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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python BEDE Y b7 v 7O—RIBRITE A&7
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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 [-bBdEhiIOqsSuvVWx?] [-c command | -m module-name | script | - ] [args]

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

python myscript.py

111 122 —T A XX T3>

AR TYVEDA R —T 24 RF UNIX 21D DB THE T, X HEL ORFHIFEZEMEL TV
ERCR

o tty TN RIS NEEA T e b IcREE N5 E. EOF (end-of-file 3XF, UNIX T
Ctrl-D T. Windows Tl Ctrl-Z, Enter TAMNAIAE) ZZIFM S £ T, a~x >y FEXITWD, Zzh
ZFITLET,

o 77 ANELEIRD, BHEATE LTI 7 ANEBEINGE, ZOT7 74 A0BRT Y T NeiiAilA
TRITLET,

e T4 LZ MUBESIRICZITE-T235E. 20T 4 L7 P UDLSEYUIRARIDOATZ ) T N7 74 V&S
BIAATHRITLE T,

o ¢ AXVR I 7> a v EMALTEHINLIGEAE, AV R £ LTEXNZ Python DX EETL
3, AV K OFFITSUTTRUI S NEBITEIRET 2 2 D TEE T, [TOLEHEDEA X
Python XOEHHERTT !
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e -m EZ¥a—JL% 2 LT Python Y 2 — N RRIZHBEY 2 — L EREINGE, ZOEI 2 —L
ZRAZVYTPELTEITLET,

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

AVRTYVRZESoTHEENZ AT a Yy YA M T Ld e, #T 22 TO5/8UI sys.argy 28
DEF, - LU, INF 0 DFBHER (sys.argv[0]) 37075 LDV —REAEERTXFITT,

-c <command>
command N® Python 2 — FZEITLE T, command 3BUTIZE > TRYI 6N 1 T LEDOXT
T BHDEY 2 —Da—FEeREUTL, THOZHXFIIE®RERD X7,

DA T a yHPHEESNIIHE. sys.argy DRMIOERIZ "-c" IZRD, ALY FT4 L7 FUD
sys.path OEHICEMEINET (ZDT A4 L7 MIRDHZET 2a—LE by TLNLET2—LE L
T import k2 X512k DETF),

518 command ZH5E L T & A X b cpython.run_command ##H L £ 73,

-m <module-name>
sys.path 2 OEEINZEY 2 —LEZDEY 2 — L EHE L, TONEE __main__ TV a2—Lr LT
EITLET,

5180E module %70 T, HIRT (.py) 2D TIWIT ER A, EY 2 —LAITERZ Python Offt
MED 2 —L4 (absolute module name) THZNEFTFTH, HENZNEHFIL TW2 LI £¥
A BIZE N 7V RARNCED 2 E2T T 20 LOLEEA),

Ny =% (BHTZEEARYy F—UdE0) THMLWEEA, BHEDOEY 2—-1ORLDITy Fr—
GG Z NI GG, A X T Y R <pkg>.__main__ % main €Y a2 -l LTHEITLET, 20D
ZEENIZAZ ) T LTEINET AL IR zip 774V EA VR TY XD T 20 BEX
FCECIZLTOWE S,

AIR: ZO0FTYaVIFHARAAREY 22— C TEPNLBREY 2 — VB MHETE I A,
Python EY 2 —7 7 A L EFF>TWRWLLTT, LAL, AV R IFEADEY 2 —LiE, 728
ZILDY — A7 7 A VD37 THHHEEET T,

DA T a yHEESNIIHE. sys.argy DRAIOERIZES 2 -V T 7 A VDT NNRIZIZD F
T (EVa2—NT7 74 VERBLTVSHE, BRAIOERZ "n" IKRESNET), c AT a v [
i, ALY b7 4 L2 YD sys.path OFEEICBME N E 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.

ZLDEES A T VED 2 — LA Z Y e LTEITEINED-HDa— b 3, il
12, timeit EY 2 — IR D k 5 ICEITAHET

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

python -m timeit -h # for details
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5% module-name Z45F LT B# 4 > b cpython.run_module %M L £,

BE:
runpy.run_module() Python 22— FTCE#fE X 2 i HEE

PEP 338 - €Y 22— V%2 A7 VYT b LTHETTD
N—=Y a3y 31 TEH: __main__ $7TEI 2 —NE2FITTE v =8B REMEIhE L,

N—Tay 3.4 TEHE: L2y r - R—FXNF L

HEAT) (sys.stdin) 263~ Y FEHARAA TS, BEANDNEZ — I F AL GE, BB -1
AT a VIEESRE T,

COFTT a v PIEEINTGE. sys.argy ORI DEZREIZ "-" T, ALY FT 4L 27 UM
sys.path OEBIZEBMENE T,

SIEEEL T %&b cpython.run_stdin ZEHL T,

<script>
script N® Python 22— RZ2FEITLE T, script 1&, Python 7 7 A b, __main__.py 7 7 A V3D
57 4VL27 MY, __main__.py 77 ANBDH D zip 77 A NLDVTIRLED, 77 ANV AT L LD (H
W E FAIHERT) SR TRFIUERD FR/ A

DA T a yHPHEESINIIHBE. sys.argy ORAIOERZaA~ Y F 74 Y THRESNLRAZV T+
BT b ET,

A7 VT MM Python 7 7 A VEEBEEEELTWESE, 2077402874127 bUB
sys.path OJEIHIZEBMEN, ZDT7 74 UE __main__ TV a—n 2 LTEITINE T,

ATV TG T4 LI P YD zip 77 ANAVEBIEEL TWRBEE. A2V 7 M sys.path IZE
Xh, ZOHD __main__.py 77 ANAD __main__ EV a2 -k LTEFTINET,

-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.
518 filename ZHHE L T B A XY b cpython.run_file ZiEH L £,
B2E:
runpy.run_path() Python 22— N TEEH 2 5 F iz HEE
AVBR=T 2 ARF T a VREZONRP -GG, -1 PIEEIICIEE Eh, sys.argv[0] HZEDFF

("M kD, HEDT 4 L7 YD sys.path OEBITEMENE T, i FIAFRETHIUIX THiTE
JBIREAREDS BEIINCER» SN E T (rlcompleter-config 2B L TL 723 W),

1.1. AV k31> 5


https://www.python.org/dev/peps/pep-0338
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BE:
tut-invoking

N—=Pay 34 TEE: X7 BREORMENHEINENMLEINE T,

1.1.2 —fi&A 7> 3>

-7
-h
--help

ATV RIA AT a vy OFVEAEH NI LET,

-V
--version
Python O N—=Y a Y HBEZR AL THRTLET, HI0MHl:

Python 3.8.0b2+

2D ET DL, RDESWCEIHDZLDODELFOIFERERRL T

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

N—Tar 3.6 TEM: -V 7> ar,

1.1.3 EnftoF 73>

-b
bytes %713 bytearray % str LWL 75E, £7213, bytes & int LB L7550 E L 25
AZEET, TOF TS are 2BIEELREGE (-bb) 3. =7 —2REIEET,
N—Yar 35 TEHE: bytes ¥ int OLLBICHEL 7,

-B

HzZonk%E, Python 13V —REY 2 =1 DA YKR— FMREIZ .pyc 7 7 A VOERZHA T E A,
PYTHONDONTWRITEBYTECODE BRIRZEM BB L TL 72X W,

—--check-hash-based-pycs default|always|never
Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to
default, checked and unchecked hash-based bytecode cache files are validated according to their
default 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.

6 E1EOTVRSIOLEE
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-d
R=P—DF Ny ZHHEEMILET, (FMREATT, I3 A AF T a Y TRELET).
PYTHONDEBUG B L TL72& W,

-E
2T D PYTHON* BRIRZAR 2 MM U £ 5, BRI, PYTHONPATH X° PYTHONHOME 7% ¥ T,

-i
BAIDFIEICR 7V T I BB EINZFER ¢ A7 a VIR IhIGA, sys.stdin AKX —3
FUCHAINRWHELED T, A2V T bpavy REETLERIA VX TF7 7T 4 7E— FITA
D £3, PYTHONSTARTUP 7 7 A MZFiHABEE Ao
CDATY a iZra—rVERRP, A7) TN eRESEL L EICEDAR y 7+ L — A%
N3 DIMERTF, PYTHONINSPECT B L T EE W,

-I
Python Z[RHEE— FTHEITLE T, -E & s SERNHEINE T, WRHEE— FTlX sys.path &
AZVTPDT 4 L7 PURLI—F DI, by r—IDT 4 L7 M) 2EALEHA, 4 PYTHON* B
BZEBOEEINET, 2—IDEEDDH 23— FRIEAT L2020 72DICH L 2HIRAFRE 2 0
HLNEEA
N— a ¥ 3.4 TEM.

-0
Remove assert statements and any code conditional on the value of __debug__. Augment the
filename for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488).
See also PYTHONOPTIMIZE.
N—Yar 35 TLH: PEP 488 IZfit>T .pyc 77 A VHZEH L £7,

-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—ar 3.5 TEHE: PEP 488 12> T .pyc 7 7 A VHEEHL X3,

-q
AYRT 7T 4 7TE—FTH copyright £ NXN—TarDAvE—I%2FRRLERA,
N— a v 3.2 THEM.

-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
Do N—Y a2 ¥ ® Python Tlid, ZOA T ayi@E3 Ny yad 7YX a{bEEMILET, Th
I2& D, str, bytes B2 __hash__ O EAFHARIEEREET " YL b EhET, Ny ¥ 2 HIZE
Python 7w+t X TII[EE T3 2. Python Z# DXL EHFIT LGS MO FRIAREREICZD $£7,
Ny ¥ adZyRabiE. dict DERI R PBRED O(n?) 1243 & 5 WHEREGEXN L A HE

1.1, OARYES1> 7


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488

Python Setup and Usage, V'J—2X 3.10.15

2522281282 DoS WEADPHK L LTRSS TVE T, Ml http://www.ocert.org/
advisories/ocert-2011-003.html ZZE L TL X W,

PYTHONHASHSEED 2 X o Ty ¥ ad— ROFEEMEZWMEICT 2 e K E T,
N—Vay 37 TEH: ZOF T arPERINLLIZYFEL.

N—a v 3.2.3 TEM.

-s
A—HOHA CNYT—SDT 1 LI k) % sys.path ITEML EH A,
BE:
PEP 370 - 2—#Z ¥ @ site-packages 74 L7 MV

-S
site EY 22—/ D import ¥, TDEY 2 =T o TWz site T8 D sys.path NDIRIEZ R
ICLES, T site ZBARANIC import LThH, ZOHDEIFEITENEVA (FEITLLWEEI,
site.main() ZFOFHLTLZE W),

-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin
stream.
PYTHONUNBUFFERED $ZHL T 72\,
N— a3 v 3.7 TEHE: The text layer of the stdout and stderr streams now is unbuffered.

-v
BV 2P EIN NI v = 2L, ZOAHET (77 A VAREL ML VEY 2—
V) HrHR—REINDOrERRLET, ZHEGEX6NLHE (-vw) & EYV 2L Z2HRT I L X2
Frzyv I LT 7ANIT R Ay =Y%M LET, $ BTROES 2—-127 V-7 v FI2H
THHERBIRMEL £9
N—a Y 310 TZHE: The site module reports the site-specific paths and .pth files being
processed.
PYTHONVERBOSE $ B L T2 E W,

-W arg

L&, Python OBHEHIIT 7 4L P TIIEE R v — T % sys.stderr KHRRLF T,

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

-Wonce

#
#
#

-Wmodule # Warn once per calling module
# Warn once per Python process
#

-Wignore Never warn



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

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:lineno

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

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

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

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

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

alent to an omitted line number.

B/EBD -W AT aEBIEETA2IeNTEET, BEN 1M EOA T ave~vyFLZE B,
RECYYFLEA TS arD7 7 a yPEMCRDET, RER -W A7 a ViZERIAE T
(ROIDEENRE L2 T2, RERT TS a VITHT2EER v —IRRRINET),

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 Z 2R L T 72X W,

Unix MUANAOERD #1end Z{F 572012, V—RADOBRIIDITEAFy 7LET, ZHd. DOSEHEHOD
Ny ZDAEEHME LTVWETD,

A RFEEREDOX 7S a0l PRI TWEd, BEDOL 25 CPython 3L FOEEEREL
TWET:

e -X faulthandler & faulthandler ZHLL 7,

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.

e -X tracemalloc | tracemalloc EY 2 —/LZHWT Python DX EVEIDHTHO ML —R%
ML EF, 774V P TREHO 7L —LDAN L —RAD FL—ZANy ZITHHENET, &
K NFRAME 7V —L®D L =Ny 7T FL—R%BMIHT 5121% -X tracemalloc=NFRAME
AL T XV, #MlllX tracemalloc.start () 2L TLFX W,

1.1.

AR ESTY 9
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-X int_max_str_digits configures the integer string conversion length limitation. See also

PYTHONINTMAXSTRDIGITS

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

'"import asyncio'. See also PYTHONPROFILEIMPORTTIME.

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

too expensive to be enabled by default.

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

(even when it would otherwise activate automatically).

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

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

coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

EEDEZME L. sys.

N—T gy 3.2 TEH:

il

Ex

N—Tar 33T

il

B

N—ar 34T
N—Ta v 3.6 TEM

N— g > 3.7 TEM

_xoptions FEPSMD T e HHEKT T,

X AT a yBEMENE L,

: -X faulthandler 7> a Y,

: -X showrefcount B X' -X tracemalloc * 7 3,
: =X showalloccount * 7 a >,

: -X importtime, -X dev, -X utf8 + 7> a >,

N— 3 ¥ 3.8 TEM: The -X pycache_prefix option. The -X dev option now logs close()

exceptions in io.I0Base destructor.

N—=Y 3 r 3.9 TEHE: Using -X dev option, check encoding and errors arguments on string

encoding and decoding operations.

-X showalloccount

F 7 a UHHIREINE LT,

N— a3 ¥ 3.10 TBI: -X warn_default_encoding & 7> a3 >,

N— a3 ¥ 3.10.7 TEM: The -X int_max_str_digits option.

N—=a v 3.9 TIEHELE, N— a ¥ 3.10 THIFR: -X oldparser 7> a Y,

10

F1EIIVFSAIVERIER
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1.1.4 ESAREITHEVWAT> 3y

-J

Jython O7zdDITFHENTVET,

1.2 RIGEH

DUN OBIRARIZ Python OZFENCHEL £, BELZRIE -ER -1 ANDaxv Y N4 Y24 v FDHNS
W EhET, HELLLZICaAv Y FIA4 VAL v FOREER 2 A —N—5 14 F 3 20I13EHIT3,

PYTHONHOME

% Python 24 72 VOHEZEBELE T, 774V TR 7477 V13 prefiz/lib/
pythonversion ¥ ezec_prefiz/lib/pythonversion H»HLMBEINE T, T T T. prefiz &
ezec_prefiz 34 YA b —IURFDT 4 L2 bUT, WiFHET 7 40 FTld /usr/local TT,

PYTHONHOME 751 DDF 4 L7 P VIZEEINTWVWBIGAE, ZDHIX prefiz £ ezec_prefiz DM
FEEEHRET, 200042 DEZIEE L72WIBEX. PYTHONHONE % prefiz: ezec_prefiz O
FOWHELET,

PYTHONPATH

EV 2= NI 7ANDT 7 4V FOBREASRRAZEMLET, ZOREEBO7 +—~<v MIT 21D
PATH 2 [AUT. os.pathsep (Unix 252 v >, Windows 26t Ianry) TRYILN 1 DM LD
TAL2Z PURRTY, FEELRWT 4 L7 PVIRESZLICENEIRE T,

WEDT 4 L7 M VIZHIZ T, PYTHONPATH O b V¥ 27 Python €Y 2 —L (Y —AERTH
AVRANINLIERTD) 288 2ip 77 ANVESBRITZ2I D TEET, HIRETEY 2 — 1 zip
77 A NDHFMNES import TAEHZLIXTEFEHA,

T 7 &V b DRFBSRRIEA VA S —MEIFTE P, @HIE prefiz/lib/pythonversion THE D %
Fo (LD PYTHONHOME ZB R L TL7ZE W, ) ZAUX BIC PYTHONPATH \ZBME N E T,

FD AVE=TAZRF T3y THHEIATVE L5, BMOMBARZAT 427 bUp
PYTHONPATH D FRNBMINEF T, MB XRIE Python 70277 L0 5 sys.path £ & LT
BET 2D TEET,

PYTHONPLATLIBDIR

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

N—Ya ¥ 3.9 TEM.

