XYV v FEEFRT S I LT async
with XNORBEZEM T 247922 b T, PEP 492 TEAXINE L7,

asynchronous generator
(FEFHY = 1 L — &) asynchronous generator iterator %R 3BT T, async def TERI Nz
N—F VEBUZI TV R 3, yield REFORTRLD $9, yield id async for /L— S TfEH
TELHDOM R ZARLT 2 DIHHEINET,

BHIZIEAY = 3 L — X BEBEHE L E3H, XRICE > TR IERBS RL—21TL—% 285
GEhRH D £, BREINTERI S THRWES, FIBRLD DIt BiEE2 AL £ 9,

IEFEAY = 2 L — X BT, async for XX async with X2 TR await RdDH 2 2D
DEJ,

asynchronous generator iterator
(FEFEAY = 2L —& 4 7L —2&) asynchronous generator BBTERENE A 7P 27 FTT,

ZAUX asynchronous iterator T, __anext__() XY v K& TN 3 & awaitable 7 = 7
FEIRLET, T awaitable 7Y =27 MI, KD yield RETIEFIAY = 1 L — X EBOARNEKE
FITLET,
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% yield TIF—HFINCUEZHNI L. ZDHBOFITRE (v — IV ERPREFTD try X2 ET) %
TRLET, RS T RL =R TFL—4 » __anext__ () TRINMLD awaitable TEERICH
B3 2 RIS, ZOFRIERTINEIZNE T, PEP 492 BX U PEP 525 #Z8L TLZ X0,

asynchronous iterable
(GEFIBAA 7 Z 7)) async for XOHPHTHHTES2A 72227 M TT, BHD __aiter__() XV v
R 5 asynchronous iterator R ERFIUIR D E¥ A, PEP 492 TEAZXIhE L,

asynchronous iterator
GEFR A 7L — &) __aiter__() & __anext__ () XY v 2 EELLATI2r }+T
3, __anext__ (O & awaitable & 7Y £ 7 bPERIRIFNIERD £E A, async for I
StopAsyncIteration 4t 2 X F 2 £ T, IEMEMA 7L —2D __anext__() XV v FHIKR
3 awaitable ZfER L 5, PEP 492 TEAXNZE L/,

(81) A 7Y =7 MCEEMITHN. Fy FRERIC > THATTEESHEINLETT, HlE
Tz b o BEMN 0 BRFoTWB 2 E, ZOEMNE 0.0 TSHREINE T,

F 7Y =7 MZiE, identifiers TEZREINZMA T TREBRVWHITOBLEE5EZX 2 2N TEET, 2k
ZIE setattr ) BV, AT "R ZAEFA LTV AGEEIATAET, ZOX5BHEIF Y
FRERXTE 7 72 TES, Kb DI getattr) 2#H-> THZDERDH D £7,

awaitable
(FRHEPTRE) await ATHAHT 2 Z MK Z A TP =2 M TH, coroutine .
FDH2A4A72 22 b T, PEP 492 2B L TL1Z&E W,

_await__ () XV v

BDFL b3
AR = EMEHE (Benevolent Dictator For Life) D& T3, Python OfF#E, Guido van Rossum D
b G

-
—

binary file
(XA F VT 7 AN) bytes-like ZTP LTI b DHARAABIIEZRAANTES J71ILATox
Ik TS, "M FVUVT77AN0DHNZ, N4 FVE=F ('rb', 'wb' or 'rb+') THINIZT 7 £ L,
sys.stdin.buffer, sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AKX Y AT,

Str A7V 20 FPDOBABEZINTEL 7 7 AN F T I 27 MIOWTIR, text file bBIRLTLZE W,

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

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

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects ZH+R—bFLTWT, C FFEEOEKRT ERLE Ny 7 7 —2RYAERA 7D 27 b,
bytes, bytearray, array.array . %< O—fkJ7% memoryview # 7Y =7 M THICEHD X
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F, bytes-like A 7Y =7 MI, T—XEHM. A FV T 7 ANAANDRE. Vv NERHLULEER
. AL FUVF—REBERTZVWAWALREEEICHHAT 2 A TEET,

BOPOBIETREINAF VT —R2LEETI2LEDPDD ET, ZOREOFFa Xy PTIREL 75
AHE ZAJAEIR bytes-like A 7Y =27 M IKEKRLTOVWES, ZHEARER Ay 77 —F 7T =27 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MO DBRIETIIALE LA
T2 VDAL F YT =& (7 HAHLEHD bytes-like A 72 =7 b)) ZRHELET, U
bytes ¥ bytes ® memoryview A7V =7 M EENE T,

bytecode

callable

callback

32

("4 ha—F) Python ®Y —RZa— R, Python 702 4® CPython £ ¥ &7 ) X DNEEREL
THIZNA FA—FANE Ay R LENET, N ba—Fi& .pyc 774 MCF vy adi, FAL
77 AN ZEHIZFITINZ 2R EDEHRICRDET (Y—RA—=FhPHNf Fa— FANOHED
AV RAOVFEEINET), 20 7 HEEEE (intermediate language)” (&, & & D N4 b a— Rt
JoF ZHEMEEEFEITT 2 (REEYY Y TEMET 2 WA KT, HERERL LT, N1 ba— FIERR
% Python fRfE~ > Y RITENIMET 2 Z 2=, Python VY — XA TLETH 3 Z 2 3HFIhT\WE
A

NA Pa—FOMES—EiZ dis ES2a—L ZHDHET,

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.

