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







ONE
OV R SA 2 eRE

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

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

1.1 A k351>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

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

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

python myscript.py

111 122 —T A XF T3>

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

o tty TN RITERE S NIAREA T L & bIEB X NG, EOF (end-of-file 3¢5, UNIX Tl Ctrl-D
T. Windows Tid Ctrl-Z, Enter TANAEE) 2R MBS T, a~v Y FERIJmWMD., ZOz2FETL
9,

o 77 ANGEIED BEEANE LTI 7 AN ZEINLGE. ZOT7 7 AVDBERAT ) T M E2FiAAATE
TLE9,

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

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




Python Setup and Usage, 'J!J—X 3.10.13

NOHEBEHERTY !

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

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

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

-c <command>
command N®D Python 2— FEETLE T, command ZUTIC &L o TR SN 1 T EDOXTY, @
WDOEY2a—1Da—FEeRUL, THOZAXFIZEREZFRD $9,

COF Ty a vHRESINLYA. sys.argy DRMIDERIE "-c" ZARD, ALY T4 L7 PUD
sys.path OEBITEMENET (ZDT 4 L7 PIREHEZET2a—NEFYy TLRLET 22— LT
import H12k5 X512 b £7),

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

-m <module-name>
sys.path 2O EINLZEI 2 —NVHZHDEY 2 —LEHEL, FONE%E __main__ EVa2—Le LTE
fTLES,

5150% module %472 DT, ERT (.py) ZEDTEWVIT FE A, TY 2 —LZIFEIR Python Ot
¥ a— % (absolute module name) THZNEFTITH, FEBZNEZMH L TW2 EEBRD FEA (BIX
. N7V AENCED2EZFAT20b LAERA),

Ry =% (BHIZERAYy 7= b BT) TOMOERA, BEOEI 2—1LORb ISy F—IHH
BzohiBmEa, 427V XX <pkg>.__main__ % main €Y 2 -2 LTHEITLET, ZTOZEHNIX
ZUZREIBE LTHEENZT 4L VIR zip 77 ANVEA VR T ) ZPNET 20 BERKICFECIZ
LTWET,

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

CDAT Y a YHHEE SN E, sys.argy DRPIDERIZEY 2 — LT 7 A VDT AR D £F
(EYa2— 77 A NVERBLTVSH, BRAIOERZ "-n" ITRESNET), ¢ AT a eI, &
LY bT 4 L2 MU sys.path OFETHIEMSI N E T,

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

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.
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ZLOEHES A TS VEY 2 — LAY T LTEITEINERODDa—F2aHH 3, Hlzi
timeit BY 2 — LIERD X S ICEITAIRET

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

python -m timeit -h # for details

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

BE,

runpy.run_module() Python = — N TEHEM R 2 FliH6E

PEP 338 - Va2 — %2 RZ7 U e LTEFTTS
N—Y g 3.1 TEH: main_ P T7TEIa—NLEETTE v Fr—IHB™/MMEEINF L,

N— 3y 3.4 TEH: LRIy F =SR-S FELE

RHEAT] (sys.stdin) 25~y FEFHARAALAE T, BMEANDNZ— I FARESHE BERRIIZ -4 F
TarvPEEINET,

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

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

<script>

script @ Python 22— F2FEIT L E T, script 1&, Python 7 7 4L, __main__.py 7 7 A VDD 2T 4
LZ MY, __main__.py 77 AADD D zip 77 ANLDWTNDD, 77 A NS AT A LED (MR E 2
) SR TRIFIUER D FH A

DA T a VPEEINIGE. sys.argy ORFIOBERIFAT Y FIAL Y THREZINLRZ VY T A
7"hET,

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

A7 VTMERT 4 L7 MU zip 77 ANEIELTWREGE, A7V 7 MM sys.path IEME 4,
ZOH®D __main__.py 7 7 AND __main__ BT 22—t LTETEINET,

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

directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.
5% filename ##8E L T BE A X b cpython.run_file #iEH L 75

BE:

1.1.