PYTHONSTARTUP

CDERDGRAIABAIREIR T 7 A VAL DEGE, FaE— FTRADO 1y 7 BRRSNSHICED
7 740D Python 2= ¥ FBFETEINET, 77 A VATERSINTVEF TV 27 b4 Y FR-1
ENATY 27 b EXEL Y & a Y TEMiETIHENT 27201, 7 7 4 UWINERNZa~ > FEFE
CHARIZEHBTHEITEINET, 2OT7 74 VDT, o7 sys.psl X sys.ps2. BHLIZT v 7
sys.__interactivehook__ bZEHTEE T,

5% filename %#45E LT & A X b cpython.run_startup ZiXH L F3,

1.2. RIREH 11


https://www.jython.org/
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PYTHONOPTIMIZE
DERNCLB TRV FHNEZRETIOE -0 A 7> a v 2iEET 2D &, BerRELE
/&—0%@ﬂ@hibk®tﬁbmﬁbiﬁo

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

the default implementation of sys.breakpointhook() to do nothing but return immediately.
N—a ¥ 3.7 TEM.

PYTHONDEBUG
ZOEBICE TR VTN EZRETIDE -d A7 a v wIEET DL HMTY, BREIEE LS
&, —d ZEBEHEE LD REICIZRD 3,

PYTHONINSPECT
DB TR WL EHRETI2DE -« A7 a VEIEET 2D EMTT,

Z DZERIE Python 2 — K55 os.environ 2o TEHE LT, B 7 0K TIROA Y ART b
E—FREHITE2Z N TEET,

FIEIEL T BEE A X b cpython.run_stdin ZAH L E T,
N—Y a ¥ 3.10.15 TZHE: (also 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
DRI TRV FHNERETEDIE v 7> a VRIEET 2D L EMTT,

PYTHONVERBOSE
DERIZZE TN FHNERETI2DE v AT a v EIBET 2D EMTT, BEEFREL %
@vw%@ﬁ@hﬁbk@tﬁbﬁ@biﬁo

PYTHONCASEQOK
Z DREZERDRE SN TV S 5E. Python & import X TR T/ NXFZXAIL £HA. Thid
Windows & macOS TOAENEL £73,

PYTHONDONTWRITEBYTECODE
DERNTRETIROXFHN e RE L7 HE. Python 13V —REY 2 —-1DA VR—1RIZ .pyc 7 7
ANEERL LS LB LERLSBD KT, -B AT Y a YZ2EET 5D LEMTT,

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

pycache_prefix=PATH option.
N—a v 3.8 Tl

PYTHONHASHSEED

12 F1EIIVFSAIVERIER
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ZEPBRESI N TORWVWESS random ICHE I N=HE. BLBUEDS str. bytes A7 =2 b
Ny Tady— RiIZfEbhEd,

PYTHONHASHSEED D3BBUEICEEE SN2 HE. TOMEIEANY ¥ 2T V& 2EH S BLD hash() ERD
[EE > — FicffibiLE T,

ZOHMIEREDOD 2Ny Y2 ZAJEEICT 52 TY, fIZIEA Y 2—TVXEHOHCT X MR
Python 70t 2AD 7 7 AR TNy ¥ a2l HET2DICHVET,

BEUZ [0,4294967295] D HERTRINERD $¥ A, 0 ZHET 2 Ly > a7 X A LIZENL
SNET,

N— g v 3.2.3 TIE.

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

conversion length limitation.
N— a ¥ 3.10.7 THEH.

PYTHONIOENCODING
DERDIA ¥ 2 — 7 ZREITANIRE TN T WA, encodingname: errorhandler &\ 5 AT
@E?\ﬁ/*ﬂj‘—/@mﬁ/ﬁﬁl FJ—thhoxrya—- P2 LEXLE T, encodingname ¥ :errorhandler
DEFIED 5 BIEET. str.encode() LFUEKREZRH ET,

BHET 5 — )1 D5, terrorhandler OFIIIMMA SN E F; N> F 713HIT 'backslashreplace'
‘t\\\j—o

N— a3 3.4 TEH: encodingname DI PEREICHED Lz,

N— a Yy 3.6 TEHE: 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
ZOBRBEEBDPFEINTWVWBIEA, Python & 1—Y site-packages T« L2 kU % sys.path
WML £H A

BE:
PEP 370 - 2—%Z ¥ D site-packages 74 L7 +V

PYTHONUSERBASE
user base directory & E L ¥ 3, ZHid python setup.py install --user IFIZ user
site-packages directory ¥ Distutils installation paths D X2 % EFIHT 2 DIfEbNE T,

BE:
PEP 370 - 2—%Z ¥ ® site-packages 74 L7 btV

PYTHONEXECUTABLE
ZORBEBDHESI NI GE. sys.argv[0] 12, C TV Z A L0 HHIE LIZEORD D ICZ DERE
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ZRDEDPFRESNE T, macOS TOAIEL £7,

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

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

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

(even those that are otherwise ignored by default):

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

# Warn once per call location

# Convert to exceptions

# Warn every time

# Warn once per calling module
# Warn once per Python process
#

Never warn

# L < 1% warning-filter ¥ describing-warning-filters 22 L T 72X\,

PYTHONFAULTHANDLER
Z DBRBEERDZE TR W FEINCHRE S N5 E. HREIRFIC faulthandler.enable() DMEFH X
%9, Python ® FL— RNy 7 %KX 7335792 SIGSEGV, SIGFPE, SIGABRT. SIGBUS ¥ kU
SIGILL ¥ 7 F DAY FZ7%EAL%F, X faulthandler & 7> a ¥ L ZEMiTT,

N— g v 3.3 TEM.

PYTHONTRACEMALLOC
C DERBEABDPZE TR OITFINIRE S NHE . tracemalloc £ 2 — /L% F|H L T Python ® X
EVEDYETOML—RZHBLET, ZBOMEEF ML —RAFDO ML —2ANy JTREEEND 7L —
LDBKETT, HilZ1X PYTHONTRACEMALLOC=1 DHBE. BFDO 7 L — L DA RRFEL £, FFMlZ
tracemalloc.start() ZSML T X W,

N— 3 v 3.4 TEM.

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

takes. This is exactly equivalent to setting -X importtime on the command line.

N—a v 3.7 TEM.

PYTHONASYNCIODEBUG
Z OBRBEMPZE TR OLFINCEE T N5, asyncio BV 2 —LD TNy 7E— F BEHLX
nxd,

N—a v 3.4 Tl

PYTHONMALLOC
Set the Python memory allocators and/or install debug hooks.

Set the family of memory allocators used by Python:

e default: use the default memory allocators.

14 F1EIIVFSAIVERIER
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e malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

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

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

PYTHONMALLOCSTATS
ETHROWXTFINIRESNS &, Python 3#Hi7= A7 27 b7V —FPERINERE, vy v b
X7 VIR pymalloc X €V 707 —& OMGFHEREFERLET,

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().
FIFRTRE2 B354 Windows o

N—=Pa ¥ 3.6 TEM: LDFHLIEPEP 529 2L TSV,

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.
FIFATRE /L BREE: Windows .
N— a ¥ 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy

1.2. RIREH 15
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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, PYTHONUTFS8 will still activate by default in legacy ASCII-based locales. Both features must

be disabled in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
Availability: *nix.

N—=ar 3.7 TEM EDFHLIFPEP 538 2ZR%E LTEE 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.

N—a ¥ 3.7 TENM.

PYTHONUTF8

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

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

16

F1EIIVFSAIVERIER


https://www.python.org/dev/peps/pep-0538

Python Setup and Usage, J'J—2X 3.10.15

N—a v 3.7 Tl

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 B L TL X W,

N— a ¥ 3.10 TEN.

1.21 TNy T E—FEH

PYTHONTHREADDEBUG
RESNTHE. Python 3A Ly RNy ZTEREFENNICERRLET,
Need a debug build of Python.

N—P 3V 310 TIHESE, ~—2 = > 3.12 THIRTE.

PYTHONDUMPREFS
BESINZIHA, Python 34 VX FV XD % v b XYV RITFK-TWE ATV =7 b e BRI T Y
FERTLETD,

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

1.2. RIREH 17
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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
BHRHD ET, BHRD Python 2Y — A HMWHICa Y A LT 2 ENTEET,

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 L —¥% —[Al}
https://en.opensuse.org/Portal:Packaging OpenSuse L —% —[a]l}

https://docs-old.fedoraproject.org/en-US /Fedora_Draft_Documentation/0.1/html/RPM__Guide/ch-creating-rpms.html
Fedora 2—# —[a)iF

http://www.slackbook.org/html|/package-management-making-packages.html Slackware L — ¥ —[A]i}

2.1.2 FreeBSD & OpenBSD

e FreeBSD L —4—2% Python 2w 7 =Y ZBMMT 2ITERXD LS L TL 72X W

pkg install python3

o OpenBSD Z—#—2% Python »Sv 7 =Y ZEMT BITIEFRD X SITLTLZE W

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/<insert your architecture here>/

—python-<version>.tgz

B Z 11X, 1386 L —% —2% Python 2.5.1 ZEE T 21RO XS ITL £5:
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http://www.slackbook.org/html/package-management-making-packages.html
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pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW & Python Z AF3 2 Z e BN TEE T, Python DL BRAN—T a2 YFHAATRETA Y A b —
NTBEIEHTEET, eg pkgutil -i python27.

2.2 Python DEJL K

CPython Z HZTa Y AL LEWHAER, £3 V-2 RAFLET, BV IV —ZAROY —2%EX T~
O—F, H2VEY—RVKRI PUDLLHILL 78— ZERLTLZI WV, (y FOMERICER L 72\
A7 a—UpPRECRBTL x5, )

L RFIHIGEFEDa~ Y FTITVWET

./configure
make

make install

Configure DA T2 3> RFED Unix 77 v F 7+ — LIBT3 FEEAIE Python Y —RAY Y —DiL— |
12% % README.rst IZffli2> { BRI N TWVWE T,

E®E: make install ¥ python3 NA FVUZ EHEXFLIFV I IZWELTCLEI 2D LAEEA,
Z D7, make install DfNH DT exec_prefiz/bin/pythonversion DA A ¥ A+ —/LF % make
altinstall 2RI TVWET,

2.3 Python ICBARTBNAET 71

These are subject to difference depending on local installation conventions; prefiz and ezec_prefiz

are installation-dependent and should be interpreted as for GNU software; they may be the same.

B ZIE, I ZFEAYD Linux AT AT, WADFT 7 +L 8D /usr T,

Z7AIN/Ta4LI MY Bk

ezec_prefiz/bin/python3 4 &7 ZOHEBTX N5
prefiz/lib/pythonversion, BEEY 2 -V E2RMNTL27T41L 27 V0D, #HRRIHS
ezec_prefiz/lib/pythonversion Bt

prefiz/include/pythonversion, Python #25&%> Python OHLABITHE L 725 include 7 7
erec_prefiz/include/pythonversion | A LEHAT 274 L7 M) ORI 25,

20 % 2 & Unix 73y b7 +—LT Python Z{5
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2.4 =Dft

Python A2V 7+ % Unix THEICMHE S 012, FIZIERD IS LTRIZ VTS M Z2FEITRIRET 7 A L
(PN

$ chmod +x script

)7 shebang T2 227V 7 FOLIHICEE T, 2V TVLOHERWHERZ

#!/usr/bin/env python3

T. PATH 255 Python £ ¥ X =7V X =% L F3, L L, W2H»D Unix I& env 27> REF
BWDT, 4 &R—=T1Y X—=D,RA% /usr/bin/python3 D X S5 "—RFa— FLRFNUIRSL RV L
NEHA

Yz nawy F% Python 2271 7+ 2 5# 5121, subprocess EY 2 — AL ESBIRL 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.

$ curl -0 https://www.openssl.org/source/openss1-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
—--prefix=/usr/local/custom-openssl \
--libdir=1ib \
—--openssldir=/etc/ssl
make -jl1 depend
make -j8
make install_sw

popd

@h B L &hH

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

--with-openssl-rpath options)

$ pushd python-3.x.x
$ ./configure -C \

--with-openssl=/usr/local/custom-openssl \

(KDR=I1Z%iE<)
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(FiDR— 25 D %)

--with-openssl-rpath=auto \
--prefix=/usr/local/python-3.x.x
$ make -j8
$ make altinstall

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

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

22 % 2 & Unix 73y b7 +—LT Python Z{5



THREE

PYTHON %Z#kd %

3.1 Configure # 7> 3>

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

./configure --help

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

3.1.1 BT 3>
--enable-loadable-sqlite-extensions
_sqlite #EIREY 2 —L T, B— FATRERILRZ Y R—F L%, (F7 41 b: no)

sqlite3 £ 22—/ D sqlite3.Connection.enable_load_extension() XYV v FESRL T *
W,

N—a ¥ 3.6 TENM.

--disable-ipv6
IPv6 ¥ A — b R LT (- PSR TVBHBAIRT 7 4L b THR). socket £V 2 — L%
ZILTLREW,

--enable-big-digits=[15|30]
Python int OHfOKRESZ by PREMUTERLFI: 15y FEAIZ 30y FTT,

By default, the number of bits is selected depending on sizeof (voidx*): 30 bits if void* size is

64-bit or larger, 15 bits otherwise.

PYLONG_BITS_IN_DIGIT % 15 /=13 30 KEEL F T,

sys.int_info.bits_per_digit ZZML T ZX W,
--with-cxx-main

—-with-cxx-main=COMPILER
Python @ main() Btz 2> 4 L., C++ 284 5T Python DET7 7 A2V 7 LET:

23
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CH++ a4 F: $CXX . ¥£713 COMPILER DHEE SN TV AHEEF. £Da > 4 5T Python
KIT7 740V I LET,

—-with-suffix=SUFFIX
Python DEITT7 7 A VOERER% SUFFIX ZRELET,

The default suffix is .exe on Windows and macOS (python.exe executable), and an empty string

on other platforms (python executable).

--with-tzpath=<list of absolute paths separated by pathsep>
T 74NV PDERA LY — VKSR % zoneinfo.TZPATH ICFE L ¥£F, zoneinfo EY 22— D
Compile-time configuration ZZfBL T L 72 & W,

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

zoneinfo
os.pathsep /SRAENRL —XEZIRL T X0,
N—a v 3.9 TEM.

—--without-decimal-contextvar
AN—FrB—=ANAYTFAL (FT74LF) TREEL ALy FRr—ALaryFF A F2HALT
_decimal EIREY 2 —LEEIL RLE T, decimal Y 2 —NLESBL TV,

decimal .HAVE_CONTEXTVAR B X Of contextvars Y a2 — BB L TLZX W,
N— g > 3.9 TEM.