(T—rsy 2) FRO B IR THITE N B DI L LTI S5 B

(ZIFR) A=Y —ERA T2 7 VEMERT 27007 T L=+ TT, 77 AERIEE, 2DF T
ADA VARV A LOBERT 2RV v ROEREEAET,

class variable

(275 2AZH) 75 A LICERSN, Z7FALRLT (DFD, 753ADA VAR YA ETIERELIZ) &
HIN2Z e ZHNE LTWAEHKTY,

complex number

(BERH) L<HLNTOREBREILRLEDDT, TNTORIIER EHoOME LTRINET,
RS RBEEANT (-1 OFEHR) ICEBEHIT 2D DT, —RICBETIZ 1 eErA, T¥TIEj &
I E T, Python I3EFBICHAAATHIEL, BREOEKGLEZM > TWE T, BHIEKREC j 20
TEEFET, XX 3+1j TF, math Y 2 —VOEREBREFAH T 21213, cmath 2#HVWE T, &
FROMEH I D SEREFOREET T, HEMHZET TR, SIEFEVREHLTLEST
WTL x5,
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context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAPER) av T F A MIMKFEL TRRDMELZFOLER, UL H2ERD[ENS L2 DFAT
ALy RTELZDEFEZAL Yy FRE—ALVA L —=YRBTVET, L2Lary7FIAMEKTIE. 12
DFETAL Y FIZWLK DDA Y TFAMBH DG, 2y 7 F R ERD RS2 IEFE B 2 2
7 DEDBIFTI, contextvars ZSM L TL X W,

contiguous
(B, 8f) Ny 7 7 DI C8Bft $£721% Fortran #Bf: THREAIIC, TONy 7 7 EEKE LT
WBEAREET, LuXRe Ny 7 71k C #HiThHD Fortran #iE T3, —RLOESITIX, ZDHE
RN TREY LTHET 2 L5 CREIN, RFEPLRrOHE DI T EF T E S, 2X
TLOD C-H#i Rl TId, XEV 7 F L RAMICERZ K 5 BRIIRER DI A FHRANTLED 5 DITH L,
Fortran @i R CIIEA OB A FORRINCE 2 F 5,

JL—=F>
(A=) ar—F 37N —F DL RNZIEXTT, 71 —F I RD SRR
PHAD. Blokd s S, o HE T, aL—F L ICFZ L OfkL RHIEPH A, 1B, HIT
B2IEMTEET, TN —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W,

coroutine function
(AN—F VB coroutine A 7Y =7 b RIRTEAKTT, 21— VBRI async def X THEX
., await, async for. BLY async with ¥F—TV—F2FOZ PR ET, Zh il PEP 492
TEAINE L,

CPython
python.org THIAF XN TWA, Python R 7 F 3 ¥ 7 SiEOEERNLEETT, "CPython” W5
HEEIX, ZDFEE® Jython % IronPython ¥\ o =Ml ¥ XFI§ 2 HEHE LS ICHH I
S

decorator
(Fav—=x) HloBEK IR TS T, @E, ewrapper M CHIBEH L L CGHEHAINE T, 7aL—
2 DO—RH 72 M ARFNZ. classmethod() ¥ staticmethod() TI,

TAL—RONIRET YRy 7 A2 aH—TF, RD 2 OOBBERIFRMICFATL DT

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

@staticmethod
def f(arg):

FICHERD 7 7 ACDFEELETH, HENFONEFRA, TaAL—XITOWTFHLL X BEBRER B
B 75 RERDORFaX U F2BRLTLIEZI N,
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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.

FRZ7YFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide &ML TL 72
W,

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
(FFEMNTIKRED) iterable NORTH 2 WE—HBOERZMMH L T, ZORRP 52 2FELIR ST 3 > %
7 N3EEZH TS, results = {n: n ** 2 for n in range(10)} £ T3¢, F—n Zflin *x 2
XM B EFE R AR L 3, comprehensions 2SR L TL 72X W,

dictionary view
(fFE L 2 —) dict.keys(). dict.values(), dict.items() 2HRTA TP =7 b TT, FEHDIHHE
DERE 2 — 2L FT, TbbE, HEILEINLI L a— 322 KML $7, &L 2—
ZIRHIFNICSER Y 2 M 311E list (dictview) ZHHA L TL 72XV, dict-views 2ZE L TL
7EE W,

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

place for documentation of the object.

duck-typing )
23727 IPELWVWA YR =T 2= 2o TWEPERETIDICA TV =7 FORMERZNT
077 IVIRARANLTT, bbbz, Bt 7Y =227 b XY v RRBEEDMENZ D Hbhizh
LET, (FELDEIIKAZT, 7EADEIRKEITIE, FHUIT L THB,)) A VYR —Tx—2R
FRIIDEHTZ T, EFELFTHA v Ehza—RiE RVE—T7 4 v 7 BREERFF L CHRIMEE
MLXEET, Xy 7 XLV 7E type() X isinstance() WKL AHEZBITE T, (2L, XV
IRAVY 7% HREEV SR THETA2IdTEET, ) 2ofb b, MAMIC hasattr O
Ee BAFP 7u27 oI v 7% FHALET,

