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







ONE
ARV RSA O eRE

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

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

1.1 A>3 1>

Python ZEEIT 22 %, UTDOSBEEEDA T a v EHETEF T

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

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

python myscript.py

111 122 —T A XX T3>

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

o tty TN RITERE S NIAZEA T L & IEBI X N5 E. EOF (end-of-file X5, UNIX Tl Ctrl-D
T. Windows Tl Ctrl-Z, Enter TANAIRE) ZRIFMB £ T, a~ Y FERIWMD., ZOz2ETL
9,

o T ANEEIRD BEANE LT IZ 7 A NBEINTGE, ZOT 7 ANPERZ ) T M EHAAATE
TLES,

o TALZ FNUEESIBICRITIM-T5E, ZOFT 4 L7 P URSHEYRATIDRAZ YT+ 7 7 4 LEFHAA
ATEITLET,

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

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

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

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

-c <command>
command N®D Python 2— FEETLE T, command ZSUTIC L o TR SN 1 T EDOXTY, @
WDOEY2a—nDa—FEeRUL, THOZAXFIIEREZFRD $9,

COF Ty a vHRESINLGA. sys.argy ODRMIDERIE "-c" ZRD, ALY T4 L7 bUD
sys.path OEBITEMENET (ZDT 4L 7 PIREHEZET2a—NEFy TLRLET 22— LT
import H12k5 X512 b £73),

518 command ZH#EE L T BEF&E A X b cpython.run_command %X L ¥ 73,

-m <module-name>
sys.path 2O EINLZEI 2 —NVZDEY 2 —LEHEL, FONE%E __main__ EVa—Le LTE
fTLES,

5150% module %472 DT, ERT (.py) ZEDTEWIT FEA. Y 2 —LZIFERR Python OffitE
¥ a— % (absolute module name) TH2ZNEFTITH, FEENBZNEZMH L TW2 EEBRD FEA (BIX
B N TV RAENCED BRI T 500 LNLEEA).

Ry =% (BRIZERAYy 7= b BT) TOMOERA, BEOEI 2—1LORb DIy F—I8H
BzohiBmEa, 427V XX <pkg>.__main__ % main €Y 2 -2 LTHEITLET, ZOZEHNIX
ZUZREIBE LTHEENZT 4L IR zip 77 AVEA VR T) ZPNHET 20 2 BERKICHE LTI
LTWETY,

AR: oA Ty a VIFHAABEY 2 - C TEPNLILREY 2 —WIZIEIFATE 8 A, Python
EFV 2N T 7 ANEHE S TOEOLSETT, LAL, IV SAAUBADES 2 —LE, 722 ZIEDY — 2R
7 7 AN L THHHERBEET T,

CDAT Y a YHPHEESNLGE, sys.argy DRMDERITZEY 2 — LT 7 A VDT AR D £F
(EYa2— 77 ANVERBLTVSH, BRAIOERZ "-n" ITRESNET), ¢ AT ar kI, &
LY bF 4 L2 bUD sys.path OFETHIEMSINE 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.
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ZLOEHES A TS VEI 2 — LR Z ) T LTEITEINEROEDDa—F2aHH 3, Hlzid
timeit BY 2 — LIIRD X S IEITAIRET T

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

python -m timeit -h # for details

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

BE,

runpy.run_module() Python =2 — NTEHEMH R 2 FliH6E

PEP 338 - Va2 — %32 RZ7 U e LTEFTTS
N—Y g 3.1 TEH: main_ P TEIa—NEETTE v r—IHB™RMEEINF L

N— 3y 3.4 TEH: LRIy F =S R—FrINFELE

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

DX Ty a YPREINIIGA. sys.argy DRFIDEZRIE "-" T, ALY F 74127 b UM sys.path
DFEFIBEIMENE T,

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

<script>

script M@ Python 2 — R%ZZEITL E 3, script &, Python 7 7 A )L, __main__.py 7 7 A ADH BT 4
LZ MY, __main__.py 77 AADDH D zip 77 A NLDWTNDD, 77 A NS AT ALED (R E 2
FERH) SR TRIFIUERD 8 A

DA T a VPREINIGE. sys.argy ORFIOBERIFAT Y FIAL Y THREZINLRAZ VY T A
"D ET,

A7) 7 b4H Python 7 7 A VEEEIREL TWGE, D774 V2 &7 4 L7 U D sys.path
DEFEIBME N, FDT7 7 A0 __main__ EYVa2—L2 LTEITINE T,

AZVTMERT 4 L7 MU zip 77 ANEIELTWRGE, A7V 7 MM sys.path IEME 4,
ZOH®D __main__.py 7 7 AND __main__ BT a2—lr LTEFTEINET,

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

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.
5%t filename ##5E L T BE A X b cpython.run_file #3EH L 5

BE:

1.1.

AR EST1Y 5



https://www.python.org/dev/peps/pep-0338
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runpy.run_path() Python 22— FTEBEE 2 2 i FERE

AV R=T 24 AXT Y a v HERONBHhoTE. —i HIEERINCHE TN, sys.argv[0] HZEDSCFH] (")
Wigh, BAEDT 4 L2 M UM sys.path OEBITEMEINE T, K7z, FHARETHAUI X 7HH5TE L JBIERE
HBEHBINCEML XN E T (rlcompleter-config 2SR L TL 7ZE W),

BE:

tut-invoking

N—ay 3.4 TEHE: X757 BREORED BBNICHEMLEINET,

1.1.2 —i&F 73>

=7

-h

--help

-V

2aAw Y R4 F TS a ot LET,

--version

Python D NN—=2 a Y FEESEZRRLTHRTLE S, HHopl:

Python 3.8.0b2+

2OEETHE, RDESICEDZL DL FOERERRLET:

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

N—ar 3.6 TEM: -VWW A+ 7> ar,

1.1.3 zofto4 73>

-b

bytes £7:1d bytearray % str LHIRL7HE. £7id. bytes % int LHR L HAICEE2HAES
BET, 2OFT>a vk 2EBIHELLGE (-bb) X, =7 —2REIVET,

N—Ya v 35 TEHE: bytes ¥ int ORI EL 75,

HBZ o058, Python 3V —RAEY 2—1DA VK= FRIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BRIEZE DB L TL 72X\,
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--check-hash-based-pycs default|always|never

-00

-q

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

against their corresponding source files.

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

R=P—DF Ny ZHAEEMCLET, (EMREMATT, av A AF TS a VITKIEL £9).
PYTHONDEBUG SR L TL 72X\,

T PYTHON* BRIEA PN L £3, HlZIX, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

BHDGIEICR 7 ) I HPREEINTIGER —c A 7Y a YR I NG, sys.stdin DX — I FL
WCHHEIRBRWEERED T, A2V ha<xr FEEITLERIA VEZS 774 7TE— FIAD 7,
PYTHONSTARTUP 7 7 A Mt AAAER Ao

ZDXTYaiEF T — S VERR, A7V TS IBFINEFHEIREEEZIZZEDARY 7 L —A%RFHNS
DIVAER] TS, PYTHONINSPECT B L TLFEE W,

Python ZFREtE— FTEITLE T, -E & s DEEACIEES N E T, Rt — F T3 sys.path 3X
ZVTIDT 4L PIRLI—FDY AL bR T —IDT 4 L7 P REAERA, 2 PYTHON* FRIEAE
I SINE T, 22—V DPEEDDH 23— F2THEAT 202 CDICHELLHIRBAT N0 L E
A

N—a v 3.4 Tl

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—a ¥y 35 CTLH: PEP 488 IZfitoT .pyc 7 7 A VHZEHL£T,

Do -0 and also discard docstrings. Augment the filename for compiled (bylecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).

N—ar 3.5 TEHE: PEP 488 IZt>T .pyc 7 7 A VHZEHL X,

1.1.


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
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AYRI 7T 4 7TE—FTH copyright 2 X=Ta DAy t—I%RRLER A

N—a ¥ 3.2 TEM.

-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.
iD= a @ Python Tk, ZOFAT¥a gy ad 7y XabeEMILET, kb,
str, bytes & __hash__ () AR FRRATGERELET 7 YV ” EhET, Ny ¥ 2fEHlF% Python 7o
£ A TIEEE TS, Python %2#% D iR LHFTL5ERM O FHIAREREICRD £9,
Ny T ad TR LM, dict DEKT R FHRED O(n?) 12725 & 5 IHEREGEEN L ANEE 5 X
%222k ? DoS WEAOMHE L LTRMESIhTVE T, #HflllE http://www.ocert.org/advisories/
ocert-2011-003.html ZZH L TL 72X W0,
PYTHONHASHSEED W2 Xk 5> TNy ¥ 2> — FOREEMEMEICT 2 Z e BHEKE T,
N—=Pay 37 TEHE: ZOF Ty a P EHINLEDEL.
N—a v 3.2.3 THEM.
-s
A—HDOHA Ny T—IDFT4 LY kY % sys.path IZBL £HA
BE:
PEP 370 - 2—#Z ¢ @ site-packages 74 L7 MV
-S
site EY 2 —/L® import &, ZDEY 2 —ADITR o TWiz site T & D sys.path NOIFEIEL HL)
WWLET, BT site ZBRMIC import LTH, ZHALDBEREIETINERA (EITLLEVWEHER
site.main() ZMFHLTLZE W),
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED » B L T & W,
N—a v 3.7 TEHE: The text layer of the stdout and stderr streams now is unbuffered.
-v
EV 2 AWML ENZ 7RI R v =YL, ZRDEZ (774 NVEREL ML VET 2—)L)
PHR—RENZDOPERRLET, ZHEGZOLNLGE (-v) id, EY 2 - 2R RTILZF oy
ILIT 7 AN R Ay =V LET, £/, BTIROEY 2 -7 V=27 v 7T 2EHRD
REEL £7,
N—3 3 ¥ 3.10 TEHE: The site module reports the site-specific paths and .pth files being processed.
8 FTL1E IAVVRSAIVLRE


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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PYTHONVERBOSE b ZHRL TL 72X\,

-W arg

BEFE, Python OBELHEMIZT 7 4L P TIIEEX v —U % sys.stderr KR RLET,

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

(even those that are otherwise ignored by default):

-Wdefault Warn once per call location

-Werror Convert to exceptions

-Wmodule Warn once per calling module

-Wonce

#
#

-Walways # Warn every time
#
# Warn once per Python process
#

-Wignore Never warn

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

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

SIBDTERBEIRD X 512D £

action:message:category:module:lineno

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

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

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

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

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

to an omitted line number.

BRD - AT a v 2iEETHIeDTEFRT, EEV 12U EOFTrarvevwyF LA 2k, K4
KRy FLEATSarDd7 7y ayBAMNCRD £, FIER -V A 7Y a VidEHEAE T (RIOE
HEDORELLL B, RERFT T a VICHT2EEX v —IDRRINET),

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

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

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

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

1.1.

AR EST1Y 9
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-x
Unix BAHDIEKD #1emd 25 D12, VY —ADORMDITEAF vy FLET, Z4ud, DOSEHD Ny
7DAEHRE LTVWET,

-X
RABREEERFDOL 7> a Y ODITTFRNENRTVWET, ED L 25 CPython FLLFOEZEREL TV
9

e -X faulthandler & faulthandler ZExILL %3,

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

e -X tracemalloc /¥ tracemalloc £ 22— L% HWT Python DX EVEIDHETH L — X%
ALET. 774NV P CREHFDIL—LDBENPL—ZAD L —ANy 7SN ET, &K
NFRAME 7V —L®D L —ANy 7T bL =% 5121% -X tracemalloc=NFRAME % ffiff]
LTL X W, FEflliE tracemalloc.start () 2SR TLZ X0,

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

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

e -X dev: enable Python Development Mode, introducing additional runtime checks that are too
expensive to be enabled by default.

e -X utf8 enables the Python UTF-8 Mode. -X utf8=0 explicitly disables Python UTF-8 Mode
(even when it would otherwise activate automatically).

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

e -X warn_default_encoding issues a EncodingWarning when the locale-specific default encoding
is used for opening files. See also PYTHONWARNDEFAULTENCODING.

FEEDEZE L. sys._xoptions HHELOLWMOHT I HHEKET,
N=Yar 32 TEH: X A7 arpBEng L,
N—Y a3 ¥ 3.3 TEM: -X faulthandler + /> a’,
N—a ¥ 3.4 TBM: -X showrefcount BL U -X tracemalloc 7 a3,
N—a ¥ 3.6 TBM: -X showalloccount 47> a ¥,
10 FB1EIAIVRSIAVERE
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N— a3 ¥ 3.7 TEM: -X importtime, -X dev, -X utf8 A 7> a >,

N— a ¥ 3.8 TiEM: The -X pycache_prefix option. The -X dev option now logs close() excep-

tions in io.I0Base destructor.

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

and decoding operations.

-X showalloccount #* 7" a Y DSHIFRE L& LTz,

N—Y 3 3.10 TEM: -X warn_default_encoding + 7> a3 >,
N—a ¥ 3.10.7 TEM: The -X int_max_str_digits option.

Deprecated since version 3.9, removed in version 3.10: -X oldparser 4 7/ a v,

1.1.4 ESRETHEVWA Ty

-J

Jython O7dIZFHENTVET,

1.2 RIGEH

YT OBREZRIE Python OFEENCHEL 3, REZHE -ER -1 Da~vY K74 V24 v FORNCLE
XNhET, FHELEZLEICaYYRIL VR4 y%ﬁ’ﬁﬂ%ﬁﬁ%ﬂ‘—/\—74’ F3 2 DIXEHITT,

PYTHONHOME

FEHE Python 74 75V OEi2ZH L E T, 7 7 4L FTIE 74 75 VI3 prefiz/lib/pythonversion
¢ exec_prefiz/lib/pythonversion »HMKRINET, T I T, prefiz & ezec_prefiz I VR
F—URFEDT 4 L2 P VT, WijHT 7 4L Tl /usr/local T,

PYTHONHOME %31 DD F 4 L2 PV ICRESNTVWEHE, ZDMEIE prefiz & exec_prefiz DMiJi%
BEZET, 25124 DEZTEE LW EX. PYTHONHOME % prefiz: ezec_prefiz D X 5 IH5
ELET,

PYTHONPATH

EV2—LT 7 ANDT 7 4L b DRBAREBIMLET, TOBBEMD 7 +—~< v NI =)L dD PATH
LF LT, os.pathsep (Unix 252w ¥, Windows b6t Iany) TRYUILNAZ 1D EDTF 1 Lo
FURNRZRTE, FELRWVWT 4 L7 PV EESL LICERSNE T,

WEDT 4 L7 M VITIA T, PYTHONPATH DX h VIiZ¥ 27 Python €Y a—L (Y —RAERATHa v
RANVENTEATD) 2880 zip 77 A NVEBRITEZ2LDTEET, HRES 2 —Nid zip 77 4 LD
Hi22 & import 2 Z I ETEEHA,

1.2.

RIREH 11


https://www.jython.org/
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T 7 AV b DRSNS REA VA = NWREFETI D, #HEIX prefiz/lib/pythonversion TIHE D £ 3,
(k@ PYTHONHOME 2SR L TL7ZE W, ) T4 BIC PYTHONPATH \TBMENE T,

FDOAVE-TIARFT T3y THHESINTVWS X 51T, BINMDMEKASZAT 1 L2 + VDS PYTHONPATH
DFFHEMENE T, MK CRE Python 70275 A5 sys.path ZHE L TRIFF 2 e TE
£7,

PYTHONPLATLIBDIR

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

PYTHONSTARTUP
ZDERDHAIABARER 7 7 A VHADGE, WaEE— FTHR MO T 0 Y 7 I BRRENDHITZ D
7 741D Python a~<Y RPE[TENET, 77 A VATERINTVWE AT 27 b4 VK- F
SNeA 7Yzl beftiEty ¥ a Yy TBMIETIERAT 22D, 7 74 VENERNZRa~< Y FEFE
CHARIZERTEITSNET, 2077 A VDOHFT, B2 7+ sys.psl X sys.ps2. RHRITT v 7
sys.__interactivehook__ dZEHETEE T,

518 filename %45 LT & A X b cpython.run_startup ZiEHI L £3,

PYTHONOPTIMIZE
RN ZE TR O FINERETEADIE -0 F 7> a v Z2IBETI2DLEMTT, BEAHELLEA.
-0 ZEBEHEE LD LR TIZRD 9,

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
DERNZZETROFINEFHETLIDIE -d A7 a vy RIEETLIOLEMTT, BREPIEELEE.
-d ZEBEFEE LD ELCICRD 5,

PYTHONINSPECT
DERNCLE TRV FHNERETIDIE -1 A7 a VEIEET 3D EMTT,

ZDOEHIE Python 2— ¥ 5 os.environ 2o TEEL T, 077 L8 TROA VAR FE—F
PHEHIT B TEXT,

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

N—Y za ¥ 3.10.15 TEHE: (also 3.9.20, and 3.8.20) Emits audit events.