—-with-dbmliborder=dbl:db2:...
dbm X 2—ND DB AN 7TV REF v VT BIEFEA—N—F4 FLET,

ARNRfEIZ. Ny 7Ty RBEany () TRY) - XFFITT:
« ndbm;
e gdbm;
« bdb,

—--without-c-locale-coercion

UTF-8 R—=2Du»7 —LAD C 07— LO@EHIEEMCLET (F7 4L M TEM).
PY _COERCE_C_LOCALE =7 BIIEE LR WVWTL W,
PYTHONCOERCECLOCALE B XU PEP 538 &ML TL X\,

--with-platlibdir=DIRNAME
Python 54 75V 7 4L 27 V% (77 44 M3 1ib )

Fedora ¥ SuSE & 64 'y b7 Z v b7 4+ — AT 1ib64d 2fFHL 3,
sys.platlibdir ZZML TS0,

N—a v 3.9 Tl

24 % 3 = Python Z1#EM T3


https://www.python.org/dev/peps/pep-0538

Python Setup and Usage, J'J—2X 3.10.15

--with-wheel-pkg-dir=PATH
ensurepip Y 2 —LHMEHT 2 wheel Ry 5 —IDF4 L7 PUTT (F740MIKEL),

Linux 74 XA MV a—=2aryDRyr—Y V7R —DHcid, EEGRZ Y PV 5 2 2t
BLTWEHDO0RH D EF, HlZIE, Fedora i& wheel v 7 — % /usr/share/python-wheels/
T4 L2 FVIZA YA F—JLL, ensurepip._bundled Xy 7 —JIAf YA =L LEH A,

N— g r 3.10 TEN.

312 1R =LA T3>
--prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.
This value can be retrived at runtime using sys.prefix.
As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.

--exec-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to --prefiz.

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

--disable-test-modules
test Xy 7 —I % _testcapi IRET 2— N (F7 ANV FPTELR, A YA P—LENET)DLS
BTAMEIS2a—NLEELE, A VA=A LEVEIIZLET,

N— a3 v 3.10 TEH.

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

Python @1 ¥ A s = VRHZEITZ N5 ensurepip I v ¥ FEHERL 3

o upgrade (7 7 #/L }): python -m ensurepip --altinstall --upgrade 2~¥ > FZEITL
9,

o install: python -m ensurepip --altinstall 2~ FEFFTLEI,
e no: ensurepip FFEIT LAWY,

N—3 g v 3.6 TEM.

3.1.3 N7 4= RICETBATF>ay

Python OHEfKIX. ——enable-optimizations --with-1to (PGO + LTO) Z{HH3T 2. mmD 7 4 —
RUAPELNET,

-—enable-optimizations
PROFILE_TASK %{#H LT Profile Guided Optimization (PGO) ZHII L E T (77 # /L b TIIHE
BT,

3.1. Configure 7 7> 3> 25
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C a>y,%4 7@ Clang Tl&, PGO D7z 1lvm-profdata 7B 7 LAHBMHETT, macOS T,
GCC b ZhzHEE LET: GCC iE macOS @ Clang DA V7 AT EEH A,

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

-fno-semantic-interposition to the compiler and linker flags.
N—a v 3.6 TEM.
N—Ya ¥ 3.10 TEHE: GCC T -fno-semantic-interposition Z 3 3,

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

ation task.
774V -m test --pgo --timeout=$(TESTTIMEOUT)
N— a ¥ 3.8 TE.

--with-1lto
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 11d).

N—Y a ¥ 3.6 TENM.

--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).

26 % 3 = Python Z1#EM T3
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3.1.4 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.
e Add -X showrefcount command line option.
e Add PYTHONTHREADDEBUG environment variable.

o Add support for the __1trace__ 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 surroundeded by #ifdef Py_DEBUG and #endif. FEnable 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.
— The garbage collector (gc.collect () function) runs some basic checks on objects consistency.

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

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

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

duces the only ABI incompatibility.

3.1. Configure 7 7> 3> 27
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3.1.5 Debug options
--with-pydebug
Build Python in debug mode: define the Py_DEBUG macro (disabled by default).

--with-trace-refs

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

e Define the Py_TRACE_REFS macro.

o Add sys.getobjects() function.

e Add PYTHONDUMPREFS environment variable.

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

N— g r 3.8 TEM.

--with-assertions

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

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

N— a ¥ 3.6 TE.

--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
N—a v 3.6 Tl

--with-address-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
N—a ¥ 3.6 TENM.

--with-memory-sanitizer

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

--with-undefined-behavior-sanitizer

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

N—a v 3.6 Tl

28 % 3 = Python Z1#EM T3
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316 V>hDAT 3>
--enable-shared
Enable building a shared Python library: libpython (default is no).

--without-static-libpython
Do not build 1ibpythonMAJOR.MINOR.a and do not install python. o (built and enabled by default).

N— a3 ¥ 3.10 TEH.

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

is system-dependent).

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

(default is no).
N—a v 3.3 TEM.

--with-readline=editline

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

--without-readline

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

—--with-tcltk-includes='-I...'
Override search for Tcl and Tk include files.

--with-tcltk-1libs='-L..."'

Override search for Tcl and Tk libraries.

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

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

N—Ya ¥ 3.7 TEM.

--with-openssl-rpath=[nolauto|DIR]
Set runtime library directory (rpath) for OpenSSL libraries:

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

N— a ¥ 3.10 TEN.

3.1.8 Security Options
--with-hash-algorithm=[fnv|siphash24]
Select hash algorithm for use in Python/pyhash.c:
o siphash24 (default).
o fnv;
N—Y a v 3.4 TE.

--with-builtin-hashlib-hashes=md5,shal,sha256,shab512,sha3,blake2

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

N— ar 3.9 TEM.

--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;
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e STRING: use a custom string
See the ss1 module.
N—a» 3.7 TE.

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

version.

3.1.9 macOS AT 3>

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

—--enable-universalsdk=SDKDIR
= N—PNANAL FYENLREERLET, SDKDIR IZE L FDEITIZTED macOS SDK M X
NENEDPEEELET (F7 4L FTHEELEEA)

—-enable-framework

—--enable-framework=INSTALLDIR
HERD Unix 4 > A b =)L TlE % L, Python.framework Z{EK L ¥ 35, 7> a3 > ® INSTALLDIR
FA VAP LVEDRRAZIEELET (F7 4V P TIRIEELEEA) -

—-with-universal-archs=ARCH
YER S 2 2= N—F NN, FVORBEEIEELE T, 2DF T avid. ——enable-universalsdk B3
BEINHGEDAEMNTT,

7T av:
e universal?2;
e 32-bit;
e 64-bit;
e 3-way;
e intel;
e intel-32;
e intel-64;

e all,

--with-framework-name=FRAMEWORK
macOS @ Python 7L — L4V —27 Q4RI RIEE L £3. ——enable-framework BIEE I NIZHED
AEMTT (F7 4/ F Tl Python) ,
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3.2 Python EILF AT L

321 ELRSRTLOEELRT 71

configure.ac => configure;

Makefile.pre.in => Makefile (configure IZ X DEBENE T);

pyconfig.h (configure IZ & DERENET);

Modules/Setup: Module/makesetup > = /LA 2V 7 FZ{HH L T Makefile 25V K323 C #h5k,

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

3.22 FEREIFRTVT

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

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

3.2.3 Main Makefile targets

make: Build Python with the standard library.

make platform:: build the python program, but don’t build the standard library extension mod-

ules.

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

(make all or just make).

make 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).
make install: Build and install Python.

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

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

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

32
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3.2.4 C extensions

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

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

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> sys.__file__

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

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

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

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.
—s0'>

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

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

dynamic libraries.
The setup.py script only builds C extensions as shared libraries using the distutils module.

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

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

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

PyInit_xxx() function is not exported, causing an ImportError on import.
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3.3 Compiler and linker flags

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

3.3.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the ./configure script.
N— a ¥ 3.6 THE.

CPPFLAGS
(Objective) C/C++ preprocessor flags, e.g. -I<include dir> if you have headers in a nonstan-

dard directory <include dir>.

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

extension modules using the directories specified in the environment variables.

BASECPPFLAGS
N— g v 3.4 TEM.

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

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

N—a v 3.2 Tl

3.3.2 Compiler flags

ccC
Carvrf47pavxr i,
Example: gcc -pthread.
MAINCC
C compiler command used to build the main() function of programs like python.
Variable set by the —-with-czz-main option of the configure script.
Default: $(CC).
CXX

C++ compiler command.
Used if the —~with-czz-main option is used.

Example: g++ -pthread.
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CFLAGS
Cav{i5Sn757,

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

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.

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

stalled by users conform to such heightened standards.
N—a ¥ 3.5 TBE.

EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS
Value of CFLAGS variable passed to the ./configure script.

N—a v 3.2 TEM.

CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the ./configure script.

N—Ya ¥ 3.5 TEM.

BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

Strict or non-strict aliasing flags used to compile Python/dtoa.c.
N— a ¥ 3.7 TEM.

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

PY_CFLAGS_NODIST
Default: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal.

N—Ya ¥ 3.5 TEM.

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED)
N—Y 3 v 3.7 THE.

PY_CORE_CFLAGS
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

N—a v 3.2 Tl

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

module.
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.
N— a v 3.8 TEM.

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC

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

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

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

these values without stomping the pre-set values.
N—a ¥ 3.2 TE.

LDFLAGS_NODIST
LDFLAGS_NODIST is used in the same manner as CFLAGS NODIST. Use it when a linker flag should
not be part of the distutils LDFLAGS once Python is installed (bpo-35257).
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In particular, LDFLAGS should not contain:

o the compiler flag -L (for setting the search path for libraries). The -L flags are processed from

left to right, and any flags in LDFLAGS would take precedence over user- and package-supplied

-L flags.

CONFIGURE_LDFLAGS_NODIST

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

N—Y a ¥ 3.8 TENM.

LDFLAGS

Linker flags, e.g. -L<1ib dir> if you have libraries in a nonstandard directory <lib dir>.

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

extension modules using the directories specified in the environment variables.

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

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).

N—3 g v 3.8 TEM.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

N— g v 3.8 TEM.

3.3. Compiler and linker flags
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4.1 TERA VXA +—=35
4.1.1 4> 2 b—ILFIE

Ay ru—RFTE2% Python 3.10 DA YA M= 4 0BV EFT, AVEXFVED 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—Y a Y 3.6 TEH: Python TRWRZDYR— FHAJREICHR D F L7z,

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,

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

may be passed to immediately begin removing Python - no confirmation prompt will be displayed.
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EDPDTRTDA 7 3 id name=value D TEL 3, value XK 0 THEEZHERNL. 1 THRREZHR
ft. TH2 P RRADIBETT, FHAMMRERA 7> a Y O%EL2EY A MILLTOED T,
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%Hl A vk o
Instal- AT LETA RIRA VA=V EFELT | 0
1Al T2,
1Users
Target- | A YA b—=AETF1 L7 Y, InstallAllUsers (2 W TGEREINLE T,
Dir
Default- | $RXRTOLZ—=HFMIFA YA =L D7 | fProgramFiles)\Python X.Y S R = ¢
AllUser- | ®¥DF 7 4NV A4 YA b —N5ET 1 L | YProgramFiles(x86)%\Python X.Y
sTarget- | 7 b VU,
Dir
Default- | B3 — AHA YA b =1 DdHDF | YLocalAppDatal,\Programs\Python\PythonXY
Just- TANPA VA=A FET 4 L7 MY, | ¥ 72 & %LocalAppData)\Programs\Python\
ForMeTar- PythonXY-32 %721 %LocalAppData%\Programs\
getDir Python\PythonXY-64
Default- | #AZX L4 YA —=AT 4L 27 MY | (29)
Cus- ELTTF 74T GUL IZRRSH
tomTar- | 21,
getDir
Associ- | FVF ¥ bA AP =T BHEIC, |1
ateFiles | 7 7 A L OBE#EMNIT 21T S,
Com- FTRTD .py 77 4% a0
pileAll ANLT .pyc 21E5,
Prepend- . 0
Path PATH QA YA =T 4 L7V
¢ Scripts 74 L7 MU ERBML,
PATHEXT |2 .PY ZiB/NF %,
Short- AVARN=NTEALAVETVE FFa |1
cuts XY, IDLE AND>¥a—bthv b
%,
In- Python v~ =a271%24 YA F—=L7 | 1
clude do¢ %,
In- TN ITNALF VA VA —LT D, | 0
clude_ de-
bug
In- HARERANYy X— 74750V %4> |1
clude dey A b—13 %, ThE2EET2 L,
HARATRERR A > R b — V1272 5 Al REME
BHHET,
In- python.exe *BHE T 27 74 L% 4 | 1
clude_ex¢ YA b+—F5%, ZhzEWT2 L, f
HIARATREZR A > A b — 175 % A REME
BHYHET,
In- Windows @ Python Z>F¥ A4 |1
Ul Bgd= 5. .
Install- | $RTODL—HF -7 Fr—%f> |1
Launcher{ A b—/19 %, Include_launcher 73
AllUsers | 1 ITRESINTVWBRLENDH D F7,
T U =S 2 9SS 1) VHEETZSSS o L2 2 1
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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-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TRA AL =2 LOD Python D=V FARIAL—DA VR +—L%2—PIZEHITHOE 212, DIFa
TV RO a— by FEENUERWVWTT, ZHEA YA M= DORIIDOR—IZHALL TR RL, i
AARIARXTERVESICLET:

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
b, ZAEBETHIIBIEICERINES, LAY I TFRAMTCERILATEIXTFINDO X %
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—-RFREBAVZ M=)

Python WL OhDERRIIRANICX Y B — R LA YA P=FRZEEENLTORVED, 06 DOEEE
AVAR=IVLEIEEIRT 204 VX =3y MERDPDBEIZR D ET, 4 VX —3 v MERPDLEIZR 57
VWEIIZ, BTOAVKR—2 Y P 2T CRTEZRI XYy u— LT, %BL2% BEEK (layout) ZIERK L.
CARKBEMBEIRI N0 D ST, ZhblEA YR —F v MEREDEDRRNEI ST LET, ZOHED
Ay ra— YA ZBBEDEICRKRELS BRI LNEEAD, L ZADHEBA VA =L 1L LS T2
B, a—HiFyyvadhlza—2FoZ 3 THEHATT,

avw Yy R7ary I oM TOavy FEFEFTLT, BRERI 7 ANVETELZRILTE Y 0 —RFRLET,
python-3.9.0.exe FFIIEREDA VA P —F OAFICEZHEZ, AEHDT7 7415 LOEHEIEZ 572
Wk, BT 4 L7 P YAIRELEMEEZES DR SN VE I LTI,

python-3.9.0.exe /layout [optional target directory]

HEWRRERT DI /quiet A T2 a VY ERIEETIZILDTEET,
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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
REDBNMPHIBRDA T E 9, Python DY MYV ZEIRLT (704 VAPV EZEH ) ZERZE T, 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, FEDHRETERA VAP —ILENIZRETRTDT 7 A LEMIFL. HIFRXATWEDHE
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 TNy ITr—>

N—a ¥ 3.7.2 TEM.