EAFP
MERA % L 2 X DEFL%ZF 5 DA (easier to ask for forgiveness than permission, ~—7 4 — Dk
AN DIETF, Z® Python TIAL b TWwda—74 Y FRAXAL LTI, BEFTENRF—E
WDTEET 2D EREL. ZDRED > TORGE N ERHIEL £ T, ZOMBRTFRIFI3
=T 4 YT RARA MR, try XB XL except XD TADHZDOPRHTS, 2077 =v 7
. CDEIREHETILLMMORTNS LBYL ZAX AN EXRINIZ S DT,
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expression
(R) 2O FHiicn s, —FLFH ORI (a piece of syntax) TF, Sz 2L, AWV 7
Fo, Al BT 2R HETFREBTCH LAY, HZRTROEROBAENRTT, Ho%<
SiErE WV, Python TREEDOETOHMBRERNIA L WVWI DI TIEHD FHA, while D & 512,
RELTRERARW X DD FT, RKABATIERLIXTT,

extension module
(EREY 2—1) C R C++ TEIPNZEY 2—L T, Python ® C API %F|f L T Python 227
PL—HF—a—-—FeLhrHLET,

f-string
YRR F AVEBEICI WA T T Lk Pfostring” EIEHEN. ZHUE 74—~ v MEAXFYY
77V ODEMEHOZFFTT, PEP 498 3B L TL 23\,

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.

T7ANATY =27 MICRERCE 3 EEDDET: A0 N1 F V=T 710, Ny T 7Shi NA
FUV=T74I. ZLTC TFALT 7ML T, A VX =T 24 RiF io EY a— LV TERINATY
XY, 77ANATY 27 +RAESEHENLTTIRIE open () BABZfES 2 & T,

file-like object
file object E[EF"TT,

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.

T7ANYATLADIYA—T 4 Y7 TE, TRTH 128 N4 PYUTREFIZTa—- I3 e
RAEFXNBLTWEBDERA Z77ANVATLDIY A—F 4 VP TIOABRIEI N - - 5E
1Z. API BH%¢%% UnicodeError 2T 22 23HH £9,

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 YR) A VR=PZNTVEBEY 2—1ND loader DFERZRTT 247227 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry
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finders for use with sys.path_hooks.
See importsystem and importlib for much more detail.

floor division
(TID B THRE) —FL VBRI D T 2 BAIRE, U THREHEEFIE // T3, flRIX 11
/] 40F 22D TR EINFMNCFE NI OBEDORETIX 2.75 BV IR-oTE T, (-11) // 4
& -2.75 Z INEWAIC D B GRITFE: BOERARADADZITS) DT -3 12745 e IFERELTK
72&W, PEP 238 2L TL 72X\,

5k
(BEE) MM LANCEZIR S —EHDO XD Z & T, BRUCIZ 0 LD R 25 Z e HikE g,
FEEDEITRH T Bz RS2 Z e R E 5, R5IE. AV v F. function ZBML TLZE W,

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

BT 7 7—>avid, @HEZEEYF oo d: fIZE. ZoEE 2 2D int BD5|
Bz e fifrs i, £7 int BoRDEZFHO L fFchTux s,

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

return a + b

BT /) 7—3 a OXEE function O TR INATVWE T,

WREDFAD D % variable annotation, PEP 484, #ZM LT 7Z& W, ¥/, 7/ 7= a v &F|
A3 2R 75277 4 A& LT annotations-howto S L TL 12X W,

future
from __future__ import <feature> ¥\ future X &, 2> % 7 —IZFRD Python V1) —2
THEHE L R AR EEREFH L THREDES 2 — A2 a4 LT3 X545 RLEF, _ future
EY 22—V T, feature DD I ZEE RFF a2 XY MELTVWET, ZOEIT2—A%EAf VKR-FL,
T OERETMET 2 Z 2T, FEEDSRINCSHEISEMENZDE0DO2R, WOF T 4L MR 550
(FFeld e o7h) #HAH L ATEET

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

garbage collection
(AR=yarryay) ThBEEONSE 2 DRV EY 2T 20 T3, Python X, &%
vy b, ERSHEEBE UBES 2R IRy aL 7o ThHR=—YaL s> aryz2ifug
Fo AN=VaL 7 &Egc B a—NEHoTHRIETEE T,

JIxrlb—%&
(¥ =H L —2&) generator iterator ZiRTBITT, @H OB TNE T, yield REHFOHT
B D ¥T, yield R, for b—FTHATERD, next() BIMTMEE 1 >FOMD LAY TE
5, EHOWM O ZERT 2 DITHEHENET,
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BHEEY AV —FBEBZHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T BRISNLEE®RSHS L TRVWEGE, FHBRLO DI BEE2 AL 5,

generator iterator
(YzxV—=&ATL—25) generator B THEKRZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2at) 2@l T, W —RaicH
WrahExd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (@ OB FT
D7z TITH LWIREED S B4R S 2 @ & MR T ),

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

values for an enclosing function:

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

generic function
(=3 V vy 7B Rz 280 LECREEZ T 2 B> SR XN 28T, MO LKIICY
DEEEZHANDEPET 4 ANy FT7AITVXLCEDPIESINET,

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

generic type A
type that can be parameterized; typically a container class such as 1ist 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.

