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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python REDE Y b7 v 7O—RIBRITIE. A&7
U ZDifE#Ej & Python TOE¥EZICT 2 FEZHAL £75,







ONE

CPython 4 ¥ X 7Y Riga< >y F 74 ¥ L BIRZFAMN > ThRA BROEEITIRVE T,

CPython EHOHME: MOFEED <> F 54> 2% — 213 CPython ¥ EEA D ¥, =5 7% 3z
implementations ZZf8 L T 72X\,

1.1 A>3 1>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

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

BHSHA. bok b RNEFATEZ, BEICRAZ ) S 2E#T5 L TT:

python myscript.py

111 122 —T A XF T3>

AR TIVEDA >V E—T7 24 RF UNIX 2 LD DITPTOVETH, X hEL oEHFERZEH/LTHY
ERCR

o tty TN RIS NIBHEA T L 2 b ickEE XN E. EOF (end-of-file 3¢, UNIX Tl
Ctrl-D T. Windows Tl Ctrl-Z, Enter TAMNAIAE) 22 M S F T, a~xy FERITWD, Zzh
ZFITLET,

o 77 ANKEIRD BEANE LTI 7 ANZESNGE, ZDT7 7 ANNRHRT )T M EHAAA
THEITLET,

o T4 LI PVEELIRICRINST5E, 20T 4 L7 PURSHEYILRAHIORZ VT 7 7 4 V&5
AAATEITLE T,

e ¢ AXVR I 7> a v EMALTEHINLIGE, AV R & LTEXNZ Python DX EEITL
3, AV F OFFITSUTTRUI S NIEBITEIRET 2 2 D TEE T, [TOLEEDZEA X
Python XOEHHERTTY !
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e -m EXa—I)l% ¥ LT Python €V 2 — A RRIZHBEY 2 — IV EIEEINTHE, ZOET2—)L
BZRAZVYTPELTEITLET,

A RTIT 4 7= FTIE. AJIOREPFEITHN S —REINE T,

AVRTYVRIZESoTHBENZ AT a v YR MK T Ld e, #T 22 TO5/8UI sys.argy 28
DEF, - LR L. INF 0 DFBHER (sys.argvl0]) 37005 LDV —ZEFKERTXFIITT,

-c <command>
command N® Python 2 — FZEITLE T, command 3BUTIZE > TR N 1 T LEDOXT
T BHDEY 2a—0a—FEeRETL, THOZHXTIIE®RERD £,

DA T a yHPHEESNIIGE. sys.argy DRMIOERIZ "-c" 12D, ALY FT4 L7 FUD
sys.path OEHICEMEINET (ZDT A4 L7 MIRDHZET 2a—LZ by TLRNLET2—LE L
T import k2 X512 D ETF),

518 command Z#5E L T BEFE A X b cpython.run_command %##H L £ 73,

-m <module-name>
sys.path 2 OIEEINLZEY 2 —NEZDEIY 2 — L EHL, TONE%® __main__ TV a—1 2 LT
EITLET,

518U module %72 DT, ILRT (.py) ZEDTUIWIF EFE A, EY 2 —LEIFERR Python Offt
MED 2 —L4 (absolute module name) THZNZFTFTH, HENZNEHFIL TWD LIFRD £¥
A BIZIE N 7V RARNCED 2E2TT 20 LOLERA),

Ny =% (BHTZEEARYy F—YdE0) THMVWEEA, BHEDOEY 2—-1ORLDITy Fr—
GG Z NI GE, 4 R T Y R <pkg>. __main__ % main €Y a2 — Il LTHEITLET, 20D
ZEENIZAZ ) T LTEINET AL IR zip 774V EA VR TY XU T 20 2 BEX
FNCECICLTOWE TS,

AR ZO0F Y aViFHARAAREY 22— C TEPNLBREY 2 — VB MHETEZRA,
Python €Y 2 —7 7 A L EFF>TWRWLLTT, LAL, AV RAIAFEADEY 2 —LIiE, 728
ZICDY — AT 7 A VD37 THHHEEET T,

DA T a yHHEESINIIHE. sys.argy DRHIOERIZES 2 -V T 7 A VDT NNRIZIZD F
T (EV2—NT77 A VERBLTVSHE BRAIOERZ "n" IKRESNET), c A 7> a v L[
BRiz, ALY b T4 L2 b UM sys.path OEBITEMEINE T,

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

ignored, too.

ZLDEES A T VEY 2 — LA Z Y P LTEITENED-HDa— b 3, filx
12, timeit Y 2 — IR D X 5 ICEITA[HET

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

python -m timeit -h # for details
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5% module-name Z#5E LT B#& A X b cpython.run_module %#iEH L E73,

BE:
runpy.run_module() Python 22— FTE#fE X 2 i H%6E

PEP 338 - €Y a2— V%2 A7 YT b LTHETTD
N—=Y a3y 31 TEHE: __main__ $T7TEI 2 —NE2FITTE v r—I8BRMEIhE L,

N—Tay 3.4 CTEHE: LHIZBERv I r - R—FXNF L

BHEAT] (sys.stdin) 2263 Y FEGARAALE T, BHEANDBEZ —IF A o858, BRI -4
AT a VIMEEESNE T,

DX T arBEEINIGE. sys.argy OBRAIOERIE "-" T, ALY T4 L7 UM
sys.path OJEFHIZEMENE T,

SIEEL T B#& A N> b cpython.run_stdin ZEH L ¥73,

<script>
script @ Python 22— RZ2FEITLE T, script X, Python 7 7 AV, __main__.py 7 7 A V3D
574V MY, __main__.py 77 ANBDH D zip 77 ANLDVTIRLED, 77 ANV AT LLED (i
W E FIHENRT) SR TRFIUERD FR/ A

DA T a YHPHEESINIIHE. sys.argy ORAIOERIZa~ Y F 74 Y TRESNLRAZ VY T+
BT D FET,

27V 7 4D Python 7 7 A VEEHEELTWREEE, TO77ALEELT 4 L2 P UM
sys.path QJEFHIEBMEN, ZD7 74 ME __main__ Y 2 —Le LTEITINE T,

ATV TG T4 LI P U zip 77 ANMVEBIEEL TWREE. A7V 7 M sys.path IZE
Xh, ZOHD __main__.py 77 ANAD __main__ EVa—n ¥k LTEFTINET,

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

ignored, too.
5%k filename ZHHE L T B A XY b cpython.run_file ZiEH L £,
2E:
runpy.run_path() Python 22— FTHEBEE X % EF ik FEHE
AVBR=T 2 ARF T a YREZONRP -GG, -1 DPIEEIICIEE Eh. sys.argv[0] HZEDTF

(") D, BHEDT 4 L2 U sys.path OFEFIEBMESNE T, £/ FAHAETHIUI X 7L
JBIEREDS BEINCER» I E T (rlcompleter-config 2B L TL 7230,

1.1. AN k31> 5


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

N—=Pay 34 TEE: X7 BRORMENHENENMLEINE T,

1.1.2 —&A7F> 3>

-7
-h
--help

ATV RIA AT a v OFEVEARHAILET,

-V
--version
Python O N—=Y a Y HFEZR AL THRTLET, HI0H:

Python 3.8.0b2+

2OEETE L, RDIIITEDZBLOEALFDBERERRLET:

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

N—Ta > 3.6 TEM: -V 47> ar,

1.1.3 Eofttox 73>

-b
bytes %713 bytearray % str LU 755G, £7203, bytes & int LB L 55 ICE S 25
AZEET, ZOF T are 2BIEELREGE (-bb) 3. =7 —2REIEET,
N—Ya v 35 TEHE: bytes ¥ int OHBICHEL 7,

-B

5z oM /256, Python 3V —RAEY 2 —1D4 Y KR— MREZ .pyc 7 7 A VOIERZIRAEE Ao
PYTHONDONTWRITEBYTECODE ¥RRZE BB L TL 72X W,

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

not validated against their corresponding source files.

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

6 E1EOTVRSAOLERE
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-d
NP —DF Ny ZHAEEHCLET, (FMREATT, av A ATy a v ickELET),
PYTHONDEBUG B L TL72& W,

-E
4T D PYTHON* BRIFAR 2 S U £ 5, BRI, PYTHONPATH X PYTHONHOME 7% ¥ T,

-i
BOIDOFIEICR 7V T I BEEINLGER ¢ A 7Y a VIR IhGA, sys.stdin X —3
FUCHAINBWHELED T, A2V bpavy REETLERICA VX777 4 7E— FICA
D £3 PYTHONSTARTUP 7 7 A MEFiHAB EE Ao
CDFATY a iZra—rVERR, A7) TN eRESEL L EICEDAR y 7+ L — A%
N3 DIMERTF, PYTHONINSPECT B L T & W,

-I
Python ZfRHEE— FTHEITLE T, -E & s DEEANCHEE SN E T, REEE— F T sys.path &
AZVTPDT 4 L7 PURI—F DI, by r—IDT 4 L7 M) 2EALEHA, 4 PYTHON* B
BZEBOEEINE T, 2—FDEEDH 23— FRIEAT 2020 72DICH R 2 HIRAFRE 2 0
HLNEEA
N— a ¥ 3.4 TEM.

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

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

-q
AYRT 7T 4 7TE—FTH copyright £ NX—Ta DA vE—V%FRRLERA,
N— a v 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.
Do N—Y a2 ¥ ® Python Tk, ZOA T ay@E3Nnv a7y X a{bEEMILET, Th
I2& D, str, bytes 22D __hash__ O EAFHARIBEREEKT " YL b ShET, Ny ¥ 2 HIZE
Python 7w+t X TI[EE T3 2, Python Z# DXL HFIT LAHE MO FRIAREREICZD $£7,
Ny ¥ adZy&abiE,. dict ORI R PRED On?) 1243 k5 HEEEFEIN A HE

1.1, ARV ES1> 7


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
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2522281282 DoS WEADPHK L LTRSS TV T, F#lld http://www.ocert.org/
advisories/ocert-2011-003.html Z2ZH L TL X W,

PYTHONHASHSEED 2 X o Ty ¥ ad— ROFEEMEZMEICT 2 e R E T,
N—Tay 3.7 TEH: ZOF T a vBIERIARIZDEL.

N—a v 3.2.3 TEM.

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

-S
site EY 22—/ D import ¥, TDEY 2 =27 - TW iz site T8 D sys.path NDIRIEZ R
IZLES, T site ZBARINIC import LThH, ZOHDEIIFEITENEVA (FEITLLVWEEI
site.main() ZMEUSCHLTLZE W),

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

-v
BV 2 - APHIIHEENZ I A v =Y 2B L, ZADEZ (T 7 A NVEBRPEL ML VY EY 2 —
V) HpHR—REINDOrERRLET, ZHEGEX6NLHE (-vw) & EV 2L Z2HRT I L X2
Frzyv I LTI 7ANIT R Ay =Y%M LET, $/ BTROES 2—127 V-7 v FI2H
THEMBIRMEL £9
N—a Y 310 TZHE: The site module reports the site-specific paths and .pth files being
processed.
PYTHONVERBOSE »ZL T 7Z2& W,

-W arg

Lemil i, Python OBEHEMIZT 7 4+ L P TIREERX v £ —T % sys.stderr ITKRL ET,

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

(even those that are otherwise ignored by default):

-Wdefault Warn once per call location

-Werror Convert to exceptions

-Walways Warn every time

-Wonce

#
#
#

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

-Wignore Never warn



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

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

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

FIBDTEERBIIRD L5127 £

action:message:category:module:lineno

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

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

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

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

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

alent to an omitted line number.

B/ED -W AT aBIEETAIENTEET, BEN 1O EOA T ave~vyFLZE B,
BRECYYyFLEA TS arD7 2 a yPEMCRDET, RER -W A7 a ViZERIAE T
(ROIDEENRE L2 T2, RERT TS a VITHT2EER vt —IRRRINET),

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within
a Python program using the warnings module. For example, the warnings.filterwarnings ()

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

## L < 1% warning-filter ¥ describing-warning-filters Z 2R L T 72X W,

Unix YUANOERD #1end Z{F S 72D, V—ADOBRIIDITEZEAFy LET, ZHd. DOSHEHOD
Ny Z7DAEEHNE LTVWET,

BEARFEFEBDOL TS a vDEDITFHIRTWET, BEDYL 23 CPython I TOEEERE L
TWVWET:

e -X faulthandler !X faulthandler ZELL 7,

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

works on debug builds.

e -X tracemalloc I tracemalloc EY 2 —/LZHWT Python DX EVEDHETHO ML —R%
ML g3, 774V P TREHO 7L —LDAN L —RAD FL—ZANy ZITHMHENET, &
K NFRAME 7V —L®D L =Ny 7T FL—R%MIHT 5121% -X tracemalloc=NFRAME
PEALTL XV, Ml tracemalloc.start () 2L TLFX W,

1.1.

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

PYTHONINTMAXSTRDIGITS

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

'import asyncio'. See also PYTHONPROFILEIMPORTTIME.

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

too expensive to be enabled by default.

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

(even when it would otherwise activate automatically).

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

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

coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

EEDEZME L. sys.

N—T gy 3.2 TEH:

il

Ex

N—Tar 33T

il

B

N—ar 34T
N—a v 3.6 TEM

N— g > 3.7 TEMM

_xoptions FESMDH T HHEK T T,

X AT a rBEMENE L,

: -X faulthandler 7> a Y,

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

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

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

exceptions in io.I0Base destructor.

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

encoding and decoding operations.