12 F1EIIVRSAVERER
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PYTHONUNBUFFERED
ORI TRV FHNNERETADIE v A7 a Y EIEET A0 L EMTT,

PYTHONVERBOSE
ZOEBICETHR W FHRRETA2DIE v A 7> ar2EET 20 L %M, BREPHRELLEA.
- ZEBEFEE LSO REICICHRD £9,

PYTHONCASEQOK
CORBAERDREEN TV S5E. Python 1F import X TAXF//MXFZRILERA. T4
Windows ¥ macOS TOAEEL £3,

PYTHONDONTWRITEBYTECODE
Z DERIT A TRWTFHN R EE LY. Python 13 —REY 2 =D A4 ¥ R— MRIZ .pyc 774V
ZERRL &S I LRV ET, BATS>a vy Z2iEET 2D EMTT,

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

pycache_prefix=PATH option.
N—a v 3.8 THEM.

PYTHONHASHSEED
ZOEBDPBE I N TORWEER random IFE I NIGE. GLEUED str. bytes 7737 FD vy
Yady—RfFbiEd,
PYTHONHASHSEED D3REBUEICERE S NTHE. ZDMEE Ny ¥ 25 ¥ X 26D 5 B D hash() KD

EY— FIfEbh g,

ZOHMZEHEEDOD 2 Ny Y2 2AHBICTAI LTI, HlREA Y2 —-FVXEHEOHCT A b
Python 70t 2D 7 7 AR Ty ¥ afieHHT2DICHVET,

BT [0,4204967295] D TERTHRINERD FHA. 0 RIEET 2 L v > 2T Y X oL@ n
9,

N—Ya v 3.2.3 TEM.

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

conversion length limitation.
N— ar 3.10.7 TEM.
PYTHONIOENCODING
ZOERMA ¥R =T ) ZFETANCHEE IN T WA, encodingname: errorhandler &\ 5 A THE

AN EER N FEL S — oy a—F%2 EHEZL %9, encodingname ¥ :errorhandler D
FEEH HBHERET, str.encode() LRILEKERD 3,

1.2. RIREH 13
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BT 5 — DA, terrorhandler DERFIIMEM N E T, N> F 713H I 'backslashreplace’
T3,

N—Y ar 3.4 TZHE: encodingname DERTVHERITRD £ L7,

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

the standard streams are not affected.
PYTHONNOUSERSITE

ZORBEMMPHRE N TV E5HEG, Python & A—1Y site-packages 7 L b % sys.path IZ
B EE A

B

o

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

PYTHONUSERBASE
user base directory Z & E L ¥ 3, Z NiE python setup.py install --user [ IZ user
site-packages directory & Distutils installation paths D XA % EE T 2 Dbl E T,

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

PYTHONEXECUTABLE
C DEIRARDBOE S NI E, sys.argvl0] 1T, C 7 ¥ XA A 5HUG L7EDD DIT Z DEIFEAR
DIENFHEENE T, macOS TOAEEL £F,

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 ZZM L T 72X W0,

PYTHONFAULTHANDLER
Z DEREERMN ST W TFINEE S N5, KR IZ faulthandler.enable() 2AMEUH X F T,

14 F1EIIVRSAVERER
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Python ® b L —2Z Ny 7% X > 73 %7251 SIGSEGV, SIGFPE, SIGABRT., SIGBUS B X Uf SIGILL ¥
TFADNY RS REALET, -X faulthandler &+ 7 a > L EHlT,

N—Ya ¥ 3.3 TEM.

PYTHONTRACEMALLOC
Z DORBZEBDZETIR W FINCEHRE SN HE. tracemalloc EY 2 — /L ZFf L T Python @ X
EVEDLTO ML —RZHMALET, ZBOMEIE L — RO P L —ZANy JTRESIND 7L —
L DR TY. Bl XX PYTHONTRACEMALLOC=1 D&, RO 7L — L0 A& ZREL X3, FE#llld
tracemalloc.start() 2L T 72XV,

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—Ya ¥ 3.7 TEM.

PYTHONASYNCIODEBUG
ZDBRBERDPZETROFINERE XN HE. asyncio TV 2 —LD TNy 7E— K PEMbLEIN
£9,

N— a v 3.4 TE.

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

Set the family of memory allocators used by Python:
o default: use the default memory allocators.

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

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

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

N— a» 3.6 TEM.

1.2. RIREH 15
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PYTHONMALLOCSTATS

BT WLFINCREZIN S &, Python #7247 27 b7V —FBERINIFEE, vy b EY
VIRFIZ pymalloc X EY 707 —& OMGHTERERRLET,

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

N—Y a3 3.6 TEH: 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().
FIFATRE /L BREE: Windows .

N—Tar 3.6 TEM: XWFELLIE PEP 529 228 L TLZ&EW,

PYTHONLEGACYWINDOWSSTDIO

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

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

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

to console buffers.
HMFH ] RE 2 BR%: Windows o

N— ar 3.6 TEM.

PYTHONCOERCECLOCALE

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

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

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

o UTF-8

16
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If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized. This
ensures that in addition to being seen by both the interpreter itself and other locale-aware components
running in the same process (such as the GNU readline library), the updated setting is also seen in
subprocesses (regardless of whether or not those processes are running a Python interpreter), as well
as in operations that query the environment rather than the current C locale (such as Python’s own
locale.getdefaultlocale()).

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

can be overridden using PYTHONIOENCODING as usual.

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

coercion is still active when the Python runtime is initialized.

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

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

N—Tay 3.7 TEMM: XhELLIE PEP 538 2% %2 L TLF X\,

PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable Python Development Mode, intro-

ducing additional runtime checks that are too expensive to be enabled by default.

N—a v 3.7 TEM.

PYTHONUTF8

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

N— 3 ¥ 3.7 TEM.

PYTHONWARNDEFAULTENCODING

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

locale-specific default encoding is used.
M io-encoding-warning ZZH L TL 2 & W,

N—ar 3.10 TEM.

1.2.
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1.2.1 TNy T E—REH

PYTHONTHREADDEBUG
RESNTHE. Python 3A Ly RNy ZTEREFENNICERRLET,
Need a debug build of Python.
Deprecated since version 3.10, will be removed in version 3.12.

PYTHONDUMPREFS

BEINZHE. Python 34 VX FTVZDY v v bEAT VY RIK-TWEA T2 b eBRAIV Y M 2

2T LET,

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

18



TWO

UNIX 75w k7 4—LT PYTHON Z{£5

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 Linux

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

Python 2’7V A4 Y A b= ENTELF, VRIS PV IZHEWES, T4 AN Ea—Ya Aoy r—o%
HHICDOL 22N TEET, IOV Y7 2BRUTLIZE W

2E:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian L —% —[Al}

https://en.opensuse.org/Portal:Packaging OpenSuse L —# —[[i}
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https://docs-old.fedoraproject.org/en-US /Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html

Fedora = —¥ —[a)l}

http://www.slackbook.org/html/package-management-making-packages.html Slackware L — —[[{}

2.1.2 FreeBSD & OpenBSD

e FreeBSD L —#—2% Python 2w =Y ZBMMT 2ITERXD LS L TLZE W

pkg install python3

o OpenBSD Z—#—2% Python »Sv 7 =Y ZEMT 2ITIEFRD XS5 LTLZE W


https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
http://www.slackbook.org/html/package-management-making-packages.html
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pkg_add -r python

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

Bz, 1386 L — —72% Python 2.5.1 ZHUFF 2123 RD LI LFT:

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

2.1.3 OpenSolaris

OpenCSW 725 Python # AF T2 Z W TEE T, Python DL A=Y a UHBFIHAIEETCA VA b —LF
5ZEDTEET, eg pkgutil -i python27.

2.2 Python ®EJLR

CPython ZHZTay XA L LEWEEE, 3 V-2 ZAFLET, BV IV —ZARDY —RZ2XYro—
FL H20VEY —RVERI FUDRLHLL Z70—r ZERLTIEZEW, (v FOERICEML 2WHEEIEY
0—YREICIRBTL & D, )

A RFFIEIXEED <Y FTTWET

./configure
make

make install

Configure DA T2 3> RFFED Unix 77 v b 7+ — LIBT3 EE ST Python YV —2AV ) —DL— MZH
%5 README.rst 12l < Bl SN TVE T,

E&: make install !X pythond3 NA FVUZ FEZFLRZV IV I7EZWELTLEI 2D LAEE A,
Z D7, make install DfNbH D IT exec_prefiz/bin/pythonversion D& A ¥ A b —/LF 5% make
altinstall 2RI ATVWE T,

20 % 2 & Unix 75v k7 4—LT Python Zf§5
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2.3 Python ICBBRT B NAT 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.

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

TP/ T4 LI Bk
ezec_prefiz/bin/python3 A ¥R T) XD SN B 5
prefiz/lib/pythonversion, BHEEY 2 — V2T 27 4 L2 MU D, HREE N 25T,
ezec_prefiz/lib/pythonversion
prefiz/include/pythonversion, Python #3585 Python OMEAAKIZKHE L 725 include 7 7
ezec_prefiz/include/pythonversion ANERNT 2T 4 L2 M) OHERX N S50,

2.4 ZDfth

Python 227V 7 k% Unix TS 72DiE, FIZIERD XS5 LTRZ VT M 2ETARRET 7 4 M L.

$ chmod +x script

)7 shebang T2 227V 7 FOLHEICEE LT, 2V TVOHERWHERZ

#!/usr/bin/env python3

T. PATH 255 Python 4 Y X =7V & -2 L %3, LrL. W2H»D Unix {F env 2~ F2HR
WODT, £ X —FYXR—=D) A% /usr/bin/python3 D LS N—Fa—FLERFUUIRLRV2D LLLE
Ao

Yz nawy F% Python 227 1) 7+ 2 5#5121E, subprocess EY 2 — L EBIRL T X0,

2.5 Custom OpenSSL

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

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

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

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

install sw target does not override openssl.cnf.

2.3. Python [CEARTBNRET 7T 21
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curl -0 https://www.openssl.org/source/openss1-VERSION.tar.gz
tar xzf openssl-VERSION

pushd openssl-VERSION

./config \

@h N B &P

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

make -jl1 depend

make -j8

make install_sw

popd

@h B L B

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

options)

$ pushd python-3.x.x

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

$ make -38

$ make altinstall

EFR:  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 75v k7 4—LT Python Zf§5



THREE

PYTHON %7 %

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 W,

3.1.1 BT 3>
--enable-loadable-sqlite-extensions
_sqlite #EIREY 2 —L T, B— FATRERILRZHR—FLET, (7741 b: no)

sqlite3 £ 2 — /)LD sqlite3.Connection.enable_load_extension() XY v REZML TL 2
W,

N—a ¥ 3.6 TENM.

--disable-ipv6
IPv6 ¥R — P Z2HINCLET (FR— PSR TWBHEIRET 7 4L P THR). socket Y 2 — L E2ZM
LTLEENW,

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

By default, the number of bits is selected depending on sizeof (void*): 30 bits if void* size is 64-bit

or larger, 15 bits otherwise.
PYLONG_BITS_IN_DIGIT % 15 721 30 ICERL F T,
sys.int_info.bits_per_digit 2B L T X\,

--with-cxx-main

23
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--with-cxx-main=COMPILER
Python @ main() Btz a > sf L. C++ a2 %4 5T Python OET7 74 L2V 7 L& T:
C++ a4 F: $CXX . F721& COMPILER DMEESIN TV ERHAIE, £Da >34 7T Python 47T
TZ7AM%Y) 7 LET,

--with-suffix=SUFFIX
Python ®F1{T77 7 4 VO %2 SUFFIX CRRELF3,

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>
TI7ANPDRA LY — VIRFE SR % zoneinfo.TZPATH ICRKE L ¥, zoneinfo Y 2 — 1D
Compile-time configuration 2SR L T 72X W,

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

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

--without-decimal-contextvar
AN—FB—HNAYTHFRAL (T4 1) TREL, Ay Fa—Arary73 A 2#HLT
_decimal fEIRES 2 — LB EIL RLE T, decimal Y 2 —NLESRLTLEX W,

decimal.HAVE_CONTEXTVAR B X Uf contextvars B 2 — LS L TLZX W,
N—a v 3.9 TEM.

--with-dbmliborder=dbil:db2:...
dbm EY 2 =D DB ANy 7TV NEF v 7T 3EFEEA—1"N—=54 RLET,

BRI, Ny 7Ty RaEkany () TRY) =3T3
o ndbm;
e gdbm;
e bdb,

—--without-c-locale-coercion
UTF-8 X—=20u 7 —LAD C ur— L Ol ZENLET (77 4L b TER).

PY_COERCE_C_LOCALE =7 B IZEZE LBV TL X\,

PYTHONCOERCECLOCALE 3 £ UF PEP 538 2B L T F &\,

24 % 3 & Python Z18H 9 %
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--with-platlibdir=DIRNAME
Python D54 75 UF 4 L2 V% (F7 44 M 1ib ),

Fedora & SuSE X 64 ¥’y b7 J v M7 +—24T 1ib64d ZHEHL 35,
sys.platlibdir ZBML TS0,
N— 3 v 3.9 CEN.

--with-wheel-pkg-dir=PATH
ensurepip Y 2 — AT 2 wheel Ry 75— D74 L7 PUTT (F7 4V MIKRL),

Linux 74 AV Ea—>ayDy r =Yy 7R —OfZid, IKFERGREZANY FLT 5 L 2R
LTW2bDHHDH T, HlZIX, Fedora I& wheel 28y 7 —I % /usr/share/python-wheels/ 7 4 L
27 bVIZA YA =)L, ensurepip._bundled »Sv 7 =4 YA P =L LEHEA,

N— ar 3.10 TEM.

312 1R =X 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 HREY 2 - (F7 4L FPTELR, A VA=A INET)DLIRT
AREY2—NLEBEILR, A VA= LEVWESICILET,

N— a3 ¥ 3.10 TEH.

--with-ensurepip=[upgrade|install|no]
Python &4 ¥ A b —VRHZHEITE NS ensurepip 27 FZHERL 3

o upgrade (77 # /L 1): python -m ensurepip --altinstall --upgrade 2~ F%ZFEITLE T,
e install: python -m ensurepip --altinstall 2~ FEFETLET,
e no: ensurepip % E{T LAV,

N— ar 3.6 TEM.

3.1. Configure 7 7> 3> 25
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313 NT7#+—XVRICETR A T3>
Python O#%l. -—enable-optimizations --with-1to (PGO + LTO) 2fff 32 &, RED 7+ —~<
APFOoNET,

--enable-optimizations
PROFILE_TASK %f#H L T Profile Guided Optimization (PGO) 2L ET (77 + v b TIXERD
SERE

C ar %14 7 Clang Tld. PGO O7z®IZ 11lvm-profdata 7B 7 J ADMNEETF, macOS Tlid. GCC
HINELEY LET: GCC X macOS @ Clang DA V7 RICTEZFHA,

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

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

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

774/ b: -m test —-pgo -—timeout=$(TESTTIMEQUT)
N—a v 3.8 Tl

--with-1lto
Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 1lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker
(1d.gold or 114).