GIL
global interpreter lock 2B L T IZ&E W,

global interpreter lock
(ZFa—=2A & FY &y ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F0TH2 2 RAETH2HMHATT, ZUTKD (dict &Y
DEELMAAAREZEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICERITHKR 5 DT,
CPython OFEENS Y VIRV ET, A VX TVEL2KERY 7T BT, ?AF7aty ¥~
UL BMIULD TR T R EHRIT, 4 Y X TV XEMBICTLF ALy FETES L51272D
3

27 BEHED 2 VIO WL D DIRRE Y 2 — i, BNy & 2582 Y OFH O E WL
32 EICGIL ZERT 2 X KIS TOET, /2. 1/0 W %E 3 254 GIL &# IR
ENET,

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

more complicated and therefore costlier to maintain.
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hash-based pyc
(Ny¥anr—Zpyc 77 A) IESWERHEIT 27012, MIGT DY —RT7 7 4 VOB EFRLIT
BNy Y2 fli2EHT 2L Fa—-FDF vy v a7 741 T, pycinvalidation ZZHE L TK
72EW,

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

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

Ny AR A T 27 PEHEDF —REEDA AN L TR ST, HEPEEGD T — X MG
BEHNETA Y > afizfl>Tn2256TT,

Python D4 I 2 — X ZTARMAABA TV 227 ME AZL ALY ¥ 20[RETH, (VA FREED
EO5R) I2—&TNRAVTFENY T2 FARET T, (X T NAR frozenset DEIR) £ I2—%&7
NRaAYTHE BRPINY Y aFRETH L L EDANY Y aA[RETT, I—F—FRDI TADA ¥
ARVATHDBEIRATI 27 METFT 74V M TAY Y al[ETT, TAHIEET (HHEZRVT)
PEBSEEFIIEFMTH D, Ny > afliF idO) LhFen T,

IDLE
Python Ofit&EHFEEREE (Integrated DeveLopment Environment) & U E 558 (Learning Environ-
ment) T3, idle & Python OEHERNREAMICFEMI N T2 EANLEEDO LT 1 X L 2TV
BT,

KA 72U b (immortal)
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2—27N) BEDEZRFR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHDET, TOAo6DA T 27 MIMEZEZOLNER A, FOEZEREEE
BB, Wil eA TV 27 PR LRI D FRA, A I2a—XT7ARA T =7 M, BEE
DAy ¥ 2 @R 72 NN TEHBEREEZRZLET, HEDOF—2Z0HITT,

import path
path based finder 3 import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DSRETH, 37 v F—IDFEFHE Y 7 —I D __path__
JEHED S bR E T,

importing H
%5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X5 T20UHETT,

importer €
Ja— BB LTe—-FTE4 T b, finder & loader DEBLBLTHHBFTI 27 b,

interactive

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

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

interpreted

Python 134 > &2 7V AR DFETH D, a2 4 I F5BOMBHEL FF, (N4 ba—Far
AIBBH B2, ZOXKFNIEHTTH, ) 2ITOA YRV REFiELIZ, V—Ra—FD7 74
W FTEAEHERICL T LETIRI L Vo 2B ER LIC, BEETTE2I2EKLE
T A V2TV RXERDEEIETE,. 2281 FBAOFFEID ST TNy 7OV 4 7 V30D
DD, F0Z5ADFITIEF—MITEBENTT, WEH BBWLTL XV,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —=d> % v P XY U Z2EFEINZRIZ, £ 2 — R IXRTDI VYT 1 HL7L
NEHIEZ 2 8D, TRTOMERL 7Y Y — X2 BRFERNCHKT 2. File 7 = —XWCAD %5, 2O
7z —RF ARN—=J AL 74 ZHEBEFIHLET, TAREDZ—F—ERDTAFF 7 X —%
weakref 23— Ny INIEPHINEZeDBHDET, v v bRV Y 72— XHFIZETEINEa—F
. ENPMEET BV Y — AP T TR LR (KL< HBHIE T A 75V —EY 2 — /L% warning 1
HTT) 2o hi& 2 fIAMCER L 3,

AVER=—TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZAZ YU T
DFEATHET LIz 2T,

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

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

T—ROMNERITEA T2 b TT AT7L—FD __next__ () XYy FZEDRLUMEIHT
(£7213HAAABIE next () 1ITHET) &, MOWOTDERZ —DFTDORLET, 70 Ks L,
Kb DI Stoplteration fINNEEH L E T, FORET, /1 7L —XATV =27 VIRETEY, *
NLEE __next__() ZJEMATSD StopIteration ZZEHLET, /1 7L —XEX, ZDA 7L —
AATP 7 PEKREIRT __iter__() XY v FEERELRITNUIRLRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL AL DG THHATEE S, 352D LEFINIERORKIEZITS X 57
IA—FTY, List D&LSR) avy7FA7Y =27 M HEZ iter) BRICA 7Y =7 MIZE L
D for W—7NTHS N, FiBKFEHOA T L —XE2ERLET, T2 TL—XTITED
55k, HEDA 7L —2a Y THERFEADRILA 7L -4 7Y 27 b ZHEMISR T 720, ZEDa
VTFTDESITHHoTLELET,
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2B typeiter I2H D 5,