-X showalloccount

F 7 a UHHIREINE LTz,

N— a3 ¥ 3.10 TBM: -X warn_default_encoding # 7> =3 >,

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

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

10

B1EIORVRFAVERR
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1.1.4 ESAREITHEVWAT> Y

-J

Jython D7=dDIZFHENTVET,

1.2 RIGEH

DUT OBIRARIZ Python OZFENCHEEL £, BELZRIE -ER -1 ANDavr N4 Y24 v FOHNS
M ET, HELLLZIZaAT Y FIA4 VAL v FOREER 2 A —N—F5 4 F 3 20I13EHIT3,

PYTHONHOME

FEHE Python 74 77 VOBHEZEELET, 774V TR 7477 V& prefiz/lib/
pythonversion ¥ ezec_prefiz/lib/pythonversion H»HLMBEINE T, Z T T. prefiz &
ezec_prefiz 34 YA b —IURFDT 4 L7 bUT, WifHET 7 40 FTld /usr/local TT,

PYTHONHOME 751 DDF7 4 L7 P VIKEEINTWVWBIGE, ZDHIZX prefiz £ ezec_prefiz DM
HEEEHHRZET, 200042 DEZIEE L72WIBEX. PYTHONHONE % prefiz: ezec_prefiz D
FOWHHELET,

PYTHONPATH

EVa2—NT 7 ANDT 7 4V FOMEASRRAZBIMLET, ZOREEBO7 +—~<v MIP LD
PATH 2 [AUT. os.pathsep (Unix 252 8v >, Windows 26t Iany) TRYILN 1 D LD
T4V FURARTY, FELBWT 4 L7 MV IRESELR LICEHEI LT,

WEDT 4 L7 N VI T, PYTHONPATH O b V¥ 27 Python €Y 2 —L (Y —AEARTH
AVRANEINLERTD) 288 2ip 77 ANVEBRITZ2I D TEET, HIRETEY 2 — LI zip
77 ANDFNE import TAEHZLIXTEFEHA,

T 7 & b DRFSRRIEA VA S —MEIFTE D, @HIE prefiz/lib/pythonversion THE D %
Fo (LD PYTHONHOME ZB R L TL7Z2E W, ) ZHU BIC PYTHONPATH \ZBME N E T,

LD A2 —-—TxA42FT> a3y THHAINTWVSE X511, BMOBEBESRT 4 L7 YD
PYTHONPATH D FRNBMEINEF T, MBNRIE Python 7027 F A0 5 sys.path £ 2 LT
BET 22N TEET,

PYTHONPLATLIBDIR

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

N—Ya ¥ 3.9 TEM.

PYTHONSTARTUP

CDERDGAIABAIREIR T 7 A VAL DGE, FalE— FTRIAO T > 7 BRRSNSHICED
7 740D Python 2= ¥ FBFETEINET, 77 A VATERSINTVEF TV 27 b4 Y R—1
ENATY 27 bEIE L Y & a Y TEMiETIMEAT 272012, 7 7 4 UINENZa~< > B EFE
CHARIZEBTHEITEINET, 2OT7 74 VDT, Y7 sys.psl ® sys.ps2. BHLIZT v 7
sys.__interactivehook__ bZEHTEE T,

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

1.2. RIREH 11


https://www.jython.org/
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PYTHONOPTIMIZE
OB THR WY FHINRRETIDIE -0 F 7> a vRIBET 3D HMTY, BREPHELRS
A, -0 ZEEEFEEL-OLRICICRD £ 7,

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
ZOBEBICL TR O FENNEZHZETI2DE -d A7 a v wIEET 2D ST, BREIEE LS
&, -d ZEBIEHEE LD REICIZRD £3,

PYTHONINSPECT
COEBUCZE TR O FINZRET 5 DIE ~i AT a Y RIEET 2D LHMTT,

Z ORI Python 23— K225 os.environ #ffio TEABE LT, Ful s a8 TKRDAL ¥ AT b
E—FREHITE2Z N TEET,

PYTHONUNBUFFERED
ZOTERICE TRV FHNERHRETIDIE —uw A7 a v E2IEET A0 L EMTT,

PYTHONVERBOSE
COEBITZETRHROWLTFHIEHET 2D v AT Y a VEIEET 20 L FMTT, BHERE LS
By v BEREHEE LD LRITICRD £9,

PYTHONCASEQOK
COBRBERPHEESIN TV SE5E, Python 13 import X TAXFE/IMNFEXANL FHA, T
Windows ¥ macOS TOAEEL 3,

PYTHONDONTWRITEBYTECODE
CDEBUT TR TFIN R HE LA Python I3Y =A€Y 2—1DA Y F— MRIZ .pyc 7 7
ANEERLES LB LARLSBD RS, -B AT > a VEEET 5D LEMTT,

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—Y a ¥ 3.8 TEM.

PYTHONHASHSEED
CDEBDFRE TN TOVRWEER random ICHRE SN HE. ELEUEDY str. bytes A 7Y =7 +D
Ny Tady—RifEbhgd,

12 B1EIORVRFAVERR
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PYTHONHASHSEED D3BBUEICEYE S NT2HE. TOMEIE Ny ¥ 2T V& b5 BLD hash() ZERD
[EE > — FicffibiLE T,

ZOHMIEBREOD 2Ny S a2 ZAEEICTA2I2TT. FIZIEA Y X—TVXHFOHCT A MR
Python 70t 2AD 7 7 AR Ty ¥ a2l HHET2DICHVET,

BEUZ [0,4294967295] D HERTRINERD $X¥ A, 0 ZIET 2 Ly > a7 X ALIZENL
ENET,

N—a v 3.2.3 THEM.

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

conversion length limitation.
N—a v 3.10.7 TEM.

PYTHONIOENCODING
BERPA X =TV ZEITRNTRE S N T WG, encodingname: errorhandler &\ 9 AT
e R ) /e o — iy a— F% EFZ L X9, encodingname ¢ :errorhandler
DEFIIED 5 HIEET. str.encode() LRIUEKREZRH T,

BHET 5 — ) DY E, terrorhandler OFIIMMA SN E F; N> F 713HIT 'backslashreplace'
T3

N—Y a3 3.4 TEH: encodingname DEBFHLREICZD £ L e,

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

through the standard streams are not affected.

PYTHONNOUSERSITE
COBBREABDPRE SN TV S EA, Python 13 1—Y site-packages T4 L2 kU % sys.path
&:Lﬂubi%/bo

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

PYTHONUSERBASE
user base directory & E L ¥ 3, ZHid python setup.py install --user FFIZ user
site-packages directory & Distutils installation paths D SR ZFHE T 2 DIZHbI E T,

B
PEP 370 - 2—%Z ¥ @ site-packages 74 L7 btV

PYTHONEXECUTABLE
ZORBEBDHRESI NG, sys.argv[0] 12, C T ¥ XA L0 HHE LIEORD D ICZ DERE
ZROMEDFHEZNE T, macOS TOAHEL 73,
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PYTHONWARNINGS
This is equivalent to the - option. If set to a comma separated string, it is equivalent to specifying

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

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

(even those that are otherwise ignored by default):

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

## L < 1¥ warning-filter ¥ describing-warning-filters # 2L T 72 & W,

PYTHONFAULTHANDLER
Z DERBERBDZE TR W FANCEE I NG E, REIRFIC faulthandler.enable() DIMEUH X
£9, Python D b L —ZANY 7% X2 7 F 5 7HIT SIGSEGV, SIGFPE, SIGABRT., SIGBUS B LU
SIGILL ¥ 7 F DAY RI7ZEALET, -X faulthandler * 7> a > L E(HiTT,

N—a v 3.3 Tl

PYTHONTRACEMALLOC
Z DBRIBEEBDZET IR W TFINCHRE E N 5E . tracemalloc EY 2 — /L2 FH LT Python O X
EVEDYETOML—RZHBLET, ZBOMEE ML —RAFDO ML =2y JTRFFEIND 7L —
LOBRKETT, il 21X PYTHONTRACEMALLOC=1 DE, RHTD 7L —LDALFRFEL EF, #FHilx
tracemalloc.start() ZSZML T X W,

N—a v 3.4 Tl

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

takes. This is exactly equivalent to setting -X importtime on the command line.
N— a ¥ 3.7 TEM.

PYTHONASYNCIODEBUG
Z DERBEAMDPZE TRV FINCRE SN 5E. asyncio Y 2 —)LD TNy FE— R 2EMELE
nEI,

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
Ll
<]
\I
-
|
A
\I
<
i
Sk
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e malloc: use the malloc() function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

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

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

PYTHONMALLOCSTATS
ETHROWXTFINIRESINS &, Python 37z AT7 27 b7V —FPERINERE, vy v b
27 VIHZ pymalloc X €V 7047 —& OMGFHEREFERLET,

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

N— ar 3.6 TEZH: This variable can now also be used on Python compiled in release mode.

It now has no effect if set to an empty string.

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

‘surrogatepass’ are used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
MR RE2 B35S Windows o

N—=Par 3.6 TEM: LDFHLIEPEP 529 2L TIZE W,

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

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

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

referring to console buffers.
FIFATRE /R BREE: Windows .
N—a ¥ 3.6 TEM.

PYTHONCOERCECLOCALE

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

1.2. RIREH 15
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ASCII-based C and POSIX locales to a more capable UTF-8 based alternative.

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

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

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

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

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

can be overridden using PYTHONIOENCODING as usual.

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

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

Also note that even when locale coercion is disabled, or when it fails to find a suitable target
locale, PYTHONUTFS8 will still activate by default in legacy ASCII-based locales. Both features must

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

N—=Yar 3.7 TEM EDFHLIFPEP 538 2ZRE LTEE W,

PYTHONDEVMODE

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

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

N—a ¥ 3.7 TENM.

PYTHONUTF8

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

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

16
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N—a v 3.7 Tl

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

locale-specific default encoding is used.
See io-encoding-warning for details.

N— a ¥ 3.10 TEN.

1.21 TNy T E—FEH

PYTHONTHREADDEBUG
RE S N5 E, Python 3A Ly RNy ZEREGFELINICERRLET,
Need a debug build of Python.

NP3 v 310 TIHESE, ~—2 =¥ 3.12 THIRTE.

PYTHONDUMPREFS
BESINZIGA, Python 34 VX TV XD ¥ v b XYV RITFKR-TWE ATV =7 b e BRAIT Y
FERTLETD,

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

UNIX 75y kT #—LT PYTHON Zf&>

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FEAYD Linux 74 AU a2— 2T Python 37V 4 Y2 b =& nTEH, FhWTH8y
F—Y 2 LTHHEMAEETT, L2L, T4 XA M) a2a—aroy 5 —ITREFAHLUZWEREDSF 2 v
BHEHD ET, BHRD Python 2Y — A SMHICa Yy A LFT 2 ENTEET,

Python 2’7V A4 Y XA+ =L ENTELT, VKIS PV RBMONGE, T4 A NI Ea—2aryfJoyr—
VRO I ENTEET, UTOV Y7 2B T T

BE:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian L —% —[Al}
https://en.opensuse.org/Portal:Packaging OpenSuse L —% —[a]l}

https://docs-old.fedoraproject.org/en-US /Fedora_Draft_Documentation/0.1/html/RPM__Guide/ch-creating-rpms.html
Fedora —# —Jall}

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

2.1.2 FreeBSD & OpenBSD

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

pkg install python3

o OpenBSD Z—4—2% Python »Sv 7 =Y ZEMT 2ITIEFRD X SITLTLZE W

pkg_add -r python

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

—python-<version>.tgz

B Z 11X, 1386 L —% —2% Python 2.5.1 ZEF T 21T KD XS ITL £5:


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

2.1.3 OpenSolaris

OpenCSW & Python Z AFT 2 Z &N TEE T, Python DFLBRAN—T a2 YFHAATRETA Y R b —
NTBEIEHTEET, eg pkgutil -i python27.

2.2 Python DEJLK

CPython Z HATa Y AL LEWHAER, £3 V-2 ZAFLET, BV VROV 2% XY~
B—F, H2VWEY—RAVKRI PUDLLHLL 78— ZERLTLZI WV, (y FOERICERR L 72\
A7 a—UpPRECRBTL x5, )

A RFIEZETED <Y FTTVWET

./configure
make

make install

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

E&: make install | python3 XA F V%R FFHEEXFLBV I I7ZBELTCLEI 2D LAERA,
Z D7, make install DfNH DIZ exec_prefiz/bin/pythonversion DHA ¥ A+ —/LF % make
altinstall 2RI TVWET,

2.3 Python ICBARTBNAET 71

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

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

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

Z7AIN/Ta4LI MY 3

ezec_prefiz/bin/python3 A4 &7 ZOHET X D5
prefiz/lib/pythonversion, BEEY 2 -V E2RMNTL2T41L 27 VD, #HRRIHS
ezec_prefiz/lib/pythonversion Bt

prefiz/include/pythonversion, Python #A7E%° Python OELAZIZHE L 725 include 7 7
ezec_prefiz/include/pythonversion | A LEHWAIT 274 L7 M) OHERX N B,

20 % 2 E Unix 77v b7 +#—LT Python Z{5
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2.4 TOfth

Python 2V 7+ % Unix THEICMH S 20123, FIZIERD IS LTRIZ VT M Z2FEITRIEET 7 A L
(DN

$ chmod +x script

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

#!/usr/bin/env python3

T. PATH 2855 Python £ Y X =7V X =% L F3, L L, W2H»D Unix {F env 27> REF
BRWDT, 4 R—=TF1Y X—=D,RA% /usr/bin/python3 D X S5 —RFa— FLRFIUIRSL V2D L
NEHA

Yz nawy % Python 227 1) 7+ 2 5# 5121, subprocess EY 2 — AL ESBIBL TL X0,

2.5 Custom OpenSSL

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

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

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

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

install_sw target does not override openssl.cnf.