Microsoft A b 7,89 7 — &, HIZIXEEDPEICHEERICHES Ce 2 BRI L 2fHICA VA =L TE 3
Python £ ¥ X 71 2T3,

DNy =% 4 YA =T 212 BHD Windows 10 D7 v 77— MZiRoTW3 Z & &R L.
Microsoft A b 77 7V T "Python 3.10” MR L £35, EAT 7V 2 Python Software Foundation %3
RNELZZDDTHEZ e 2R LT, A VA= LET,

&: Python 3HIC Microsoft 2 b 7 CHERICHHTEE T, dLBEEID X ERI RS,
LWy =I5 BATHEE A,

=g

A VA=A LRI, RAZ— b X=a2—5 Python 2R3 TEHNTZTL x5, 2WE, python &
KA TLTaxy F7ar 7 % PowerShell Dt v > a ¥ ofZ5TL LS, EHIT, pip ® idle & X
A 7LTpip BV IDLE 2FHTZFF, IDLE 3AX— b X =a—25b RN ET,

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 3.10).
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.
{RABERIEIX python —m venv TERL L. BIMLL TH@EICZ £3,

BEIZHIDN— 2 > @ Python %4 > & b —)L LT PATH ZHUCENM L TH %5 1E. Microsoft 2 b7
DHDTIERW python.exe € LTHRAET, LAY A=) L% Python 127 27+t ZXF 31T,
python3.exe » %\ X python3.x.exe ¥ L TffX £¥,
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py.exe 7V F ¥ —13Z D Python D4 Y XA b =N Z BT ETH, ERDA VA —=F—I12LB L VA=
NEEELET,

Python ZRET 21203, &) X 770 L#aE) 25, A &X—1) 1&H 5 Python 2527V v
JLTCT7 YA VA —=NLET, 7YA4A YA =Tk, IO Python IKEHEA VA =L LELTDNY
F=UbPREINETH, KERREELREINET A

4.2.1 BIXDOE=E

Redirection of local data, registry, and temporary paths

Microsoft 2 b7 7 7)) OHIfRIZ & D, Python 227 VU 7 Mk TEMP R LY R U D & 5 BIEHDOHHAD
FEEREBZAAMHRIZENTL XS, ZORbY, HMAHOL 2ANEZAALE T, X7V T M THAEDSHHR
TEELRIFNIZ S WIEER, BeEDA VAP —5TA YA —LTIHERD D 7,

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 —

N—a » 3.5.2 TEM.

nuget.org 2%y 77— EY A XZHi’/ L7z Python BHE T, ¥ A7 ARKTH R 2 Python 23EWRERLH] A >
TL =2 a P RIYRATLATHS 2 ZERLTOVES, nuget i "NET 72Dy Fr—I < p—
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 .

FREDN—=Y a V2B IRT 51213, -Version 3.x.y ZEBML TS W, T4 L7 MV . 2o ZEHE
ENBZeHhH, X r—JEFVITT4 LI PIRA VA= NVENET, 774NV MTEHTT4L 2 b
VIR y =Y L RICARNICH D, -ExcludeVersion 4 7' 3 Y& HIF R VY ZOAHNEA Y A b—LXh
JonN—=VarEEAET, 7T 4 L7 FYOHFIZIEA YA M= &Iz 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 =YW T v ST —=FTEFT, IDFHLLA=T a VIFHIEKITA VA =L
N, INVRITHBRBINET, 255200 I1C, FEITEZ Ay r—I%HIBRL, HES YA+ —1F5Z
EHTEZFT, ZLDClI VAT A, EARHTYZ 74 VR REFELTE2RWGEE, ZOERE BEINNCAT
WEd,

tools 74 L2 MY R UHFANC build\native 74 L7 VP UDBHDET, TDOTF4 LT VI A VA b —
NENTz Python 228§ 2 C++ vz Tz 2 MSBuild 8,87 1+ 7 7 4 )l python.props %
BAHET, TIRHREEAND L HEICAYy X2V, EALRRICIA 7V %L Y R=-FLET,

nuget.org {2H % 8y 7 — IEHRDOR— T, 64-bit N—T 3 >2% www.nuget.org/packages/python . 32-bit

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

N—a v 3.5 Tl

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,

EREh 2 . HOAAHOIAMR, BREER, SATALALVIZAPYVORE. A VAP —LEINTWE Ny F—
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
DFRTBA>TVWET, (IDLE D K52 IXRTOKEYWZ &) Tel/tk. pip. Python F¥ a2 X > MIE
EFNTVEEA,

AR EDHIAAAEAMICIE Microsoft C Runtime I3 FFEFNFEVA, TAZRBETI20E7 TV r—>ard
AVAL=FDEBETS, 207 X4 LFBIMENC I —F DI RT LA Y A P —ViEAPS LOLER
A L., Windows Update \2X D HEITEHIN TV IS LI ERA, ZOILWETATLT 4L 7 MY
ucrtbase.dll 23% 2 2 EREIEDD £3,

P— =T 4D T =37 TV r—>alDAf VA =12 &> T, HDALREAR & R CHATCA >
AP —NENBZRETT, BHED Python £ YA L —a YO XS IREEERIC pip 25 21k, 2
DEATEIR— b EIhFRA, TTH, bro LAFEEELZZE HEEHOLDIC pip A THH
THILWETEZ20d LNETA, —BINICIE, 2P ICEHZIREST 2RNCHBEIFH LLANA=Ya D
AR RAECE2 L5, = RR—=T 4 =D 5 =37 TV r—>a vOo—#e LTIRLNERETT

("vendoring”)o

ZOBHD 2 oOBEDHTEZ 21— r— %, UTFTHALEI,

4.4.1 Python 77U —> 3>

Python Talib &Nz, BT LD IV R ZDHELZERIELILEDRWT SV r—2a T3, HdAAL
REAZZDTr — AT, A YA =%y 75— Python D757 A R=— I RX=Ta v EEDHZDIMHZ 2
TL&D. ZOHEEDPLED XS KHEBBNTHIZNEPKFEL T (H2WIIHIIC, YOLS IR 72y ¥ a
FMTAZBRED), 2 DORREHH D £,

FUF Y ERDIFBRET 7 7 ANERMES 2 Ebrob Lica—T4 Y7 RRBLE LETH, 2—Hicto
TIRRDBEBENRLI—FERBRELRDET, VRAEZYA XENT7 U F »TlE. [MH LTI Python TE
TENs 7077 L0HAREHENEID D FEA; 74 AV EHRETA XL, 2t N—2 a VIHRZIEE
L. 77 ANVOBEMNITBZCHIGL {IREES K5 ICTEXT, ZLALDT—ATRARRLT VF ¥
. N—Fa—FEhiaxsy FIA4 YXCFHITHBIC Py_Main 2 OH T OTHELIEZST T,

X DR 7 71—, python.exe £7:13 pythonw.exe ZMER ATV K74 V5L & ICEETEY
HINvF I 740 a— by b ERBTZZ2 T, ZOHE, 207 7V 75— a VIZEBROLRIT
137 < Python TH 2 X 512AZZDT, IEF2ZEHELTW2 Python Rt X7 7 £ VOBEMT & X
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AT 2D BREHS LOLEE A

BEOT7 TR —F TNy =%, SALETHHAMRETH S Z 2 ZIRAES 572912, Python 77 7 4 v
CREICTAVLZ PVIA VAR =LENERETT, Rl U F ¥ DEEET 7V 7F— a VEFHRNIHRR
NRABBETIEENDH DT, Ny —JREIrDEHMCHETE X T,

4.4.2 Python DIEHIAH

XA T4 7aA—RTEPN ARV T PFEOEIIRDOEMELTEE5BR 7TV r—>a > T,
Python ¥DALHDOEMIZZOBMNIZHERZ £33, —&RINIC, 77V 5= a YOREBRAT 4 7a— KA
WZHH, —EAH python.exe ZFENH T2, EHEMIZ python3.dll 20T, Y5507 —RXTH, H—
FAJHEZR Python £ ¥ 2 7V X 242k 5 2 012k, HOIABHOEMZEML T 7V 75— arD4 YA b
L—>ay0H 774 L7 PVICEL ZETHIT,

TV =2 ayPEI v 5=, 4 VR XGRS RZIEE T 220 H B2 DT, (EED
BIIMZA YA M=V TEET, £/, HOALARMZMES O L@ED Python {1 YA ML —=>aryz2li5D
Y TORARZENEZH D TH A,

4.5 BNV R

B CPython OECAYIOMIZ, BIDEEERFi o TWABIEI NI Fr—IBH D FT, UFEIAKD
BHHN=Ya Y EDF— LR BIEHETT:

ActivePython <AV F 7 I v v 7 4 —LHEDA VA b—=F—, FFa X b, PyWin32

Anaconda ARDH % (numpy, scipy X pandas D X5 7%) BIERET 2 -, Ry Fr—I<vx—Tx%

conda

Enthought Deployment Manager 7 XD Python B L Xy r—I <1 —Y % —” ("The Next Gener-

ation Python Environment and Package Manager”)s
L ETE Enthought 23 Canopy Z428t L CTWE L7223, 24U 2016 FICHHR— T LE L7z,

WinPython EL READRERAAvF—I 8, Nor—YDELFDHDY —1L%E&T, Windows [EH
DF 1AMV Ea—ay,

I oy =13 Python MDD T4 75 ) ORHAN-Y arBEagEhnsd L3R EEA L. 27 Python
F—LEINOZRTFOLERALYR—- PO LERADTIHMGELZX W,
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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=Y/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
B EMRT L0, (A a—R0TaxXT4REPD) PATLOFMERE VT RIEEHOHRE KX
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,

FAMR: Windows &3 A7 L2 ZHD BB 2—FEHEF LT T, ZORZIFENTED PATH DIEIERHIC
ML B ER k22 ebh £T,

PYTHONPATH ZEUX Python DI R TON—=I a Y THEDLALZDT, A VA —LINTVWETRTD
Python X— a YICHEEDH 2 a— FETIBARRAD—EIZEENTVWEIDTRWRD ., ZIUXIEAMR 2K
EEINRNETEDD FHA,

BE:

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

https://learn.microsoft.com/ja-jp/windows-server /administration /windows-commands/set_1 — I B 1T 3R
REREEET 570D set AT Y FIZDOWT
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https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/setx 8 /A B 12 BRI
EREEET 570D setx AT Y FIZOWT,

4.6.2 Python 2777 1ILERDIF3

N—=Ya v 35 CTEHE.

HEIPNCIER XN S Python £ Y X =7V XDRAX— s X=a—HEZME 57213 TR, Python Za~<v>r K
Far b EELEZVWEESI RS LNEFRA, A VA M—FRIEZFDEDDRERITOIF TS armrndh
F9,

A4 YA =T DERHIDR—IIZ "Add Python to PATH” W5 L DA T2 avhbh, ThEERT
YAYAN—=FF A4 VAV R BRIRAR PATH ISBIML £, Scripts\ 7 4L X DG bBEMENE
T, Zhkbhavwry RS ey 7 b»5 python ¥ XA FLTA VXY XEEEI LD, pip 8 X4 LT
Ry r—I A4 VA= %BELIDTEET, avr R34 U 6DEEFHRDT, A7V T hE2avry R
A VBB ETE#RTZ2ZDTEET, AVVREIAY OXEEZSRLTRII W,

A VA P=IRIZZDF T a v EAMCLTOWEP2722 LT, 4 YA =2 HEFITL T 'Modify
ZBEAT, TNEAMILERET, H20EZE5ET L H, PATH ZHEFHTBIETE T, HE: REZ
BDETE 2BHLTL IV, BIEZAR PATH 1213 Python f YA M — A F 4 L 27 P ZELXRERH D £
T FPDOZY MY EFEIan Y TRY>TRBOTLEIWV, ZHOEFILUTO L1k D £3 (MUK
FID 2200y P VIFBHCFEL TWE 5D EREL TVET):

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

4.7 UTF-8 €E—F

N—a ¥ 3.7 TENM.

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.getpreferredencoding()).

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 /& : RIFZHDEHE for how to modify environment

variables.

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

via the "mbcs” codec.

Note that adding PYTHONUTF8=1 to the default environment variables will affect all Python 3.7+ ap-

plications on your system. If you have any Python 3.7+ applications which rely on the legacy system
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encoding, it is recommended to set the environment variable temporarily or use the -X utf8 command

line option.

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

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

4.8 Windows @ Python Z > F v

N— g > 3.3 TEM.

Windows @ Python > F ¥ i, E7% % Python ODNN— a VOMBORE L E 72T 22 —FT 4V 74
T3, A7V T b (FRiFa< Yy FI4 V) TRED Python D=V a YOFERGZ 6N b, MEZFR
EL, ZON—=YarsFETLET,

RIRZER PATH IS X B HEELE ST, TDF VF v X Python O—BETEA—Ya w2, ELLBRRLE
Fo ZDTVFXEIARATLVA RRDBIDEIDDBI—HFITDA VAN —YaYDFEERL, £/, Hil
{AVRA =V ENZIHED b FFEON—I a3 VEBHLELET,

FUF X DAY PFILDMAAET PEP 397 12H D F5,

4.8.1 &I

ARV RSO 5EET S

N—Yar 3.6 TEH.

Python 3.3 ¥ ZHLIEDS X T LT A4 FRA VAP —=NTIE, 7¥F v —7» PATH IZEBMENhE T, 7~
F ¥ —%, AFAHER D S5W B Python DN— a VICHEEEEDR D 3720, EEICE DAN— 3 > D Python

MAVAF—=NLEINTVEZONIEETEDD EVA, FVF v —DMHR20%MET2IEUToa~vr R
PawyR7ary 7 P TEITLTLEXW:

Py

A VAPV ENTVWEEHNN— 3 D Python EHFT 23T T, @HEEBITKTISILHTES
FTL., BMoa~vy R4 V5I8%EHEE L THERE Python KET I TEFET,

B D N—Y a D Python (28 21 3.7 & 3.10) 254 Y A b= ZNTWVWBEEE. Python 3.10 23EEH)
FT25Zr2ilkDEF, Python 3.7 ZEEL72WES, ROa<wy REFEFTLTATL XN

py -3.7

A YA M= LTH? Python 2 DEFHN— a YEEEFLI2WHEE, XOa<w Y FEETLTATLE
XL
52 % 4 & Windows T Python Zf£5
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py -2

BHioN— a D Python 3.x 2EENT 2 D005 5133 T,

TR0 &S5 =02 X5 THNR 7V F v i34 YA P—AENTVEEA:

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

operable program or batch file.

2—HZTrdD Python £ VAL —arTld, A YA MR A TS a TIELEVED, 50F v
PATH IZEMENEE A,

Zha<xy R

py —-list

Ziu, BEA YA b= ENTWS Python D= a Y ERRLET,

{RA8ERE (Virtual environments)
N—a v 3.5 Tl

(BEHES £ 72V D venv Y 2 — DY —)b virtualenv TE- 7%2) IRFBBREDN 7 7 7 4 7IKRET
Python ORI ANA—=Y a YEIEERTIKI VF XY 2EHFT LI, v Fridr/m—nkf X7 ) XT
WL ZORBEEREOSDEFEITLET, 7B — LRI DA Y& T ZEFETT 21, REBREOHIE
PA2ILT B0, FREBRIIC 8 — ULl Python N—=Y a Y RHELTLIZE W0,

AOUThHSEST S

7 A MH®D Python 227V 7 b 2ERLEL & 5, hello.py L WO HZKATTUTRONED 7 7 4 L EIERL T
{7Z&n

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

hello.py BFETZ 7T 4 L7 YT, Fia~vy REEFTLTLEZE W

py hello.py

A VAP =NLENTVBHRHD Python 2.x D= a YREDPRREINSDITITTY, T 1THEZMUTD
KOREHELTATLZE W

#! python3

Re-executing the command should now print the latest Python 3.x information. As with the above

command-line examples, you can specify a more explicit version qualifier. Assuming you have Python

4.8. Windows @ Python Z>F ¥ 53




Python Setup and Usage, V'J—2X 3.10.15

3.7 installed, try changing the first line to #! python3.7 and you should find the 3.7 version information
printed.