N—a v 3.6 TEM.

--with-computed-gotos

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

--without-pymalloc
Disable the specialized Python memory allocator pymalloc (enabled by default).

See also PYTHONMALLOC environment variable.

--without-doc-strings
Disable static documentation strings to reduce the memory footprint (enabled by default). Documen-

tation strings defined in Python are not affected.

Don’t define the WITH_DOC_STRINGS macro.

26 % 3 & Python Z18H 9 %
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See the PyDoc_STRVAR() macro.

--enable-profiling

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

3.1.4 Python Debug Build

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

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

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

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

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

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

uninitialized objects.

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

exception raised.
— 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 introduces

3.1. Configure 7 7> 3> 27
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the only ABI incompatibility.

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.

e 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— a v 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 TEM.

--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 ¥ 3.6 TE.

--with-address-sanitizer

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

--with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).

28 % 3 & Python Z18H 9 %
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N—a v 3.6 Tl

--with-undefined-behavior-sanitizer

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

N— ar 3.6 TE.

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 v 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 Tl

--with-readline=editline

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

--without-readline

Don’t build the readline module (built by default).

Don’t define the HAVE_LIBREADLINE macro.
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N— a3 v 3.10 TEH.

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

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

Override search for Tcl and Tk libraries.

--with-1ibm=STRING

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

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

--with-openss1=DIR
Root of the OpenSSL directory.

N—a ¥ 3.7 Tl

--with-openssl-rpath=[no|auto|DIR]
Set runtime library directory (rpath) for OpenSSL libraries:

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

N— g r 3.10 TEM.

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—a v 3.4 Tl

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

Built-in hash modules:
e md5;
e shal;

¢ sha?256;
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e shab12;
o sha3 (with shake);
e blake2.

N—a ¥ 3.9 THE.

--with-ssl-default-suites=[python|openssl|STRING]
Override the OpenSSL default cipher suites string:

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

See the ss1 module.

N—Ya ¥ 3.7 TEM.

N— =z ¥ 3.10 TZEHE: 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
ZZN—HNUNAL F YL FEERL E S, SDKDIR ZE L FOETICTED macOS SDK AMfEH X3
NEPFIEELET (F7 4L P TIRIEELEEA) .

—-enable-framework

—--enable-framework=INSTALLDIR
PEKD Unix 4 >~ 2 b= Tld7% <, Python.framework Z1Ef L %3, 7> a>® INSTALLDIR %
A VAN NVEDRZAEIELET (T 74NV FTIIEELERA) -

—-with-universal-archs=ARCH
BT 2 2o nN—P AN, FYDOEEERRELE T, ZOF T avid, ——enable-universalsdk D&
EENGEOAENTT,

7 av:
e universal?2;

.« 32-bit;
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e 64-bit;
o 3-way;

e intel;

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

--with-framework-name=FRAMEWORK
macOS @ Python 7L — A7 —2 DHHIZIEE L 3, ——enable-framework DEE S NiHEDAHE
T3 (77 4L Tl Python)

3.2 Python EJILR X T L

321 ELNRSRTLOEERT 7T

e configure.ac => configure;

o Makefile.pre.in => Makefile (configure IZ X DIE SN EF);

e pyconfig.h (configure IZ X DERENET);

e Modules/Setup: Module/makesetup > =)L A2 ) 7+ B L T Makefile 2L K35 C $hiR,

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

3.22 FEREIRRTYS

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

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

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

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

all or just make).

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

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

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

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

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

3.2.4 C extensions

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

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

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> gys.__file__

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

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

Other C 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.so'>
>>> _asyncio.__file_ _

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

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files, C
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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 differ-
ently depending if the Py_BUILD_CORE_MODULE macro is defined:

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

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

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

3.3 Compiler and linker flags

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

3.3.1 Preprocessor flags

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

N—Ya ¥ 3.6 TENM.

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

directory <include dir>.

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

modules using the directories specified in the environment variables.

BASECPPFLAGS
N—Ya ¥ 3.4 THEM.

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

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

N— a3 v 3.2 TEM.
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3.3.2 Compiler flags

ccC
Cayvr4smavr 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.

CFLAGS
Car 450777,

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 processed from
left to right, and any flags in CFLAGS would take precedence over user- and package-supplied -I
flags.

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

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

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.
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N—a v 3.5 Tl

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.

PY_CFLAGS
Default: $(BASECFLAGS) $(OPT) $(CONFIGURE CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS)

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

N—a v 3.5 Tl

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
N—a ¥ 3.7 Tl

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— ar 3.8 TEM.
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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 THE.

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

In particular, LDFLAGS should not contain:

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

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

N—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.

3.3. Compiler and linker flags 37


https://bugs.python.org/issue?@action=redirect&bpo=35257

Python Setup and Usage, 'J!J—2X 3.10.18

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— g r 3.8 TEM.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

N—Y a ¥ 3.8 TENM.
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A M=V TEET, Python RZDOY — N ZEHT L OFEMNRa~y FHEHLTVWET,
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4.1 TERAIVA =5

411 1> X b—ILFIE

X >a—FTE3 Python 3.10 DA YA+ —F 4 2BV ET, A YR FVED 32 ¥y Ml 64 £ v MRS
Zhzh 2 03205053, WEBAVAM—=35 BRAOXY v — FH A XI/NEL, BERIYKR—2 b
A VR =7 FTRICRBICS L THEINCX Y > a— R LET, #7534V M YA =5 KIET 7 4L b A
VAP VIZRBER ARV IPREENTVT, £ VR =3y MERITA T a FARBBED /2DIZ/Z T
REYRDET, A VA M=URICEY Y a— REEHT 210D FIECOVWTIE A7 O0—-RRERA VA F—
L 2L TTREW,

AVAM—SFBETEE. 2 0DFBRE»S Ve DOEENET:

B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
Ch\Users\ ol AppDatatLocal\Programs'Pythen' Python38

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [J Add Python 3.8 to PATH el

"Install Now” %3#R L 7255

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

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

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

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

o Ya—1tAy MIALY P I—FRFITAIZED $5,

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

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

o Ya—1tAhY IPITRTOL—FTHHTES LS512KRD FT,

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

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

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

CNHDATTav2ZH LS, Zh LORERIVBED D TE A,

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

AYA =D GUI THATE23RNTOA 7> avid, avY R4 U oHdETEET, Zhckba—
P OMGER L THE L OEBRICHA T A YA =BT X 5% A7V T MEEINI2A YA P =L %ITH D
TEZFET, bro LT 74V OEEDDIZ, GUI ZMflIT sz RLicZhdba~vy R4 AT a
Ry FTBHIEDBTEET,

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

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

EDPDTRTDF T a2 Vi name=value DIETEL 3, value 1T K 0 THRE R EXL. 1 THEEZ B RIL.
TH2EPADIFETT, FMHAFRER A T a VDRI A MILLFDO@ED TT,
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%aHl FEA TI#ILE
Instal- AT LTA RRA VA= EFET |0
1Al- T2,
1Users
Target- L VRAP=AVEF4 LT MY, InstallAllUsers {ZEWTERXNE T,
Dir
Default- | RXTOZ—HFAITFA YA b =Dz | %ProgramFiles),\Python X.Y ¥ & &
AllUser- | ®DF 74NV b4 YA =57 4 L7 | YProgramFiles(x86)%\Python X.Y
sTarget- | bV,
Dir
Default- | H7—AHA YA b —=1D7%»DF 7 + | fLocalAppDatal,\Programs\Python\PythonXY
Just- NEA VAR =NET 4 LT MY, ¥ 7z &  YLocalAppDatal\Programs\Python\
ForMeTart PythonXY-32 % 7 (& JLocalAppDatal\Programs\
getDir Python\PythonXY-64
Default- | #RAZX LA YA P=AT 4 L7 VL | (%)
Custom- | TF 7 #/L T GUIL ICRRI N 5 MH,
Target-
Dir
Associ- FUFrbA AT RIEEIC. 7|1
ateFiles | 7 4 LV OBEMTFZ21T 5,
Com- FRTD .py 77 A% NL Far,X |0
pileAll ANLT .pyc Z1E5,
Prepend- . 0
Path PATH A YA b= T 4 L Z MY L
Scripts 74 L2 bV 2381 L, PATHEXT
I LPY &Y %,
Short- AVAL=NTBAVRTYVER, F¥xa |1
cuts XY+, IDLE N®O¥a—thvy bE
(=
In- Python ¥ =27 1% A YA b—F 5, | 1
clude dog
In- TNy ITNAFVEBALA VA =VT B, |0
clude de-
bug
In- FAREHNY XK= 7477042 | 1
clude dey b—iL 53, ZNEEETZ L. HHA
AR A Y A b — ISR B ATREMEDS B D
£,
In- python.exe Y BIHFT 27 7y A% (> | 1
clude_exe] A b =33, ZhzEWTs L, M
1. %@H&f‘/ﬂfﬁzgﬁyx b =73 % ATREMEDY B 43
%9,
In- Windows @ Python Z>F¥ A4 YR | 1
clude_launcher V% %,

T +-11

N 2 s Y ar )= = N, ¥ F 2 N,
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BZIETFT 74N P T RAT AV A R Python 4 YA L — g V28T UTFa~ry P23
(a~yFFarFrED):

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TAMZAAL = FRLD Python D %—Y FARAE—DA YR =A% —PFICHHIITOE 2 I, MUTav
RO a—bhy b EENUZRBVWTT, ZHUEA YA =T DRPIOR—I BHML L TERRL, £, HRX
VARXTERVWESICLETS:

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

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

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

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

<Options>

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

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

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

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

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

4.1.4 4o>O—RFERIZ =)L

Python QWL D DHEREIXRANC XY > — R L7zA4 YA P =JRRIEEENTVRW D, 2o OKEExR 1 >~
A= L EIEERT DA VR —Fy MERDPDEIIRD ET, 4 VX —F v MERIDEIIRSRWVWE S
2, BTOAYKR—F Y 2T SRTEZRDXY > u— RLT, %2k BEBBR (layout) ZIERR L., ¥ AR
REASEIR X N2 B B 5. ZHELEA ¥ R— 3y MEREREAR N XS ICLET, COHEOXY v a— F
A RIRBEY FITRELREZD2H LNERAD, L EADEHA YA =N 1L &5 T 25E8I12E v—hL
WKHFryyadhlab—2fHol i3 THHATT,

av YR Iuy o TOavw Yy REFEITLT, BDERI7AAVETELRIETEYYB—-FLETD,
python-3.9.0.exe fTIIEBRD A YA =7 DHFNCEEHZ, AHDT7 7 AL D LOFEEIEZ SRV E
212, DT 4 L2 P VNICELBMEERZES D2 B NWE I L TL XN,

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

P
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4.1.5 1A +—ILEEDEE

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

4 YA b= GUI T "Modify” 23R, Fxv 7Ry 7 2DOFEREEZ 22 THEEDBMEIRSTEET -
Fzv IRy 7 RADFEREZZEZRITE, M4 A b=V EZNDHIBRENZZDIELERA, W 22D A TS
a iFIDE—RFTREETZI LR TEERA, A VA= ATFT4 L7 )RETT, ZRUOEEZZVDT
HIUF, FRWHIRL THLHA YA M—LTI3RENDD T,

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

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

4.2 Microsoft A N7 IN\viTr—

N—a v 3.7.2 TEM.

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

CDRy r=I% A4 YA =T 312 EHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L,
Microsoft A k77 71U T "Python 3.10” ¥ B L £3, #EAT 7V D Python Software Foundation 32 B
L72bDTHB e zi@ LT, A1 A=V LET,

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

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

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python.exe (where 3.x is the specific version you want to launch, such as 3.10).
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.

IRAEBRIZE python -m venv TERLL. AL L TH@EICMHER F3,
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BEZHlDN—2 2 D Python %4 > & b —/L LT PATH ZHUBEM L TH 385E1%. Microsoft A M 7D DT
1720 python.exe ¥ LTEXE T, HL A YA =)L L7 Python IZ7 7€ 2 %I2i&. python3.exe H 3
Wi python3.x.exe £ LTHZE T,

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

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

4.2.1 BIMOE—E

Redirection of local data, registry, and temporary paths

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

At runtime, Python will use a private copy of well-known Windows folders and the registry. For
example, if the environment variable %APPDATAY, is c:\Users\<user>\AppData\, then when writ-
ing to C:\Users\<user>\AppData\lLocal will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbzbn2kfra8p0\LocalCache\Local\.

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

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

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

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_gbz5n2kfrad8p0O\\
—LocalCache\\Local\\test.txt'

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

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

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

keys.

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

46 % 4 Z Windows T Python %5




Python Setup and Usage, J'J—X 3.10.18

package and the user has the correct access permissions.

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

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

4.3 nuget.org NV T—>

N—a v 3.5.2 THEMM.

nuget.org 2w 7 —JF VA4 X &4/ L7z Python BT, A7 AR T2 % Python AWk > 7
L= aryRENRIYRATLATHS Ze 2EKLTVET, nuget 1 "NET O72dD Ry r—I<vx—I %"
T, EARERHSHES Y — A E2EATE ARy 5 —=IICRH L THIEFICEFLEMEL F T,

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

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

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

NEDON—=Y a YEFEIRT 5113, -Version 3.x.y ZEBMLTLEEI W, HAT 4L 27 MVIE . »pOEHEIHA
BB, R r—=TJRB3VTTAL I MICA VA=A ENET, 774N FTEITT 4 L7 MUIE Y
r—Y A UARNCK D, -ExcludeVersion 4 7' a Y IR VWE ZOARNIA Y A b —LENfanN—Va v
EERABET, YT T4 L7 PY)OFIZIEA YR P =L E N7z Python 2EATWS tools 74 L7 M UMDY
£

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

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

—MEANZIE, nuget Xy F—JIET v T L= RTEF, KhFHLoAN=Ya VFBEERICA YA b=, 7
NARATHRENE T, 253 2Kb0IC. FETEESYy F—IZHIBRL, BEA YA M—LT5ILbTEX
T, LD CL Y RTLEF. EARHETY 7 A V2RIEFELTE2RVEGE, ZOEEL BEIRICITWE S,

tools 7 4 L2 bV R LHATIC build\native 74 L7 bUDBHDET, DT 4 L7 bVIE A YA b=
X7z Python 2232 C++ Yud =2 b TEX 3 MSBuild v %7 1+ 7 7 4 )L python.props Z &4 F
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To ZZRREEZANS L HEIIZA Yy X2V, ELRKRIZIA TSIV EL U R—=-PLET,

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

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

4.4 BDHAHAGRBNY T—

N—a v 3.5 Tl

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

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

AR HDHIAAREAICIE Microsoft C Runtime ZEZENFER A, ZHERETZ20E 7TV r—>a v
DAVAM=FDEBTT, ZDT7 VXA LFBICLHEIICZ—F DI AT LA YA M=V EADPD LN ELE
A L. Windows Update iI2X D HEITEHINTWE20db LN EFRA, TODIZLWETATLAT AL MUK
ucrtbase.dll 23% 2 0 EREIEDID £3,

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

ZOEHD 2 ODBEDHTELZ 21— 75— %, UFTHALET,

4.4.1 Python 77U —> 3>

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

SUF v e BRBRABET I 7 ANEZHEIZLEb o LEa—T4 V7 BREL LETHE, 2—HFICLoT
. KER b 72 R R
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270275 AOHELBEHED D FVA; 74 AVIEHREIAR L, BHLRAN—D a VIEREIREL. 774
NOBEMN IR ZICHIG LIRS XHICTEE T, ZLAYDTI—RATREIARARLT VF v, N"—Ka—F
Ehiza<y R4 XFHITHEMIC Py_Main 2O0HTOTHELIXT T,