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

popd

@h B L &hH

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

--with-openssl-rpath options)

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

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

(KDR=I1ZHiEL)

2.4. 0t 21
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(FiDR— 25 D %)

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

EMR: 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 E Unix 77v b7 +#—LT Python Z{5



THREE

CONFIGURE

3.1 Configure # 7> 3>

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

./configure --help

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

3.1.1 —fMBA7T 3>
--enable-loadable-sqlite-extensions
_sqlite #HIREY 2 —L T, B— FATRERILRZ Y R—F L%, (F7 41 b: no)

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

N—=a ¥ 3.6 THEM.

--disable-ipv6
IPv6 ¥ A — b R LT (- PSR TVBBAIRT 7 4L b THY). socket £V 2 — L%
ZL TR EW,

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

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

64-bit or larger, 15 bits otherwise.

PYLONG_BITS_IN_DIGIT % 15 /=13 30 KEEL F T,

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

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

23
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CH++ a4 F: $CXX . ¥£713 COMPILER DHEE SN TV AHEEF. £Da > 4 5T Python
KIT7 74V I LETD,

—-with-suffix=SUFFIX
Python DEITT7 7 A NV DOEEERE S SUFFIX ZRELET,

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

on other platforms (python executable).

--with-tzpath=<list of absolute paths separated by pathsep>
T ANV DMDRA LY — VIR NRA% zoneinfo.TZPATH IZF%E L £, zoneinfo £ 22— D
Compile-time configuration 2SR L T 72 & W,

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

zoneinfo
os.pathsep /SRAENRL —XEZRL T X0,
N—a > 3.9 TEM.

—--without-decimal-contextvar
AN—FrA—=ANAYTFAL (FT74LF) TREEL ALy FRr—ALaryFF A M2HALT
_decimal EIREY 2 —LEEIL RLE T, decimal TV 2 —NLESBL TV,

decimal .HAVE_CONTEXTVAR B X Of contextvars Y 2 — BB L TLZX W,
N— g > 3.9 TEM.

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

ARRMEIZ. Ny 7Ty REBEany () TRY) - XFFITT:
« ndbm;
e gdbm;
« bdb.

—--without-c-locale-coercion

UTF-8 R—=2Dus7 —LAD C a7 —LO@EHIEEMCLET (F7 4L M TEHEM).
PY _COERCE_C_LOCALE =7 BIIEE LR WVWTL X\,
PYTHONCOERCECLOCALE B XU PEP 538 &ML TL XV,

--with-platlibdir=DIRNAME
Python D54 75 V74 L2 bV (7740 M3 1ib ),

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

N—a v 3.9 Tl
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--with-wheel-pkg-dir=PATH
ensurepip Y 2 —LOMHEHT 2 wheel Ry 75 —IDF4 L7 PUTT (F740MIKEL),

Linux 74 XA MV a—=2aryDRy =YV 7R —oHcid, ERGRZ Y L5 2 2
BLTWEHDO0RH Y EF, HlZIE, Fedora i& wheel Sv 7 — % /usr/share/python-wheels/
T4 L2 FVIZA YA F—JLL. ensurepip._bundled Xy 7 —IFAf YA =L LEH A,

N— ar 3.10 TEN.

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

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

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

--disable-test-modules
test Xy 7 —I % _testcapi IRET 2 — N (F7 ANV FPTELR, A YA P—LENET)DLS
BTAMEIS2—NLEELE, A VA=A LEVEIIZLET,

N— a3 ¥ 3.10 TEH.

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

Python @1 ¥ A s —VRHZEITZ % ensurepip I v ¥ FZHERL 3

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

e install: python -m ensurepip --altinstall 2~v> FEFETLEI,
e no: ensurepip FFEITLRZLY,

N—3 g v 3.6 TEM.

3.1.3 Performance options

Python OHEKIX. ——enable-optimizations --with-1lto (PGO + LTO) Z{HH3T 2 ¥, mmD 7 4 —
RUAMELENET,

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

3.1. Configure 7 7> 3> 25
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C av,%4 7@ Clang Tl&, PGO O7=®HIZ 1lvm-profdata 7B 75 LB T T, macOS T,
GCC bz LET: GCC X macOS @ Clang DA V7 AT EEH A,

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

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

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

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

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

The C compiler Clang requires 11lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker
(1d.gold or 11d).

N—Ya ¥ 3.6 TENM.

--with-computed-gotos

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

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

See also PYTHONMALLOC environment variable.

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

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

-—-enable-profiling

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

26 % 3 & Configure
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3.1.4 Python Debug Build

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

o Add support for the __1trace__ variable: enable low-level tracing in the bytecode evaluation loop

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

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

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

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

of uninitialized objects.

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

exception raised.
— The garbage collector (gc.collect () function) runs some basic checks on objects consistency.

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

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

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

duces the only ABI incompatibility.
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3.1.5 Debug options

--with-pydebug

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

--with-trace-refs

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

e Define the Py_TRACE_REFS macro.

o Add sys.getobjects() function.

o Add PYTHONDUMPREFS environment variable.

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

Py_REF_DEBUG macros).
N— g 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— ar 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 v 3.6 TEM.

--with-address-sanitizer

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

--with-memory-sanitizer

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

N—Ya ¥ 3.6 TEN.

--with-undefined-behavior-sanitizer

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

N—a v 3.6 Tl

28
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3.1.6 Linker options
--enable-shared
Enable building a shared Python library: libpython (default is no).

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

N— a3 ¥ 3.10 TEH.

3.1.7 Libraries options
--with-1libs='1ibl ...'
Link against additional libraries (default is no).

--with-system-expat

Build the pyexpat module using an installed expat library (default is no).

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

is system-dependent).

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

(default is no).
N—a v 3.3 TEM.

--with-readline=editline

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

--without-readline

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

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

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

Override search for Tcl and Tk libraries.

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

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

N—Ya ¥ 3.7 TENM.

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

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

N— a ¥ 3.10 TEN.

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

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

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

N— a ¥ 3.9 TEM.

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

o python (default): use Python’s preferred selection;

o openssl: leave OpenSSL’s defaults untouched;
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e STRING: use a custom string
See the ss1 module.
N—ar 3.7 TE.

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

version.

3.1.9 macOS Options

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

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

—-enable-framework

--enable-framework=INSTALLDIR
Create a Python.framework rather than a traditional Unix install. Optional INSTALLDIR speci-
fies the installation path (default is no).

--with-universal-archs=ARCH
Specify the kind of universal binary that should be created. This option is only valid when

-—enable-universalsdk is set.
Options:

e universal?2;

e 32-bit;

e 64-bit;

e 3-way;

e intel;

e intel-32;

e intel-64;

e all.

--with-framework-name=FRAMEWORK
Specify the name for the python framework on macOS only valid when --enable-framework is

set (default: Python).
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3.2 Python Build System

3.2.1 Main files of the build system

configure.ac => configure;

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

pyconfig.h (created by configure);

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

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

3.2.2 Main build steps

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

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

3.2.3 Main Makefile targets

make: Build Python with the standard library.

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

ules.

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

(make all or just make).

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

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

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

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

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

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

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

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> sys.__file__

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

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

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

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

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

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

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

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

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

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

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

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

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

3.3.1 Preprocessor flags

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

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

dard directory <include dir>.

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

extension modules using the directories specified in the environment variables.

BASECPPFLAGS
N—=a v 3.4 TEM.

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

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

N—a v 3.2 Tl

3.3.2 Compiler flags

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

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

Example: g++ -pthread.
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CFLAGS
C compiler flags.

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

In particular, CFLAGS should not contain:

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

package-supplied -I flags.

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

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

EXTRA_CFLAGS
Extra C compiler flags.

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

N—a v 3.2 TEM.

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

N—Ya ¥ 3.5 TEM.

BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

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

CCSHARED
Compiler flags used to build a shared library.

For example, -fPIC is used on Linux and on BSD.

CFLAGSFORSHARED
Extra C flags added for building the interpreter object files.

Default: $(CCSHARED) when --enable-shared is used, or an empty string otherwise.
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PY_CFLAGS
Default: $(BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS).

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

N—Ya ¥ 3.5 TENM.

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED)
N3 v 3.7 THE.

PY_CORE_CFLAGS
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

N—a v 3.2 Tl

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

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

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC

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

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

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

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

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

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

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

-L flags.

CONFIGURE_LDFLAGS_NODIST

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

N—Y ar 3.8 TENM.

LDFLAGS

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

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

extension modules using the directories specified in the environment variables.

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

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).

N—3 g v 3.8 TEM.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

N—a v 3.8 TEM.

3.3. Compiler and linker flags
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4.1 TERAVRA =5

411 1> X +—ILFIE

X >a—FT&3 Python 3.10 DA YA =534 20HDET, /A YEZFVXD 32y MR, 64 ¥
Mz ZEN 2 DT OBV ET, WEBAYAM—5 WBAIOXY Y u— FH 4 I/Ph&EL, D& Rray
R—=F Y MEA VA= FFETRICHBEZISCTHBNIIX Y > a—FLES, ZTS5AVMVA =5 1
ET 74V b VAP —MZRERIAVER—F Y PREFENRTVT, 4 ¥ E =3y MERIZA T aF R
BRED 72 DI IR E e B D T, A YA P—ILRICX Y Y a— REHT 21E0DHEICONWTIE 4>
O—RARBARAVAR=IL 2SR LTT W,

AVAM—SRBBETE L. 2 0DFBRE»S VL DOEENET:

B3 Python 3.8.0 (64-bit) Setup - x

Install Python 3.8.0 (64-bit)

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

@ Install Now
C\Users' ol A ppDatatLocal\Programs\Python'\Python 38

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.8 to PATH Cancel

"Install Now” %3&{R L /=855

o EHEMRII FETY (L C IYEALTIATITVDIRT LAEHHBRETH 72D, Windows
D Python Z2F % 23 NTDI—FHEIFICA YA b= VT 55 R3BETT),

e Python 3®»R7aDL—HFT 4L 7P VIKA VA =L ENET,

o Windows @ Python Z>F % EZZDA VA= 4 F— FRADR—IDFEDF 2 v 7Ry 7 R
BRI ->TA YA P—LERET,

o HHES 4TS5, TRAMARAL =, TUF ¥, pip BA VA F—ILENET,

o« TDAVAP—NTY 4P —FRYIDTHDF v 7Ry 7 2% F v 7 3TiUL, ERIBEER PATH 124 >
Ab=TF 4 L7 NUMNEMENET,

e Ya—bhvbEHL Y bA—HFEIFZAMRIICD 5,
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"Customize installation” Z#ERT 2 2., £ Y X b=, 2oMAF T2 a VA VA= EDT 7> 3
VOEBEREYDA VAR —ILDED XS EEXRET, TR T URALRLT Ny INLFVEAL VA M—ILT
DRI HELEBEIRTINENDHZTL £ 9,

FTRTODL—FDDDA YA =L D7=dHIZiE "Customize installation” ZFEATL IZE WV, ZDHE:
o BEEBEMPEDBDBDEDIS LOLEEA,
o Python & Program Files 74 L 27 FVIZA Y X F—LENFE T,
o Windows @ Python Z>F v & Windows 74 L 27 b VIZA YA b—=LENET,
o FFT aFBMEEEZA VA N —AFRIGEIRTEE T,
o HHES AT IV ENL PA—RIZTV AV A NVTEET,
o ZIOENFTIUI. A VAP —NAT 4 L7 PVIET AT LBEREZR PATH ICBINE N E T,

o Ya—bh Y FBITRTOLI—YFTHHTEE LSRR ET,

4.1.2 MAX_PATH O%IBR%ET S

Windows ZEHENIC R ZADE XD 260 XFICHIBXATHET, 2F b, ZHI DBV SIS TE
BrlLlCzo—kh3zWnwd 2T,

Windows D RFMTIE. Z OHIRIEH 32,000 XFETIRTEXT, BHEN, I1r—TKY ¥ —
D "Win32 O EWA2REHMIZT % (Enable Win3d2 long paths)” ZEH%ICT 25, LY A MY F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem ¢ LongPathsEnabled O f
LIHRETIREDDD T,

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

paths longer than 260 characters.
INHDF T aveZEELEL, TR LORERIDED D FE A

N—Y a Y 3.6 TEH: Python TRWRZDYR— FHAJEEICHR D F L=,

413 1A= GUI BLTAIVRA =TS

A VAP =5®D GUI THATEZITRTDOLI T avid, av Y R34 U IEETEE T, ZHTED
I—F e DOMFER L THZ L OEBBICE LA YA =BT X5k, A7 U T Mg VR =1L %2fT
HIZENTEET, Brob LT 74V DOEEDEDIC, GUI 2MiflFsZklLicchdbavy R
AVAT arety bFEHIDTEET,