AR Y FROOIFTH L EIEZERR D, BAIH D072 "python” 134 Y X =1 E N TV Python2.x
DEHN—2a v Z2RHAT2 I ERELTLEE N, ZHUIERHTEHM L. python 23 —#HYIZ Python 2
%57 Unix & DHFMED 0TS,

771 IV OBEERTHSEENT S

A4 YA M=IURIZ, ¥ F & Python 7 7 4L (TDB5 .py, .pyw, .pyc 7 7 A L) ICBHEFT 5721
TTT, 207D, TN6D7 74 0% Windows DEZIZ AT -5 —TXINTZ Y v 7 LERIET VF v
PHELN, ETHBRZD e FEIUHKEEZH > TR Z U T BELNEINEN-V a VEIEETESL LDk
£3,

ZDZ IR X BZEELHRIZ. H—D 7 ¥ F ¥ DEHTONEIC L o THEED Python N— 3 Y ZRIKHCY
RK—FTEBZLTT,

4.8.2 > /\> (shebang) 17

A7 VT N7 7 ANVOFEDITH #! TIHE > TV BHER. ZDITIEY =NV (shebang) T& L THIS
TWVWET, Linux Rt Unix K OSIZ 25 L fTedbed e R-—1PLTWVWELD, ZNODT AT LT
X, A7V BEDESEFTEINDERT DAL b EF, Windows @ Python 7 ¥ F v X,
Windows @ Python 227V 7 bR UHRER A TE 2 X512 L. LoflTidZns ORED AL Z R
LTWVWET,

Python 227V 7+ @D 2N 4T% Unix-Windows I THAERIEEICT 572D, 2O 7V F vk, ¥DAf U X
TV ERPEONEZDERRETEZ212DDOKRED R a~v Y FE2FR—-—FLTVWET, R—bEN3REa
<RV RIZELTObDHH £5:

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BRI, 3 LAZ V70 1{TED

#! /usr/bin/python

THEE > TWhkbH, 7740 D Python OfEMIRES N, HENET, £ D Unix L TEET 2
Python 227V 7 MIZ T TR ZDITHFIET 2EABDH D EFTDT, FVF XLV ENLDRIY T2
BERLTHES 2N TEZIEZTTT, HREIHLVWAZ Y F b%E Windows ETEWTWT, Unix £ET
BEHATH-oTELWVWERS RS, Yz NVTDS 5 Just TIHED SDEMATNETT,

LROYDFEHa<vY FThH, (AT ==V a VI, AP v— A F == a3 YOW;FT) FARM
ICN—=Ta VEIBETEE T, IBIT, 732" 2 F— =T a3 VORAIEM LT 32-bit fiREERTEF
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3, il Z1Z. /usr/bin/python3.7-32 X 32-bit @ python 3.7 5 X SERL 3,

N—a ¥ 3.7 TEM: python 7 ¥ F ¥ D 3.7 1 51%, REIC 7647 Z2J1F T 64-bit REERTE LT, &5
. RAF—N=PaVBLDOXT v —N=Yare7—%F727F %72} (BlZIE. /usr/bin/python3-64)
THETEET,

/usr/bin/env JERD Y = N UATIZIED 5 —DHEIRHIRFEDR DD £5, 1 YA =1 STV Python
PETENC. 2RI Python ET7 7 A L% PATH 26BRLE T, Z4UT Unix D env 707 F A1
SIET 2IRZEENT, D PATH »HDORKEEITZHDTT,

4.8.3 > x/I\{TDE|#K

¥z NUATTIE Python 4 Y27V RICE SN2 EBMOGIBEIEET 2D TEET, LRI =Y
TRUTDOESEINTVEELEL X S:

#! /usr/bin/python -v

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

4.8.4 hRXZAIM1X

INl 771IICEBNDRETAX

FUFXE 200 ini 7 7 A VERLIAITEET, BRINCIE, BHIED 2 —3 — D 7application data” 7 4
L2 Y (0% b, Windows DBI%{ SHGetFolderPath (Z CSIDL_LOCAL_APPDATA %5 2 TMER L3R - TK
574127 MV)Dpy.ini ¥, FYF R LT 4L MVIKHD py.ini T, "ay V-V RO 7 >~
F ¥ (D% pyexe) & 'Windows’ RO Z > F % (D% D pyw.exe) 1ZF—0 .ini 7 7 A L EZHHL X7,

"application data” 74 L7 P UTHEESINLREZ. ET7 7 A VOBRICHZ2 DLV EHRENES, 20O
e, TYFXDBICH D ini 77 ANNDEEZRAALT ZLAPTERVI—PFIE, B — VLR ini 7 7
ANADaxy P& E#FHZ (override) TE XY,

T7ZIL LD Python N— 3> DHRXEIAR

EON=Ta»® Python Za<y FTHEHATA20E2ED 270, N—=Ya VEffirha~wr Ficgdohs
CEMBHDET, N=YavBHiTREAI Y —N"=Ya YEETHED, 7> arO8 VAR (V) <A
FN=Ta VEETHZIHMET T, X 51T, 7-327 R "-64” ZIBFL L T 32-bit H 2 WX 64-bit DB
LORENERIN LI 0 EH R TEET,

7ot 213, #!python W5 ¥ = NUTREAN—Y a3 VT2 EAEEAD, #!python3 I XY ¥ —1N—T =
VEIEET BAAN=Y a Vi TR EAE T,

Ay RIAN=Ya YEMiTHRO2LRWEE, BREZ PY_PYTHON Z3&/EL T, 77 4L FDN—
Va BHiTERETEE T, RESNTVWARWEGEE, 77 4L MEZ 737 TY, ZOZBuE 737, 73.77,
73.7-327, 73.7-64” D XS RIERDER A Y RIA VD LIEETEE T, (7647 7> 3 Y& Python 3.7
LD v F ¥ TULDHEI RN LITHFERLTLEZEW, )
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XA F == a VEMiTFBRON SR VIEE. REZAR PY_PYTHON{major} (Z 2T {major} & L& T
WEENLBEDA D ¥ —N=Y a VEfiT) TRELTRERNN-—Va vy EEETLIENTEET, £5
WoleA 7 a YBROPSRFIUI. TV F vIiEA YA = FEAD Python XN—2 a Y &2F[ZEL T, BD
#ok%@%ﬁk—ﬂ—yayﬁﬁv4%—UU—X®5%?%®%®%@ﬁbi?oﬁﬁéﬂfhébﬁf
EHHFRAN, BEIEZEDAT ¥ ==V a3 VRATROBBRIZA VA =L L=V a ik D FET,

64-bit Windows T. [F—® (major.minor) Python ~N\— a > @ 32-bit & 64-bit DT DELELH A >~ R

= ENTWIEHE, 64-bit X=T a VDIFIPHIEBLEINTE T, ZUXT ¥ F v B 32-bit & 64-bit D
EHE5THEA DI LT, 32-bit D7 U F v id FHESI N N= a Y MEHATEET H AU, 64-bit D Python
FEELTEGLET, ZHUI EONR=Ya VD PCIRA VAP —LENTVWENDATT ¥ F v DEF)
HPHRTE, 20604 YA =V ENLIEFICBERLR KRS (0F D \RITA X =1 &7z Python &
Z ¥ F v D3 32-bit B 64-bit 2EHSL LB EV) K5I THHOHTT, LKL Bh, A7 arD
7327, 764" 7 4 v JATIDHEHMELEHERTEZ T,

il

o BT AT Y a VARESNTVARVEGA, python BX U python2 2 < ¥ Nldf YA b= &h
TWBEHD Python 2.x N— a Y EEH L, python3 a~< > KlidAf YA F =L TN TWEERHD
Python 3.x ZffHL %3,

o python3.7 a< Y Fid, N—=Ya YHPERIEESINTWELD, AT a ry2Z2RLEEA,

o PY_PYTHON=3 O¥;{. python # & & python3 I ¥ ¥ FldE diC4 Y A b= L EN TV RO
Python 3 ZffHL £73,

e PY_PYTHON=3.7-32 O¥H, python 2v > Rl 32-bit D 3.7 Z{#HH L £ 355, python3 a2~ K
A YA =L ENTVBEHOD Python ZHEALET (AP ¥ ==Y a YHPEEINTWS D,
PY_PYTHON iZ&< E@EIhFHA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O#{. python B XU python3 &5 563 3.7 ZFHLET

BIRZRICMA, AUREEZZYF ¥ DMES INI 77 AV THERT 222N TEET, INI 7 74 LDiEY
32t 7 > a X [defaults] ¥FHEH, F—RIEIBRBEEROF—E05 PY_ L WHHHEHER 230Dk
FTTYT (INI 7 7 A LDF—HIEBFAF/NIXF2 XA L RN EICTEREL LI V), BEZBOANEZ INI
77 ANVTOREEZ FEELET,

Il Z 4

o PY PYTHON=3.7 ¥ HZETBZ2ld. INI 77 A LIS FEEBEENZ L 8 EMTT:

[defaults]
python=3.7

o PY_PYTHON=3 ¥ PY PYTHON3=3.7 ZFKE T2 Z Lid. INI 7 7 A LIC R EETNZ Z L L EMTT:

[defaults]
python=3
python3=3.7
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4.8.5

Y

b5

BRIGZEH PYLAUNCH_DEBUG AR E SN TV 6, REMEHMTH - Th, 7 ¥ F v 3@ZWiERE stderr (2
EFharyy—n) KHHLET, ZOBRDA v —JIFFHMT LD ZO0NHDTTH, S0V oin—
Y a @ Python SRETE Nz, BRERFEDAN—T a YBEIREN0, 2L T, MHROD Python #FEITS
ZORFbN-EiRa~Yy R4 VERZ T NET,

4.9 Ea—)LDEE

Python \Z#HEZD 74 7F Y (& site-packages 7 # V&X) ZA YA b=V LT 4 L7 M VITHEHL ET,
ZD7®, Python % C:\Python\ 74 L7 VKA YA =N L7z TdE, T74LVbDF4 75V
C:\Python\Lib\ IZfFEL., ¥ — FX—F 1 —DEY 2 —iX C:\Python\Lib\site-packages\ TIN5
5Ll %T,

sys.path 252 EEF %3 %1213, DLL & [F U4 (python37. _pth) 22FEITAIEEY 7 £ /L (python. _pth)
CECARID ._pth 77 A VE/ER L, 11TICDOE 1 DD R EHEE LT sys.path IKBMEN B ES51CL
TL7ZE W, DLL #IZHED W7 7 A VIZEITAREY 7 A VARES W7 7 A V2 EHELET, 2l
E0. BORold, FVRA LA EARTA T T LB ATHIBTEES,

T 7 ANPEELZE B3 RTOL YR M) EREZKIIEHA S, REte— NicRkb, 20774112
import site EFHELTWVRWVWIREDIX site A Y R—FTERLRDET, ZTL # THE 21TIXHEX
NET, ZRZERDARRIZT 7 A VDOBFTEIETHIAZD 2 WIS ZTY, site UADA VR— X
WBEFAEh T3, FEOa—-F3HFEIT XA,

import site ZFHE LY Eid, (7YX —RaAT7HHNINDLWV) .pth 7 7 4 VIE site EY 2 — AT &
DIEFEBEMHEEND Z L IFERLTLIEZI W,

._pth 7 7 A BRMAL SR 572 Hik, Windows TlX sys.path IZXD LS ICHEINET:
o BANCEDTY PUDBMENET, ALY PTF4 L7 P ERIELTVWET,

o ZODXRIT, PYTHONPATH BREEZARMDEAET 5 L &, BIFEZH THIIhTWD X5 BMEhE T,
Windows Tl& K7 4 ZE#AIT (C:\ ) LXHIF 272012, ZORBARBICEENZ SADXY]D X
FIEIaer TRIAERLBRVEICFER LT EE W,

« BT ” 77V —3ayDXA” % HKEY_CURRENT_USER 7* HKEY_ LOCAL_MACHINE DA D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% — ¢ L TERTH I LN TEET,
B I7F— 3774V MEL LTI aur TCRYIGNENALFIEFEOI LN TE, EL AN
sys.path IEMENE T, (EFEDA YA b —F—13FXT HKLM L2FH L2 WD T, HKCU &
HHEZETY)

o PYTHONHOME D#%EINTWAHE, Z4d "Python Home” ¥ LTi#bh 3, ZhlADIEE.
"Python Home” ZH#EE T 5 7201C Python DFEIT7 7 A LD RZA06 ” HHIZ 7 4 7 (Lib\os.py
¥ 7213 pythonXY.zip) XL ¥ 3, Python home RO o 7HE. ZITHh 50 2Hh0H T
7412 bV (Lib, plat-win 72 ¥) 2% sys.path IGBMINE T, RorohbhoGAE, arvehk
% Python path &L I & b VICERFRE I NIz PythonPath 2> SR I M F 5,
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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.

o python3.d1ll % python37.d1l Z HEDFEIT7 7 f h b0 — FF 20 THAUL, Py_Initialize()
WECRH LI SESL - T, Py_SetPath() 2 (RIKTH) Py_SetProgramName () % BH/RAICHECNH L T <
7ZEW,

e HHOD7 7YV r— a5 python.exe % HIT 2 Hi{IC. PYTHOVPATH %27 V7 L7zh EHZL,
PYTHONHOME %%t » N L TL &V,

« 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.)

CNHEIATLTA RIZA VA M=V ENTT 7 ANH, BRIZDT TV r—2a V2N y FLShic gk
FAT7IVDAC—IEBELBRVEIRCLET, Ihe LRTNWREDRI-O7 TV r—yaroa—Hik A
PLOREZINZ 20d LW ERA, LTHELLRYIDREENRETT, Z00HDIFLI X MY NOIEE
HED R 21 —F D site-packages DFEER D LZITRT VLS TT,

N—T gy 3.6 TEH:

o Adds ._pth file support and removes applocal option from pyvenv.cfg.
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e Adds pythonXX.zip as a potential landmark when directly adjacent to the executable.

N— a v 3.6 TIHSE:  Modules specified in the registry under Modules (not PythonPath)
may be imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on
Windows in 3.6.0 and earlier, but may need to be explicitly added to sys.meta_path in the future.