CPython R#ZE D& #: CPython does not consistently apply the requirement that an iterator
define __iter__Q).

key function

keyword

lambda

LBYL

list

(F—BI%) *—BIEL H2VIIRERBEXIZ. V- FPRIEFLE D7D OEZ RSO LR 7
Yz 2 b (callable) T3, HlZIX. locale.strxfrm() % ¥ —BIEUCEZIE. v —URFDOY — b D
BEIZDo oY= F—2RLET,

Python %< OV — g F —BEZITIR D EZOW SIES 7L — S b2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—BBEZELHEITOL22HD £, FlZE str.lover() XV v R&2RKFPMXFZXHIL
BNY — AT F B LTS SR KT, H2 0. lambda r: (r[0], r[2]) &
572 lambda 26 F —PBIREIEL Z LN TE £9, £/, operator.attrgetter(), operator.
itemgetter(), operator.methodcaller() @ 3 DDF—FAMa YA NI 7 2235 D £F, F—HIKK
DIED 2 NG DAL Sorting HOW TO ZZEL TL &0,

argument E S
518 BT IZE W,

(7 LR) HDA VT4 VBT, OO Ihz 2 ICiHiixhs 120 X 2E5AFT, 724
R & E B MC1X lambda [parameters]: expression T3,

FZ 230D (look before you leap)) DMETY, ZDa—7 1 Y7 AXANTIE, FFUHLPHER
2179 HNC. BURANCHITRSMT: (pre-condition) HIEZITWE T, FAFP 770 —F L XMRAYT, if
X037z K S AMDN S OHFEHITT,

< F ALy MEESHBRE T, LBYL 7 7u—F13 7 B27 @ft e 7 R @ROHSIREL 5| =
BZFTVRIBHD EF, FlZIX. if key in mapping: return mappinglkey] &\5 a— Fid,
HEDE. DAL v RPELRDHIIC mapping 7°5 key FEDERLS EEMLE T, ZOMEIX, vy
2355 EAFP 7 7u—F %25 Z & THIRTZ £,

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 PAUER) =7 YAHORTH 2 WE—HOEZZUHE LT, ZOMR,1H25V X b 2K
3. AT MRAFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £F5L. 025 255 FTOMEBE 16 EHGRGE (0x..) LAXFHN64%25 0 X P2ERL £
§o if fildA 7> 3 T, if HIBRWHA, range(256) DR TOERMIUHINE T,

x
Ja—Eu—FR3TE4T7Y 27 b, load_module() EWIHIKHDAY v REERL TOWARIFIUI R
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DERA, B—X—=I3—BRINC finder 2> HRSINE T, ML PEP 302 %, abstract base class I
DWTIX importlib.abc.Loader L TL 72X\,

Os—=)LI>yaA-5Fa 9
On Unix, it is the encoding of the LC_ CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method @ 721F 7z[FFEEET T,

mapping
(R EVY) EROF—HFE LY R— P LTWVT, collections.abc.Mapping #* collections.
abc.MutableMapping @ MIREEK S 7 X THESI N LAY v F2EELTWwWs ary 7+ 4
7Y 227 b TF, Bl Z1F dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T3,

meta path finder
sys.meta_path ZMKR L TH LNz finder. meta path finder 1& path entry finder L EARIZH D F
/AN 117 G

meta path finder 2552255 % XY v FIZDWTIE importlib.abc.MetaPathFinder #ZMR L T 72
é L\O

metaclass

(RRTFR) IV FTADY FATT, VIRAERIEZ. 77 A%, 77 ADFEL, HEIFADY R+ %
ED T, XX I RE, 206 3 0%5[8e LTI, 77 RA2EREEZAVET, LAY
DATY 227 MEAISIEEX GRIE: X X277 AD) F7 4L b OEERFRMEL TV E T, Python 23FRE5
BROFIHARLDARY T AR TELZRTT, FLAEDI—F—ICH->T, XX 77 RF2L4
EORVWHBDTT, LrL., —HOGHETIE. AX7IFRIWBHITTLH Y Mo EzRELET, &
LZRBEET 7k 2ou R, ALy Fe—7HERBINLED, 7927 FOERZBHL
e, YUV EFERETLIRY, 2L OGHETHHINE T,

FEANE metaclasses ZSHE L TL & W0,

XYy R
(XY v R) 7 IAREROHFTERSINEE, 2D F7ADA VAR ADEELE L THUH i
BAYY FBA VAR YZAA T 27 b 2B — 58 L LTRUMD 7 (ZDHE—51EUIEH self
CIFENET), B & RRAFENERO—-T 3SR TIEZ W,

method resolution order

Method Resolution Order is the order in which base classes are searched for a member during
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lookup. See python_ 2.3 _mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(¥ 2 —)V) Python 2 — FOMBHENMN E L TR LA TI 27 FTF, EYV2—-NEBEED
Python 73 =7 + 2 &L A EMERBL 3, Y 2 —Lid importing DILEIZ & - T Python
WA ENE T,

NVT—2 BB TLTEE N,

module spec £
a—ku—F35301fFbhi AR EEOERE SO HAIZEM TS, importlib.
machinery.ModuleSpec DA Y A XV AT,