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

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

4.4.2 Python DIEHIAH

IAT 47 A= FRTEPN ARV I IEHEDOIIBRBDERLELTE X577 7V r—2a T3, Python
HDOAAHOBEAMEIZOBMERE T, —BINIC, 77V r—2a yOREBRRA T4 7a—FMcdH D, —F
3 python.exe ZM-UH T h, EHEMNIZ python3.dll ZfiVE 3, ¥5560D7 —RATH, v— FAJFEXR Python
A 22T ZEREET 2013, HMOALHADOEMEZERL T 7V r—>a DA YA ML =2 a Oy 75 4
L7 FYICELZETHATY,

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

4.5 BN FIL

FZ#ED CPython DEMAYIDMIC, BIMDEREEFi> TWBBIEXI Ny F—U BB ET, UTRARDH S
N=TaveZDXx—rRAHEETT:

ActivePython <LV F 759 b7 3 —LHHDAL VA —=F—, FF¥aX ¥, PyWin32

Anaconda AXKD#H 3 (numpy, scipy % pandas D k5 7%) BEREI a2 -, Ny r—I <X —I % conda

o

Enthought Deployment Manager 7 XIEARD Python BEi & Xy i —I < — ¥ —” ("The Next Generation

Python Environment and Package Manager”),
LUHTIX Enthought A% Canopy 4245 LTWE L7248, 24U 2016 FFICHR— F 2T LE Lz,

WinPython BV FEADRFERA Ay =8, R Fr—=YDELRDZHDY =L ET, Windows [EH D
F4ALIEa—a,
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N5 8y 5 —2F Python MDD I 4 77 VDOERHA—T arBagh s L3R x#A L, 27 Python
F—LFINOERTFOLERALYR— P LERADTIHREL X0,

4.6 Python %179 %

a<wy R7e 7 & W EFIC Python 2 EfT$ 272912, Windows DF 7 4L DRBERE WL OhEZ /-
WERSH LKA, 4 YA b—F13 PATH & PATHEXT ZHBEZMRSE 24 T a v REL TR VWET
M, ZAUIHEHMD S AT LT A4 RRA VA ML= a YOBEAREFEDICRZDIDTT, dLLIHRIENPEFEN
WCHEEN—Y 3 > D Python 25 O THIUX. Windows @ Python Z>F ¥ OFIFERETL T X0,

4.6.1 fHE: RIREBDHRE

Windows Tld. BREZHEZEHANIZ—FLRLE S AT AL LD THRETE, HisWEa~xwr R oy
P —RICHRETEET,

—BENCIRBERZRET B I12E. a~xy F7ury P 2% set a~v Y FEFVWET

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

INHOEEIX, DBICEITINIFECLaY Y —VATHETINGEREDa~y MICERAIN, £/ 20a>
V= AHHAT 2 IRTOT SV r— a V5| &b,

R—t Y B TEBLEHAE D DRBIFOZBOETEMEIN 2 DT, #H LWEERRIICOREZIZHEBMNT 3
ZEMNTEET, python.exe DSA-TWBT 4 L2 b U % PATH IZEMT % Z X, Python O]z - a
VOSEEIT B K 5 ITREET 5 2D O— R L ITIET S,

FI7 A0 OBRBEEBEEANCERT T 212, [RZ—b 27V v 7 LTHRRRy 72T BREEHERE)
EMBRTED, (AVE2—ROTRAT 4R EHNS) SATLOHMERE VT BETRORE K& v%2
Vo Z LTEEIW, ZRTUBEPRXA4 70T, —VFREAZHRE A7 LAREEREZBMLU7ZDEIEL
OTEET, YRATLAEMELEET 2ICEDREDTY VADHIEDORNT 72 R (DF D EHEHER) HHE
T,

AMR: Windows 33 A7 LEHD BAIC 12—V EREHEELE T, ZORBEFENIZE D PATH OIEIERHICHALE
YIZERZERICR DD ET,

PYTHONPATH Z#U& Python D3 RTON=Y a Y THELNEZDT, 41 VA F—LZNTWVWBETRTOD Python
N=Y a VIZHEHMDH 22— PRIV ARD—HEIZEETNTVEIOTRVED, ZHRBEANLREEZTNE
TREHD FEA
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BE:

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

ik
RS

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 —HKFHJIZER
HMELET 27200 set A< FIZDOWVWT

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/setx 1HA B ERIEZ
EEBETL72DD setx A7 Y FIZDOWVWT,

4.6.2 Python R1T7 71 )LZ2RDIT3

A= g 3.5 TLH,

HEIRNIZ/ER X5 Python 4 Y X =7V ZDAX— b X=a—JHH%ZM# 57213 T4 <, Python #a~<> F7n
VT IPOEELIZVWERI LD LNERA, A VAP —FRIEBZDLDOREZITOIX T arddHh 75,

A4 YA N =T DEADR—IIZ "Add Python to PATH” ¥ W5 S XILDA T arBdHh, ThzEiERT5 L
A VAP =FFA YA PG R BRIEZAR PATH B U ¥ 3, Scripts\ 7+ VX OEFbEMENES, T
nZEhavwry vy 7 25 python ¥ XA FLTA YR TV REREILZD, pip ¥ XA T LTy 7r—
VAVAMN=FZEELIZDTEET, avY NI A4 U LDRENRDT, X7V S hea~vy F7 A4 UEIEfTE
THRET2ZIHTEET, AVVETAY OXEEZZSHL TRV,

A VAP ZDF T a Y EAMCLTWER22 LTh, 4 YA =5 2HEETLT Modify) %
BAT, ZTNEAMCLERET, H2W0WEES58 T b, PATH ZRIIFHTEBIETE X T, #E: BEZTHO
BE ESHBLTLEIWV, BEZE PATH 121X Python £ YA+ =74 LZ b EREOGRERDH D FT, 10
DXy bV eEEIanyTRY>TRONTLEI VY, ZNOEFNIMLTDO LR D ET (UFREYD 2 20D
IV MYVEBICHFEELTVE DD RELTHET):

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

4.7. UTF-8 E—F 51
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Python UTF-8 Mode via the -X utf8 command line option, or the PYTHONUTF8=1 environment variable. See
PYTHONUTFS for enabling UTF-8 mode, and € RIEZHDEE for how to modify environment variables.

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

the "mbcs” codec.

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

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

7FfR: 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 TEML

Windows @ Python 7 > F v i3, 7% Python ODX—Y a VOMNEDRFE L ET2HI22—F7 4V T4 T
T, AZV T (FEa~vr K74 V) TRED Python D=y a YORERGZ oM D b, MEEZREL.
ZFON—YarEETLET,

BRIRZEB PATH IC X 2k E ST, 2D T U F v Python O—F#I I AA—Ya v, ELOERLET, 2
DIVFXEFEIRATATARREBDEIDSI—HF DA VAL —2arvDFEBREL. £/, HiL{A X
PN ENEEED B EEONN—Ta v EBELETS,

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

4.8.1 R

ARV RSA D SEENT S

N—Yar 3.6 TEHE.

Python 3.3 ¥ ZhLIED S AT LU A4 R34 VA=A TlE, 7¥F v —» PATH IZEBMNMENET, FVF ¥ —
X, AFARER H 5W S Python D N— a VICHEHMDNH 2720, EFRICE D N—Y 3 > D Python 2314 » X

F—=LENTVWEDONIEETEIDERA, FVF ¥ —PMEZ 20 EHRTIEU Foavy Feavr P
Tu Yy MNTETLTLEE W
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397

Python Setup and Usage, J'J—X 3.10.18

py

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

D N—2 2 > Python (722 213 3.7 & 3.10) 254 ¥ 2 b — L ENTWAHE1E, Python 3.10 25EH§ 3
ZXiZk b ET, Python 3.7 ZEEL72W0iR s, ROavY FEETLTATL IV

py -3.7

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

py -2

BHiN— a D Python 3.x 2EENT 2 D005 5133 TI,

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.

I—FZTr®dD Python £ YA L= a>TlE A YA M—RIZF T a Y THRELEZVED, SVF v
PATH IZEBINE N FEE A,

Zha<y R

py --list

g, BIEA YA P — A ENTWS Python D= a Y ERRLET,

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

(S £ 75 ) @ venv EY 2 — Y — )L virtualenv TE- 7z) (REBEREED 7 27 7 4 77 IKRET Python
DRI N=Y a VEEER T I Y F Yy 2BHT 2L, 7V FyE 70 —NALRf VR 7) X TIERIZD
REREOSDEFETLET, 7B —rULRIEI DA VX T Y ZeFETT 2120%, REREOEELZ(FEIET 2 5,
F7EZBRIIC 7 8 — 8L Python N—2 a Y ERIEE L TLEE W,

4.8. Windows @ Python 5> F ¥ 53
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AOVT D 5ERT S

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

#! python
import sys

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

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

py hello.py

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

#! python3

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

AR Y RPLOMTH L IEERD, BAIMD D2 "python” 1&4 Y A b —LENTW3S Python2.x D
FN—a v AT ERLTLEI N, ZHUIRAEEME L, python B —f&HYIC Python 2 2153
Unix & DHEMD72DHTT,

771 OREERINSESNT S

A YA =T, 7 F ¥ Python 7 7 AV ($7b5 .py, .pyw, .pyc 7 7 A V) WZBEMNIT 572135 T
To DD, ThHDT7 7 A A% Windows DLZ AT 0 =5 —TXINZ ) v 7 LEKZT ¥ F v HfEDRA,
FTHEARZDERIUHEEZ > TR 2 ) T BEONEZREN—T a VERIFETES L5120 %T,

DI LI X BEERMEZ, B—0D T U F ¥ BEEITONFIC X > TEED Python N— a > ZEIFICY R—
FTEXRZ LT,

4.8.2 > x/\> (shebang) 1T

27 VT N7 7 ANDIFDITH #! TIHE > TWBGLEIX, ZDITIET =N (shebang) T& LTHISATWY
E3, Linux fthd Unix % OS X2 5 LAT72db b R—PLTWVED, ZNHDI AT LTIE, RZ
VMR EDESRFETENDDERT DL b E T, Windows ® Python 7 ¥ F ¥ ik, Windows L
@ Python 227V 7+ RICHEERZFHTEZ 2 X 512U, LoflTidzh s OEEDFHAEEZRLTVWE T,
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Python 227 U 7+ D> 2 N V47% Unix-Windows fITTRBMEAIREICT 2720, 2OV F vk, ¥OAL Y& T
EPMFEOLNBDEIEET 27-DDOKED "I a<v Y FEHR—-FLTVET, PR—- X RIEa~> FiC
FUTOBDONHD £

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BRRIC, 3 LAZ V70 1L{TED

#! /usr/bin/python

THRE->TWzH, 77 4/ O Python OUENRFEXIN, HHENE T, £ D Unix LTEIEST S Python
A7V TP T TR IDITVFEETAHEAP DD ETDOT, FVFXYRXEDZENSDRAZ VT M EBERLT
S e TEZIRTTY, DREVHLVWRAZY T % Windows ETHFEWTWT, Unix ETHHHATH-T
FELWEESI RS, 2 NTDSE Just THEDDOZMHIRNEZTT,

FROEDOFREI< Y FTH, (AP ¥y —N=Ta VIR XTx— 34 F ==Y a Oli/jT) RN
N—=TaYEIRETEET, THIT, 7327 2 A F—N—Ta YORAITEML T 32-bit itz ZERTE £ 3, fi
Z X, /usr/bin/python3.7-32 I 32-bit @ python 3.7 2# 5 XS ERL £7,

N—=Ta ¥ 3.7 TEM: python 7> F v ®D 3.7 »HlE. REIWZ 7-64” ZHIT 64-bit [REZERTEZET, 25
o YA FT—AN=TaVBLOXAI ¥ —N=Ta e 7—F727F %721 (HlZIE. /usr/bin/python3-64) T
fRETEET,

/usr/bin/env JERD T = N UFTIZIED 5 —OHIKAIRFENH D £F, 4 YA b= TN TW3 Python %
Tanc, 2ok Python 52177 7 A A% PATH 226 REBE L 3, Z4UE Unix ® env 7077 2B T
BIRBENT, 1D PATH HLOMEET 2D TT,

4.8.3 T N\1TD5|8

¥ = NUATTIE Python 4 Y& 7)) ZIZEI N2 BMO5BEHET 2 dTEET, LERIE = U7
WUATDESFEINTVEELEL & S

#! /usr/bin/python -v

Z DA, Python 1¥ -v A 7Y a V& TEETZTLED
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4.8.4 hRAIAX

INl 771IIICEBHRETAX

FUF I 200 .inl 77 ANVERLIITEES, BENCIE. HED -3 —® Yapplication data” 74 L 2
MY (0% Db, Windows DRI SHGetFolderPath (Z CSIDL_LOCAL_APPDATA # 5 X TMERLiR-TL 3274
LZFY)Dpy.ini &, FVF ¥ eRUT4 V2 MYIZDH S py.ini T, ' AV Y =NV JROFVF ¥ (D% D
py.exe) & 'Windows’ fRDZ > F % (D% D pyw.exe) [FH—D .ini 7 7 A VEFHL 5,

"application data” 74 L7 b U THEESINLHREF. ET77AVDBECHLbD I DEBEINET, 2Dk
O, FVFXOBEICH B inl 77 ANANDEZRALT J AN TERVI—HFIE, 72— LR ini 7 7 4 LN
Dawy Fx FEE (override) TEE T,

T 74 ED Python N—S3>DHAEIAX

EDN—=Y ardD Python 2a~xy FCHHAT 20 Z2ED 70, N—Ya VEfiThavy Fitgoohs
ERBYET N=Ta VB FIIX T ¥ —AN=T a VBETHED, AT a>DEVA R (V) exAF—n—
Va EETHZICKHEE T, 61T, 7327 R 7647 EIBAL LT 32-bit H B WX 64-bit DXH L DRENE
RENDDERRTELT,

722 213, #!python W5 ¥ = NUfTEN—Y a VEHiF 2 EAFHAD, #!pythond XY ¥ —N—Ta v
RIEET 2 N— a VEHiTEEARE T,

Ay REIA=Y a YEMiTHROD SR VGG, BREEA PY_PYTHON 2&EL T, 774 bDON=T 3>
BHiTEIEETEE T, RESINTORVWES, T 740 MEk 737 T3, ZOERUIX 737, 73.77, "3.7-327,
"3.7-64” DX RIEEDEE AV R IA4 Y BIEETEE T, (764”7 47> a v Python 3.7 YD 7 >~
Fr CLPHEIRVI EICERLTLEZ W, )

A F == a VEMiTHRODHIRVGE, BIEAR PY_PYTHON{major} (Z Z°C {major} &, kil THE
ENTZHEDA Y v —N=Y a VEHiF) ZRELTHREBRAN—VarZIEETAILNTEET, 250V o/t
T aVvHRROPLRITUI. TUF v iEA VA= AEAD Python N—=Ya Y EFIELT, HodrokZzd
A% —=N=TaVAFIAF— VI —ADIBREFHODIDOEHHALET, XN TVWEIHLIITEHD FTHA
D, HEREEDAT ¥ —N=T a YRTERORITA VA=V LN =Ta il b %7,

64-bit Windows T, F—® (major.minor) Python \— a > ® 32-bit ¥ 64-bit QWM FF DFEIEH L A b —1
ENTOVRBGE, 64-bit N=Y 2 YOIZIDHIELSINE T, THUIT ¥ F v 32-bit & 64-bit DEHSHTH
FABZET. 32bit DT UF¥id, FEESINAN=T a YHREHTRETHIUL, 64-bit @ Python ZHESEL T
FITLET, UL, EDON=Ya VB PCIRA VAL —ILENTVWEIDLDATI VF v DEHFEFTRTE, %
NoNBA YA P =N ENRIEFRICEFRLR LS (DF DREICA Y X P—1 S/ Python & 7 ¥ F ¥ % 32-bit
 64-bit DEFISHRL LD EWV) KHIWCTEDTT, LiiELieBD, A7 a>p 7327, 764" ¥ 74 v
JATIDEFHELABETEET,