4.10 EMDOEZ 2 —JL

Python 3277 v F 74+ —2Hft2 HIE L T E T, Windows IZ LWL =— 7 RHKEED H D F3,
S 4 TS5 Y WD A4 TS5 U DT, BODPDET2a—Ll, ZIOVoHEEERFES DDA =Ry
FAHD ET,

Windows & DIEHEE Y 2 —)LiE, mswin-specific-services IZEPNTWE T,

4.10.1 PyWin32
Mark Hammond 2 & » TR X7z PyWin32 €Y 2 —Lid, #A7 Windows EHOVR— b2 T35 E
Pa—MHTY, COEY2a—AMEMUTOI-T 4 VT4 ZEATVET:

o Component Object Model (COM)

« Win32 API MO L

e« LYXLY

o« ARV BT

e Microsoft Foundation Classes (MFC) 2 —#—A4 > & —7 = f X

PythonWin & PyWin32 iIZffJ)EL T\, ¥ 7LD MFC 7 /) r—>a >y T3, ZHUIEAL ML VDT
Ny &t MAAAARER IDE T,

2E:
Win32 How Do I...7 by Tim Golden

Python and COM by David and Paul Boddie

4.10.2 cx_Freeze

cx_ Freeze is a distutils extension (see extending-distutils) which 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.
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4.11 Windows £ T Python ZaO> /N1 T3
CPython ZHDTa Y 4 L LWHE, BIICITREZLE V- ZEIET 222 T3, &HV IV —X
DY =25 FiL\W Frov 770 22Xy —-RTEET,

YV — AW Y —Zi& Microsoft Visual Studio TOENL KDY YV a—ar7ZyAfreryadcr v 7740
BENTOVT, ZOHBAAD Python VUV —RIZfibTWd a2 %4 5TF, ZHbH 7 7 4 01iE PCbuild
TALZMVRZHD £,

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

PLIRE Y 2 — L2 DWW T, building-on-windows Z S L TL 723 W,

412 [ZDDT Sy T +— L

Python ORI RFFEDOHF T, WEIKHR—PINTVERODPDT Ty b7 4 — 40 (=P —HHEE
DRREDDIZ) BR= PSR B TVET, TRTOVR=-FEINRVT Ty M7 4 —AIZDONVTODE
fllZ PEP 11 2F =z v 7 LTLIEX 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

AVRANBELA VA= PRBEINTVWE STy b7 53— 21OV TOFMZIERIE Python for
Windows 22 L TLZ&E W,
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https://devguide.python.org/setup/#get-the-source-code
https://www.python.org/dev/peps/pep-0011
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
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MAC T PYTHON %Zf£5

E# Bob Savage <bobsavage@Qmac.com>

macOS 2EHEL TW2 Mac E®D Python 1ZJRRAIFNCIZMD Unix 77 v + 7 + — 24 E® Python & IEHIC
FTVETH, IDE 18w 7= - 1 —=Y ¥y REDIEMITNZBMERIH D £3,

5.1 MacPython DAF L1V =)l

macOS 10.8 725 12.3 £ Tl Apple I & o T Python 2.7 87V 4 Y A b= XN TWZE L7, Python @
Web #4 F (https://www.python.org) 2> H&EHN— a D Python 3 ZHIGLA YA FP—1FT52L D
TE%3, HLw Intel ® CPU THHW PPC @ CPU TH A A 7 4 ZWEIETZ 7 2= N—H)b + N4 F
VBV FORHDSDBH D £3,

AVAF=ZTI VL DO0DBDHBFIZAD £5:

e Applications 7 # /X% % Python 3.12 7 # V&, "D Python 74 A bY L 2—> a3 Vi
EFENLHFERE IDLE; & Finder 75 Python X2 U2 XTN7 ) w7 Lz 2 ZEHT 2
PythonLauncher,

e Python 77 7 A A F 4 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Jo A VAP =73 Y 2 VDONRRZZOGHZEML %3, MacPython 27 >4 Y X b—117 3
Wik, Zhs 3 oFHIBRT AR L WETTY, Python EfT 7 7 A AADT Y RY v 7Y 7
Jusr/local/bin/ WCEHPNTVE T,

Apple 232 L T3 Python ® /L RiL /System/Library/Frameworks/Python.framework & /usr/
bin/python ICZNZFNA VA P =L ENTVET, ZHHid Apple ZEEHLTW2HDTHH Apple ®
=R =T 4 DY 7 U =7 BHHTZ2OT, MELLDHIBRLZD LTEWT $H A, python.org 75
HrlwN—23 v0 Python 4 YA b= F 25813 ZhZNEFCEEST 2 2 DD % Python
BENRA 2 —RICA VA M —NEN 57D, BRT 577D Python O SRAZHREL. HHT S Z e AEE
T,

IDLE IZEANLV T A =2 =55 D Python DR Fa XY MIT7 7R TEIENTEET, b L Python 23
ZLOVDTOHARCE R F 2 XY PDF 2= M) TN ERIIPHHAEDZ I 2BTITDOLET,

B LAD Unix 77 v b7 4 — AT Python Z#HWENTW2HE121E Unix & = 45560 Python 227V
ThOFETIOVTOHiZGmE I Z2BITITDLET,
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5.1.1 Python X%V FDERITHE

macOS T Python 2% 2 REDFIEIMEHRBRETH 2 IDLE 25 Z 2 T3, IDE fiz 2L IDE
FEFLTOVREEIIALT A= a—%F o TLEX W,

$ L Python A7V 72X —=3F1Davy kI 4% Finder 2 5FETLEZVWHEIEIRIICTT 4 X
TRZ VT b RERZREDND D 3, macOS 1Z1F vim X emacs R €D Unix DIFED T4 27 4 ZH
fiboTVnEd, dBLdHok Mac 5 LWVIT 4 AL WEHEICTIE, Bare Bones Software (http://www.
barebones.com/products/bbedit /index.html %% M) @ BBEdit % TextWrangler % L < & TextMate
(https://macromates.com/) 1 RVEFEM TS, il Gvim (https://macvim-dev.github.io/macvim/)
X Aquamacs (http://aquamacs.org/) 2 EDRHH £3,

R—IFNAPBRTZ YT FERITT B3I /usr/local/bin B3 2 LD RACEEFNTWVWSE I L ZHERL T
7Z&EWN,

Finder 226227V 7+ 2FETT2DITE 2 DOHENHD £7:
e PythonLauncher \NFJ v /5 5%

o Finder O1E#H ™ 4 > R U5 5 PythonLauncher ZZ DAV 7+ (L& py RZVY T +LT) &
ST 74NV MDT TV =2 a Y LTEE, A7V T ET7ANEXTNT Y v 7 LTLTEEW,
PythonLauncher OBREHEIII LD LRI Y T M 2RITT 202 EMT 2MARREN DD %
3, option F—ZM LAV RFI v /T2 THEITIZILRRINODOREZZZAONT T L. BR
REA =2 —ORTOETICH L TRELET LI EDHTEET,

5.1.2 GUI TRI VT +ZFEIT

HW A=Y 3 > ® Python 121, KZMFTEIPRVEWITRW macOS DREHH £3: Aqua V4~ Fv
TFx=Tr b bETE BlOSVHET S GUL 2£50) 7027 L3RI HIETHEITT 2 B8
HHET, ZOXI%AZ VYT MEFEITT 5I21E python TlI72 { pythonw 2 - TL 72X\,

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

5.1.3 Configuration

macOS @ Python Ti& PYTHONPATH @ X 5 722 TOFEHED Unix BIRZRDEX £33, Finder 205 7
0rS LAREEET 258 20 K5 RIREARZRET 5 TEIZIMEHETH D Finder [FHEENRFIC .profile
.cshrc Z#tAAAERH A, ~/.Mac0SX/environment .plist 7 7 A VEAEZHENDH D £5, FFEMlicOWV
Tl Apple @ Technical Document QA1067 S L TL & W,

MacPython @ Python Sy 7 —3 DA ¥ A b —LIZDOWTOD X 572 5 1F R, BIMD Python INYTr—2M
AR =)L HiZSRLTLZEW,
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https://macromates.com/
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5.2 IDE

MacPython (ZI3#EHED IDLE BHFEBRESMNWWT & %3, http://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

BAND Python Ry or—I% 4 YA M —=NVFTEHENPNLDO0HD FT:

o Ny —F Python OIEHED distutils E— F2HoTA YA b —1F 52N TEXT (python
setup.py install),

e 2L DRy —VX setuptools LIRS pip 7 v X—EfFoTH A Y A+ — L TE X T, https:
//pip.pypa.io/ B L TL1Z& W,

5.4 Mac T®O GUI 70933227

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

PyObjiC 1% Mac OEFTDOFHFEIEBETH 5 Apple @ Objective-C/Cocoa 7 L — LYV — 27D Python /XA
VT4 YT, PyObjC OIE#RIE hitps://pypi.org/project /pyobjc/ & D F3,

Python f##dD GUI v —F v NI, Z7RRAT Ty b7+ —240D Tk Y—AF v b (https://www.tcl.tk) b
ICHESE X N7z tkinter T3, Tk @ Aqua + A 7 4 73— 3 & Apple 28 OS X IV FALTED, &
HroN— a & https://www.activestate.com 2B XY B —FBXUFA YA =L TEEXT; YV —2X
MHENLRTEIEBTEET,

wrPython BHDANRDH 22702 T 5y v 75—45D GUL V—1F v T macOS ETHA 74 7IWCHIE
LET, v =% FF a2 XY ME https://www.wxpython.org 22 SFHTE %3,

PyQt 3RIONGDHZ 70 R T Ty b 74 —2D GUI Y—F v b T macOS LTHA T 4 ZTICEIEL £
3o FELWEHIE https://riverbankcomputing.com /software/pyqt/intro 1IZ& H 3,

5.5 Mac £® Python 77U r—> 3 > DEg#Hh

Mac EOBMD Python 7 7V —>av&277uA 3 54D Y —Lid py2app T3 py2app DA ¥ &
b—ov e KR 3 2 EEIE https://pypi.org/project/py2app/ 12 D £ 7,
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5.6 ttOJYV—2X

MacPython X—1 > 27U X hid Mac T®D Python ZT—HRFEEICE o TEBELWVWYR—-FY Y —ZTT:
https://www.python.org/community /sigs/current /pythonmac-sig/
fD%IZILD Y Y — AlX 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%

>>>

2to3

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

Q—ANVEBDOT ) 7= a VIFFTRIIE T 7 ATEERAN, Zu— UL 77 AgEMk. B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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S8 (argument) (FEFIH) BEERECHTEIC, BE (7213 XV Y R) CETETT, E51BuIZ 2 EE
HHFEI:

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IBSIE: ¥— U — FEIEDLIANDFIEL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMmAHEAESIE
T3

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

FHIRFBIROEBIC B THEIT E O —AAZRICHID 4 TohE 3, DL T2T S AoV
Tk calls ZBRLTLEEI VN, VX Z7RARBOVTESHERTLDIHLW A M5 Z el
Kxd, sHiE MBI e — ANV ERICEH D 4 ToRE T,

515 . FAQ @ E518EREIEDENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager (JEFRfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 2472227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEFEHAY = 1 L — &) asynchronous generator iterator %3R3 BI#T T, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD £3, yield Rid async
for V— 7 THMATE 2D S Z2ERT 2 DICHAENE T,

EEFIERIAY = 2 L — 2B L £ 30, WRICK - TE IEREAS T RL—2 1T L—% 25T
BENRDY T, BREINERI S TRWEE, FBRLD7-DIE 222 AL £ 3,

FEMBAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFIAY = 1L —& 4 7L — &) asynchronous generator BHEITHER Eh
53727 T,

ZHE, __anext__ () XYV v FEM o THUEH XL ZIZ awaitable A 72 =7 F ZIiIRT asyn-
chronous iterator T3, Z D awaitable A7 =2 NI, RD yield XE TOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T ¥EREAC TR L —F2 1T L —42 DERICH
Maxhi-rx, B LEERZIELE T, PEP 492 BXU PEP 525 2R LT 77X,

asynchronous iterable (JEFIIA 7 F 7)) async for XOHTHERATE 247227 T3, HHD
__aiter__() XY v E2 5 asynchronous iterator iR UIE D £ A, PEP 492 TEAX
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NEx L7z,

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=27 N T, __anext__ & awaitable ¥ 7Y =7 P 2RI BRI NIER D £8¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMA 7L —& D __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINE L7z,

BM A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (fFF%RIEE) await N CTHEHT 2 B2 AT 27 2 TF o coroutine 2. __await__() X
VY RRDHEZATT =2 P TT, PEP 492 22 L T ZE W,

BDFL ZALIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIVOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE NAFVE=F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘/Gj—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file bBLTLZE 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 —+ L TWT, C FFBEDEIRT i L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#H7% memoryview A 7Y =
T IR E D T, bytes-like A 7T =7 NI, T—XEH. NAF VT 7 A ANDRIE, YV
Ty PERHULZEERE, XM FUVTF—XZERTIZVAVARBECHAT S Z N TEET,

BODPOBIETEINA F VTR ELEETINEDNDDET, ZOBEDO R Fa XY PTIEEL 75
AEETRER bytes-like A 7V 227 M WERLTVWET, EEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like #7227 ) #ELET, £
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k22— F) Python ® Y —2Z2— K&, Python 7125 4D CPython A4 ¥ &% 7V X ONER
KBTHENA Pa—FALaryfLEnEd, Nf Pa—FiE .pyc 774 MTF ¥ v a2 3h,
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RL7 7 ANDPZEHIZETESNZ L ZRFEIDEREIRDET (Y—RA—=F2o6Nf ba—FANOF
FEoary 4 VidEhE#shET), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WHISS 2HMEEZFITS 2 REEYS Y TEMET 2 WA %9, EERQERL LT, N Fa—Fid
%72 % Python fRfE~ > VB THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 2 3AFxhTn
F¥A.

NA ba—Foma—Eid dis ES2—1 IZHHFET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 7)) RERD D ZRERETHEITES NS 72DIT5 e LTHEI N 2B

V3R (VFR) -V —ERA TV 27 bRMERT 272007 T —MTT, 77 RAERFIEH, 207
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 2ZZH) 7 7 A LITERS N, 77 ALNRLT (DD, 7 F7ADA Y ARV A ETIR%A
LIZ)EEINZZRHNE LTWBEKTT,

coercion (BU#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
ZHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, #5180
BUDERIL D (— OB — D3 FEV N INE 2 3 2 AN A UBUC AT 2 213 4UE TypeError
BIADBET S E T, BB Rr o725, TRTOFEK, 2 ZHEREITH->TH, HIZ 3+4.5
T34 < £float(3)+4.5 WS k52, Fu I I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X <HLN TV EEBREIIRL =D DT, IXRTORIIFEEH L oML LT
RINF 3, BREIELHEN (-1 OFHR) IXE BT 0T, —RIEFETIR 1 e FE,rh, T
TiE j eEFHEINE T, Python FEZBITHAAATHIEL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WE T, BRBOBHIED R D BELRBFORIETT, DEMEEZEUCRTIUR, ZIZEW R R L
TLE->TEWTL &9,

context manager (I 7FRAX P32 —I %) __enter__() & __exit__() AV v FEERTS I LT with
WHNOERBEEZEMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7 F A MER) a2V 7 F XA MIKEFEL TRZEZFHOLER, TR H2ERDEDL
FADFITAL y RFTREBEDBZAL Yy FE—LA L —=YRBTVET, LArLaryTF2 MER
T, 1 DDFETAL Yy RIZWLO2p0ary7 XA MBH DR, 3 Y7 F X MEROERHRIZIAY 72
FEFBI R R 7 DL DEHF TS, contextvars ZZRL TLZE W,

contiguous (K%, i) N v 7 7 BHEIC C-8# E7213 Fortran & TH25EIT. ZD Ny 7 7 135H#
MLTW2eAREET, XNy 7 71E C #ifiETH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETHHEST 2 X5 CHESI N, RFHELRrHBE VA THWIEFP TS %
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o ZXRILD C-HEHREFITIE. XEY 7 FLRIECER L K ZBICIIRERORIFVRINIED %
DX L. Fortran @i 72 B8 TIIBRH OIS A FHBRANCEN & £ 57,

JN—=F> (AV—F) al—FVEFIITV—F DO XD —HEERTT, $7L—F Viidkd shiz
HE»SAD, HlolRd s Erb5HET, ar—F L EZ os MmO A%, HE, B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2SR L T Z& W,

coroutine function (I —F Y BEE) coroutine & 7Y = 7 » BRI TT, a1 —F Y BIEUE async def
NTHEEXN, await, async for. L async with F—TV—RFZEOZ e HEkRET, Zhbid
PEP 492 TEAXIIFE L7z,

CPython python.org THEAF XL TWA, Python 7025 I V7 SFEDOEHEN 2 5EEETF, "CPython” &
WO R, ZDFEE% Jython % IronPython ¥ W o 7= 3EEE ¥ XAI3 2 HEHHE 2 551K X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIRE L TEHSNE T, 72
L — X O— &2 FIFFNL. classmethod() ¥ staticmethod() TT,

TaAL—RDOXEZ S VR VAT 2 —TF, XD 2 OOBBERIIEHRMICFAI TS DT :

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

@staticmethod
def f(arg):