MRO
method resolution order ZBML T EFEW,

mutable
(32—FTN) I2a—RTNRBITIcr ME, 1idQ) 2ERX D RAEEXETETEE T, 12—
A7) BBIBLTLIZE W,

”

named tuple
ZHITE RS L WS HEEE. R TABRRELTWT, 4V Fy Z AN BRI LB 2T
D7 7R TEREEOER Y S RISHEINTVWET, ZORP Y 5 IMOMRED > TW\Wa &
LHEHHET,

time.localtime() % os.stat() DR DEZZL WL D DHAAARIILHINTE X I ALTT, il
DFNE sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace
(FATZEM) ZBONE N 25T, ARZEMITEEL L TEEINE T, M3t 7Y 7
FD (XYY FOD) ANFIZRo7d DRI TR, RFZD O, KBRS D, 2 L THAAAD
SOMVHD ET, HETEMIIBRIOERLZIC X TEY 2R K- 155, HIZIXBEK
builtins.open ¥ os.open() WFEHIZEMTRAMNENTVWET, F/o. EDEY 2 —UH B EELE
LTWBHHRT % 2 eI & o THATZEMIE TGN & R 2348 L9, HlZE. random.seed()
X itertools.islice() ¢FHEL v, ZAFNEY 2 —)l random X itertools THEINTWVWS Z
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EDHLNTY,

namespace package
(BRTZER S =) TRy r—=Y0ary7re LTOAREMEEIN S PEP 420 TERZI L
package TTo HBIZER Sy =3B RRBA LR W e 23 TE, __init__.py 7 74 V%
Fil=72 Wiz, regqular package 138D F73,

module 2SR L TL7ZE W,

nested scope
(AR PSR- HMITERIN TV ER 2 SIRT 2AET T, BIRIE. D 2B O REEL
DR TERI N TV 255G, NHIOBEBIZSMIOBEB T OEKR 2S5 RTE%d, A A SR a—T
377 4L b TEEROZRIZINTE, ZHORAETERVOTERL TLZE WV, B =LA
F ROBAMDR 2 —FTEREFHABFEELE T, FARIC, 70—V ERZ/ES & 7a— L HET2E
MDE%FiAEZ L E T, nonlocal THMIIOZEICEZIAD T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,

only new-style classes could use Python’s newer, versatile features like __slots descriptors,

—_—

properties, __getattribute__(), class methods, and static methods.

object
(F 7Tz 2 b) RIE (BIERME) L ERSNARS BN (XY F) #b02TOF— %, L <A
BTD FAZAINT FR ODFMOEIES 72D L,

package
(R T =) FTEY 2= VPLHRIH Ty r =2 B8L L OHEKD module DZ & TT, &
FIRCIE, Sy =21 __path__ BHZ#FD Python A 7Y =227 + T3,
reqular package ¥ namespace package S LUTL ZE W,

parameter

(R51%#) AT ORIET B (2 AV Y F ) DERCBWTHBART 5 R3|18H 2HHEL £, K
SR 5 D D L9

o MBERIFF—T—F: (B THIVWE F—T—F5|H b LTET I TE5MEEBELF
o TS ZIBLIRD foo R bar DL DI, T 7 4V hDIRGIEOEEHTT:

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

o (EHH: MELL->TOAGZONSGBEHEL F5., MEFEHOTIEZ BEBERDT DY
APOHTENLDHRAL / R EDEZILTERTEET, HIZIENRD posonlyl ¥ posonly?
BAEHEHTBUCED $3:

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

o F¥F—U—FRHEH ¥F—V—-RNIIoTODAEZOLNBFHERELET, ¥—V—FEHD5IH%
EETZ NI, BIZIELLTID kw_onlyl ° kw_only2 ® X 512, BEEBERDRTIEY A T
EOAERMES B EZIZHD « DR TT:
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[def func(arg, *, kw_onlyl, kw_only2): ... }

o TIERNME: (ORFIE TSR SNTEDMES BUIZ T) (EEOEKOAES 1 BH 5 2
LNBZeRIEELET, ZDXS2RFIEZ. LITD args D & 5 WRGIBHA DRI * DT 5
Y TEERETEEI:

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

o AIZERF—T—F: (f1ORGIBTRICZY SNERDOF -V — FEIBUTMZ T) EEOEED
F—U— R BNE5X5NB2 2 2BEBELET, 20 L5 iks1EE. LOBID kwargs D & 512
R DRNC #*% DT B TERTEET,

REIEUEZA TS a v e HBEDEIBDOEL HBIEETE, A7 aro3flcidT 7+ MEDIEETE
9,

w518 . FAQ @ FE5 | R5IBDENIXAITT 2?7 . inspect.Parameter 7 7 A, function 2
Ya¥, PEP 362 2L TEE W,

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

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) D3R U7z finder T3 o 52 b7z path
entry IWHBEY 2 =2 BT B HEEZH>TVWET,

RAZY ) —=T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTZE W,

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

modules on a specific path entry.