AR ESTY 5



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

AVE=T 24 RF T a v PREZbNRP o GG -1 PREEINCHEE XN, sys.argv[0] HIZEDFH (")
WD, BIEDT 4 L7 b UM sys.path DSEFIEMESNE T, £/, MHARETHII X 75 L BIERE
HHEINEMH» SN E T (rlcompleter-config ZSHL T2 E W),

BE.:

tut-invoking

N—a v 3.4 TEHE: X757 REORED BECHEM LN E T,

1.1.2 —i&F 73>

=7

-h

--help

-V

aAv Y R4 F TS a vyt E L ET,

--version

Python D=2 a Y FEEEZRRLTHRTLE T, ol

Python 3.8.0b2+

2OEETHE, RDESICEDZLDENL FOERERRLET:

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

N—Tar 3.6 TEM: -VWW A7 ar,

1.1.3 gofttox 73>

-b

bytes £7:1d bytearray % str LHHRL7HE. F7id. bytes % int LR L HAICEE2HAES
BET, 2OF T a vk 2EBIHELLGE (-bb) X, =7 —2REIVET,

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

Bz 6N /58, Python 3Y —XEY 2= 1D A YKR—MRFIZ .pyc 7 7 A VOIERERAEE A
PYTHONDONTWRITEBYTECODE BREZZE DB L TL 72X\,
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--check-hash-based-pycs default|always|never

-00

-q

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

against their corresponding source files.

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

R=P—DF Ny ZHHEEMILE T, (FEMEREHTT, a4t T a VITKIFL £9).
PYTHONDEBUG HZIRL TL 72X\,

2T PYTHON* BRIEAR P MM L £3, HlZIX, PYTHONPATH X° PYTHONHOME 7% ¥ T3,

BHIDGIEICR 7 ) T I HPREENTIGER —c A 7Y a YR INGE. sys.stdin X — I Fb
WCHAHEIRBRWEERED T, A2V ha<xry FEEITLERIA VEZS5 774 7TE— FIZAD %7,
PYTHONSTARTUP 7 7 A WXt AAAER Ao

ZDXTYaiEF e —rVERR, A7V TS IBFINEFHEIREEEZIZZEDARY V7 L —ARFHNS
DIVAER] TS, PYTHONINSPECT B L TLFEE W,

Python ZFREEE— FTEITLE T, -E & s bERINICHRES N E T, RAEE— FTIX sys.path 13X
ZVTIDT 4L PIRI—FDYAL bR T —IDT 4 L7 P REAERA, 42 PYTHON* IRIEZAE
I SINE T, 22—V DEEDODH 23— F2THEAT 202 DICHELLHIRBAT NS0 L E
A

N—a v 3.4 Tl

Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.

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

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

N—a ¥ 35 CTLH: PEP 488 IZfito T .pyc 7 7 A VHZZEHL£T,

1.1.


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

-V

AYRI 7T 4 7E—FTH copyright 2 NX=Ta DAyt %RRLER A

N— a ¥ 3.2 TEM.

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.

LETDO =2 a2 D Python Tl&, ZDF T avidgny > ad7 X abE2EBMILET, Z4uckb,
str, bytes @ __hash__ () AR FTRRATGERELET 7 YV 3 EhET, Ny ¥ 2fEHIF% Python 7o
£ A TIEEE TS, Python %2#% D iR LHFTLGERM O FHIAREREICRD £7,

Ny ¥ ad T R AEE, dict DRI R PPRED O(n?) 18723 X 5 WHEEE L BEIh A ANEE 5 X
%Z2I12&? DoS WEADORHEE LTRMHESIhTVE T, #HflllE http://www.ocert.org/advisories/
ocert-2011-003.html 2B L TLZ&E W,

PYTHONHASHSEED 12Xk 5 TNy ¥ ad— ROEEEZMEICT 2 ek x T,
N—=Vay 37 TEH: COF T arpEEINzZhEL-.