FICHEZD 7 7 A FEHELETH, HENFONERA, TaAL—XITOWTFHLL X BEBRER B
TR IR EZE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__QO, HBWE __delete__() ZERLTWVWE AT
PV NTT, HBEZIVITRABERT ALY IR THBL e =, BEERRICL-T, HEIL TV A5IK
e N E T, BHE. get,set,delete D72DIZ a.b EEL . a DI FRAFENTE IV 27
PO ERRBRLETD, b BT RZY TR THIUIZNEZNDTRAZ Y T RRXY v RHARTHENET,
TRV FEZOMRIL, Python 2R AT 2 LTHERDET, 2 WVWODIE, TRIZ VTR ZN,
B, XY o R, a7 4, JIRAXY 9 R, XYY R, ZLTRA=—7 F7RDBR VW 72%
 DHBEDRAR 72D 5T T,

FRZVTEDAY v FIZB L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EED X — ZEICXISAHY 2 #AHES T3, __hash__() XY v F¥& __eq _() XYY F
ERELMEEDOA TV 27 P2 F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (EFEHMNCLIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR2» 5
RBEFHELRTAV AT PREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LML E T, comprehensions ZZM L TL 72X W,

dictionary view (#f&F Y 2 —) dict.keys(). dict.values(). dict.items() PR TA TP =27 M TT,
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HEOHBHOHM Y 2 —2BELET, Thbb, BEILHEINZ a2 —3FhE ML 75,
HEY 2 —2REINICES2 Y A MIZT 5121E 1list (dictview) ZEH L TL Z XV, dict-views %
ZIBLTLEE N,

docstring 77 R, B, EY 2 - NORHYIORTH 2 XFHNY TV TT, ZDAA — b DETRIIIE
MENETH, arv L FR2E-THAlEN, 20772, B EY2—1D __doc__ BMELT
REFEEINET, AV brARI a2y TEL GRIE: B LTSRTE%) OT, 7Yz DR
Fa Xy b aE ENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 =A% Fo TV EPERRETL2DICATY =7 F ORI
ZREZWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIZN T
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A
R—7z—RERIDEHTZ T, EFELTHA v Ehiza—RiEk RVE—T7 4 v 7 BREEF
LTEBMEErA EIEET, Xy 7 XA Y7 type() X isinstance() WX X 2 HE LT F T,
(7272 L. B2 R4y 7% MREEI TR TMHMTETI2IdTEET, ) 2oRbh., AR
hasattr() fIER FAFP 7u 253 7%FHAL £,

EAFP T[GBR]% 2 2 X DFFL %55 /IDA S (easier to ask for forgiveness than permission, ~—7 14 —®
EHD ) ORETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMNRF—%
BUNEFETZDDLREL. ZORENE> TOEGEIHNZRHIEL 23, ZOBRETTFEIET
53—=FT 4 VT RARANMIIZ, try XB XU except XD TADZDPRETT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL SDTY,

expression (R) [AHDEEFHAEN L, —F ¥ F D DR (a piece of syntax) TI, Wz 2. ALid
V72, &l BT 22X HEFPEETCH LZY, H2ETROEROEAENDTT, o
Z < DEFHLEV, Python TREHOETOMBERNA L VI DI TEDHY ¥ A, while DES
Wy RELTREAZN X 8HD F5, RADBKTIIRIXTY,

extension module (JEIREY 2—1) C ® C++ TEIMNEY 2 —T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' X 'F' 2B WA XXFIN) T I E “fstring” 2FEIN., 2T 74— v FMEAXFS
V7 7L OFMEEOEMTT, PEP 498 3 S L T E&X W,

file object (77 ANF T =22 b)) FUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
EFODD) ERELTWE AT 27 M TT, 77ANMF TV =7 NI fERENFEITL - T,
EBEDFT 4 A7 EDT7 74N, ZOMDEAL TDRA ML —IRBET A4 R (I ZF, A,
AVREINY 77, VT v b, AT FE)ANOT I LRAEHENTEET, 774047V 27 ME
file-like objects R streams & SN F T,

T7ANF TS 27 MCBEBICE 3IEEOLDET: L0 NAFUV—=T7A)L. Ny 7 7»ERi= NA
FU=T7A), ZLTTFALT77A4IL T, /A VX—=T7 24 A& io EY 2 — L TERINLTWV
3, 77ANK T =0 b EAELIEEEN L TTEX open () BAEEES Z & TT,

file-like object file object ¥ [AFE T,

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.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

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

Python 3.3 IETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢ . sys.path_hooks T XN 3 path entry finder T3,

Nz OV TIE PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YD 5 TRRE) —FEWERBICYI D T2 BAMNRE, YO HETHRERE T // T3, #lx

E5E

.11 /7 4132112 D, ZREINFMCEEV NI A ROBEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWAIC I3 (R ADERAANDIDZITS) DT -3 127425 ZLITHEEL
TL7ZEW, PEP 238 2L TL X0,

(BEE) PN LRNCEZIR S —HDO XD Z T, BRI 0 U LD R385 2T Z ek E 3,
FEIEDFATRHT G IR E T2 Z Atk E$, REIE. AV v E, function ZZML T ZE W,

function annotation (BT 7—3 a ) BIBD 8T X — X IRDED annotation TF,

BT 7 7—>avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
Bl eifr e, £ int MOBRDEERO LA TnE T,

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

return a + b

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

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—YalL 7y ar) ChPREEDNS Z L DRV EY 2RS5BT, Python
F BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=Yalr7xd gc BV a— V%o THRETEET,

PIRL—R (YA —R&) generator iterator ZiRFTEITT, BHEOBBIIMTHNE TH, yield X%
FORTRLZD 3, yield i, for L —FTHHATERLD, next() B THEZ 1 DFOHWDHL
7D TE3, HOWMPZAERT 2 DIEHSINE T,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator (¥ = 3L —X A T L —2X) generator BABTHERINDE AT =7 FTT,

yield D7 NJFAATFATIREE (RFMTABSARLED try X2 ED) L T, WHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ L, T LMEZIT L £ 5 (B OB ET
DI TITHT LWIREED S BHAR S 2 D & MHIRAYT ),

generator expression (Y z L —XK) 41 7L —&%2RIATT, FHORNIC, V—TE-EERT S for
fi, #iP. 2 L CAHISATEER if @i o oWnWTWwa K5I Ed, 25 LTk SR sMilo
BRI TEEZ AR L £ 3

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

generic function (¥ = 3V v Z7BI%) F72 2000t LA CiE% 5 2 BB oS L 2 BT 3, P
HLUKHICE DREEEZH WL HIET 4 A8y F7ATY XML DRESHET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T ZXW,

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 ZZHLTL 12X W,

global interpreter lock (Zv@— N4 Y2 FYEuayw ) CPython 4 Y X7V ZBFHALTWS, —EIC
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Fild 3 HHATY, 2K
D (dict BREDEELRMARALMEEZL) A 7Y =7 bETADFEKRT 71 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNVICKDET, A VX TV X2 EZ0 Y 7 F 5T, YLF
Taty =2 UEL LMD AR e gl &R A V2T ) XEfHICTLF ALy FLTE
5X512%D %5,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

BRI T FERTAF ALy FEY LA Y27V & (N3 7 — 22 Ml nHETE y 25 3)
BEISESNE LIS, MRS Y 7T 0Ly FOEED AT +—< ¥ ADEH - 7= DCHI L

4 5% A = 5
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ATLe TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b2
THLEZLNTVET,

hash-based pyc (v > aX—Z pyc 7 7 AV) IELHRHRBIT 272012, WL T2Y =27 7 £ VDR
BTNy Y 2 iR EHT 254 bPa—FDFr v > a7 7 4L TT,

hashable (v > 2FJRE) Ny a®gE kA 7Y =7 bk, EAFEHAMSEDL RV Ay ¥ 2 iR FFD
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
TV FTT, ARy S af[fEA 7Y 27 MEIBTFE Uy & 2 B2 FOREND D £7,

Ny Y ARRERA TV 27 PEAFHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
BEHNETA Yy ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RHAABAALA TSI 27 NI IZEAEDNANY Y2 F[RETT, (VR MHED
£97) I2a—FTNRAVTFENY T aFARET T, (XTI NR frozenset DEIKR) £ Ia—&T
NigaryTHE, BREPINY Y aAETHILZDANY Y 2A[fETT, T—VF—ERDITADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHEET (HEERNT)
HEBFEFRIEIEEMETH D Ny > 2l idO) L EsNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (f I 2= 7)) EEDHEEFio7A T2 b TT, A J2a—XTNRFTV =7 MiF,
i, XXFH, BIRUEXRIARERHDET, ZN6DF TV 27 MIEZEZONFERA, FlOEZE
BEEBIBCZE, iR A 7927 P2ERLRTNERD ERA A 32 —RTARATI =T b
E EEDAN Y ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDOXF—0BZOHITY,

import path path based finder 7% import § % €Y 2 — LV EMERT 2501 (L7214 path entry) DV R b,
import 1. ZD VU R MIEH sys.path 2HREFTH, ¥ 7y r —YOHEFRIB Ay =P D
__path__ BMHE»SHRET,

importing »2%EY 22—/ ® Python 2— FAHDEY 2 —/LD Python a— FTZX % L5125 3 0H
T,

importer EY a2 —LEELTR—FT LTI b, finder & loader DEHBL LTS HEETI 27 b,

interactive (XEEAY) Python [ZIEMEERIA > 2 7TV &b h, XXzl 2TV XD Tay 7 M AT
5 L HIHEICFITINTHEREZ RS Z e TE %7, python EAB5IHELEZFITEITLTILE W,
(AYE2— KDALY A= 2—hb Python DML ¥ X7 ) XEEHTE 255 LLEEA, )
MEERA > 2TV RE, FILWTATT7ZRLTARLD, BV 2 -0 5 =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXV) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 22 4 FFFHEOMBMMEL ET, (Nf Fa—F
AR TDHBTDIT. TOXFIFEKRTTD, ) TITOA Y& FYXFiELid, Y—RAa—FD
77 ANE, FTFETARERCL T OFITIE L L Vo R LIC, EHEFETTES 2 2EK
LET, A Y27V ZEROEFETEE. a1 FEROFFELD R Ty 7O A 7
WHDOD, 7T TADFITE—ITENT T, WEEN dSHL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEF SN, T 2= FTRTOD
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VT 4 ANVBNEREEZ R D, TRTOMMBR LY Y — R BRECHRT 5. Fillk 7 = — X1
ADET, 207 2—XF AN=TJOLIE ZEBEFIELET, ZHACEDZ—F—ERDT X
b7 & —% weakref A — Ny IBRMEPHINZZEBHDET, vy v bRY VT = — XHFIZE
fTaNba—Rik, ZODMRETZV Y =X T TIBRELRW (XL H2HEF74 77V —FET 2 —
% warning T T) 72D A REISNCER L 3,

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

iterable (KIEFAJREA 7Y =7 b) BRE—EIC 1 23 DOREZ2 A7V 227 VTF, KEWREA TV =2
F OBz, (list, str, tuple EWVoTz) BTOY =7 Y AWM, dict T 7AINF T Ik
W RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEAHEA 72 = 7 P& for —THARZOMZL DY =7 2 (@RE: 22 TOY—F YR LI,
S Y ZRTIEI K 2 DF LN S FEK) AR Y 72 2RI (zip(O), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 2O 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEREY 7Y = 7 bR f SR
1213, iter ) ZMEAZEDA TV =R AT 27 V2B THRIET Z2RHEIDHD £ A, for XTI Z
DRIEE BEIRNATV, R B OZREZERL TL— 7 ZREILTWARHA 7L — X 2R L %
T ATL—2 =TV VL= 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A 7L =KD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration FIAZEH L E3, ZORKRT, /7L —&A 7T =S
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFT, 1 71—
RiZ, ZDATVL =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
4 7L —RIIMD iterable ZZM T 21FL AL DEMTHHTE XS, 3o Z D & LEHSMNIERD
KIE#1TS5 &5%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIELRED for L—=TATHS . FiBREHOS 7L —XZ2ER LT, ZhzA
TL—=RTTB 35k, MDA 7L =2 a Y TCHEHABADRLA 7L —2F 7Y =7 bR HHIIC
RI7eD, ZOaAYTFDEIB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIEREMKLIE. ¥V — FRIEFHE D7D DOEZ IR TR LA]
REA 7Y = 7 b (callable) T3, BIZRIF. locale.strxfrm() % ¥ —RBHEUCH 21X, v — L KEFD
V—FOEEIDo o7y =X —%RLET,

Python ®Z < OV — M3 F —BHEZZIIMD BEZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —BEES HIEZNL 292D 3, HlZXIE str.lover() XY v RERLF/PNIXFEEXAIL %
WY — b EITSF—BME LTS ZeHkEST, HBZWVIE, lambda r: (r[0], r[2]) ® XS
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7% lambda 26 ¥ —BIB21E2 2 e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2l TV EF, F—BIK
DIED 2 NG DFIE Sorting HOW TO ZSEL TL &0,

keyword argument SE5|# 2SI L T &0,

lambda (Z 4 %) &% D4 > 54 YEET, BEDHRH SN Z2ICFHEEN2 120 X 2EAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDHL (look before you leap)) DTS, TDa—7 4 Y7 ZAXANTIE, O LPHR
e TN, BHRINCHTESEM: (pre-condition) HIEZITWE T, FAFP 77 a—F L MIRHIT, if
X7z SAMDON S DHRHIITT,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @R ” R BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX, if key in mapping: return mappinglkey] & W5 a— Fid,
HEDK. DAL v ROBERLZEDHINIC mapping 725 key FEDERLS CEMLET, ZOMEIX, vy
2355 EAFP 7 70 —F %25 Z & THIRTZ £7,

locale encoding 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).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (YA F) Python OFAIABLD =TV TF, VAPEWSHATTETH, V27 VYR PTERL,
D FFETE S B (array) RO H DT, HEEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOMEI1 15
VA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x %2 == 0] £FBL. 045 255 FTOMME 16 EHETL (0x..) LAETFAIH5%5Y 2 b
FERLET, if @34 7> 2 0 TF, if HiNRWEE, range(256) D2 TOEREMUEINE T,

loader EYa— %0 — K334 7Y 27 b, load_module() EWIHIHZHFDAY v REEZEL TWARIIN
R ERA, B—X=3—RINC finder 2 HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKFET T,

mapping (R vy BV ) {EEDO X —HFRKEZV K- F L TWVWT, Mapping »* MutableMapping @ fHHEE Y
TR TIEINZXY v FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TIHF 5N finder. meta path finder I path entry finder & B
RiEHH ET2., FIWTS,

meta path finder 2552552 XY v FIZDOWTIE importlib.abc.MetaPathFinder # SR LT 7
ISAAN
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

XYY R (XYY R) ZIRAKRMEDOHFTERSINEE, £D7FADA Y AR ADEEE LTHUHEH
7256, AV Y FEA VARV AFA TS 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@EE
self LMINET), B & RRALTNERXO—T 3BRLTIEX W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
LEED Python 4 > 2 =7V ZBERH T2 703V XL DFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX 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

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZEM Ay I —IDEWEN AR LR RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
IVEFTZERDEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YETID Python O X—=2 a ¥ Tld, FiREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

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

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

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

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

REI1% . FAQ @ FE518 & K5 DENMITTTA? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG

80 18} A = F5E


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519

Python Setup and Usage, J'J—2X 3.10.15

DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 A 2D (zip 7 7 4 MITHE
MR TVEHEDHZ) 1207 4 L7 MU IKKIE b D,

{iIB5 | (positional argument) EF|E 2SR L T X W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
EENTWIERBRRMEABE L 2ICOATHOIE T,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic O EFET—MMNEE XA TEINIza— FTIEH L. Python OFHC—INZ A 7 4 F 21205
72BEZHRa— R, B2, Python O—H7%A 74 A L TlE for XEMH->TAT I T7LDFTRT
DHERICE->TL—FLET, hDZE L DEFFEICIE ZDMHEHAZR WO T, Python IZIERTWRWA
ROV ICEIED DY > X =% 5 0d LILERA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

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

pass

>>> C.__qualname__

(KDR=I1Z%iEL)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D'

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

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

__slots.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
308, MROBICEE TR MEED immutable 2F =% 5720, =7 Y ATERS vy Y
7' (mapping) & ARENTVEDTHEELTLEE W,

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

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

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U
NEXYy ¥, ZOEEDXY v Fidk, XYy FHORHIERRIZT VX =237 2 DHRDOVTVE
o FFIREA YV v RIZDOWTIX specialnames TR SN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITARAIRBERTT, XE X F—v— KoMK
NEZBDODELLMTT, HBEICIZ if. while. for 23D D £,

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

reference is created and released with Py_DECREF () when the reference is deleted.