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

may be passed to immediately begin removing Python - no confirmation prompt will be displayed.
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EDPDTRTDA T 3 vid name=value D TEL 3, value XK 0 THEEZTERIL. 1 TREEZBR
fbt. TH B RADIBETT, FHAERA T a2 Y D5EELZ Y A MILLTO®ED T,
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%l e T4+
Instal- SRATLTIARBAVAI=N%E | 0
1AllUsers | 179 %,
Target- A VAR T 4L MY, InstallAllUsers 12 WTEIRSNLE T,
Dir
Default- | §XTOZ—HEIFA >~ A +—)b | %ProgramFiles%\Python X.Y S 7z &
AllUser- | 72D F 7 4V b4 X h—)b | YProgramFiles(x86)%\Python X.Y
sTarget- | 674127 MV,
Dir
Default- HAo—ANHA YA =1 D728%D | YLocalAppData¥%\Programs\Python\PythonXY ¥ 7z
Just- T 74V b4 YA M= T 4 L | 1F YLocalAppData%\Programs\Python\PythonXY-32
ForMeTar{ 2 + VU, A > %#LocalAppDatay,\Programs\Python\
getDir PythonXY-64
Default- | #RAX LA YA M—=AF 4 L7 b | (%)
Custom- | Y& LTT 7 #/L+MT GUI ITFE
Target- | RSB,
Dir
Associ- FUFrbA VA I—ATREE |1
ateFiles | 1&. 7 7 A VOBETIT 21T 5,
Com- TNRTD .py 77 A V%ENf +a | 0
pileAll VAN LT .pyc 21E3,
Prepend- . 0
Path PATH A YA+ =T 4 L7 b
Y ¥ Scripts 74 L7 bV ZIEM
L. PATHEXT I .PY ZBINF 3,
Short- AVAM=NFTBAERTYE |1
cuts F¥aX2 b, IDLE ANDY 3 —
Ny s EIES,
In- Python ¥ =2 71v% A4 YA b— | 1
clude doc| V3 3,
In- TNy TNRAF VAL YA b= |0
clude_de-| 3%,
bug
In- Install developer headers and li- | 1
clude_dev| braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and related | 1
clude_ exe| files. Omitting this may lead to
an unusable installation.
In- Windows @ Python Z>F+¥ % | 1
clude launcHer 2 b —L3 3,
Install- Installs the launcher for all users. | 1
Launcher-| Also requires Include_launcher
LTSI AT ;
In- Install standard library and ex- | 1
clude_lib | tension modules. Omitting this
may lead to an unusable instal-
T g e
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BIZIXFT 7 AV N TS AT LV A P Python 4 YA L — a YEEPMTIIIE, UTa~vy F2ExE
T (axyRFuryFr&D):

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

TRA AL =2 LOD Python D=V F LRI —DA VR +—L%2—PIZEHITOE 212, DIFa
<Y RO a— by FEENUERWVWTT, ZHEA YA M= DRHIOR—IZHALL TR RL,
AARIARXTERVESICLET:

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

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

(ZVF YDA VAN EEET L7 7 A NVOBENITLAEABEINZDT, ZHUIFZVF ¥ A A b=
BEADYATLTA RBA VA A2 LEGEDOLI—H T4 YA P —NVIZRoZHEDBEDTT, )

FETUVRMLIEAT S avid EIT7 7 AV ERICEGA® unattend. xnl &N TF N7 7 A LV THZ S
B TEET, ZO77ANMEIA T a v ZOEDV A MEBELE T, X7 MU a—beLTEZ
bHE,. ZREBETHIIBIEICERINET, LAY FTFAMTERILAFEITIND X %
TT, LT EDFleRTATarvEty b 525774 LDEFITT:

<Options>

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

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

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

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

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

414 Zo>O—-RAREBAVZ M=)

Python WL OhDERRIIRANICKX Y B — R LA YA P=FRZEEENLTORVED, T0 6 DOEEE
AVAR=IVLEIEEIRT 204 VX =3y MERDPIDBEIZR D ET, 4 VX —3 v MERDPDLEIZR 57
WIS, BTOAVYR—2 Y eI QRTEZRO A Yy u— LT, B2% BEBK (layout) ZIEK L.
CABRKRENPERIN 20D ST, 20 EA V=3 v MERERLEDPRVEISICLET, ZOHED
Ay ra— P A ZEZBEDEICRKRELS BRI LNEEAD, L ZADERA VA =L L LS T2
B, a—HilFyyyadhlza—2FoZ 3 THEATT,

avyR7ary s Toav Yy FEFEFTLT, BRERI 7 ANETELRILTE Y 0 —RFLET,
python-3.9.0.exe HFIIEREDOA VA P —F DAFICEZHER, FEHDT7 741D LOEHEIEZ 572
Wk, DT 4 L7 P YAIRBLEMEEZESZ DR SN VE I LTI,

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

HEWRRERT DI /quiet A 7> a VY EIEETEZILDTEET,
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4.1.5 1A +—I)LEDEE

Wo 7z A Python 254 Y A F— L& N5, Windows D A7 LERED 7025 1 e #EE) Y — A S
REDENPHIBRD T E £ 9, Python DY MV ZEIRLT (704 Y APV EZEH | ZERZLET, 4V
AN=FFBRXVTFVRAE-FTHEET,

4 YA b= GUI T "Modify” Z#RE, Fxzv IRy 7 ZADEREEZ 5 Z & THREDBIMHIFRNTE %
T -Fzv IRy ZADBEREZZZRFIZE, M2 A YA M=V ENDHIBREINZDIELERA, WD
POF T aFIDE-RFTREET LI LI TEERA A VA=A T 4 L7 MIVRETT, Zho%k
EZ720DTHIUE, FRCHIBRL THhSHA YA M= T 20ERH D %7,

"Repair” Tld, IHEDHRETHERKA VAP —ILENBZRETRTDT 7 A L EMIFL, HIFRZATWEZDHE
XN T T27 7 A VEBELET,

"Uninstall” i& Python ZZ%RICHIBRL EF, [Tur 7o eifiE) NOBEDOTY Y 2D Windows @D
Python Z>F v OB D £3,

4.2 Microsoft A N 7Ny Tr—2

N—a v 3.7.2 TEM.

Microsoft A b 78w 7 — &, HIZIXERDPEICHEERCHES C e 2 BRI L 2fHICA VA =L TE 3
Python 4 ¥ X 7V 2T3,

DNy =% 4 YA =T 512 BHD Windows 10 D7 v 77— MZiRoTW5 Z & &R L.
Microsoft A b 77 7V T "Python 3.10” KL £35, EAT 7V 2 Python Software Foundation %3
RNELZZDDTHEZ e 2R LT, A VA= LET,

&: Python 3HIC Microsoft 2 b 7 CHERICHHTEE T, dLBEEID X ERIhRS,
LWy =Y BATOER A

g

A VA=A LERIE, RAZ— X =a2—5 Python 2R3 TEHNTZTL x5, 2WIE, python &
KA TLTaxy F7ar 7 % PowerShell Dt v > a ¥ ofZ5TL X5, EHIT, pip ® idle & X
A 7LTpip BV IDLE 2FHTZEF, IDLE 3AX— b X =a—25b RN ET,

All three commands are also available with version number suffixes, for example, as python3.exe and
python3.x.exe as well as python. exe (where 3. x is the specific version you want to launch, such as 3.10).
Open "Manage App Execution Aliases” through Start to select which version of Python is associated
with each command. It is recommended to make sure that pip and idle are consistent with whichever

version of python is selected.
{RABEREI python -m venv TERL L. BAMLL TH@EICHZ £3,

BEIZHIDN— 2 > @ Python %4 > &2 b —)L L T PATH ZHUCENM L TH %5 1E. Microsoft 2 b7
DHDTIEIRW python.exe € LTHRZEF, LA A= L% Python 12727+t ZXF 31T,
python3.exe %W X python3.x.exe ¥ L TffX £¥,
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The py . exe launcher will detect this Python installation, but will prefer installations from the traditional

installer.

Python ZFRET 21203, BE) X 770 b8 25, TR &X—1) 1&H 5 Python 2527V v
JLTCT7 YA VA=V LET, 7YA YA =Tk, IO Python KEHE A VYA =L LELTDNY
F=IDREINETH, KERRIEICNOREINEEA,

4.2.1 BXFDRG=E

Redirection of local data, registry, and temporary paths

Microsoft 2 b7 7 7)) OHIfRIZ & D, Python 227 VU 7 Mk TEMP LY R U D & 5 BIEHDOHHAD
FHRRBZAAMRIZENTL XS5, ZORbDY, HAHOL 2ANEZAALE T, X7V 7 M THEDEHR
TEELRIFNUIZ S WVIEER, BeRDA VAP —5TA YA —LTIRERD D 7,

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

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

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

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

>>> import os

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

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

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

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

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

existing keys.

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

package and the user has the correct access permissions.

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

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

4.3 nuget.org Ny —

N—a » 3.5.2 TEM.

nuget.org »S v 7 —IE Y A &M/ L7z Python BREET, ¥ A7 LA 2R THZ % Python 23EWHKGIH A >
TIL—=aYREARIYRATATHS ZZERLTWET, nuget i "NET 072Dy & —I v r—
P TIW, EARRIHE I Y =V EARL Ny = L THIEFIC EFSEEL £35

nuget DFERHAIEICOWTORFIDOBERZ 1T 212X nuget.org 1IZfT-> TL7ZE WV, T ZTH 551X Python B
BT o THRRENTT,

nuget.exe IY Y K74 ¥V —d, flZiE curl  PowerShell Z{# 5 T https://aka.ms/nugetclidl
POEHEXTY B —FTEZTLE I, ZOY—AERD KIS IZfE-T, 64 bit H5W& 32 bit D~
ORI AN—T a > Python 534 Y A P =)L TEXET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y a V2B IRT 51213, -Version 3.x.y ZEBML TS W, AT 4L 27 bV . 2o ZEH
ENBZeHh, X r—YFVTITT4 VLI PIRA VA= NENET, 774NV MTEFTT4L 2 b
VIR y =Y L RICARNICH D, -ExcludeVersion 4 7' 3 Y& fHIF R VY ZOAHNEA Y A b—LEh
JonN—=VarEEAET, 7T 4 L7 FYOHFIIEA YA =& NIz Python 2EATW3 tools T 4
L7 UDHDET:

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

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

—EHIIZIE, nuget Ry =YW T v ST —=FTEFT, IDFHLLANA=T a VIFBEIEKXITA VA =L
N, INVRRTHBRBINET, 255200 I1C, FEITEEZ Ay r—I%HIRL, HES YA+ —1F3Z
EHTEZFT, ZLDCI VAT A, EARHTYZ 74 VR REFELTE2RWGEE, ZOERE BEINCAT
WE9,

tools 74 L7 MY R UHANZ build\native 74 L7 VP UDMBHDET, TDOTF4 L7 VI A VA b—
NENTz Python 228§ 2 C++ vz M Tffiz 32 MSBuild 8,87 1+ 7 7 4 )l python.props %
BAET, TR EEAND L HEIWICA Yy X2V, EARRIZIA TV %L Y R=-FLET,

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

N— a P www.nuget.org/packages/pythonx86 T3,
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4.4 BHIABRIGERNY T—2

N—a v 3.5 Tl

HDAA R DEAR (embedded distribution) &, F&/NRD Python iz &A ZIP 7 7 A LT3, TR
ITYRA-—FHHEENCT 7 AN TEBRLADT TV r—>a>yo—ffe LTEET 2 2 2EK
L7ZdDTY,

BRSNS . HOAAHOIAMZ, BREER, SATALALIZAPVORE. A VAR —LINTWE Ny F—
Vol —HFDIRT LHh S (IFIX) TRHI L TOVET, ZIP NIQIEES A 77 U0BT ) av (L
WX Db X Nz .pyc & LTEEN. F7z, python3.dll, python37.d11, python.exe, pythonw.exe
DFRTHA>TVWET, (IDLE D K52 IR TOKEYW 2 &) Tel/tk, pip. Python F¥ a2 X > MIE
FNTVERA,

AR EHIABRBIAICIE Microsoft C Runtime IZZENEVA, ZNERBETZ20E 7TV 5 —2 2 >0
AVAL—FDEBETS, 207 X4 LFBICMENCZ—F DI RT LA YA P —ViEAPS LOLER
A L. Windows Update ICX D HEITEHIN TV IS LIAEREA, ZOILWETATLT 4L 7 MY
ucrtbase.dll 23% 2 2 EREIEDD £3,

P— =T 4D T =37 TV r—2alDAf VA =12 &> T, HDALREAR & R CHATICA >
AP —NENBZRETT, BHED Python £ YA L —a DX IREEERIC pip 25 2 ik, 2
DEATEIR—bEIhFRA, TTH, bro LAFEEELZZE HEEHOLDIC pip A THH
THILWETEZ2d LNETA, —BIVICIE, 2P ICEHZIREST 2RNICHBEIFH L=V a D
AR RAECE2 L5, = RR—=T 4 =D Fr =37 TV r—>a 00— LTIRLNERETT

("vendoring”)o

ZOBHD 2 oOBEDHTEZ 21— r— %, UTTHALZI,

4.4.1 Python 77U —> 3>

Python TitdiEfiie, T Ld LV WX ZOHEELERIELIMLEDRVT TV r—2a »TF, HDiAA
RBMIZZDTr —AT, A YA =%y 57— Python D75 A R—= I NXN=Ta v EEDHZDIMHZ 3
TLxY, ZOEENREDIICHEBBINTHZNEDIKIFELT (HHWVIEFIT, YOXS5 TR 7y a
FIICHZBRED), 2 DOBRELH D 5,

FVF Y ERDIFBRET 7 7 ANERMES 2 Eb o Lica—T4 Y7 RRBE LETH, 2—Hicto
TRRLBBENRLI—FEBRELRDET, VRAEZYA XENT7 F »TE [Md LTI Python TE
TENs 7077 LOHAREENEID D FEA; 74 AV @EHAREITA XL, 2t —2 a VIHRZIEE
L. 77 ANVOBEMITIBZICHIGL (IREES K5 ICTEXT, BLALDF—ATRARRLT VF ¥
. N—Fa—RFEhikaxsy F o4 YXCFHITHRMIC Py_Main 20T OTHELIEST T,

L D7 7 —F13, python.exe ¥721% pythonw.exe ZMNER ATV F T4 V5L & b ICEETEN
HINvF I 740> a— by b ERBTZZ2TT, ZOHE, 207 7V 75— a VIZEBROLRIT
137 < Python TH 2 X 512AZZDT, IEF2ZEHELTW2 Python Rt X7 7 £ VOBEMNT & X
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AT 2DIC2—FBREH S LOLERE A