4l
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o BT 24T a VHHREINTWARWES, python BX U python2 a <> FiZAf YA h—l&EhTW
BT D Python 2.x N—Y a Y ZH L, python3 a <Y FiZ4 YA F— L XN TS EHTD Python
3.X %{éﬁﬁbij—o

e python3.7 I< Y Fid, N—=Ya YRERIIEESINTWELD, AT ary2Z2RLEEA,

o PY_PYTHON=3 D3, python B X python3 I~ Rl 124 ¥ A b — L XA TV SHEHD Python
3EMALET,

e PY_PYTHON=3.7-32 D&, python 2~ ¥ Fik 32-bit ft® 3.7 ZfFH L 5%, python3 a~v > F
FA YA P = ENTVSEHMOD Python ZHALET (XT ¥ —N=—Ya YPIEESNLTWE Lo,
PY PYTHON 3&<EEINhEEA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O## . python 8 XU python3 iZ¥H5 563 3.7 #HHL £

BWEBIIMZ, AUREEZYF¥0MFS INI 77 A L THRTZ2Z 0 TEET, INI 774104 T2
t 7> a i [defaults] I, F—HEBEBEEBOF %05 PY_ L WHHHEFER 725D R L TT
(INI 7 7 A LD F—ZBEFALFINLFER LRV ICTHEELZIWV), BEZBONEIZ INI 774 LT
@?EE%J:%% Li?‘o
B Z X

o PY PYTHON=3.7 ¥ HETBZ2ld. INI 77 A LIS FEEBEENE 2L 8 EMTT:

[defaults]
python=3.7

e PY_PYTHON=3 ¥ PY_PYTHON3=3.7 2K ET 2 Z I, INI 7 7 A VTR EaEh2 & L HEMiTT:

[defaults]
python=3
python3=3.7

Y

4.8.5 W

Z PYLAUNCH_DEBUG Vi E XN T Wiz b, KEMMBMTH - TdH, 7 ¥ F v I IEZWIERE stderr (0D
av /——11/) WHALET, ZOBEMDX v —II3FHHMT LHD ZOVHDTIN, E50oknN—TaroD
Python IS izp. REFHED N =Y a YHERI N, 2L T, MRD Python ZETT 2 DifEibh
CIEfER A Y R4 Y RBATLNE T,
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4.9 EZa—ILDOKRE

Python 1ZBH Z D74 77V (k site-packages 7 # V&) A4 Y A M =L L7Z&T 4L 27 bVITKHEAL E T,
Z D7, Python % C:\Python\ 74 L Z PV A YA +=LAkeFTBHE, 774V EDFA4 75 VX
C:\Python\Lib\ IZEfE L, ¥— F =7 1 —DEY 2 —/Li& C:\Python\Lib\site-packages\ IZEM T 5 Z
LI EI,

sys.path 2722 LF X9 51213, DLL & [F U4HT (python37. _pth) »HEATRIREY 7 A /L (python. _pth) &
RUEAID . _pth 77 A VEMEK L, 11TIZDOE 1 DD RREFEL T sys.path ITBMEINS LH5ICLTLZE
SV, DLL #AZEED W27 7 A VEEITAIRE Y 7 A VAWCHDO W7 7 A Ve EEELET, kb, Eoe
RO, FYEAL LEHARALEARTO T T LB RATHIBTE %3,

T 7 ANHBEELIZE B, 2@ TOUV IR MY LEREAHIIEH XN, BEEE— FIicik b, 2D 7 7 £ LT import
site LIEELTVWRWVIED X site B34 Y R— M TERIRDET, ZH4TL # THEZTIIEHAINET, 21
ZHDRRIZT 7 A VDB TN SR D 2 WIS Z T, site DDA VKR — FUIFFRIENATES
. EEOa—-FHIETEHA,

import site ZIEE L7k Zid. (7 ¥ X —R A 7HHENIAHLWV) .pth 7 7 A LI site EY 2 — MKk il
FHEOMHEINE Z EICERLTLEE WD,

._pth 7 7 ANBESDL S o722 21, Windows Tl sys.path IZXDO XS ICREXNET:
o BANCEDTY PUDBMENET, TAUIHILYPT 4 L7 PUERELTVWET,

o ZDXRIT, PYTHONPATH IRIBRZEBMBHET 5 & 2, RIEZH THHINATVWBE IS5 CEMINE T,
Windows TW& F 7 4 Z#AIF (C:\ 2¥) L XAlT 272012, ZORBLEBICEENZ SRADRXY]D XF
B IanrTRITAUEESRVEIERL T XV,

o« BT 77 Vs — 3D, R” % HKEY_CURRENT_USER 72 HKEY_LOCAL_MACHINE O ® \SOFTWARE\
Python\PythonCore{version}\PythonPath O#% 7F—¥ L TEHRT L I LB TEET, 7% —137
74N MEE LTI any TRYIGNTANZAFHNERDOZ LB TE, HL/8ZD sys.path ([JIBNE
NET, (BHEDA YA =7 =133 XT HKLM UH»FIHALRWOT, HKCU ($@H 2T

o PYTHONHOME DR ESNTWBEE, ZhD "Python Home” ¥ LTHbh T T, ZhUNDEE.
"Python Home” ZHEE$ 572912 Python DFEIT7 7 A VD205 ” HHIZ 7 £ L7 (Lib\os.py ¥
721% pythonXY.zip) 2RI NF T, Python home RO 7H/E, Z2ITh50WL20DHTTF 417
MY (Lib, plat-win 2 &) 2 sys.path \ZEMSNE T, ROoroRkro%BmE. 27 7% % Python
path 1LY R b VICEERE N7z PythonPath 2 SR XN F T,

e Python Home 23R0 63, BREEES PYTHONPATH DHEESINT. LIYA MV Y M UBROL SR -
7Ha. BE T 277 40 bOARSZAPBFHEINES (B .\Lib; . \plat-win £ ¥),

XA YDEITT 7 AN ER UG —D DT 4 L2 MU pyvenv.cfg B3H 525G, LURO R o 7-8HIAN#E
Hahxd:
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o PYTHONHOME DSEHEZINTEH S 3. home DX S A DS, home HEEDEEX 4 > DEITT7 7 4 Ao
ETA2DTIERL ZDORRABHNET,

MReLTIH%2D%T:

o python.exe 2 ZNLID Python 74 L7 b VIZH B exe 77 ANVEFTLIzE (A YA P—LEN
TW3HETH PChuild 22 5EHEETINTNSBLETS) core path 2FHEN, LI XM VAHD core
path IZEMR XN F T, ZRLHDL I X+ Y D "application paths” IXHICHAAENF T,

o Python 2Md .exe 7 7 4L (DT 4 L2 b VICHFET 255, COMBRHTHAAZNZHERY)
WA P EIRTVBRHEIE. "Python Home” IZHEE XN T, LI A M VIZH S core path DIFIHX N F
T, TN DL PR MY D application paths” IZHICHAAENF T,

e Python 23Z® home Z RO 61T, LI A MY DESZVEE (ZHUIWL D20 THELLERA »
ZhL—Yarvty b7y TOHEEINT exe). NRAERPROFT 7 4L kv L THMAZDHEDIE T,

HED7 7V 7 — a YREAYNIC Python Y FILLWHEIIZ. UTFOE (OWThyr E2i3Ma8)
WKEDIFEDPOA VA ML=y a v OERLBIIZ P TEET:

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

o python3.d1l % python37.d1l ZHHDHEIT7 7 A b H— FFT 5D THIUL, Py_Initialize()
MEOCH L ICHEST - T Py_SetPath() #» (JIXT®) Py_SetProgramName() % BH/RANICFENH L TL 72
W,

e HHD7 7SV —a v b python.exe Z#EIF 2 I, PYTHONPATH %227 V7 L7bh EFZL,
PYTHONHOME %t > b LTLEE W,

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

instead.)

INHRTRATLTA RRA VA= VENTT 7 AW, BRTDT TV r—2a PNy FASiAFHE S
A772VDav—=IEELRVESIILET, ZhE LRINIEDRI-O7 TV r—ya -+ M1l s
MEZIZ 200 LNETA, LTHELLRIIOIREVPRETT, FrDODDIEFL YR MY NOIFFEED 2%
I —H D site-packages DFEZ D LZIFLT V2L TT,

N—Yar 3.6 TEH:
o Adds ._pth file support and removes applocal option from pyvenv.cfg.
e Adds pythonXX.zip as a potential landmark when directly adjacent to the executable.

N— a ¥ 3.6 TIHESE: Modules specified in the registry under Modules (not PythonPath) may be

4.9. EZa—-ILOBRER 59
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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 EMoE a-I)L

Python 3275 v b7 4+ —2H#2 HIEL TV EF2, Windows L RVWLI=—F2MKRED H D $3, 1HH
FATIVENHDT A TZVDMEHT T, BODPDEI 2=, Z50VoMEREERH S 2DDRA=Ry 23D D
S

Windows [EH OIEHEE Y 2 —)LiE, mswin-specific-services IZEPNLTVE T,

4.10.1 PyWin32
Mark Hammond 12 & » TBFE X7z PyWind2 £ 2 —id, # A7 Windows EHOY R— 1+ 23T 23EY 2 —
MHTT, COEY2a—MEMUTOLI—T 4 VT4 ZEATVET:

o Component Object Model (COM)

« Win32 APT FECAH L

e« LYZNY

e AR IEY

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

PythonWin & PyWin32 i@ L TWa, > 7LD MFC 7 7V 5 —> 3 > TF, ZHAUIEL I, DTNy
HEEt, HAAAAREXR 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.

60 % 4 = Windows T Python Zf£5
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4.11 Windows £ T Python ZaO> /N1 T3
CPython ZHZTa Yy ANV LEZWEE, BRINCTAREZLIE V-2 2EBT222TY, &HV Y —-RED
V=2, LW Fzv 7Y XYY —RTEET,

YV — 2 ) —{Zi Microsoft Visual Studio TOEL RFDY Va—SaryIZrA4re 7 adzrZ b7 7 A ANEE
NTVT, ZUBLBRD Python VY —RiZffbAT0WE a2 4 5 TF, TS 7 7 AW& PCbuild T4 L7
MUARIZHD ET,

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 O#kfEHILFED T, BECH K- PSR TWEEOHLDT T v b7+ — 4208 (2—F —PHFEED
REDFDIZ) FR=—PFPENBL RS> TVET, TRTOFR-FINRNVT T v b7 4 — LDV TOREMIZ
PEP 11 25z v 27 LT EZ W,

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

AVRANFEAA VR = PREINTVWE T Ty b7 3 — 2100 TOFMAERIX Python for Windows
PHILTLEEWN,
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https://devguide.python.org/setup/#get-the-source-code
https://www.python.org/dev/peps/pep-0011
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https://github.com/python/cpython/issues/71542
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MAC T PYTHON Zf£>

E# Bob Savage <bobsavage@Qmac.com>

macOS DEEL TW2 Mac E® Python ERAIRNCIEMD Unix 77 v + 7+ —24 LD Python ¥ IEFIZ &<
BTWETD, IDE Ry 7 —Y « w32 —I vy REDIEMINZBMERAH D F7,

5.1 MacPython DAF L1V =)l

macOS 10.8 225 12.3 £TI& Apple IZ X > T Python 2.7 87V 4 Y X b =L EZNTWE L7z, Python ® Web
B4 b (https://www.python.org) 2> H5EHN—2 3 > D Python 3 ZEUFLA YA =122 dTEET,
HLw Intel @ CPU THEW PPC @ CPU THAA 7 4 TWEETZ 7 2= =91 - N4 F V7 LU FDIR
MObONHH £,

AVAF=IZTI VL DO0DBDHBFIZAD £5:

e Applications 7 # /L &IZH % Python 3.12 7 41X, NAD Python 74 A Y b a—ya v
GENLHFEEEE IDLE; & Finder 225 Python A2 VS 2 X727V vy 7 Lt 2ICEHHT S
PythonLauncher,

o Python HfT7 7 A L F 4 77 V% &L /Library/Framevorks/Python.framework 7L — AV —7,
£ YRR —FEY 2 L DA Z DBFTREML E 5, MacPython 27 >4 ¥ 2 h—AF 21213, Zhb
3 ORHIFRTIUE L WZIFTE, Python EfT7 7 A AADT YR v 7 U ¥ 27 /usr/local /bin/ IZE D
NTVET,

Apple 231 LT3 Python ® B/l K% /System/Library/Frameworks/Python.framework ¥ /usr/bin/
python IZZNENA VAP =L EINTVWET, TN5IE Apple WEH L TWA2HDTHD Apple % — Fot—
TADY 7 b7 MERTADT, WELEDHEIBRLZD LTIEWIF R A, python.org 225H LW —Y 3
Y@ Python A4 YA =13 258103 . ZAZNIEFEICEEST 2 2 DORK 2 Python BNV Ea—%
WA VA= ENE/D, BERT 55D Python DSRAEREL., HHT LI PEETT,

IDLE I3~V TR =2 —=0H D Python DRF 2 XV M7 7R THZeDNTEET, H L Python H34<
DHIDTOHEWIEZ FF 2 X bDF 2a— ) TV ERNPOHAED L e 2BTITOLET,
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b LI Unix 77 v b7 + — 4T Python ZHWENATW25E121E Unix & =55 d Python 227V 7 b
DEITIZOVWTOHiIZHL I EBTITHLET,

5.1.1 Python X2 ) 7 bDORITHE

macOS T Python Z#7® 2 R DA EIIMAEFBIRETH 2 IDLE 25> 2 T3, IDE #HizZR L IDE %
FIAL TR BRXALT A= 2 —2ffioTIZE N,

% L Python 227V 7 %X —3IF1Davx>y K74 % Finder 2»5ETLIWEEEIRINCZT 4 X TRZY
7 M lERRENDH D FF, macOS 1213 vim % emacs L ¥ D Unix DD 74 V27 4 ZDMfHED > TVET b
Ld o Mac & LWIT 4 XD L WIEEIZIE, Bare Bones Software (http://www.barebones.com/products/
bbedit/index.html ZZH) O BBEdit X° TextWrangler % L { i& TextMate (https://macromates.com/) 1ZR
WEIRIERIC 3, ficiE Gvim (https://macvim-dev.github.io/macvim/) % Aquamacs (http://aquamacs.org/)
REDRDHDET,

R—IFNAILBRT YT FREITT 5I1C1E /usr/local/bin DY 2 LD RRAWXEENTWE Z 2 ZHERL TL 2
X\,

Finder 26227V FF2F(TT2DI2E 2 DDERH D $7:
o PythonLauncher \NFJ v 2§53

o Finder DR Y 4 > F 7% 5 PythonLauncher # Z DX 27 U7 b+ (b L<IE py RZV S MET) *
BT 740 D7 TV r—2a e LTEE RAZVT 77 A VEXTAZY v 7 LTLEE W,
PythonLauncher OEREEREICIEED KSR ) T M 2FTT 202 BT 2RALRREND D £7,
option ¥ —ZWLAENHFF v/ FTHZ L TETTIILIRINGDORELZLEZAONET L. BRIFEREA
Za—HPLETOETIIH L THRELEET LD TEET,

5.1.2 GUI TRI VT +ZE1T

HWAN—Y 2 D Python 2. KEMITITEL»RVEWVITEWY macOS OEXRH D F3: Aqua V4 > Fu~
F=Yr e hzdd MOoEVWAETSL GUI 2F2) 7u S A3RRTETETST 20ENDHD X
To ZDXIBRAZ VT M EEITT 51T python Tl { pythonw Z{H > TL 72\,

Python 3.9 TiZ. python ¥ pythonw DX 655 THMER X,

64 % 5 & Mac T Python %>


http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
https://macvim-dev.github.io/macvim/
http://aquamacs.org/
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5.1.3 Configuration

macOS @ Python Tl& PYTHONPATH @ X 5 %2 TOEHED Unix REZHAH X £33, Finder 2256702
FLEEENT 2H5E 0 KD RREABERE T 5 HIEFIMEHETH D Finder IFEFFFIC .profile % .cshrc
T FiAIAAER Ao ~/ . Mac0SX/environment.plist 7 7 A VEIEZRENH D 5, FEMICOWTIE Apple D
Technical Document QA1067 #Zf L TL 72X\,