path based finder VA
7 4V b D meta path finder ® 121, T 2—ILD import path ZHRRLE T,

path-like object
(path-like 72227 b)) 77 A NS AT LNRAZRLE T, path-like & 7 =7 bid, 2% R
T str 727 MR bytes A 7Y 27 b, 720X os.PathLike R MW EZHEL ATV =
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWE A 7P =7 M os.fspath() %
MOH$ Z 2T str 7213 bytes D7 7 A VI R T LANRICEHTE £F, os.fsdecode() &
os.fsencode() X ZNEH str H B WL bytes IKRZDEMRIETSDIMHX EF, PEP 519 TE
AENFE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THEMZIRIET 2. H IV
Python OHERER Z OBERLIRIFIZOW TR T 23EHLFHTT, PEP &, #EEIZOWTOERR
Fffteg © 122 3 2 e el (HER) 218X 2 NETT,
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PEP (3. #HHSEEDIRRICh D5, a3 2 =7 4 I X B MEIREOEM & Python 1272 X5 i&aHRET
DNLEND-DDE O 722 2 2 2EMLTWES, PEP OFHEICEaI a7 NOER
FERETS >, KMERENENTZ2OBEBERHD T,

PEP 1 22 L TLZE W,

portion
PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 4 VB (zip 7 7 4 VK&
ENTWEHEDDHS) 12074 L7 MV IISHE N D,

fI&3 % (positional argument) S

I8 22 LT E W,

provisional API
(B API) 13485 4 7 5V O] BAREREED: SFHHANCERINE N D DT, 2D X 5754 ¥ X —
Tz —ANDREREHII, HETHD L INTVLIEIIARFINTOERAD, a7HFEEICL-T
B A INIUR, BAERILRETE ([ 2 =7 2 —ADHIBRETEHEENDS) PITONZET, Z
DEIBREFRFLRAITONZSDTIEDH D FHA - U API ZHAADENCIERE L 2T
T2ERZRMEPBERE L2 2ICOBATONET,

BE APT IZoWTH, BABHMDL VAR REFER LAREINTHET, MERIHILZ
AT R AR IRISR R T RETT,

ZOTREAZED, EBES A TS VIEMEERZ TS Vs — IRV LAD OB Z L,
FRREEZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package
provisional API ZZRLTLEE W,

Python 3000
Python 3.x VUV —ZX74 D=y 7 32— LT3, (Python 3 BEWRRDFER o LEHI/ESNTF
T3, ) "Py3k” x5 dHh %7,

Pythonic it

BT —RNRE Z A TErNIza— FTIER L, Python OFHZ—RINZA T 4 A 2o 72E 2

FHea— KA, #HlziE, Python ®—f7e A4 7 4 F LT for XEMF-TA T I TILDITRNTOESE

WKE-TL—=FLET, OZLDFEBICIZOMHMEAIZRVD T, Python IZEILTWZRWARD
DICBIED DY > R—=2 5 d L ERA:

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

ZAUTH L. Ehwiz Pythonic 72 A1k

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINILI TR, BB XV v R
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AD, VR BRT Py NEERILTT, PEP 3155 TEBEINTVET, My FLRLOBEERY 5
2T, BEiZIEA 727 FOLEILREICTT:

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

pass

>>> C.__qualname__

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

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

EYV 2 AADOBEBTEDLND b, TRIEMB (fully qualified name) EFTXTOHAR Yy Fr—I % &L
2D Ry FAREE. HlZIX email. . mime.text ZEHRL F 5

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

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

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

regular package =
M, __init__.py 7 7 ANVEELT 4 L2 MY ¥ LTD packages

namespace package BB L TL 72 E W0,

slots z
FANTDEFT T, A VARV AEEOHEBEDHONPUDERLTEE, £ VRAXVAFELHRT 2
2T, AEVZHNLES, 2T L EbNE T 7=y 7 TIP, ELLFESEFHPLIY v F—
BROT, Wk —A, BIZIZXEYDHERELREZ 7 TV —>a vy TA VAR Y ANKEICTHET
5, LWVokt FRIRE. FDLLRVDBRR T,

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

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

—_— ) ——
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__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(R EWNTKELD) iterable NORTH 2 WIF—EHOERZWUH L T, ZOME» SR IEEEZIRTa Y
R MREFEEHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ T 3 ¥,
{'r', 'd'} LW XFHNDOEFEEFEMRL FF, comprehensions ZHH L TL 72X,

single dispatch
generic function D—FETEREIZ—DO5[BOBIC L DFRENE T,

slice
(RFGAR) =R =T VR O—EEELA T2 by AT74RIF BRERL [ THEZOLNE
BoFoicaary2EL e TELNE T, BHlZIX. variable_name[1:3:5] T3, AN ((RZF)
B slice A7V =7 b EWEHTHHL TV E T,

special method
Rk A Y v ) & 2 BNRE OBIE. B XA Z F % 72912 Python 7 HHEEICIFUH 5 X
Yy Fo ZOEEDXY v Fid, XYy FEORHIERKRZRIIT VX =237 2 0083200 TWET, Kk
XY v FIZDWTIX specialnames T XN TWE T,

statement
(X) XFEAAL =k (Aa=FD” 7u v 7”) CARARBRERTT, XXX 2F—V—FroMIIN5
HDDEHLNTT, %BHEITIE if. while. for BHH 3,

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

93



Python Setup and Usage, J'J—2X 3.12.6

text file

encodings”.