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

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

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TF, LIFLIE. 7F A7 7
AVEFEBRIAAL MERO T — XA MY =227 272 AL, THFA LIV O—T 1 27 ZHIINCAT
WETS, 7¥FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR %E T ¥
AFE—=F ('r'or 'w') THWZT 74 LTI,

bytes-like 7T T b BRAZBETEBZ 77 ANVEF T2 MZOWTIE, NAFUT 71l 35
LT,

triple-quoted string (=& 727 # — FXFS) 3 DOEKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— P XFINHRTRETE 2 XFINGEVEID D $RAH, %on
DHHTEHTT, 12022200 Lr +— bIBEEZ TR —FMLICEL LD TEETL. 1T
M (\) 2R TOEBITICE D2 2D TEZDT, FFaXri—ya ryIFEEL
IR IR T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WEIEF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BORI%AT, BZ#AFICRALTERL £3,

MY 7R3 Ber b 2HMLT 20ICEHTY, IR

83



Python Setup and Usage, V'J—2X 3.10.15

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

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFHHD H % typing ¥ PEP 484 2L T F X\,

type hint (Hb > ) Z8 77 X@EM. BBD I X =2 2R DEOIFRFE N2 BZHEE T 5 annotation
T3,

Al ¥ MIMETIZZ { Python TEHHHITIEZH D TRAD, BHHEBNTY —LIc o> TEHTH D,
IDE ®a— Ffise2 V7 7 27 &) U 7OFITICkD 95,

Ja—NVEKR 77REE BET. a—-—F LV EBH TRV DDE ¥ M typing.
get_type_hints() THUFTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 72X\,

universal newlines 7¥ X MA NV —LDRED—DT, LIFRDINRTEITREZEML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh OIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X5IZ bytes.splitlines() B L T ZX W,

variable annotation (Z¥(7 /7 — 2 Y) ZHbH20IE7 7 REED annotation o

ZWDH N7 7 RARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

77— a @B OdIfHbhET: FlZIX. ZOZEEL int DEXIS Z &
PRI TVET:

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) HAAANCYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—yaYEFALY AT AETHWTWAMO Python 7 7V 7 — a YORENCFH T2 Z k<
Python /$v 5 —Y DA YA F—A L EHEITS 2 LA TEZT,

venv ZZIRL TL ZE W,
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virtual machine (A~ Y) ZR/ICY 7 bV 27X DERS N3 2 ¥ a— &, Python DR~ >~
F. AN ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFFEAIX H¥E%
YRAMILEDBDTY, WiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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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
TIXVWOTHEI T GRIF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEH 2 BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e the Docutils project for creating reStructuredText and the Docutils suite;

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/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ 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 —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+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 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

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 3.10.15

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

3.10.15 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 3.10.15 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 3.10.15 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 3.10.15 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

3.10.15.

4. PSF is making Python 3.10.15 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.10.15, 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

. 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").

. 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.

. 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.

. 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=I ki)
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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
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
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 3.10.15 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 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

RDOR=I 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 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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

(RDOR=1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE )
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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.

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

(RDOR=1ZFE )
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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 conditioms:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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 £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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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:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

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

ROR=STER)
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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.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

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:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

RDOR=I ki)
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED 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 OpenSSL PROJECT OR

* ITS 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* 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 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. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

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

--with-system-1libffi

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.15 zlib

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

system is too old to be used for the build:

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

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

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
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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 module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=1ZFE )

106 18 C & B 51t




Python Setup and Usage, J'J—2X 3.10.15

(FiDR— 25 D %)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 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. https://sourceforge.net/
projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

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

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND 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
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PATHEXT, 43, 50
PROFILE_TASK, 25, 26
PURIFY, 36
PY_BUILTIN_MODULE_CFLAGS, 36
PY_CFLAGS, 35
PY_CFLAGS_NODIST, 36
PY_CORE_CFLAGS, 36
PY_CORE_LDFLAGS, 37
PY_CPPFLAGS, 34
PY_LDFLAGS, 37
PY_LDFLAGS_NODIST, 37
PY_PYTHON, 55
PY_STDMODULE_CFLAGS, 36
PYTHON*, 4, 5, 7
PYTHONASYNCIODEBUG, 14
PYTHONBREAKPOINT, 12
PYTHONCASEOQK, 12
PYTHONCOERCECLOCALE, 15, 24
PYTHONDEBUG, 7, 12
PYTHONDEVMODE, 16
PYTHONDONTWRITEBYTECODE, 6, 12
PYTHONDUMPREFS, 17, 28
PYTHONEXECUTABLE, 13
PYTHONFAULTHANDLER, 14
PYTHONHASHSEED, 7, 8, 12, 13
PYTHONHOME, 7, 11, 57, 58
PYTHONINSPECT, 7, 12
PYTHONINTMAXSTRDIGITS, 10, 13
PYTHONIOENCODING, 13, 16
PYTHONLEGACYWINDOWSFSENCODING, 15
PYTHONLEGACYWINDOWSSTDIO, 13, 15
PYTHONMALLOC, 14, 15, 26
PYTHONMALLOCSTATS, 15
PYTHONNOUSERSITE, 13
PYTHONOPTIMIZE, 7, 11
PYTHONPATH, 7, 11, 50, 57, 58, 62
PYTHONPLATLIBDIR, 11
PYTHONPROFILEIMPORTTIME, 10, 14
PYTHONPYCACHEPREFIX, 10, 12
PYTHONSTARTUP, 7, 11
PYTHONTHREADDEBUG, 17, 27
PYTHONTRACEMALLOC, 14
PYTHONUNBUFFERED, 8, 12
PYTHONUSERBASE, 13
PYTHONUTFS, 16, 51
PYTHONVERBOSE, 8, 12
PYTHONWARNDEFAULTENCODING, 10, 17
PYTHONWARNINGS, 9, 14
TEMP, 46

BA%L, 73

A

abstract base class, 67

annotation, 67

asynchronous context manager, 68
asynchronous generator, 68
asynchronous generator iterator, 68
asynchronous iterable, 68
asynchronous iterator, 69
awaitable, 69

-B
ARV RSA>FF>a>, 6

-b

ARYRSAUF T3y, 6
BDFL, 69
binary file, 69
borrowed reference, 69
bytecode, 69
bytes-like object, 69

C

—-c <command>

ARV RS F T ary, 4
callable, 70
callback, 70
C-contiguous, 70
CFLAGS, 35, 36
CFLAGS_NODIST, 35, 36

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

ARYRSAoF T3>, 6
class variable, 70
coercion, 70
complex number, 70
context manager, 70
context variable, 70
contiguous, 70
coroutine function, 71
CPPFLAGS, 34, 37
CPython, 71

D
-d
ARYESAoF T3>, 6
decorator, 71
descriptor, 71
dictionary, 71
dictionary comprehension, 71
dictionary view, 71
--disable-ipv6
ARYERSA>oF T3>, 23
--disable-test-modules
ARYERSA>FFoay, 25
docstring, 72
duck-typing, 72

E
-E
ARVESA>F T3>y, 7
EAFP, 72
--enable-big-digits=[15]30]
ARYESAoF T >, 23
--enable-framework
ARV RZA4FToay, 31
--enable-framework=INSTALLDIR
ARYESA>FTFoa>, 31
--enable-loadable-sqlite-extensions
ARYERSAoF T3y, 23
--enable-optimizations
ARYRSAVF T3>y, 25
--enable-profiling
ARYRSAUF T3>, 26
--enable-shared
ARYRSAoF T3>, 29
—--enable-universalsdk
ARVESAoF T3y, 31
--enable-universalsdk=SDKDIR
IRV ESAYFToay, 31
—--exec-prefix=EPREFIX
ARYRSAFTFoar, 25
expression, 72
extension module, 72

F
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f-string, 72

file object, 72

file-like object, 72

filesystem encoding and error handler, 72
finder, 73

floor division, 73

Fortran contiguous, 70

function annotation, 73

G

garbage collection, 74
generator, 74

generator expression, 74
generator iterator, 74
generic function, 74
generic type, 74

GIL, 74

global interpreter lock, 74

H
-h
ARV RZA>F T3>, 6
hash-based pyc, 75
hashable, 75
--help
ARYRSA>FFa>, 6

-1
ARYRSA A Toay, 7

ARV RZA>F T3>y, 7
IDLE, 75
immutable, 75
import path, 75
importer, 75
importing, 75
interactive, 75
interpreted, 75
interpreter shutdown, 75
iterable, 76
iterator, 76

-J
ARV RSA4FTFoay, 11

K

key functionm, 76
keyword argument, 77

L

lambda, 77

LBYL, 77
LDFLAGS, 34, 36, 37
LDFLAGS_NODIST, 36, 37
list, 77

list comprehension, 77
loader, 77

locale encoding, 77

M

-m <module-name>
ARV RZA>FFoa>y, 4
magic
method, 77
magic method, 77
mapping, 77

meta path finder, 77
metaclass, 78
method
magic, 77
special, 83
method resolution order, 78
module, 78
module spec, 78
MRO, 78
mutable, 78

N

named tuple, 78
namespace, 79
namespace package, 79
nested scope, 79
new-style class, 79

O
-0

ARYESA>F T3y, 7
object, 79
-00

ARYRSAoF T3y, 7
OPT, 28

P

package, 79
parameter, 79
PATH, 11, 21, 40, 41, 43, 5053, 55
path based finder, 80
path entry, 80
path entry finder, 80
path entry hook, 80
path-like object, 80
PATHEXT, 43, 50
PEP, 80
portion, 81
--prefix=PREFIX

ARYRSA>FFoay, 25
PROFILE_TASK, 25
provisional API, 81
provisional package, 81
PY_PYTHON, 55
Python 3000, 81
Python Enhancement Proposals

PEP 1, 81

PEP 8, 65

PEP 11, 39, 60

PEP 238, 73

PEP 278, 84

PEP 302, 73, 77

PEP 338, 5

PEP 343, 70

PEP 362, 68, 80

PEP 370, 8, 13

PEP 397, 52

PEP 411, 81

PEP 420, 73, 79, 81

PEP 443, 74

PEP 451, 73

PEP 483, 74

PEP 484, 67, 73, 74, 84

PEP 488, 7

PEP 492, 68, 69, 71

PEP 498, 72

PEP 519, 80

PEP 525, 68

PEP 526, 67, 84

PEP 528, 52

PEP 529, 15, 52
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PEP 538, 16, 24

PEP 585, 74

PEP 3116, 84

PEP 3155, 81
PYTHON*, 4, 5, 7
PYTHONCOERCECLOCALE, 24
PYTHONDEBUG, 7
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 28
PYTHONHASHSEED, 7, 8, 13
PYTHONHOME, 7, 11, 57, 58
Pythonic, 81
PYTHONINSPECT, 7
PYTHONINTMAXSTRDIGITS, 10
PYTHONIOENCODING, 16
PYTHONLEGACYWINDOWSSTDIO, 13
PYTHONMALLOC, 15, 26
PYTHONOPTIMIZE, 7
PYTHONPATH, 7, 11, 50, 57, 58, 62
PYTHONPROFILEIMPORTTIME, 10
PYTHONPYCACHEPREFIX, 10
PYTHONSTARTUP, 7
PYTHONTHREADDEBUG, 27
PYTHONUNBUFFERED, 8
PYTHONUTFS, 16, 51
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 10
PYTHONWARNINGS, 9

-q
ARV RZA>FFoa>y, 7
qualified name, 81

-R

ARV RZA>FFoa>y, 7
reference count, 82
regular package, 82

S
-S

ARYRSA2F T3>, 8
-s

ARVERSAF T3>, 8
sequence, 82
set comprehension, 82
single dispatch, 82
slice, 82
special

method, 83
special method, 83
statement, 83
strong reference, 83

T

TEMP, 46

text encoding, 83

text file, 83
triple-quoted string, 83
type, 83

type alias, 83

type hint, 84

-u
ARYRSA4>FF>ar, 8
universal newlines, 84

V

-V

ARYESAoFTF>ar, 6
-v

ARVRSA>FF>a>, 8
variable annotation, 84
--version

ARV RZSA4FTF2ar, 6
virtual environment, 84
virtual machine, 85
B, 69
518 (argument), 68

W

-W arg
ARYESAoFTFar, 8
—-with-address-sanitizer
ARV RZA4FTFoay, 28
--with-assertions
ARV RSAF Ty, 28

--with-builtin-hashlib-hashes=md5,shal,sha256,sha512,sha3,blake2

ARV RSA>F T3>, 30
--with-computed-gotos

ARV RSA>F T3>, 26
—-with-cxx-main

ARVRSA2F T3>, 23
—-with-cxx-main=COMPILER

ARV RSA4F T ay, 23
--with-dbmliborder=dbl:db2:...

ARV RSAF T ay, 24
—-with-dtrace

ARV RZSA4FTFoay, 28

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

ARYRSA>FTF>a>, 25
--with-framework-name=FRAMEWORK
ARV RSAvFToay, 31

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

ARYRSAVF T3y, 30
--with-1ibc=STRING
ARYRSAoF T3>, 29
--with-1ibm=STRING
ARYRSAUF T3>, 29
--with-libs='1ibl ...'
ARYESAoF T3>, 29
--with-1to
ARYESAoF T3>, 26
--with-memory-sanitizer
ARYRSAVF T3y, 28
--with-openssl=DIR
ARYESA>YF T3>, 30
--with-openssl-rpath=[no|auto|DIR]
ARYESA>F T3>, 30
--without-c-locale-coercion
ARYRSAVA T3y, 24
--without-decimal-contextvar
ARYRSAVFA T ay, 24
--without-doc-strings
ARYRSAUF T3>, 26
--without-pymalloc
ARVESAoF T3>, 26
--without-readline
ARYRSAYFToay, 29
--without-static-libpython
ARVESAoF T, 29
--with-platlibdir=DIRNAME
ARYERSAVF T3y, 24
--with-pydebug
ARYRSA VAT 3y, 28
--with-readline=editline
ARYRSAUF T3>, 29

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

ARV RSA4F T2y, 30
—-with-suffix=SUFFIX
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ARV RZA>FFo gy, 24
--with-system-expat

ARV RSA>F T3>, 29
--with-system-ffi

ARV ERSA>FFar, 29
--with-system-libmpdec

ARVRSA2FTFar, 29
--with-tcltk-includes='-I...'

ARYRSAF T3>, 29
--with-tcltk-1libs='-L..."

ARV RZA>F T3>, 29
--with-trace-refs

aAXVRSA>F T3>, 28
--with-tzpath=<list of absolute paths separated by

pathsep>

ARV RSA2FTay, 24
--with-undefined-behavior-sanitizer

ARVRSA2F T ar, 28
--with-universal-archs=ARCH

ARV RZA4>F T3>y, 31
--with-valgrind

ARYRSAF T3>, 28
--with-wheel-pkg-dir=PATH

ARYRSAVF T3y, 24

-X

Zen of Python, 85
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