MacPython ® Python /S 7 —Y DA ¥ A b —JLIZDOWTD X 57 2 1EHIE, BIND Python INYTr—oDA >
A b=l #HiZBRL TLRE W,

5.2 IDE

MacPython ZIZHE#ED IDLE BHFIRIED [ WT Z £ 3, http://www.hashcollision.org/hkn/python/idle
intro/index.html (2 IDLE 25 72D RWAMDBH D 3,

5.3 FEMN®D Python N\ 7r—S DAV A=)

BAID Python Ny 7 —I% A4 YA =T 2HENRNL O0HD £75:

o Xy =3 Python OIEMED distutils E— F 2o TA YA =L T2 B TEET (python
setup.py install),

e ZL Dy r—J% setuptools LIRS pip T v = o TH A YA =L TEZ T, https://pip.
pypa.io/ ZBHLTLEE W,

5.4 Mac TO GUI 70933227

Python T Mac £ GUI 7 7V 7 — a YR UL RT2HERNLD0HD %5,

PyObjiC & Mac ORFTOFFEIEMBTH % Apple @ Objective-C/Cocoa 7 L — LT —2Z D Python N4 ¥
74 ¥ TF, PyObjC OIEHIE https://pypi.org/project /pyobjc/ B D F 3,

Python D GUI V—vF v MI, 70X 779 s 74 —240D Tk V—1AF v b (hitps://www.tcl.tk) FIZH
ANz thkinter TT, Tk D Aqua 4 7 4 73— a ik Apple 28 OS X IZAXY R LTED, HHiN—
¥ a Y& https://www.activestate.com 2H XY >0 — FBRXUA VA=AV TEET; LY —APHELF
THIEHTEET,

wrPython WZHDOANRDOH 270 ATF v b7+ =240 GULI YV —1AF v b T macOS L THA 7 4 TWCEHEL £
Fo 2w —=I2 FF 2 XY M htps://www.wxpython.org 2> SFIFTE F3,
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PyQt IZRDONRDH B0 RT57y 874 —5D GUL V=% v b T macOS L THA 7 4 TWCEIEL £5,
7 LWIB#IX https://riverbankcomputing.com /software/pyqt /intro 125 ) F3,

5.5 Mac £E® Python 77U —> 3 >0t

Mac FOBM®D Python 7 7V 45— a vz 77 af 3§ 5580 Y —3 py2app T3, py2app DA Y A b —
N EREICEE S 2158 https://pypi.org/project /py2app/ \2H D £5

5.6 ttdJYV—2X

MacPython X —1 ¥ 27" 2 ;& Mac TD Python T —¥RHEEICE o TEBELWVWYR—-MY Y —RTT:
https://www.python.org/community /sigs/current /pythonmac-sig/
D% > Y Y — 2% MacPython wiki T3

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

IF14X2Z IDE

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

R —E% /L 5121&, Python Editors % Integrated Development Environments % g3 T < 72& W,
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T8

>>>

2to3

AVRIIT 4Tz NIBITABT 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®2— F% Python 3.x D3 — FIZE#T 2V — LT3, Y —Ra— FZEHL TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
A% ERTDHERRERMEL T, ABC 3K (virtual) ¥ 727 522 BALE T, ZHIRIZ 7 A0 5
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY PEZBLTLEZ W, Python 123, £ DilARAA ABC EMEATVE T, ZORRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MEBED ABC Z1ERTZ £7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED

type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

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

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEUHSBAC, B ($7213 XV v F) CHEF T, HE 2 /s b

asynchronous context manager (JEFIfAa > 7F X b1 —T %)

£7:

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

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

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

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

EFBUIEBOERICBOTHRIN EOa - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT 7EE WV, YV Xy 7 RAZBWTHFIBERT=-DICHoWBEMHS Z e HKE T,
Ml X NS fEE e — A AEBICEI D Y THNE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL 720,

__aenter__() & __aexit__() XY v %
EFT DL T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JEFIHAY = & L — &) asynchronous generator iterator %R 3 BT, async def

TERINTZar—F VBEBIETWE T, yield REFHFOHTERLED £3, yield ik async for
N—TTHATEZ2EOM S EERT 2DIHHINET,

WENIIEFAY = 2L — ZBIBERR L £ 32, RiCk-> TR RS XL —21TL—&2 237556
BHYET, BRSNLERPH L2 THRWEGE, B wen B Ee AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbHBZ 2 HHD
£7,

asynchronous generator iterator (JERIHAY = 2L —& A 7L — &) asynchronous generator B THEK I 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIEYRH XNz L =12 awaitable + 7Y = 7 b %iIRT asynchronous

iterator T3 Z D awaitable 7Y =27 NI, XD yield NETOIEFMIY = x L — KB O AL FE
TLES,

yield 12K %7K, ZDHETOERITRE (v — I VZEHE RERED try ) WHE—FF S %
¥, __anext__() TRINMD awaitable I2& > T FFEHAS T RL—RATFL—4 PERICHM XN
o &, Rl LFERTEEE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTE 247 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator B X2 TERD T4 A, PEP 492 TEA X
NEL%

asynchronous iterator (FEE I A 7L — &) __aiter__() & __anext__() XV v FERELLZATY
=27 MT9, __anext__ & awaitable & 73 =7 P ZRIKRIINIEHRD £H A, async for &

StopAsyncIteration ISV X3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v RK2HRT awaitable
ZRIALE T, PEP 492 TEAXNE L/,

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%RIHE) await N CHHT 2 Z e R E AT 27 M TH, coroutine H. __await__() XAV v
RBHZ2F 7227 FTT, PEP 492 2SR TLEX W,

BDFL AL =K EMEE (Benevolent Dictator For Life) OBS T3, Python OfE#E. Guido van Rossum @
2T,

binary file (XA FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A40DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TT,

str A7V FDFAEEIVTEDZ 77 AT TV 27 MZOWTI, text file BBRLTLZE W,

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

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

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

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

bytes-like object bufferobjects Z %R —kr L TWT, C FEDEKT ##i L7z contiguous Ny 7 7 — 22 {HLA]
BE#2 A 7Y =7 b, bytes, bytearray, array.array . %< O—f72 memoryview 7Y = 7 b3
ZACY D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bMEEH
LIEERYE, "L FVF—XEBERTZ20VAVAREECHHT 2 e RN TEE T,

BODPDRETEINAFV TR LETI0EDRDHDET, ZOREDOFF 2 X PTIRIL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEHFENE T, £/, OB ODLDRETIIAELRA T =27 PO
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL EF, £HITIE bytes & bytes O
memoryview * 7Y = 7 FEENE T,
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bytecode (/XA k2 — F) Python @Y —Z2— K&, Python 7127 4® CPython 4 ¥ & 7V X DNERFEI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, FAL7 7
ANP_EHIZETINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEGEXNET), 20 " FEE (intermediate language)” 1. &4 D N4+ 2 — FIIHIRS % HEKGEE
ZHEITTS RETOY TEET 2 0AET, BERERL LT, N4 ba— FEEL S Python 8~
UBITEWES 32 Z 2%, Python VY —RBTRETH 3 Z e 3 s TuEEA,

NA Pa—Foms—Eid dis ES2a—L HHET,

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 2) RO D ZHREETHEITINZ D158 LTHEXh 5B

ISR (VFR) A—HF—ERA TV 2 VEERT 272007 > FL—+TF, 77 RAERILE, 2075
ADA VAR ALDEEET BV Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALNRLT (0FD, JIRADA VAR YA ETERL
W) EBEEIND ZEZHMNE LTWSAETT,

coercion (BUEH) M TR 2 5182 S HEORPIITONE, HE3RDAL VARV ZADHORNDIEEDZE
#ood, BIRIE int(3.15) IXVFEV/INBURECE BEL 3 ICAFIL £, LA L 3+4.5 TlE. &5 8u3H»
High (—O3BEL — o3 EFE/NBURE). A% 3 2H1ICF URICE#T 22 Ud TypeError fI54AH3
BFongd, MmsRr o/, TRTOGIIE, 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFEUAICERL L 2T UITWIT 8 A,

complex number (ERH) L<HOLNTVEIFEHREMIRL72d DT, TRTOBIFEH L BH oML LTERX
NET, BEEEBEN (-1 OFHR) KEHEHI L 0T, —BICHFETE i rFrh, TH¥TE j
LEPNE T, Python IEBEHICHAAATHIGEL, BEORILTWM-> TVET, EIIIKREI j 22
JTEEET, HlXIF 3+1j TT. math Y 2 — L OEELIE R T %121E, cnath ZVE T, HHR
BOMHIEZ2 D GERBEFOBET T, BEEEECRTIUE IZEFEVREHLTLE->TLVT
Lx9,

context manager (A7 XA A—T %) __enter__() & __exit__() XYV v FEERT S I LT with X
NOBRREZEMT 2479227 b TF, PEP 343 2B L TLFX W,

context variable (Y7 FZX MER) a7 F X MKFL TERREEZROER, ZHUI. D 2EBOMEHIE %
DETAL Y FTERREDBZAL Yy FE—ALX L =JIHUTVWET, LrLay7FXMERTIE 1
DOFETAL Yy FITWLDHhDary7FF A MHH DG, a2 ¥ 7 F R MNEKO TR ARIASRIERE & 2 2
DERDBIFTF . contextvars ZBRL T X W,

72 18 A & FB5E


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

Python Setup and Usage, J'J—X 3.10.18

contiguous  (BE#E. Ei5K) Nv 7 7 HIEIC C-EH 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EAREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XRITORHITIE, ZDHERHR
FATREY ETBHET 2 KO KEEIN, RFXER2OBE DM TV EF TS E T, ZXILOD
C-H RS TIE, X TV 7 FLRAIHCER 2K 2 B3 RBEOBATHRINCLD % DITH L, Fortran
HHE L ELA TR DIR A FHBRANCH E 5,

J—F> (Ar—FY) ar—FYEIIN—F DL —RNZERTT, 71 —F ViFRD sl
RPBAD, ok sl mhr ot s, aL—F B ZL OkARIEN S A5, 2, BT 2
ZEMNTEET, ANV—F Uik async def XTEETEZET, PEP 492 2ZRL T Z&E W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 PR TEITY, 2 —F VBIEIE async def X
THIEXN, await. async for. BX U async with F—V—FE2EOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org TEAAENLTWA, Python 1027 I ¥ 7/ FFEOEMERNLRFEIE TS, "CPython” ¥ W5
HGEIX, Z 5% Jython % IronPython ¥ \Wo 72D 5EEE » XBIF 2 XREBNE LS ICHHINE T,

decorator (7L —%&) IO %R I BIE T, B, Owrapper M TR ZLH i L GHEHZNES, 7aL—
2 DO— &R 72 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT 2l —TF, XD 2 OOBBERITIEHRMICA TS DT :

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

@staticmethod
def f(arg):

FUH&EA 2 7 RCHFELE T, DEDEDIEEA, 7L —XIZOVWTEFLIE, BEUER B &
P IVIRAER DRF a2 X 2SR TLIIZEN,

descriptor (FRZVTER) XYV v R __get__(), __set__Q), B2V __delete__() ZERLTWVWSA 7V =
JbTT, 27 7 ABMENTRAZ VTR TH2 L&, BIFRRICE T, FHE ST K512 EIEDLIT
CHEhE3, @, getset,delete D72 a.b LEL L, a DIV FAFHENTAH 7T =7+ b ZMRKL
FTH. 0 BTRAIZVTRTHUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE< BT 2 ECTHERDET, LWVWOIDIE. TRZVFRZZDN, L XYy R, 7
OXRT 4, ZTAXY v R, $IXY v B, ZLTA=RT FADBBE V5 72% L ODEEEORBTZH 5
T,

FRZYTFEDRXY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ B L TL 72
W,

dictionary (#¥F) EE D & — 2 EINETT 28885 TF, __hash__() XYV v F¥ __eq__ () XY v FEHE
ELERDA TV 27 b 2FXF—ITTEE T, Perl T3y > a (hash) eI TVWE T,
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dictionary comprehension (FFEHNERAD) iterable NORTH 2 WIE—FOBERZME L T, ZOME1LR S
HEPRT a7 MREZHTT, results = {n: n ** 2 for n in range(10)} £ F 5, ¥—n
M n % 2 W) 2EFEEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (#f&HE 2 —) dict.keys(). dict.values(). dict.items() PR TA T =7 bTT, &H
DHEHOEHN A 2 —2RHE LT, §2bb, HEILHEINLI b a—3ZhZ2 ML £3, §FEH
Vo —ZEHINCSERZ Y R MZT 512iE list (dictview) ZFH L TL 2V, dict-views 2B LT
72E W,

docstring 77 R, B, TV 2 —VORAIIONTHEIXFHNV T INTT, ZDAA — b DETRHTIIIEHR X
NETH, ar L 7 RZEoTHAlEh, 202772, BB €Y 21D __doc__ BIEE LTIRIFES R
FT, AVIRARI T a vy TES GRIE: B LTSBRTZ3) OT, A 7927 D RKFa X%
H EHERN IR GATTE,

duck-typing H2A TV 27 I DBIELWVA VR =T 2 —2AEFS>TVEPERET DA TV =27 FORER
BRWTRT T IVITRZANLTT, bbic, BiicA 7Y =7 DX Y v RREEDFEIZN I D bz
DLES, (ZPEADESIKEZIT, 7ADESRKEITIE ZRETLLTHS.)) A VY R—Tz—A%
BEIDEHRTLI T, LR TS v Eza—RE RVE—T7 4 v 7 RREZHF L TCE R R L X
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (2L, Xv &4V
I% HREEV SR THTETAILdTEET, ) 20RO D, HAC hasattr () HIESP FAFP 7n
oIV RMALETS,

EAFP TEBAI% 2 2 X DEFL%2FE S WAL (easier to ask for forgiveness than permission, ~—7 4 — DIk
AN OMETT, Zd Python TIALL LN T VWS =T 4 ¥ T AXA)LTIE, BEITENZ X —EMES
FIETH2DDEREL. ZDIRED R TOWEHEIHINZHRL £ T, COMBTFERSETF2a—-74
YT ARA NI, try XB XU except XD K SADHZDHRHETT, ZD77=v 273 CDES
REBETLIMEDNTVS LBYL ZX A LML S DT,

expression (R) I DELFHiIN S, —F & FH DX (a piece of syntax) TF, SR 5L, K&V
77V, 4. BT 7 A, HETPHEBIFOHE LY, BEERITROBEZOMAELTT, HOZD
Sab L #EWV, Python TREFBORTOMBERI AL VI DI TIEDH Y FHA, while DX 51T, REL
TREEZAZRN X 35D £3, RABATRIRLIXTT,

extension module (RIREY 2 —1) C % C++ THELNZEY 2 —/LT, Python ® C API 2F|fH L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESNY 7 I MK Vstring” EMEER, 2T 7 —~< v FEAXFEHY
77V OFEMEEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FUDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K&¥Ff
DHD) ERALTWEATY 27 bTT, 77A40F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDRA ML —IRBETNNA R (FIZIF, BEAHS, 4 XEY
Ny Tz ITy b NAT F)ANDT I RAZHENTEE T, 77 ANVATT =2 ME file-like objects
X streams & XN FE T,
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T3 AN T2 MIQWFEBX3IEEIVET: Lo NAFU—=T704)L. N7 7Ehi= N1F
=T 7). ZLTC THFRART77A4I TF A VX —T 24 AT io BEY 22— LTERINTVET,
T 7 ANF T 27 b BAELIEENTL T open ) BEUEfES Z 2 T,

file-like object file object ¥ [AFET 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.