(THFRANI7A4N) str AT 27 VeFiAEZXTES file object TT, LIFLIEX, 7FA M7 74
FEBIZAL MEAIOF =X A ) =27 72 AL, TFRAMIYO=F 1 25 ZHBITV
£33, 7T¥A M7 74 LDHE, sys.stdin, sys.stdout, io.Stringl0 f Y AX VAR EE T F X
FE—=F ('r' or 'w') THWAT 74 LT,

bytes-like 7T Tk BHAEETEDZ T 7ANFT T2 FiIZOVWTE, NA1FUT7AIL 5
LTS W,

triple-quoted string

(ZEHZ 4+ — bXFH) 3008 L1227 +— Fids (7)) 27 KA b7 4 — () THENCFEY], @
WD (—H) 74— PXFINHRTERITE 2 XFINGEVED D FEAD, EOr0HHBTHAT
T 1O 200HKE LY +— FilBEI RS —FHLICELS B TEET L, ki (\) &
OB THDEEATICE D E 2D TEZDT, FFaX T — a YT EE S RHCRRICHER]
T3

type
(#]) Python 7 7Y =27 FOREA TV 2 7 MDD ISR DI RDET, HOLWEAFTI T b
WHZR>TWET, 27927 FOBIX __class__ JEMET7 72X L7z, type(obj) THUEFL
D kLT,
type alias
(B4 V7 R) Bojlfc, Bz IcRA L TERL £9
MY 7R3 BEeY b 2HMLT 20ICEHTT, HlZE:
def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass
CHUFRD LI EDFHART S TEEXT:
Color = tuplel[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass
WEEDFADIH % typing £ PEP 484 ZZML T2\,
type hint

(Ble b)) 28 7 7 ZAEME BRBD R X =22 B EOHIGF SN TUEIEE T 5 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.

IR —NLVEH 7R EWE BET m—AFEHTREVWIODOE L ¥ X typing.
get_type_hints() THETZ %73,
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HEREDFADIH %5 typing & PEP 484 ZZH L TLZ& W,

>

universal newlines
FAPAMY - LDBRIED—DOT, UFOTARTEITREEML £ 5 Unix OITRHE \n'\
Windows OHIE '\r\n'. H\ Macintosh OFE '\r's FIFAEICOVWTFHFLIZ PEP 278 &
PEP 3116 ., X5IZ bytes.splitlines() 3L T X W,

variable annotation
(BT /) T7—=>ay) E-DH 25037 7 ZABMED annotation .

ZRD B NF 7 7 AREICERZ N 72 & 21, RAHTRERTT:

class C:
field: 'annotation'

BT T—aidBEEZEER 0D ET: FlXIE. ZOZEE int DEEZIRS Z &

zPIfF I TVET:

[count: int = 0

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,
FEHDIH B function annotation, PEP 484 , PEP 526 #ZMR LT & W, /2, 7./ 7—

HERED
TarvEHMEATARINST 75 4+ A LT annotations-howto S L TL X W,

virtual environment
(IARTEES) WA YT D Bl X N7 FATEECF. ZAUCE D Python 2—H &7 71U & —3 = VIZIF
CY AT L ETEWTWSMO Python 7 7V 7 — a YOBEENCTHT 5 Z 272 < Python Xy

T—=IDA VANV EEFEITIZENTEET,

venv 2SR L TL 72X W,
virtual machine
(R~ V) BRIV 7 bV 2 7AW ERINTZa VB2 —&, Python ORI~ Vi, A b
a—RarvsAL oML N FO—FK 2ETLET,

Zen of Python
(Python ®1&D) Python #HfELFIH T2 LTOEZ 725, Python OFETREIE EF¥E% VA MC
L72bDTT, Mi7re > 7 MT 7import this” €358 ZDVRXMEHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

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

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

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

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

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

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python IZB3 2 HIKNMELZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EI&BIck b E L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —REDOVTETRICEEDTHD X,

JJy—2 N—2 ii);=33 ¥R GPL Hi%
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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AR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL 5,

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

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

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

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

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.12.6

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

3.12.6 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 3.12.6 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 3.12.6 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 3.12.6 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

3.12.6.

4. PSF is making Python 3.12.6 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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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 3.12.6 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.6
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.6, 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.

8. By copying, installing or otherwise using Python 3.12.6, 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.
(RDOR=V1Fil)
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(FiDR— 25 D %)

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.

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
(RDR—=V ki)
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PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

its terms and conditions.

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

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.6 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
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
(RDR=V ki)
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permission.

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

Any feedback is very welcome.

http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7wvhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

(RDR=V 1K)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR—=V1Hi <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

(FiDR— 25 D %)

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
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that

(RDR=V ki)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — ROV TDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDR—T12HE L)
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*
*
*
*
* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

(RDR=V ki)
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or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

E I S S L I

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, 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

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,
(RDOR=V ki)
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and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a

cross—-claim or counterclaim in a lawsuit) alleging that the Work

(RDOR=VIFiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditionms:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.

Notwithstanding the above, nothing herein shall supersede or modify

(RDOR=VIFiL)
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

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

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDOR=V1Fil)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

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

system is too old to be used for the build:

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

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

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

appreciated but is not required.

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

misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ aF— 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOETF 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
(RDOR=V1FiL)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

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

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

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR=V 1K)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

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

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

are met:

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

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

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

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project.

projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

https://sourceforge.net/

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 IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR

TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, 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

(RDR—IHi<)
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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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