N—a v 3.2.3 THEM.

I—HOHA My T—SDF 1LY R % sys.path (SENL 8 A
BE:

PEP 370 - 2—%¥Z ¥t D site-packages 74 L7 MV

site EY 2 —/LD import ¥, ZDEY 2 —ADTR o TV site T & D sys.path NDEIE%L LR
WCLET, T site ZHI/RIIZ import LTH. IO DEIEFETINERTA (EITLZVEEI
site.main() ZFEFHLTLZE W),

Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
PYTHONUNBUFFERED B L TL 2 & W,

N—a v 3.7 TEHE: The text layer of the stdout and stderr streams now is unbuffered.

EYV 2 ADHIHLEN 7RI vy =TI 2L, ZODET (77 ANVELRPEL I, VEY 2—0)
Pou—RINZOrERRLET, ZHEZSNIGE (-vv) X, TV 2 - LEMKRTILEXICF oy
LT 7ANT LR A=V LET, ¥ BTROEY 212V =7 v BT 21ERD
L ET,

N— 3 ¥ 3.10 TEHE: The site module reports the site-specific paths and .pth files being processed.

F1EIOVVRIFAVERR


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

Python Setup and Usage, J'J—2X 3.10.13

PYTHONVERBOSE b ZHRL TL 72X\,

-W arg

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

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

(even those that are otherwise ignored by default):

-Wdefault Warn once per call location

-Werror Convert to exceptions

-Wmodule Warn once per calling module

-Wonce

#
#

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

-Wignore Never warn

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

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

FIBDTRBEIRD X 512D £

action:message:category:module:lineno

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

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

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

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

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

to an omitted line number.

BRD - AT a Y ZIEETHIEDTEET, BEN 12U EOF TrarevyF LA Fid, Kk
WKy FLEATSarDd7 7y ayBPAMNTRD$T, FIER -V A7 a VidEHEAE T (RIIOE
HEDORELL L Z, RERFT T a VITHT2EEX v —IDBRRINET),

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

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

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

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

1.1.

AR ESTY 9
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-x
Unix BAADIEKD #1emd 25 D12, VY —ADORMDITEAF Yy FLET, Uk, DOS EHD Ny
7DAEHNE LTVET,

-X
FRA RFELEEFDA TS a v DD TFHNEINTVET, BHED L 25 CPython XU TOEZERL TV
EJE

e -X faulthandler & faulthandler ZExILL %3,

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

e —X tracemalloc /¥ tracemalloc £ 2 — L% HWT Python DX EVEI DY TH hL — 2%
ALET. 774NV P CREHDIL—LDBENPL—ZAD L —ZANy 7SN ET, &K
NFRAME 7V —A®D L —ANy 7T bL =% 5121% -X tracemalloc=NFRAME % ffiff]
LTL X W, FFflliE tracemalloc.start () 2SR TLZ X0,

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

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

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

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

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

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

FEEDEZIE L. sys._xoptions HELOLWMOHT I & HHEKET,
N=Yay 32 TEH: X A7 arpBEng L,
N—Y a3 ¥ 3.3 TEMl: -X faulthandler /> a’,
N—a ¥ 3.4 TEBM: -X showrefcount B -X tracemalloc 7> a3,
N— a3 ¥ 3.6 TBMI: -X showalloccount 47> a ¥,
10 FB1E IATVRFAIVERIE
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N— a3 3.7 TEM: -X importtime, -X dev, -X utf8 A 7> a >,

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

tions in io.I0Base destructor.

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

and decoding operations.

-X showalloccount #* 7" a Y 2SHIFRE L& LTz,

N—Y 2 3.10 TEBM: -X warn_default_encoding * 7> a3 >,
N—a ¥ 3.10.7 TEM: The -X int_max_str_digits option.