BEDT7 TR —F TNy 7 —2%, NRALETHHARETH S Z & 2T 272912, Python EIT7 7 4L
YEILTALZ PVIA VYR M=V ENBZRETT, Kl v F ¥ DEEE T 7V r— a ViEBENIMHER
NRABEBETIEENDH DT, NvFr—JRIrDEHMCHETE X T,

4.4.2 Python DIEHIAH

AT 4 7a—FRTEDIN WARZ VT FEEOIIRDOEREL TR EO5RT7 VI —>a >y TT,
Python ¥DALHDOEMIZZOBMIZHEZ £33, — BN, 77V 75— a YOREBRAT 4 7a— KA
WZH Y, —EA python.exe ZMEUH F 2, EHEIVIC python3.dll ZfHVE T, ¥H55D7 —ATH, B—
FA[EEZ Python £ X 77V X 2245 2 D2, HDAAHDOEAEERL TS 7V 5 —>a>¥DA YA b
L—=>ary0H 77417 MUIREL ZETHATT,

TTVr—=2aydfEI Ry r =, A YR TV XIBHEINCRR AR ZIEE T 228D 5 DT, (EED
BIMZA YA M=V TEET, £/, HOAARHARMZMES O L@ED Python {1 YA ML —>aryz2li5D
Y TORAKRMNZENID D THA,

4.5 BNV R

5D CPython OECAYIOMIZ, BIDOEEEEFi o TWAEBIEI N2 r—IBH D FT, UTIRAKD
HHN=Ya Y EDF— LR BHEHETT:

ActivePython <AV F 7 I v v 7 4 —LHEDA VA b—=F—, FFa X2 b, PyWin32

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

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

WinPython ELRFEADEER Ay 7=, Xvr—IDEILRFDLHDY —L%ZE&T, Windows [EH
DT4 APV Ea—Yay,

B8y =% Python D54 75 V) OEFHAA—Ya rBNEENZ LIEBY EEA L. 27 Python
F—LIFINOZRTFOLETA LY RS LEBADTIHM 20,
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4.6 Python %187 %

a<w >y R7a >y 7 b & O EFIC Python %473 5729512, Windows DF 7 4L b DEEZEREZ WL DL
ZTVWEES B LANERA, £ YA F—F13 PATH ¥ PATHEXT ZHEZBR B34 7Y a v 2RE L TIX
WETH, CREHEMDOS AT LAVA REA VAL —Ya YDOBERFTEDICHREBDTT, bLDR
7= EFEWNEEN— 2 ¥ D Python Z{#5 O THIUX, Windows D Python Z>F v ORFZEMES LT
7EEW,

4.6.1 fiE: FIREBDRE

Windows Tli, BEZHEPEAMNCIZI—FLNLE S AT ALALNLDHATHRETE, HAIWIa~vy S
oy o —RICHRETEE T,

—FHNCIRBEZERZRET 2121, a~r F ey P2 E set a~ Y FE{EVWET:

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

INOOEEIZ, MRICFITSNIFLaY Y —VNTEITSNSEREDa~Y Y FIEHI N, . 202
VY =ADBHIMT 5 ITRTOT SV r— a Vi E#MBnE T,

N—t Y Pl S TEBLZHAL D DEIBFOLZBDETREME N2 DT, HLWEZRIIZ S REIC S BN
T5IEDTEET, python.exe BWA->TWVWS 7 4 L7 + Y% PATH IZENT % Z ¥ id. Python O]
N= a UHENT B X5 IRAES % 72 D—fRIVZITIET T,

77 40 b OEREAREEARNCEE T 212, [RE—F) 22V v 7 U THRRRy 7 AT BREZHER
B EMRT L0, (Ava—ROTaxXT4RENPD) PATLOFMERE VT BRIEEHOHRE KX
VEZYy I LTAEEIN, INTIAUB ERZX A4 70T, 2—FEBEEZHE > A7 LAREZBEBINL 72
DBIELDTEE T, AT LEBELEET I3 DRIZDOY YNDHIBDORNT 7R (0F b EHE
MERR) DIREET T,

FMR: Windows &3 A7 L ZHD BB 2—FEHEFE LT T, ZORZIENTED PATH DIEIERAIC
MG 3B AR R Ze DD ET,

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it

unless the listed paths only include code that is compatible with all of your installed Python versions.

BE:

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

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 — I #Y 12 3R
BAEBEEET 570D set A7 Y FIZDOWT
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https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/setx {E/A B ICERE
EREEET 570D setx AT Y FIZOWT,

4.6.2 Python 2777 1ILERDIF3

N—=Y a3 35 TEHE.

HEIMICERE L5 Python 4 Y X =7V XDAX— b X =2 —HHH%ZMH 57213 TH <. Python Za<> K
Far b EELEZVWEESI RS LNEFRA, A VAP —FRIEBZFDEDDRERITOIF S arhrdh
£3,

A4 YA =T DERHIDR—IIZ "Add Python to PATH” W5 L DA T avhdbh, IhEERT 5
YAYAN—=F1F A4 VAV RBRIRAR PATH ISBIML £, Scripts\ 7 AL X DG bBEMENE
T, Zhkbhavwry ey 7 b»5 python ¥ XA FLTA VXY REEE LD, pip 8 X4 LT
Ry r—IA4 VA= %BELIDTEET, avr R34 VbDEEFHRDT, A7V T hE2avry R
A VBB ETE#TZ2ZDTEET, AV REIAY OXEEZSRLTIX W,

A VAP ZDF T a v EAEMCLTOWEP 2722 LT, 4 YA M= 2HEFITL T 'Modify
BBEAT, TNEANMILERET, H20WEZ 58T LD, PATH BRI TFEHTBIETE 3, #E: REZ
BOHBTE 2L T IV, BREEZH PATH 1213 Python 4/ YA R —AF 4 LZ P ZEOXRERH D £
T FPDOIY MY EFEIan Y TRY>TROTLEIWV, ZHOEFEUTOLI 1R £F (MUTR
FD 2200y P VIFBHTFEL TS D EREL TVET):

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

4.7 UTF-8 €E—F

N—a ¥ 3.7 TENM.

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

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including
WSL (Windows Subsystem for Linux).

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

variables.

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

via the "mbcs” codec.

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

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

line option.

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

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

4.8 Windows @ Python 5> F v

N—a ¥ 3.3 TEM.

Windows @ Python 7 >F ¥ i3, 725 Python DN— a Y OMEORE L EIT2HF 22 —F7 4 V7 4
T3 AZV T ((¥kiFaxy FI74 V) TRIED Python ON—=Y a YOREEZGZ 605 &, EZFR
EL, ZON—Va v EEFTLET,

BRIEE PATH ICK B HELE ST, TD T YF vid Python O—F@EIHmAN—Da v, FELBRLE
T CZOFYF RIS RATLATIALRRBDINDDBL—HFITLDA VAL —a D EEREL. £ HL
{AVRAP=—NLENBED B EFEDONN—Va v BEBRELET,

FUF X DI Y PFIIADMAERT PEP 397 I2H D FF,

4.8.1 &I

ARV RSAUDSERETS
N—T 3 3.6 TLEH

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

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

py

A VA=V ENTWVEEHN—T 3 D Python DEENT 21X TT, BEECBIIKT IS TER
TL. EBiMOa<y 74 vgl8EEE L TER Python ET b TEXT,

If you have multiple versions of Python installed (e.g., 3.7 and 3.10) you will have noticed that Python
3.10 was started - to launch Python 3.7, try the command:

py -3.7

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

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

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

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

operable program or batch file.

2—HFZTrdD Python £ VAL —a>rTld, A YA M—IRCA T a D TIHELEVED, 505 v
PATH IZEMENEE A,

The command:

py —-list

displays the currently installed version(s) of Python.

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

(FEHES £ 72V D venv Y 2 — DY —)b virtualenv TE- 7%2) IRIEBREED 7 7 7 4 7 IKRET
Python QBRI ANA—=Y a YEIEERTIKI VF X 2EHT I, v Fridr/m—mLkf XS Y XT
B3 ZOEREDO S DRFATLET, Zu—rLRIZS DA Y2 T) X2 FTT 5123, (RAEBEOBIE
PA2ILT B0, FREHRNIC 8 — ULl Python N—=Y a Y RHELTLIZE 0,

AOVT D EEFT S

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

#! python
import sys

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

hello.py BFET 27 4 L7 YT, Tia~vy REETLTLEZE W

py hello.py

A VA P=AENTVBERHOD Python 2.x D= a YEESPERRENZIETTY, TlE. 117HZUTD
FOWEHELTAHATLLE W

#! python3

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

command-line examples, you can specify a more explicit version qualifier. Assuming you have Python
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3.7 installed, try changing the first line to #! python3.7 and you should find the 3.7 version information
printed.

AR Y FROOIFTH L EIEER D, BAIH D072 "python” 134 Y X =1 &N TV Python2.x
DEHN—=2a v 2RHAT2 L CERELTLLEE N, ZHUIERGTEHM L. python 23 —#HYIZ Python 2
%63 Unix L OHHEHO DT,

771V OBEERTHSEENT S

A4 YA M=URIZ, ¥ F & Python 7 7 4L (§&DB5 .py, .pyw, .pyc 7 7 A L) ICHEFT 5721
TTT, 2D/, TN6D7 74 0% Windows DEZIZ AT —5—TXINIZ Y 7 LERIET VF v
PELN, L THBRZDeFEIUHKEEZH > TR I U T BELNEINEN-T a VEIEETESLD1TRD
N

ZDZ I X BEELHRIZ. H—D 7 ¥ F ¥ WEHITONEIC L o THEED Python N— 3 Y ZRIKHCY
RK—FTEBZLTT,

4.8.2 > x/\> (shebang) 1T

A7 VT N7 7 ANVOFEDITH #! TIHE > TV BHER. ZDITIEY = NV (shebang) T& L THIS
TWVWET, Linux fthtd Unix F OSIEZ5 LAfTedbedb eI R-—1PLTWVELD, ZNOLDT AT LT
X, A7V BEDESFEFTEINDEERT DL b E T, Windows @ Python 7 ¥ F v X,
Windows @ Python 227V 7 bR UHREREATE 2 X 51 L. LoflTEZN s DERED AL Z R
LTWVWET,

Python 227V 7+ @D 2N V4T% Unix-Windows I THAERIEEICT 572D, 2D 7V F vk, ¥DAf U X
TYERBEDLNEZ D EIEET L7200 KED R a<x Y FE2YR—FLTVWET, ¥ R— P IS FEEa
<RYRIZEUTOLDNHH £7:

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BERNZ, 3 LAZ V7 Mo 117EH

#! /usr/bin/python

TIEE > TWhkbH, 7740 D Python OfEMNRES N, HENET, £ D Unix L TEHMET 2
Python 227V 7 MIE T TR ZDITHEET 2EABDH D EFTDT, FVF XLV ENLDRI YT+
BEZLTHES 2N TEZXT T, HDREPIFHLVWAZ Y F % Windows ETHEWTWT, Unix ET
BEHTH-oTELWVWERS RS, 2 NVTDS 5 Just THED BDEMHATNETT,

FREOPDFEEa~vY RThH, (AP r ==L a IR, XV vy — A F ==Y a YOMlifT) RN
ICN—=Ta VEIBETEE T, IBIT, 732" B[ F— =T 3 VORAIEML T 32-bit fiREERTEF
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3, fflZ1Z. /usr/bin/python3.7-32 X 32-bit @ python 3.7 5 X SERL 3,

N— a ¥ 3.7 THEM: python 7 ¥ F ¥ D 3.7 2 51%, REIZ 7647 Z21F T 64-bit REERTE LT, &5
. RAF—N=PaVBLDOXI v ==Y a7 —%F727F %72} (BlZIE. /usr/bin/python3-64)
THETEET,

/usr/bin/env JERD Y = N UATIZIE D 5 —DHEIZRHIRFEDR DD £5, 4 YA =S TW3 Python
PERTENC. 2RI Python ET7 7 A L% PATH 26 BRBLE T, 24U Unix D env 707 F A1
FIHTBIRBBENT, D PATH O DOMRETEHDTT,

4.8.3 > /\>{TD3|#K

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

#! /usr/bin/python -v

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

4.8.4 hRXZAIA1X

INl 771IICEBNDRETAX

FUFXiE 200 ini 7 7 A VERLIATEET, BERIICIE, HED L —3F —D application data” 7 4
L2 Y (0% b, Windows DBI%{ SHGetFolderPath (Z CSIDL_LOCAL_APPDATA %5 % TMER LK - TK
574127 FY) @D py.ini &, FYFXYERMLETALZ PVIZHS py.ini TF, Ay Y=V jRDF ¥
F ¥ (D% pyexe) & 'Windows’ RO Z > F ¥ (D% D pyw.exe) IZF—0 .ini 7 7 A L ZHHL X7,

"application data” 74 L7 U THEESINLREZ. ET7 7 A VOBRIIHZ2 DLV EHRENES, 20O
oD, FVF ¥y DEICHD ini 77 ANNDEZRALT AN TERVZ—HFIX, 02— VLR ini 7 7
ANADa<y P& LFHZ (override) TE XY,

T7ZIL LD Python N— 3> DHRXEIAR

EON=Ta»® Python Za<y FTHEHATI20E2ED 270, N—=Ya VEffirha~wr Ficgdohs
ZEWHBDET, N=YaVBHiTREAI Y —N"=Ya YEETHED, 7> a>O VAR (V) <A
FN=Ta VEETHZIMET T, X 51T, 7-327 R "-64” ZBFL L T 32-bit H 2 WX 64-bit DB
LORENERINZ 0 EH R TEET,