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.
finder (774 V&) A YR=PINTVWBEY 2—D loader DFERERTTEA T 227 b T,

Python 3.3 YT 2 MO 7 >y 4 Y X3 H D £, sys.meta_path THHXNSZ meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

FHICOWTIX PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division (V1D TRRE) — L WEEICYI D T2 HEEMRE, YD B TREEE T // T, Hlxid.
11 // 413 22k, 2R ENFRCFENEBOBEDRETIX 2.75 28 BoTx¥ 3, (-11) // 4
& -2.75 2 INEWAIZ A2 FRIE: ADEERAOADEITI) DT -3 1482 I LITHERLTLEZ
W, PEP 238 ZZHLTLZE W,

BE¥  (BIE0) MO LANZEZ RS —EHOXD Z e TY, BEICIZ 0 LD R348 #ET e PR ET, FER
DEITRHZSIBEFHAT 2 Z e PHK T T, R AV v E, function 2B L TL 72X W0,

function annotation (B¥(7 /77— a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEEFEEYE ODIEDATS: fIZIX. ZOBKE 2 2D int HD51%
ZHS LHIfFE N, £ int OB D EEFO L HfFETVE T,

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

return a + b

BT /) 7—3 a v OXER function O TSN TVWE T,

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.
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_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it

will (or did) become the default:

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

garbage collection (HFR—YalL 7> ay) ZhEEDLDNSZ Z 2 DRV EY ZFRT 2 TF, Python
F. BRA T Vb ERSRERH UBES 2RI —YalL 7 X effioThHR—yav s> arziT
WET, IR=Yal 77Xt gc T 2—NZMlioTIRIETEET,

JIRL—& (Y x=H VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFET, yield . for V—FTHHATED, next() BETHEZ 1 DFOWMOH LD TE
%5, EHOWM O ZERT 2 DIHEHENET,

BEIEY 2 AL —ZBZELE T2, WRCE-sTE Pz RL—F4TL—% 25T HEVNHD £7,
BRI ENERPH S 2Tl E, RO e 2 B2 AL £,

generator iterator (¥ =z AL —& A 7L —2X&) generator BIITHERINE AT =7 M TE,

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

generator expression (¥ =t L —&ZN) 4 7L =22 BT TY, HHOT, V—TEREERT S for fi
#PE, Z L CHBARER if Hi OOV TWa K 5ICRAE T, 25 LTS nRiE. SHlloRIRcm
RS L £

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

generic function (¥ =3V v Z7BI#) 22 58U LRI C1#EZ 5 2 BBE D oM S W 2 BET 3, PO L
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z &0,

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

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

GIL  global interpreter lock B L TL 1Z&EW,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

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/0O.

BRI BHHASALVF ALy ML Lef &7V & (HSh 7 =& 2flirvhiETay 23 2%) 235
RINFELRED, KRy I0 Ty PDGEDNRT 3 =<V ADEP>TZOTHIILERATL
J2o TDORT =< ADMEERRL ES 2528, EERIDEHCEVRETFaX IBEMT22EX
LNTVWET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) ELHZHRHIT 272012, WMET DY —R7 7 4 VORI TR
REZI TR Ny Y 2 B2 AT 2L Pa—FOFy v > 2774 LTI,

hashable (/v > 2 \[GE) Ny adiE BA TV =7 b i, EFHBFEDLRO Ay Y 2 HEZFD
(_hash__ () XY v R2RE), MOFTV =z b L HEATE2 (_eq () AY v FANE) +7
V7 bTY, AfERANY Y2 ATV 2 7 MEIBTE Uy & 2 HEFFORENH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZ T, HEREESDT — 2HEEIIN
BTy Y a5 ffioTWBE 6T,

Python ®4 I 2 =X ITAREHAAF T =7 I IFL ANy Y 2aR[RETT, (VA MPEHED X
572) T2 —RITNZAVTFIENY Y aPA[RET T, (X IR frozenset DX H572) £ I a—& 7Lz
YTFE EHEBNy T AFETHL L EDHNYy Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = MET 7 AN FTHAY Y adfETT, Z061EET (HEZRNT) HEBRRIZIES
fficsd b, Ny aflld id) LB ET,

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

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) BEDEZF07cA T2 M T A 32 —KRTNRATY =2 M, BUHE.
XTI BEXERTIAREDRDHDET, TNHDOA TV =7 MIEREZONEEA, FOEEZFTEIES
BRI Hi7e A 70 227 PRAERLRTIERD S8 A A 32— T7ARA TV =7 ME BEED Y
¥ 2l R L 72 IR CTEHBEREEZRZLET, HEDOF—2ZOHITT,

import path  path based finder A3 import 3% €Y 2 — L EMKRT 2501 (L7213 path entry) Y A b, import
. 2OV R MEIEYE sys.path 25RETH, TR0 F—IOHFEFH v —2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMHIDEY 2 —LD Python 2— FTHZ 2 X 5ICT 20T,

importer EY a—LEEL TR —FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 2 b,
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interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
PDIEY — o v RBY BB W0IE Sequence BT FEE LTz __iter__() XY v Fh __getitem__() X
Yy REFROEED I FADA VARV ANEENE T,

RAEAREA 7Y 2 27 M& for L—THRRZDMEZL D> —r VR (RE: 22T TOY—Fr Y REiE, ¥—7
Y RTITIR L T2 DF 8N S FER) BRE Y 2 2R (zipO), map(), ...) THIATE $3., KEATHE
7Yz M ERHAAHBEE iter O DL LTET L, ATV MIMNT 24 7L —X%RLET, Z
DA T L —RIEZ—HEOMEZ 5 FETEIMHEH TS, MERIREAREL 7Y =27 P25 B3, iter() %
FEATEDA T L —=RA T 27 e A TRIET 2MBBEEHD XA, for XTI Z DEIEL HEINICIT
W, R EL OERMEER L TL—F2RILTWAA T L — X2 HHLEST, 17L—%2 ., =47
VATV —F BBRLUTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—247Y =7 PABRZIES __iter__() XY v FEEELRITNERLBRVDT, 4 7L —&IIftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
FTF, (list D& H7%) ar7+-+ 7 =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HoDOAFL—a Yy THEABADEILA TL—ZF 727 F2EIGRT 2, ZOarFFD LI
f;ofbibij—o

P2 IBEIE typeiter I2H D 5,

CPython RZEDF#l: CPython does not consistently apply the requirement that an iterator define
__diter__Q).

key function (¥ —BI%Y) *—RBI%L. &5 WVIZRABMBE I, Y — M RIEF O b OfiE %R IO H L AlhE
7Y x 7 b (callable) TF, fflZ 1. locale.strxfrm() ZF - XX, v —AKEFDOY -+ D
HEICDo b oY =+ F—%2IRL %,

Python DZL DY — Vi F—BHEZZ WY BROU S IES 7L — b2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEIIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NIXFEZRXFILIZWY —
FE2ITOF—BBE LTHES 22K E T, HSWE, lambda r: (r[0], r[2]) O XS5 7 lambda
A oF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W95 3 DDFXF—Bfa> A+ 77 &2 LTVET, F—BROIMED T EMWTTD
fili% Sorting HOW TO 2ZMRL T X W,

keyword argument E5|H ZZR LTI W,

lambda (7 A4 %) XD A4 > F 4 VBT, B Ehiz 2iCHizhs 1 20 i 28459, 74
XA Z1E S M lambda [parameters]: expression T3,

LBYL [Z23%5%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, FUOHLPHRRE
1T 9 H0S, BIRANCHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRAYT, if XHi
CEA[FDNZ DDFHENT T,

JAF ALy RMEINLBRETE, LBYL 7 7r—F13 " B27 #fRr 7 RR” BREOHEIREL 5| Zik
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDBRS L RBML £5, ZOMER. vy 275250
EAFP 7 7/a—F %5 Z L TR TZ £,

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.
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list (YA b)Python DMABAAD =T 22 TF, VAPEWSHATTTA, V7YX PTIEARL, fio
S CE O HLA (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH 2 VIE—HOERZWIE L T, 2R Z Y
A MEIRT, AV 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 EHEEGL (0x..) LEXFHH»EH225 ) R AR F
T if HildA > a3 2T, if HiBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— K334 722 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEVBA, B—X—13—INT finder 2 HIRENE T, FMllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFEFET T,

mapping (¥ vy BV 7)) {TEDOF—HEXE VK- L TWT, Mapping »* MutableMapping @ fHHHEK >
TJA THEINIZAY v FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ Bf&
3H D EIH, HYTE.

meta path finder 23252 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 77 AERIZ, 7 7R, 7 7ADEEL, HESFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIIMD., 77 AE2BETAVET, IFLAY
DA 7Y =7 MEASEE RIE: XX 77 2AD) 77 4L b OEERLEHL TVE T, Python 2RI 0
WEHARLDAR YT T AR TESRTT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LaL, ~HOHETIE. XX7 7 RIANTT LAY MeiiEzR#LET. L Z3BEY
rraou W ol ALy Re—=TMWEEMLD, A7V 27 bOAEREEH LD, ¥ ZL
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

XYy R (XYY R) Z7IARMROHPTERINZEK, ZDI77ADA VARV ADEME LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOHE—518ILEE self
CIENET), B ¥ RA SN O—T 3L TLIZE W,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 ADRENERZ BRSNS IEHFTT, 2.3 DD
Python 4 > 2 =7V ZHFHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIL T E W,

module (€Y 2—/V) Python 22— FOMBKHEN L LT3 AT 27 P TT, €Y 2 —MIFEED Python
FTV 2 VEEUANIERERLE T, Y 2 —MIZ importing DUIRIZ X - T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWY,

module spec EY 22— EB—RKFT23DIffb s 4 v R— MEEOHERE L HANZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL TL FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLES W,

named tuple 7 &HiIffE X FA7 WS HEEX. ZFTSALERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D DHAALRIHHFIN E X TS LTT, o)
¥ sys.float_info TY:

>>> 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

(EDFID X 512) WL O DEHIN & X T MFHHAABEN R > TWE T, ZOMITHHHIN E X 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HEIDT7 4 — L FEERLTERTEE T, 20 L54K7 7 RIEF
BCE WD, collections.namedtuple() 7 7 7 M VB CTIER L7z D T&E £ ¥, HHEDHIEE. FH
TEVIHAFIT Z X TR AIAADARIT & 2 T NMTIIR R X Y v RZBIITEE T,

namespace (FH(Z2MH) BRI SN LT T, AEIEMIEEHEL L TEESINE T, AEfEicE st 7
Pz D (XY RD) ARNFIZE 72072 TRLE, RFAED D, KN D, Z L THAA
HDHDHH Y T, HHIZEHIEARTOFEREZHC ZLICLk o TEY a— WY R— T 5, HIZIXH
$ builtins.open ¥ os.open() BHHIZEMTXAHEINTVWE T, £/l YDEY 2 — DB ZEE
LTWBH0HHRT 2 28Ik o THARTZEBIE TG e RTFEZ SR L $9, #1213, random.seed() X
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THERIEINTWVWS I HHH
5 TT,

namespace package (HHIZERI Sy 7 —2) T Rw r—IDar 7+ LTOAREMREIN S PEP 420 TER
Iz package T, HRIZER Sy 7 =D 3WHEIRRAZFEL RV Z e 23 CTE, __init__.py 774V
R0, reqular package 13RI D 3,

module 2SI L TL 72X W,

nested scope (R A FEINTRI—=T ) HMITERZIN TV IEHK ST 2MERET T, HlRIX. 2B IO
B O TERI N TV E5E. NHlOBEEZIMIOBEKFOZHESRHTEET, * A PEhkRra-T
(77 4V b TREBOSREI DN TE, ZRORARTERVOTERL TSV, =R,
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BOAMDR 2 —FTEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AFTY =27 MELILTW 2T OE WHETT I, LAA]

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
VI TRAXYw B, ZLTHMXY v FED Python O LW, ZHELERERFIHCTE % L7,

object (A7 =7 1) KA (BIERMH) LERINARLZEN (XYY F) 2502 TOT—X, $LE 2T
DFHAZAINT ZZA DRBOEE S FADZ &,

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

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL ZE W,

parameter ({R51%1) ZRITOFEERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIS D D 5

o UIBFLEF—T—F: UE THIWE F—T—F3 e LTEIT P TEZ5|8EHELET,
ZRUIT ZIELLTRD foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBIXE-TOAGALNZGIMEIEELES, MESFHOLIEIX BEERDTIED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRD posonlyl ¥ posonly2 1ENiE
HRHBIBICKR D £5:

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

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5HERELET, ¥—V— FNEHOF|HEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEIEZHD * DETT:

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

o AIERME: (ORFIETECZ SNMEREOMES IS A T) EEOEBOMES A E 2 5
NZZeRIEELET, 2D LI RRFIEE. BLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

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

o HAERF—T—F: (fhDORFIETRICZT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBPEZONE I EHELET. ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNC ** ZOFBZ I L TERTEE T,
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REBIBUEF 7> a vy e MEDSIHDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

REI1E . FAQ @ E5IB YRGB DEWIITTF 27 | inspect.Parameter 7 7 X, function £ ¥ =
. PEP 362 2L TS0,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, G A b
7z path entry W2HBEY 2 —NVERDFEHEEH>TVET,

NRRALY M) =T 74 VRPFEETBE XY v FIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
LHERH > TWBIGEI path entry finder ZiBL E T,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMREL FT,

path-like object (path-like # 7Y =7 }) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes A7V 2 b, F721% os.PathLike 7R b aVEEEL AT I 27 b
DENPTT, os.PathLike 7B F A ALZHR—-—PLTWVELF TP =7 M os.fspath() ZESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEE£ 3, os.fsdecode() & os.fsencode() I
ZHEN str H BV bytes IZR2DZRIET 2 DI R £F, PEP 519 THAZIF L7

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 Xt L THEHREZRMT 2. H20iX
Python OHHERER Z DWMIELERIEIC OV TR T 2 REITEHTT, PEP &, FEREIC O W T OB HIh
AR IR E T 2 HRE DIl (FER) 21X Z2RNETT,

PEP 3. #HHSREDIRRIChD 2, a3 2 =7 412 & 3 HEIREDER . Python 1272 X 2 ZEHAWT DL
DD DOHEEMOEHEL 223 2 2EKLTWES, PEP OEFEEZEICIZ2I 2 =7 1 NOBEER LT
52k, RMEBERZNENTZ2ZLDEBHBEDD 5,

PEP 1 2L TL 72X W,

portion PEP 420 TEZR I T\ 5, namespace package BT 5, BED 7 7 A D (zip 7 7 4 MTHEN
SNTWBHAbHS) 1 DDF 1 L7 b ) IIE N b0,

&5 |8 (positional argument) 5|8 2B L T2 &0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HEHERNICPRAN SN DT, ZD X574 A
VR—=T 2= ANDORKERLEH L, WETHZ L INTOIEEMHFINTOERAN, a7HEHICL-
TRE L AR IR, BRAEEIBEE (VX2 —7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAITONEDDTIEDH D ERA - ZHUd API 2HAATLENCITRE L S TWiE
KIGRMDPBEE L Z2IZDATOIE T,
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E APLIZOWTH, BITEMEDBZWEHIX TREFER LARINTWET, BERHAL 58
THRIT ALK E R T RETT,

Zo7at2zkh, BES A TISVIMEr R T VIRV TAD SN Z L, R
PREZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl #ZR LT EX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALT7F, (Python 3 AEWIFFRDFE - IEHIES Nz

SUTF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—RNARE X HTErNza— R Tk {. Python ORI A T 4 F 212 - 72%

2R a— KR, BlziE. Python O— %4 7 4 F L Tld for XEMH->TAT I ITNDITNTOEH
WKE->TL—FLET, tDZ < DFFEICEZOMAMEAIZRND T, Python IR THWARWAIZFRD DI
BHED AT > 2 =% F50d L EEA:

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

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV FEAD, 7 RR” BRT Ry MEEIL TS, PEP 3155 TEHRINTWVWET, by FLLDREER
79 ATIE, BfiEA 727 bOZRIEFELTT:

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

pass

>>> C.__qualname__

VC'

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

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

EYV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORRY =V EL 2K
DKy +EFREL, HlZiF email .mime.text ZEMKL £