7ot Z1E, #!python W5 ¥ = NUTREAN—Y a3 VEHiT 2 EAEEAD, #!python3 3 XY ¥ —1N—T =
VEIEET BAAN=Y a Vi TR EAE T,

Ay REIAN=Y a YEMiTHROLRWEE, BREZ PY_PYTHON Z&EL T, 77 4L FDN—
Va BHiTERETEE T, RESNTVWARWEGE, 77 4L MEZ 737 TY, ZOZBuIE 737, 73.77,
73.7-327, 73.7-64” D XS RIEBDMER A Y RIA VD BLIEETEE T, (7647 7> 3 »i& Python 3.7
LD v F ¥ TULDHEX RN L ITHFERLTLEZEW, )
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XA F == a VEMiFBRON SR VIEE, REZA PY_PYTHON{major} (Z 2T {major} & L& T
WEEINLBEDA S ¥ —N=Y a VEfiF) TRELTRERNN—Va v EEETLIENTEET, £5
WoleA 7 a YBROPSRFIUI. TV F v YA = FEAD Python XN—2 a Y &2FZELT, BD
WDoFeZDRAY v ==Y aYAFIAF=V V) —RADSEEHFODOEHHLET, RAEINTVWEDIIT
EHHFRAN, BEIZEZDAI ¥ ==V a VRATERODBRIZA VA =L L=V a IRk D FET,

64-bit Windows T. [F—® (major.minor) Python ~N\— 2 > @ 32-bit ¥ 64-bit DM fFDELELH A >~ R

P =L ENTWIHE, 64-bit X—=T a VDIFIPHICEBLEINTE T, ZHUXT ¥ F v B 32-bit & 64-bit D
EHE5THEAD I LT, 32-bit D7 U F v id FHESNTN— a Y MEHAEET H AU, 64-bit D Python
FEELTELGLET, UL EORN=Ya VD PCIRA VAP —LENTOVWENDATT ¥ F v DEF)
HPHRTE 20604 YA P =V ENLIEFRICBERZ KRS (0F D \RITA X =1 &7z Python &
Z ¥ F v D3 32-bit B 64-bit 2EHISL LB EV) K5I TH4OHTT, LKLz Bh, A7 aroD
7327, 764" 7 4 v JATIDEHELEHERTEZ T,

il

o BT 24 7Y a YARESNTVWARWEE, python B XU python2 2<% Y Fidf YA b= Sh
TWSEHD Python 2.x N— a Y EHH L. python3 2 ~< > KiZA4 YA M =L XN TV EEHD
Python 3.x ZffHL %3,

o python3.7 I< Y Fid, N—=Ya YHRRERIEESINTWELD, AT ary2Z2RLEEA,

o PY_PYTHON=3 D&, python B XU python3 2= > R diZA YA F— L INTWVWERHTOD
Python 3 ZffHL £3,

e PY_PYTHON=3.7-32 OG5, python 2v > RiX 32-bit fRD 3.7 Z{#HH L £ 325, python3 2~ K
A YA =L ENTVBERHOD Python ZHEALET (AP ¥ ==Y a YHPEEINTWS D,
PY_PYTHON iZ&< EEIhEHA, )

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

BRBZBICZ, AUHEEET Y F v DMES INI 77 AV THRT 22D TEE T, INI 7 7 £ DY
35t a X [defaults] ¥FHEH, F—RIEIBEEROF—405 PY_ L WHHHEHER 723Dk
AT (INI 774 LDF—HIIRFNILFE2 XA L AW I ZEEL LS W), BRIEARONAER INI
77 ANTOIREEZ LEEXLET,

Il Z WX

o PY PYTHON=3.7 ¥ HETBZ2ld. INI 77 A LIS TFRBEaEN2 2 8 EMTT:

[defaults]
python=3.7

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

[defaults]
python=3
python3=3.7
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4.8.5

<

b5

BRIGZEH PYLAUNCH_DEBUG ARRE SN TV 6, REMEMPMTH->Th, 7 ¥ F v 3@ZWiiER%E stderr (D
EFharyy—n) KHHLET, ZOBRDA v t—JIFFHMT LD ZO0NHDTTH, S0V oin—
Y a @ Python SRETE iz, BRERFEDAN—T a YBEIREN0, 2L T, WHRD Python #FEITF
ZORFbN/I-EiRa~Yy R4 VERZ T NET,

4.9 EZPa1-I)LOBE

Python \Z#HEZD 74 7F VY (& site-packages 7 # V&X) ZA YA b= L7T 4 L7 M VITHEHL T,
ZD7®, Python % C:\Python\ 74 L7 VKA YA =N L7z T 2L, T74VbDF4 77V
C:\Python\Lib\ ICTFEL., ¥ — FX—F 4 —DEY 2 —/LiZ C:\Python\Lib\site-packages\ IZI&HH 3
5ZLlTiED%T,

sys.path 252 FFHE 3 %1213, DLL L [A L4 (python37. _pth) 2HEATAAEY 7 4 /L (python. _pth)
CECARID . _pth 77 A VEAER L, 11TICDOE 1 DD R EEE LT sys.path ITBMEN B ES51CL
TL7ZE W, DLL #IZHDS W7 7 A VIZEITAREY 7 A VAREDS W7 7 A V2 EHELE T, 2l
ED. FOROWR, TV LEHAADEARTR T T LA THIRTE %9,

77 ANPFELZE B3 RTOL YR M) EREZRIIEMAS A, Rlte— Mgk b, 20774112
import site EFEEL TWVRWVWIRDIX site A Y R—FTERLRDET, ZTL # THE 21TIXHX
NET, ZRERDARRIET 7 A VDBFIEIETHN AR D 2 WIEHR A2 TT, site IADA VR—
WBEFAETELT, FEOa—-F3HFE T XA

import site ZIEE L7 Bl (7 ¥ X =R 7HHNINMIH7L W) .pth 7 7 4 Mid site EY 2 —IT &
DEFEBEDE IS Z LICFERLTLEZZ W,

._pth 7 7 A VR 5728 Zid, Windows TlX sys.path IZRXD LS IHREINET:
o BANCZEDTY PUDBMENET, TAUIHILYPTF4 L7 P REELTVWET,

o ZODXRIT. PYTHONPATH BREEARMDFIET 5 L &, WIFEZH THISIATWD X5 BEMEhE T,
Windows Tl& K7 4 ZF#AITF (C:\ ) LXHIFT 272012, ZORBEAEBICEEN 2 SADXY]D X
FIEIaery TRIAERLBRVEICFERLTLEZ W,

« BT ” 77V —3ayD)XA” % HKEY_CURRENT_USER 7* HKEY_ LOCAL_MACHINE DA D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% — ¢ LTERTH I LN TEET,
B 7F— 3774V MEE LTI a2y TCRYIGNENALFIEFEOI LN TE, EEL AN
sys.path IEMENE T, (BEFFEDOA Y X+ —F =133 XT HKLM L2FH L2 wDT, HKCU &
HHEZETT)

o PYTHONHOME D#%EINTWAHE, Z4d "Python Home” ¥ L Ti#bh 3, ZhlADIGEA,
"Python Home” ZH#EE T % 7201C Python DFEIT7 7 A LD RZA0 6 ” HHIZ 7 4 7 (Lib\os.py
%7213 pythonXY.zip) DX N E T, Python home 23RO o 725E. 2250 2HhDH 77 4
L7 bV (Lib, plat-win & ¥) 2% sys.path WCEBMENET, Ronbhkho/GAE, a7 kb
Python path &1L I & b VICEF I N7z PythonPath 2> S £ 5,
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o Python Home 2SR27 6 F, BRIBZAE PYTHONPATH DHEEINT. LIYZA MV IV FURROSHS
Birolpa, BET 277 40 FORADHAENE T (Fl: .\Lib;.\plat-win 2 &),

AAVDETI 7 ANERUHMP—2 DT 4 L2 MU pyvenv.ctg 3D 285G, UTDERZ - 7 HHH
MEHEINET:

e PYTHONHOME 23F%E XN TE ST, home DI A DA, home HEDEX A Y DFEITT 7 4 vip
LBHET 2DTIERL IR ZHNET,

MReLTIH2h %7

o python.exe 2 ZHNLSD Python T4 L7 b VIZH D exe 77 ANVEFE[TLILLE (A VA=
INTVBEHATH PChuild 20 H5EHFITINTWBEETD) core path BAHXH, LYRAMUA
D core path IIERIN T T, 2RO L P2+ YD "application paths” IZEICFHAAENE T,

o Python 2Mid .exe 7 7 AV (DT 4 L 27 F VITFEET 255, COM BHTHMAAETNZGER
E)ITHRR P ENTWSHEE, "Python Home” IZHEEZINF. LI R M VIZH S core path H3F|H
XhEd, ZRUADL I Z R YD "application paths” IZHICHAAENF T,

o Python 232 ® home ZROF6NT. LIXFMVDEDLVEHE (ZHUIWLDHhDETHBER LA
A YA ML —=Yarvty b7y TOFEEINT exe), NRAZRNED T 7 4L k& U THI 225
bhxd,

HEHEODO7 7V r— a MY Python 82 KL LEEWEEIKE, LITOBE (DWihd Eizi3ME
W) ICEDIEDPDA VA ML= a vy e DEELE#ITZ Z N TEETS:

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

site is listed.

o python3.d1ll % python37.d11 Z HEDFET7 7 A h b0 — FF 20D THAUL, Py_Initialize()
WECRH LIZSESL - T, Py_SetPath() % (RIKTH) Py_SetProgramName () % BH/REVICHECNHI L T <L
7ZEW,

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

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

CNHEIATLTA RIZA VA M=V ENTT 7 AND, BRIEDT TV r—2a V2N y L Shi- g
FATIVDAC—IEBELBRVEIRCLET, I LRTNWREDRI-O7 TV r—yaroa—Hik [
PLUOREZINZ 20d LW ERA, LTHELLRYIDRENRETT, 1ZP0HDIFLI X Y NOIEE
HED R 22 —F D site-packages DFEER D LZITRT VLS TT,

N—T g 3.6 TEH:

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

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

4.10 -EMOEZ 2 —JL

Python 3277 v F 7+ —2H#ft2 B L T E T, Windows IZ LWL =— 7 RHKEED H D F3,
S L TS5 YWD AL TS5 VDHET T, BODPDET2a—Ll, ZIOVoEEERHES DDA =Ry
FABH D FT,

Windows [EH OIEHEE Y 2 —)LiE, mswin-specific-services IZE PN TVE T,

4.10.1 PyWin32
Mark Hammond 2 & » TR X7z PyWin32 €Y 2 —Lid, #A 7 Windows EFOVR— b2 T35 E
Pa—MHTY, COEYa—AMEUTOI-T 4 VT4 ZEATVET:

o Component Object Model (COM)

« Win32 API MO L

e« LYXHY

« ARV BT

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

PythonWin & PyWin32 iIZff)EL TV, ¥ 7LD MFC 7 V) r—>a vy T3, ZHUIEAL ML VDT
Ny e Ete, MAHAAARELR IDE T,

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

Python and COM by David and Paul Boddie

4.10.2 cx_Freeze

cx_ Freeze is a distutils extension (see extending-distutils) which wraps Python scripts into executable
Windows programs (*.exe files). When you have done this, you can distribute your application without

requiring your users to install Python.
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4.11 Windows £ T Python ZaO>/N\T1IL T3
CPython ZHATaA Y AL LIWEE, BRANCTAREZ X V-2 ZEBT 522 TT, &HVIV—2R
DY —=A5 FiL\Ww Frov 770 22Xy —RTEET,

YV — AW Y —Zi& Microsoft Visual Studio TOENL KDY YV a—ary7ZyAfreradcr v 7740
FERTVT, 2P D Python VUV =R TWE 224 5T, ThbH 7 74 01iE PCbuild
TALZMVRZHD £,

L R a2 oW TO— N E#RIZ. PCbuild/readme.txt IZH D T3,

PLIRE Y 2 — L2 DWW T, building-on-windows ZZHB LTL 72X W,

412 [FDDT Sy T +— L

Python QKRR OHFT, BEICHYR—-FEINTOREODLDT Ty b7 4 — L0 (2 —F —HHREHE
DRRDIzDIT) FHR— P SRR B > TVET, IRTOFR—PEINRVT Ty F 74— LIZDONTDRE
flld PEP 11 25 = v 7 LTLEE 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

AVNRANBEAA VA= PRBINTVWE T Ty b7 3 — 2O TOFEMZIERIE Python for
Windows ZZH L TL72& W,
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FIVE

MAC T PYTHON %Zf£5

Z#& Bob Savage <bobsavage@Qmac.com>

macOS 2EHEL TW2 Mac E®D Python 1ZJRAINICIZMD Unix 77 v + 7 + — 24 E® Python & IEHIC
FTVETH, IDE 18w 7= - w1 —=Y ¥y REDIEMITNZBMERIH D £3,

5.1 MacPython DAF AV k=)L

macOS 10.8 725 12.3 £ Tl Apple I & o T Python 2.7 87V 4 Y A b= ZNTWZE L7z, Python @
Web # 4 F (https://www.python.org) 22 H&EHN— a D Python 3 ZHIFLA YA F—1FT 52D
TE%J, HLw Intel ® CPU THHW PPC @ CPU TH A A 7 4 ZWEIETZ 7 2= N—H)L + N4 F
V7 BV FORHDSDBH D £3,

AVAF=ZTI VL DO0DBDMBFIZAD £5:

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

o Python 77 7 A A F 4 75V % &% /Library/Frameworks/Python.framework 7 L — A7 —
Jo A VAP =F@BY 2 VDONRRZZOGFZEBEML %3, MacPython 27 >4 Y XA b =173
Wik, Zhs 3 oFHIBRT AL WETTY, Python EfT 7 7 A AADT Y RY v 27U 7
Jusr/local/bin/ WCEPNTVE T,

Apple 232 L T3 Python ®EJL KL /System/Library/Frameworks/Python.framework & /usr/
bin/python ICZNZFNA VA P =L ENTVET, ZHHid Apple ZEEHLTWSHDTHH Apple ®
=R =T 4 DY 7 U =7 BHHTZ2OT, WELEZDHIBRLZD LTEWT $H A, python.org 75
HrlwN—23 v0 Python 4 YA b= F 258123 ZhZNEHCEEST 2 2 DD % Python
BENRA 2 —RICA VA M —AEN 57D, BT 577D Python O SRAZHREL. HHT S Z e EE
T,

IDLE IZEANLV T A =2 =535 D Python D FFa XY MIT7 7R TEIENTEET, b L Python 23
ELOVDTOHARCE R F 2 XY PDF 2 — M) TRV HHAEDZ 2 BTITDOLET,

B LAD Unix 77 v b7 4 — AT Python Z#HWENTW2HEI2IE Unix & = 45560 Python 227V
ThOETIOVTOHiZHmE I Z2BITITDLET,
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5.1.1 Python X%V 7k DRITHE

macOS T Python 2% 2 RED ST EHRRETH 2 IDLE 25 Z 2 T3, IDE iz 2B L IDE
FEFLTVREEIIALT A= a—%FoTLEI W,

$ L Python 27V 7+ %2 X —=3IF1Davy KI4 % Finder 2 5FETLEZVWHEERIICTT 4 X
TRZ VT b RERR0EDNDH D 3, macOS 1Z1F vim X emacs R D Unix DFED T4 27 4 X
fiboTVEd, dBLdHok Mac 5 LWVIT 4 AL WHEITIE, Bare Bones Software (http://www.
barebones.com/products/bbedit /index.html %% M) @ BBEdit % TextWrangler % L < & TextMate
(https://macromates.com/) 1 RWEFEM TS, il Gvim (https://macvim-dev.github.io/macvim/)
X Aquamacs (http://aquamacs.org/) 2 ENBHH £3,

R—IFNAPBRT YT BFEITT B3I /usr/local/bin B 2 LD RACEEFNTWVWSE I L ZHERL T
7Z&EW,

Finder 226227V 7 s 2FTT2DITE 2 DOHENHD £7:
e PythonLauncher \FZ v /5 5%

o Finder OfH#H™” 4 > R U5 5 PythonLauncher ZZ DAV 7+ (L& py RZVY T +LT) &
ST 74NV MDT TV S =2 a Y LTEE, A7V T ET7ANERXTNT Y v 7 LTLTEEW,
PythonLauncher OBREEHEIII LD LI WCAR I Y T 2RITT 202 EHT 2MARKEN DD %
3, option F—ZM LAV RI v /T2 THEITILZILRINODOREZZZAONT T L. BR
REA =2 —PORTOETICH L TRELET LI EDTEET,

5.1.2 GUI TRI VT +&2E1T

HW A=Y 3 > ® Python 121, KZ2MFTEI»RVEWITRW macOS DFERHH £3: Aqua V4~ FY
TFx=Tr b bETE BOSVHET S GUL 2£i0) 7027 L3RI HIETHEITT 2 08D
HHET, ZOXI%AZ VYT MEFEITT 5I21E python TlE72 { pythonw 2 - TL 72X\,

Python 3.9 T, python ¥ pythonw D¥'H 5 THEZX FF,

5.1.3 Configuration

macOS @ Python Ti& PYTHONPATH @ X 5 722 TOFEHED Unix BRZRDMEX £35, Finder 205 7
0rS LAREEET 258 20 K5 RIRREARZRET 2 TEIIIHMEHETH D Finder [FHEENRFIC .profile
.cshrc Z#tAAAERH A, ~/.Mac0SX/environment .plist 7 7 A VW EAEZHENDH D £5, FFMlicOWV
Tl Apple @ Technical Document QA1067 S L TL & W,

MacPython @ Python Ry 7 —3 DA Y A F—LZDOWTD X 57% 3 1FHIZ. BIMD Python INvTr—2dM
AR =)L HiZSZRLTLZEW,
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5.2 IDE

MacPython (ZI3#H#ED IDLE BHFEBREAMNWWT & %3, http://www.hashcollision.org/hkn /python/idle
intro/index.html (¢ IDLE 25 72D RWAF2H D 7,

5.3 .EM® Python Ny 7r—2DA1 VX =)L

BAND Python Ry or—I% 4 YA b —=NVFTBHENPNLDO0HD FT:

o Ny —F Python OIEHED distutils E— F2foTA YA b —1F 52 M TEXT (python
setup.py install),

e 2L DRy —VIX setuptools LIRS pip T v X—EFoTH A Y A+ —LTEZX T, https:
//pip.pypa.io/ B L TL1Z&E W,

5.4 Mac T®O GUI 70933227

Python T Mac £ GUI 7 7V 7 — a YE UL RT2HERNLO0HD X5,

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

Python f##dD GUI v —F v ME, Z7RRAT 5y b7+ —20D Tk Y—AF v b (https://www.tcl.tk) b
ICHEER I N7z tkinter T3, Tk @ Aqua 4 7 4 78— 3 i Apple 28 OS X IV FLLTED, &
HroN— a & https://www.activestate.com 2B XY B —FBXUFA YA =L TEET; YV —2X
MHENLRTEIEBTEET,

wrPython BHIDANRDHZ 270 R Ty v 75—4D GUL V—1F v +T macOS ETHA 74 7IWCHIE
LET, v r—I% FF a2 XY M https://www.wxpython.org 22 S5FHTE %3,

PyQt 3RIONGDHZ 70 AT Ty b 74 —2D GUI Y —LF v b T macOS LTHA T 4 TICEIEL £
3o FELWEHIE https://riverbankcomputing.com /software/pyqt/intro 1I2& H 3,

5.5 Mac £® Python 77— 3> DR

Mac EOBMD Python 7 7V —>ay27 7 a4 3 3540 Y —Lid py2app T3, py2app DA ¥ &
b—ov e HREIICBE 3 2 EEIE https://pypi.org/project/py2app/ 12 D £3,
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5.6 ttOJYV—2X

MacPython X —1 > 27U X hid Mac T®D Python T —¥RFEEICL o TEBELWVWYR—-FY Y =R TT:
https://www.python.org/community /sigs/current /pythonmac-sig/
DB D Y VY — A& MacPython wiki T3

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

IFa12& IDE

Python 702532752 Y R— 135 IDE 1372 EAHDE T, ZLDTF 4+ XL IDE 213> v Ry
I ANA 54 MEEE. TN Y — L, PEP 8 Fx v ZHEEDRDH D 5,

iR —E% /L 5121&, Python Editors % Integrated Development Environments % g1 T < 723\,
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>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

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

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

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

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

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

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

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

BB OERICBOWTERITEon— A ZRIcE b B TonE T, EH L TETIHANIOV
T calls 2BBL TV, PV X9 ZRAZBOWTEBBEZRTEDICHOLWIREHS Z a3
RFEF, TN fHIe —HAZHICE DY TONET,

RE1% . FAQ @ FEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 M T3, PEP 492 TEAIIE
L7z

asynchronous generator (JEFEHHY = L — &) asynchronous generator iterator %3R3 BIE T3, async
def TEFEI NN —F VEBUZETOE T yield REFOHRTERD £3, yield Rid async
for L— 7 THMATE 2D P Z2ERT 2 DICHA TN E T,

EEFIERIAY = 2 L — 2R L 30, WRICK - Tid IEREAS T RL—2 1 TL—%& 25T
BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

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

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHITHER Eh
53727 T,

ZHE. __anext__ () XYV v FEM o THUPEH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator T3, Z O awaitable A7 =27 NI, RD yield NE TOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 27202, ZDNMBETOETIRE (0 — I VBB FIRED try X) WHIZ—REIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JEFIAA 7 F 7)) async for XOHTHATE 247227 T3, HHD
__aiter__() XY v 25 asynchronous iterator iR RIFUIZ D A, PEP 492 TEAX
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 N T3, __anext__ & awaitable 7 7Y = 7 b BRI RITNIERD £¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

B 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 (f#F%REE) await X THHT 2 PR 2 AT 27 VTF o coroutine 2. __await__() X
Vo R0HEF T2 FTT, PEP 492 2B L T E W,

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

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

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE W,

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

and so destroy it.

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

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

bytes-like object bufferobjects ZH%HK—+ L TWT, C FFBEDEIKT #¥Hi L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#17% memoryview A 7Y =
Z M ZHCE D £F, bytes-like £ 7Y =7 ME, T —XEM. N4 FV T 7 A ANDRTE, VY
Ty PERHULZEERE, XM FUVTF—XZ2ERTIVAVARBECHAT S Z N TEET,

BODPDIEETCEINAFV T —R2EBSTHHERDHDET, ZOREOFFa X PTIEXL 7 H
AEETRER bytes-like A 7V 227 M WWERLTVWET, ZEEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like £ 7Y =2 ) 2ELET, Ui
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k2—F) Python ® Y —Z2— Fid, Python 7125 4D CPython A4 ¥ &% 7V X OWNER
RBTHENA Pa—FALary i LEnEd, N Pa—FiE .pyc 774 MZF ¥ v a2 3h,
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L7 7 ANDPEHIZETESNZ L X2 EIDEREIRDET (Y—RA—F2HNf ba—FANOF
Eoary 4 VidEh#shEd), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WSS 2 MEE 2 RITS 5 REYS Y TEES 2t WA E T, BEERIFEEL LT, N ba—Fi
%72 % Python fREE~> VM THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 23 HA TV
F¥A.

NA ba—Foma—Eld dis EY2—1 ZHHET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 7)) RO D BRERTHEITES NS 72DI5 8 LTHESI N 2B

ISR (VFR) 2—F—ERA TV VEERT 27007 FL— FCF, 77 RERIEE, 202
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 ZZH) 7 7 R LITERS N, 77 ALNRLT (DD, 7 F7ADA Y AR YA ETIR%A
LIZ) ZHEINZZZHNE LTWBRERTT,

coercion (BUs#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
EHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, &518UZ
BUHERIL D (— OB — D3 TFEV N INE % 3 2 AN A U BN AT 2 217 4UE TypeError
FIADBET S E T, BB Rr o725, TRTOFHK, 72 ZEEREITH->TH, HIZ 3+4.5
Tld# < £float(3)+4.5 WS k52, Fu T I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X<HLNTVEEBREIIRL =D DT, IRXRTORIIFEE L oML LT
RINF T, BEUIEEEN (-1 OFAR) WE Kz ILd 0T, —RCBEETIE 1 eFdrh. T¥
TiE j eFEINE T, Python FEZEBITHAAATHIGL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HlZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WET, BRBOBHIE»RD BELRBYOMIETT, DESEZECRTIUR, (EIFHEWR ERL
TLE->TEWTL &9,

context manager (27 FRA P32 —I %) __enter__() & __exit__() AV v FEERT S I LT with
WHNOERREEREMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7F A MER) a2V 7 F A MIKEFEL TRZSEZFHOLER, TR H2ERDEDL
FADFATAL y RFTREBEDEZRAL Yy FE—FLZA ML=V RBTVET, LrArLaryTFR MER
T, 1 DDFETAL Yy RIZWLO2p0a Y7 XA MBH DR, 3 ¥ 7F A MEROERHRIZIY] 72
FEFB R R 7 DL DEH TS, contextvars ZZRL TLZE W,

contiguous  (BE#%. i) N v 7 7 DHEIC C-&8#t £ 7213 Fortran &t TH25EIT. ZD Ny 7 7 135#
MLTW2eAREET, XLy 7 71E C #ifiTH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETEEST 2 X5 CHESI N, RFHELRrHBFE VA TWIEFP TS %
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o ZXRILD C-HEHREAIITIE. XEY 7 FLRIECERZ K ZBICIIREBEORIFVRINED %
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICIFZ L OABMA» S NS, 2. B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2L T Z& W,

coroutine function (2 —F YBIEK) coroutine A 7Y = 7 b IR TEETT, a/—F VBIBUT async def
NTHEIEXN, await, async for. LU async with F—V—RFZEOZ e HkRET, Zhbid
PEP 492 TEAXIIFE Lz,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

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

@staticmethod
def f(arg):

FICHEZD 7 7 ACDFEHELETH, HENFONERA, TaAL—XITOWTFHLL X BERER B
TR IR EZE DFFa XY FE2BRBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P bTT, BB TABUNPT AV TR THZ =, BERRKICK - T, FEIh TV 3RIR
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

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

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LKL EF, comprehensions ZZ L TL 72X W,

dictionary view (ff#HE 2 —) dict.keys(). dict.values(). dict.items() 2RTA 7Y =2 b T, &F
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HOHHOENRY 2 — 2L ET, Thbb, BEILEEFINI a2 - ZThERML 3, &
EFEL 2 —BEHIANCERR Y A M 2121F list(dictview) ZHH L TL 72X W, dict-views &5
HLTLEEW,

docstring 77 R, B, EYV 2 - NORYIORTH 2 XFHNV TI71LTT, ZDAA — b DETRIIIE
MENE T, ar L & THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRrARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
Fa Xy b aERENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 —RA%Fo TV EPERETL2DICA TV =7 F ORI
ZRBEWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIENT
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A~
=7z —RERIDEHTZT, LRI TFTHFA ENa—RE RVE=—T 4 v 7 RRE L
LTEBEErM EIEET, Xv 7 XAL Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% HMRERI SR TMHMETAIDHTEET, ) 2ofb b, WA
hasattr() HIER FAFP a2 53 7%2FHAL £,

EAFP T[G8R]%2 2 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ~—7 4 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMRF—%
BUDNFETIDDEREL. ZOREIE> TOEGEHNZRHIEL 25, ZOBETTFELET
53—F 4 YTRARAMIE, try XB LV except XD SADZDPRHHTT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL XN SDTY,

expression (R) [AHDEEFHAEN L. —F ¥ F D DR (a piece of syntax) TI, Wz 5. ALid
V7 Iv, 4l BET 7R EEFPEBIFCHLRE, HE2RETROEREOHEAERTT, o
Z < DFFELEV, Python TEEFEOLTOMEERIA L VWI DI TIEHD FHA, wvhile DLS
Wy RELTREAZNY X DD F5, RADBKTIIRIXTY,

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

f-string 'f' % 'F' DEFEIWXTFAHN) 7T UL f-string” EFRER, ZHUE T 4 —< v MEATF
V770 ORMEEOLITT, PEP 498 BB L TL 230,

file object (77 ANF T =22 b)) THDY Y —AAD 7 7 4 VEEH API (read() % write() XYV v K
ZFODD) EREALTWE AT 2V M TT, 77403 TV =7 NI fERENFEITL - T,
EBEDFT 4 R EDT7 7 40P, ZOMDEAL TDRA ML —IRBETANA R (2R, M,
AVREYRNY T 7, VTv b RSAT, F)ANOT7 I LREHENTEET, 774047227 M
file-like objects R streams & HMIENF T,

T7ANF TS 27 MCBEBICE 3IEEIDET: L0 NAFUV—=T7A)L. Nv 7 7»Ehi= NA
FU=T7A4), ZLTTFALT77A4IL T, A VX—=T7 24 A& io EY 2 — L TERINLTWV
9, 77ANK T =0 b EAELIERENL X open () BAEEES Z 2T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

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

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

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

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA T 22 b T,

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

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

floor division (YJD4&CTRRE) — &L WEEBICY)I D #5 T 2 BEAIRRE, YD CREBERE I // T, flz

R

.11 /7 41132112, 2R EINFMCEEV NI A ROEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWVWAIZ Wb 2 (R ADERAANDIDEITS) DT -3 127425 ZLITHEEL
TL7ZE W, PEP 238 2L TL X0,

(BEEY) MPOMHE LANCEZIR S —HDO XD Z T, BRI 0 U Ed E3|18 2T Z e HkE 3,
FEDRITRHI S B2 RS2 Z e ik E 5, R5IEL XYV v R, function ZBL T X,

function annotation (BI#(7 /7 —3 a ) BIBD 8T X — X IR DED annotation TF,

BT 77— avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
¥oemis eiffsh, 7 int BoRDEEFOLHIfshT0E T,

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

return a + b

BT /7 —3 a »OXEE function O CHRIHINATVWE T,

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

annotations-howto for best practices on working with annotations.

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

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

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

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

PIXRL—R (YA —R) generator iterator ZiRFEITT, BHEOBBIIMTNE T, yield X%
FORTRLD 9, yield i, for V=7 THEMTELD, next () B THEZ 1 >FDOMWD L
7D TE3, HOWMPZAERT 2 DIEHSINE T,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NAATFEATIREE (RMTABSARLED try X2 ED) L T, QWHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

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

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

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

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

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Z'm =LA & T Y Xay ) CPython £ ¥ X7V EZHBFHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty 2 LT WU TR PG EHMRIC, A X T XeHRICTLF ALy FULTE
5E212D %7,

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

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L

4 152 A & B35


https://www.python.org/dev/peps/pep-0443
https://www.python.org/dev/peps/pep-0483
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0585

Python Setup and Usage, J'J—X 3.10.13

ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

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

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

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

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RAEAIHEA 72 = 7 P& for —THARZOMZL DY =7 2 (RE: 22 TOY—7 YR LI,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 204 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEAREY 7Y = 7 bR f SR
123, iter ) ZMATEDA TL =X AT 27 V2 HGTHIET 20 EEZH D £H A, for XTI Z
DFIEE BEIINATV, R R EROZEZER L TL—FZ2E L TWARHA 7L — X 2R L %
T ATL—2 =TV VxxL—F 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELRED for L—=TFATHS L. FBREHOA 7L —X2Z24HERLET, ZhzA
TL—=RTITES 35, HIEIOA TL—ya Y THEHBADRILA T L —&24F 7Y =7 b REIC
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

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

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

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

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda 26 ¥ —BIBE21E2 Z e B TE%£F, F7. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, BIRINCHETRSEM (pre-condition) HIEZITWE T, FAFP 770 —F & 0@HYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

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

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
FERLUET, if @ild4 7> 2 0 TF, if HiNRWEGE, range(256) D2 TOEREMUEINE T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

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

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

XYY R (XYY R) ZIRAKREOFTERSINEE, £D7F7ADA Y AR ADEERE LTHUHEH
72GE. AV Y FEA VARV AFA T 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@ET
self LMINET), B & RRALETNERXO—T 3BRL T X W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

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

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

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

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

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

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

True

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

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

package is a Python module with a __path__ attribute.
reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

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

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

RE1% . FAQ @ FE5IH K5I DE NI T H? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

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

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

{IB518 (positional argument) 5% S L TLE X0,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
EENTWIERBRRMEIPBE L 2ICOATHONE T,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

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

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

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

pass

>>> C.__qualname__

(KDR=I1Z%i<)
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(FiDR— 25 D %)

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

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

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

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

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE W,

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

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

) ——

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

register().

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

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

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X
NBEXYy ¥, ZOEEDXY v Fidk, XYy FHORIIERRIZT VX =237 2 DHRDONTVE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement () SXIZAA —F (2—FD” 70y 27) CRAIRAEETT, X X »F—7— KoK
NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

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

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

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

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

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

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

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

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

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

annotations-howto for best practices on working with annotations.

virtual environment  ({RAEERER) HAANICYI D BES M FEITRE TS, 242X D Python 2—% & 7 7Y
r—aYFRICLY AT L ETEHNTWA MO Python 7 7V 7r— a Y OXEENCTHT 5 Z 272 L
Python /$v 5 —Y DA YA F—A L EHEITS 2 L HTEZT,

venv 2SR L TL Z& W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

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

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

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

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 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 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

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

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

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

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

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

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

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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

3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.10.13, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

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

RDOR=I 1% L)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

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

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

its terms and conditions.

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

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

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

code:

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I 1% L)
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permission.

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

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

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

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

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

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

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

prior permission.

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

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

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

(RDOR=I12Fi )

C.3. Licenses and Acknowledgements for Incorporated Software

99




Python Setup and Usage, 'J!J—X 3.10.13

(FiDR— 25 D %)

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

C.3.10 SipHash24

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

algorithm. It contains the following note:

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

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

furnished to do so, subject to the following conditions:

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

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

The author of this software is David M. Gay.

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

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

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STEER)
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or modification of this software and in all copies of the supporting
documentation for such software.

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

L R S R R
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

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

RDOR=I 1% L)
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

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

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

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

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

* All rights reserved.

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

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

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

* the following conditions are aheared to. The following conditions

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

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

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

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

* Copyright remains Eric Young's, and as such any Copyright notices in

RDOR=I 1% L)
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* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

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

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

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

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

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

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

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

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

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

--with-system-1libffi

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

RDOR=I 1% L)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

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

system is too old to be used for the build:

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

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

arising from the use of this software.

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

freely, subject to the following restrictions:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

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

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

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

(RDOR=I1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

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

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

are met:

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

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

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

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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contiguous, 70

coroutine function, 71

CPPFLAGS, 34, 37

CPython, 71

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

E
-E
ARVESA>F T3>y, 7
EAFP, 72
--enable-big-digits=[15]30]
ARYESAoF T3>, 23
--enable-framework
ARV RZA4F T2 ay, 31
--enable-framework=INSTALLDIR
ARYESA>FTFoa>, 31
--enable-loadable-sqlite-extensions
ARYERSAoF T3y, 23
--enable-optimizations
ARYRSAVF T3>, 25
--enable-profiling
ARYRSAoF T3>, 26
--enable-shared
ARYRSAUF T3>, 29
—--enable-universalsdk
ARVESA>F T3y, 31
--enable-universalsdk=SDKDIR
IRV ESAYFToay, 31
—--exec-prefix=EPREFIX
ARYRSAFTFoar, 25
expression, 72
extension module, 72

F
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f-string, 72

file object, 72

file-like object, 72

filesystem encoding and error handler, 72
finder, 73

floor division, 73

Fortran contiguous, 70

function annotation, 73

G

garbage collection, 74
generator, 74

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

GIL, 74

global interpreter lock, 74

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

-1
ARYRSA A Toay, 7

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

-J
ARV RSA4FTFoay, 11

K

key functionm, 76
keyword argument, 77

L

lambda, 77

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

list comprehension, 77
loader, 77

locale encoding, 77

M

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

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

N

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

O
-0

ARYESA>oF T3y, 7
object, 79
-00

ARYRSAoFToay, 7
OPT, 28

P

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

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

PEP 1, 81

PEP 8, 65

PEP 11, 39, 60

PEP 238, 73

PEP 278, 84

PEP 302, 73, 77

PEP 338, 5

PEP 343, 70

PEP 362, 68, 80

PEP 370, 8, 13

PEP 397, 52

PEP 411, 81

PEP 420, 73, 79, 81

PEP 443, 74

PEP 451, 73

PEP 483, 74

PEP 484, 67, 73, 74, 84

PEP 488, 7

PEP 492, 68, 69, 71

PEP 498, 72

PEP 519, 80

PEP 525, 68

PEP 526, 67, 84

PEP 528, 52

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

PEP 585, 74

PEP 3116, 84

PEP 3155, 81
PYTHON*, 4, 5, 7
PYTHONCOERCECLOCALE, 24
PYTHONDEBUG, 7
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 28
PYTHONHASHSEED, 7, 8, 12
PYTHONHOME, 7, 11, 57, 58
Pythonic, 81
PYTHONINSPECT, 7
PYTHONINTMAXSTRDIGITS, 10
PYTHONIOENCODING, 16
PYTHONLEGACYWINDOWSSTDIO, 13
PYTHONMALLOC, 15, 26
PYTHONOPTIMIZE, 7
PYTHONPATH, 7, 11, 50, 57, 58, 62
PYTHONPROFILEIMPORTTIME, 10
PYTHONPYCACHEPREFIX, 10
PYTHONSTARTUP, 7
PYTHONTHREADDEBUG, 27
PYTHONUNBUFFERED, 8
PYTHONUTFS, 16, 51
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 10
PYTHONWARNINGS, 9

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

-R

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

S
-S

ARYRSA2F T3>, 8
-s

ARYERSAF T3y, 8
sequence, 82
set comprehension, 82
single dispatch, 82
slice, 82
special

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

T

TEMP, 46

text encoding, 83

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

type alias, 83

type hint, 84

-u
ARV RS> FF>ar, 8
universal newlines, 84

V

-V

ARYESAoFTFay, 6
-v

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

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

W

-W arg
ARYESAoFTFar, 8
—-with-address-sanitizer
ARV RZA4F T ay, 28
--with-assertions
ARV RSAF Ty, 28

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

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

ARVRSA>2F T3>, 26
—-with-cxx-main

ARYRSA>F T3>, 23
—-with-cxx-main=COMPILER

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

ARV RSAF T ay, 24
—-with-dtrace

ARV RZSA4F T ay, 28

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

ARYRSA>FTF>a>, 25
--with-framework-name=FRAMEWORK
ARV RSAFT>ay, 31

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

ARYRSAVFA T3y, 30
--with-1ibc=STRING
ARYRSAUF T3>, 29
--with-1ibm=STRING
ARYRSAUF T3>, 29
--with-libs='1ibl ...'
ARVESAoF T, 29
--with-1to
ARVESAoF T3>, 26
--with-memory-sanitizer
ARYRSAVF T3y, 28
--with-openssl=DIR
ARYESA>F T3>, 30
--with-openssl-rpath=[no|auto|DIR]
ARYESA>F T3>, 30
--without-c-locale-coercion
ARVRSAVA T3y, 24
--without-decimal-contextvar
ARYRSAVFA T ay, 24
--without-doc-strings
ARYRSAUF T3>, 26
--without-pymalloc
ARYESAF T >, 26
--without-readline
ARYRSAYFToay, 29
--without-static-libpython
ARYESAF T, 29
--with-platlibdir=DIRNAME
ARYERSAVF T3y, 24
--with-pydebug
ARYRSAVFA T3y, 28
--with-readline=editline
ARYRSAoF T3>, 29

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

ARV RSA4FTF2ay, 30
—-with-suffix=SUFFIX
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ARV RZA>F T3>, 24
--with-system-expat
ARV RSA>FFo 3>, 29
--with-system-ffi
ARVERSAoFFar, 29
--with-system-libmpdec
ARVRSA2FTFoay, 29
--with-tcltk-includes='-I...'
ARYRSAF T3>, 29
--with-tcltk-1libs='-L..."
ARV ERZA>F T3>, 29
--with-trace-refs
aAXVRSA>F T3>, 28
--with-tzpath=<list of absolute paths separated by
pathsep>
ARVRSAFToay, 24
--with-undefined-behavior-sanitizer
ARV RSA2F T ar, 28
--with-universal-archs=ARCH
ARV RZA4>F T3>, 31
--with-valgrind
ARYRSAF T3>, 28
--with-wheel-pkg-dir=PATH
ARYRSAUF T3y, 24

-X

Zen of Python, 85
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