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

'email.mime.text'
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reference count (BRA TV b)) 24TV 27 MINTEBRO, BRAVV EB 0BT E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EQEHNERAD, CPython FE
DEERBERTT, sys BV a—Z, 7l o5~—nEEDOA 7227 bOBRBAY Y 227250
getrefcount () PAEZIRALL TV T,

regular package ZfAI7R. __init__.py 77 A VEBLT 4 L7 MU & LTD package,

namespace package FZBLTL X0,

_slots__ ZS5ANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TIP, ELLFESXEPLMY v F—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADPKEIHIET 5.
Vol BRRE, HDLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() A Y v FZEUL T
PR=—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZINZIX, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem__ () & __len__() dHR—-PLEITH. KK
DB TR EED immutable R¥ =25 720, =57 Y XTE R vy Y7 (mapping) &
AIRENTVDDOTHERL TSN,

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

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

b -

__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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEITZ—DODFIBDOIENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—FEELATI 27 be AT RE BFRL [1 THEZOLNEROD
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFEIMN (HFF) LBk
slice 7Y =2 FEWNETHHL TWE T,

special method (R X ¥V v V) & 2 RUTKEDRIE. B Z3MNEZ § 572912 Python » HHEEICHF U Eh
2RV y R, ZOFEHDOXY v i, XYy FHEORHLRRICT VX =227 2 DDV TVWET, F
BREA Y v RIZDWTIE specialnames TR Z N TWVWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroliIh
2H5DDEELMNTT, HBHFICIX if, while, for H D T,

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.
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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 (TXAMT7AN) st ATV 27 M EHAFETES file object TS, LIFLIE 7FR V774

VIEFEBCAAL MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 7 ZHABMITVE
T TFARMT7 74 LVDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r'or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 ANF T2 7 MZOWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZHE 77 4 — FXFH)) 3 0D L2 4 — bELE (") 7R w7 4 — () THELL

type

XFF, BED (—E) 74— NXFINHEANTRETE 2 XFINENNIDH D FHAD, BO0OEHTH
T3, 100200l +— bEEZ Ay —HLICEL e TE T L. THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy i— g YT EE L RICRHIERN TS,

() Python #7222 bOREA T 27 b BREDISIRDDPERDET, HOWEHATT = r MIE
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 A LU0, type(obj) THUF L7z h HK
%9,

type alias (Bx 4 V7 R) BMoFI#AT, BN FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZI:

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

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass
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HEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > b)) B 7 7 R, BED 5 X =2 PR DEOIRFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY —1ict > THRATH D, IDE
DaA—FHTEL ) 777X ) Y TOFHFITRED £,

Ja—NVER 77 REH, BT, - EETRVWHDDAL v M typing.get_type_hints()
THRTEET,

FEEEDFIHD D % typing ¥ PEP 484 2SR L T X\,

universal newlines 77X A N A+ VU — 2 DERIED—DT, UFDIRTEITREFEML £ 3 Unix DITRIE
"\n'. Windows OE '\r\n'. &\ Macintosh OFRE '\r', FHEIZOVWTEEL LI, PEP 278 ¥
PEP 3116 , X5IZ bytes.splitlines() SR L T X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICERZ T 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

77 T7—ayid@EEEEY L OoFdifbnEd: FlZIE, ZOZEEX int OfEZES Z & 2 H
FIhTnExd:

count: int = 0

BT )T — a YOI OWTIE annassign fi TR 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) tHARAANCY) D BES N RATERE T Y, ZAUC X D Python 2—H# e 7 7Y 7 —
Y aVIFFAUYRAT A BTN TWA D Python 7 7V 7 — 3 Y OZEFNCTFHT % 2 272 { Python
Ry T —=IDA VA= VEEHFETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (A=) ZRIY 7 by =7k DERS N3 Y ¥ a—%, Python DR~ E A
Ara=Fay LI IHBUN L N FO—F ZETLET,

Zen of Python (Python ®1&D) Python ZHE LAMHT 2 L ToOEZ L5, Python OEHEAI EH¥ %2V
ZAMZLdDTT, XahE7r> 7 FT "import this” ¥ 2L ZDVY R MEFHDFT,
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CORFaAXYHMIDOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

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

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

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

B.1 Python R¥ a2 X2 BikE

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

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

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

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

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

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

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

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

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

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

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

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.18

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

3.10.18 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 3.10.18 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 3.10.18 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 3.10.18 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
3.10.18.

4. PSF is making Python 3.10.18 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.18, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

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

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

its terms and conditions.

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

granted on that web page.

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

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

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

associated documentation.

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

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

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

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

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

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

its terms and conditions.

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

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12Hi <)
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HIDR— % 5D E)

under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18 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,

(Ko<= 1ZHi)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

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

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(RDR=212#i<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

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

C32 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.
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

KDR=12%E <)
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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.
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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
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
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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.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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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:

/****************************************************************
*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR 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:
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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:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

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

distribution.

. 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/)"

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

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. 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.

. 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

(Ko<= 1ZHi)
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* 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

* 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.

(Ko<= 1ZHi)
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* 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.]

*/

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
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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,
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.
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C.3.15 zlib

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

is too old to be used for the build:

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

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

arising from the use of this software.

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

freely, subject to the following restrictionms:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
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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

KDR=12%E <)
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

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

license:

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

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

are met:

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

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

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

specific prior written permission.

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

Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

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

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

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

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

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

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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PYTHONASYNCIODEBUG, 15
PYTHONBREAKPOINT, 12
PYTHONCASEOK, 13
PYTHONCOERCECLOCALE, 16, 24
PYTHONDEBUG, 7, 12
PYTHONDEVMODE, 17
PYTHONDONTWRITEBYTECODE, 6, 13
PYTHONDUMPREFS, 18, 28
PYTHONEXECUTABLE, 14
PYTHONFAULTHANDLER, 14
PYTHONHASHSEED, 8, 13
PYTHONHOME, 7, 11, 12, 58, 59
PYTHONINSPECT, 7, 12
PYTHONINTMAXSTRDIGITS, 10, 13
PYTHONIOENCODING, 13, 17
PYTHONLEGACYWINDOWSFSENCODING, 16
PYTHONLEGACYWINDOWSSTDIO, 14, 16
PYTHONMALLOC, 15, 16, 26
PYTHONMALLOCSTATS, 15
PYTHONNOUSERSITE, 14
PYTHONOPTIMIZE, 7, 12
PYTHONPATH, 7, 11, 12, 50, 58, 59, 65
PYTHONPLATLIBDIR, 12
PYTHONPROFILEIMPORTTIME, 10, 15
PYTHONPYCACHEPREFIX, 10, 13
PYTHONSTARTUP, 7, 12
PYTHONTHREADDEBUG, 18, 27
PYTHONTRACEMALLOC, 15
PYTHONUNBUFFERED, 8, 12
PYTHONUSERBASE, 14
PYTHONUTFS, 17, 52
PYTHONVERBOSE, 8, 13
PYTHONWARNDEFAULTENCODING, 10, 17
PYTHONWARNINGS, 9, 14

TEMP, 46

BA%K, 75

A

abstract base class, 69

annotation, 69

asynchronous context manager, 70
asynchronous generator, 70
asynchronous generator iterator, 70
asynchronous iterable, 71
asynchronous iterator, 71
awaitable, 71

B
-B

ORYRSAF T3>, 6
-b

ORYRSAF T3>y, 6
BDFL, 71
binary file, 71
borrowed reference, 71
bytecode, 72
bytes-like object, 71

C

-c <command>
ARV RZAFToa>r, 4
callable, 72
callback, 72
C-contiguous, 73
CFLAGS, 35, 37
CFLAGS_NODIST, 35, 37
--check-hash-based-pycs default|always|never
ARV RZA4FFa>, 6
class variable, 72
coercion, 72
complex number, 72
context manager, 72
context variable, 72
contiguous, 73
coroutine function, 73
CPPFLAGS, 34, 37
CPython, 73

D
-d
ARV RSA2F T3>, 7
decorator, 73
descriptor, 73
dictionary, 73
dictionary comprehension, 74
dictionary view, 74
--disable-ipvé
ARV RSAVFA T3y, 23
--disable-test-modules
ARV RSV FToay, 25
docstring, 74
duck-typing, 74

E
-E
ARYRSAYAToay, T
EAFP, 74
--enable-big-digits=[15]30]
ARV RSA>FFay, 23
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--enable-framework

ARYRSAFTFoar, 31
--enable-framework=INSTALLDIR

ARV RS> FF>a>y, 31
--enable-loadable-sqlite-extensions

ARV RSA>FFo 3>, 23
--enable-optimizations

ARV RSA>F T3>, 26
--enable-profiling

ARV RZA>FFo gy, 27
--enable-shared

ARYRSA>F T3>, 29
--enable-universalsdk

ARV RSAVFA T3y, 31
--enable-universalsdk=SDKDIR

ARV RSA4>FTFoay, 31
--exec-prefix=EPREFIX

ARV RS F T ay, 25
expression, 74
extension module, 74

F

f-string, 74

file object, 74

file-like object, 75

filesystem encoding and error handler, 75
finder, 75

floor division, 75

Fortran contiguous, 73

function annotation, 75

G

garbage collection, 76
generator, 76

generator expression, 76
generator iterator, 76
generic function, 76
generic type, 76

GIL, 76

global interpreter lock, 77

H
-h
ARV RSA>FF>a>, 6
hash-based pyc, 77
hashable, 77
--help
ARVRSA>FFa>, 6

-1
ARYRSA A T3y, 7

ARV RZA>F T3>y, 7
IDLE, 77
immutable, 77
import path, 77
importer, 77
importing, 77
interactive, 78
interpreted, 78
interpreter shutdown, 78
iterable, 78
iterator, 78

key function, 79
keyword argument, 79

L

lambda, 79

LBYL, 79

LDFLAGS, 34, 37
LDFLAGS_NODIST, 37
list, 80

list comprehension, 80
loader, 80

locale encoding, 79

M

-m <module-name>
ARVRSA2FTar, 4
magic
method, 80
magic method, 80
mapping, 80
meta path finder, 80
metaclass, 80
method
magic, 80
special, 85
method resolution order, 80
module, 80
module spec, 81
MRO, 81
mutable, 81

N

named tuple, 81
namespace, 81
namespace package, 81
nested scope, 81
new-style class, 82

O
-0

ARV RZAF T3>, 7
object, 82
-00

OARVRSAFToar, 7
OPT, 28

P

package, 82
parameter, 82

PATH, 11, 21, 41, 43, 5053, 55
path based finder, 83
path entry, 83

path entry finder, 83
path entry hook, 83
path-like object, 83
PATHEXT, 43, 50

PEP, 83

portion, 83
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--prefix=PREFIX

ARYRSAF T3>, 25
PROFILE_TASK, 26
provisional API, 83
provisional package, 84
PY_PYTHON, 56
Python 3000, 84
Python Enhancement Proposals

PEP 1, 83

PEP 8, 67

PEP 11, 39, 61

PEP 238, 75

PEP 278, 87

PEP 302, 75, 80

PEP 338, 5

PEP 343, 72

PEP 362, 70, 83

PEP 370, 8, 14

PEP 397, 52

PEP 411, 84

PEP 420, 75, 81, 83

PEP 443, 76

PEP 451, 75

PEP 483, 76

PEP 484, 69, 75, 76, 87

PEP 488, 7

PEP 492, 70, 71, 73

PEP 498, 74

PEP 519, 83

PEP 525, 70

PEP 526, 69, 87

PEP 528, 52

PEP 529, 16, 52

PEP 538, 17, 24

PEP 585, 76

PEP 3116, 87

PEP 3155, 84
PYTHON*, 4, 5, 7
PYTHONCOERCECLOCALE, 24
PYTHONDEBUG, 7
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 28
PYTHONHASHSEED, 8, 13
PYTHONHOME, 7, 11, 12, 58, 59
Pythonic, 84
PYTHONINSPECT, 7
PYTHONINTMAXSTRDIGITS, 10
PYTHONIOENCODING, 17
PYTHONLEGACYWINDOWSSTDIO, 14
PYTHONMALLOC, 16, 26
PYTHONOPTIMIZE, 7
PYTHONPATH, 7, 11, 12, 50, 58, 59, 65
PYTHONPROFILEIMPORTTIME, 10
PYTHONPYCACHEPREFIX, 10
PYTHONSTARTUP, 7
PYTHONTHREADDEBUG, 27
PYTHONUNBUFFERED, 8
PYTHONUTFS, 17, 52
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 10
PYTHONWARNINGS, 9

-q
ARVESA>FTFoa>, 7
qualified name, 84

-R

ARVERSA>FFar, 8
reference count, 85
regular package, 85

S
-3

OARVRZAF T3>, 8
-s

IRVYRSAF T3y, 8
sequence, 85
set comprehension, 85
single dispatch, 85
slice, 85
special

method, 85
special method, 85
statement, 85
strong reference, 85

T

TEMP, 46

text encoding, 86

text file, 86
triple-quoted string, 86
type, 86

type alias, 86

type hint, 87

-u
ARV RSAYA T gy, 8

universal newlines, 87

V
-V

ARV RZAA T3>, 6
-v

ARVRZA>FF>a>, 8
variable annotation, 87
--version

ARV RZAFA T3>, 6
virtual environment, 87
virtual machine, 87
B, 71
518 (argument), 70

W

-W arg

ARV RSAYATaY, 9
--with-address-sanitizer

ARV RZA4>FFoa>, 28
--with-assertions

ARV RZA4>F Ty, 28

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

ARV RZA4>F T3>, 30
--with-computed-gotos

ARV RZA>FFay, 26
—-with-cxx-main

ARV RSAVFA T3y, 23
—--with-cxx-main=COMPILER

ARV RSAVFA T3y, 23
—--with-dbmliborder=dbl:db2:...
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ARV RZA>F T3>, 24
--with-dtrace
ARV RZA>F T3>, 28
--with-ensurepip=[upgrade|install|no]
ARVRSA>F T3>, 25
--with-framework-name=FRAMEWORK
ARV RSAFA T ay, 32
--with-hash-algorithm=[fnv|siphash24]
ARV RSA0F T3>, 30
--with-1ibc=STRING
ARV RSAF T3>, 30
--with-1ibm=STRING
ARV RSA4>FFo 3>, 30
--with-libs='1libl ...'
ARYRSAF T3y, 29
--with-1to
ARV RSA>F T3>, 26
--with-memory-sanitizer
ARV RSA>F T3>, 28
--with-openssl=DIR
ARYRSA>F T3>, 30
--with-openssl-rpath=[no|auto|DIR]
ARV RSA>F T3>, 30
--without-c-locale-coercion
ARYRSAFToay, 24
--without-decimal-contextvar
ARV RSA>FFo 3y, 24
--without-doc-strings
ARYRSAUF T3y, 26
--without-pymalloc
ARYRSAF T3y, 26
--without-readline
ARV RSA>F T3>, 29
--without-static-libpython
ARYRSAF T3y, 29
--with-platlibdir=DIRNAME
ARYRSAF T gy, 24
--with-pydebug
ARYRSAF T >, 28
--with-readline=editline
ARYRSAF T3>, 29

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

ARV RZA4F T3y, 31
—-with-suffix=SUFFIX
ARYRSAVF T3y, 24
--with-system-expat
ARYRSAF T3y, 29
--with-system-ffi
ARYRSAF T3y, 29
--with-system-libmpdec
ARVERSA>FFoar, 29
--with-tcltk-includes='-I..."'
ARV RS> FFoar, 30
--with-tcltk-libs='-L..."'
ARV RS> FTFoar, 30
--with-trace-refs
ARV RSAFToar, 28

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

pathsep>

ARV RSAVA T ay, 24
--with-undefined-behavior-sanitizer

ARV RSAF T3>y, 29
--with-universal-archs=ARCH

ARYRSA>FFoary, 31
--with-valgrind

ARV RS> FF>a>y, 28
--with-wheel-pkg-dir=PATH

ARV RSA>FFoa>r, 25

Zen of Python, 87
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