N—Ya v 3.9 TIHLEE, N—Y a3 3.10 THIBR: -X oldparser A7 2,

1.1.4 ESRETHEVWA Ty

-J

Jython Q7T FHENTVET,

1.2 IRIFEH

UT OBREZAEIE Python OZEFNCHEL 3, REZHE -ER -1 Da~vY K74 V2L v FORNCILE
XNET, HELELLEICaY Y RIS ‘79"751/@%3{%{’5_’1‘—/\—74 F3 2 DIXEHITT,

PYTHONHOME

1EHE Python 74 77V OEiaZH L £ 3,7 7 4 FTIE 74 75 VI3 prefiz/lib/pythonversion
¥ ezec_prefiz/lib/pythonversion »»HMKRINET, T I T, prefiz & exec_prefiz A VR
F—UREFEDT 4 L2 P VT, WijHT 7 4L T /usr/local T,

PYTHONHOME %31 DD F 4 L2 P VICRESNTVWEHE, ZDHEIE prefiz & exec_prefiz DMiJi%
BEZET, 2514 DEZTEE LW EX. PYTHONHOME % prefiz: ezec_prefiz DX 5 IH5
ELET,

PYTHONPATH

EVa2—NT 7 ANDT T 4N FORKRAZAZEMLE T, ZOBREEBO 7 +—< v M =L O PATH
L E LT, os.pathsep (Unix 25 am ¥, Windows 26t Iany) TRYILNAZ 1 DM DT 1 Lo
FURRTY, FELBRWVT 4 L7 M IFESERLICERINE T,

WEDT 4 L7 M VITIA T, PYTHONPATH DX h VIiZ¥ 27 Python €Y a—L (Y —ZAERATHa v
RANENTEATD) 2880 zip 77 A NVEBRITEZ2LDTEET, HHRES 2—Nid zip 7 7 4 LD
Hi22 & import 2 Z I ETEEHA,

1.2.

RIREH 11


https://www.jython.org/
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T 7 AN P DB ASRREA VA b= VKFTT . EBHIZ prefiz/lib/pythonversion THED £,
(L@ PYTHONHOME 2B L T 7Z2E W, ) Z4Ud BIC PYTHONPATH \ZBME N E T,

LD AVE=TIARFT T3y THHESINTVWS X 51T, BINDOMEKASZAT 1 L2 ™ VS PYTHONPATH
DFFNEBMENE T, MK CRE Python 70275 47025 sys.path ZHE L TRIFF 2 e TE
£7,

PYTHONPLATLIBDIR

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

PYTHONSTARTUP
CDEBDHRAALAIREIR T 7 A NVZHOBE, MNEEE— FTRAD T Y 7T P BRERRSINDHITED
774D Python a~<Y RPE[TENET, 77 A VATERINTVWE AT 27 b4 VY KR—-F
SNeA 7Y =7 befiEty ¥ a vy TBMETIHERT 22D, 7 74 VENENZRa~< Y FEF
CHARIZERTREITSINET, ZOT7 7 A VDOHFT, B2 7+ sys.psl X sys.ps2. RHRITT v 7
sys.__interactivehook__ dZEHETEE T,

5% filename Z#5E LT & A X b cpython.run_startup ZiEHI L £35,

PYTHONOPTIMIZE
ZOEBICETHR W FHEHRET 2D -0 A7 a v RIBET 2D L EMTF, BEERELLEA.
-0 ZEBEHEEL O LR TIZHRD 9,

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

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

PYTHONDEBUG
COERICETHROLTFHERET 201 -d 7> a YEIEET 30 L HMTT, BEEREL LGS,
-d EEBEHEE L0 AR £5,

PYTHONINSPECT
OB TR W FHNERETDI2DIE 1+ AT a VEIBET 2D EMTT,

Z DAL Python 2 — F» 5 os.environ ZH->TEEL T, 077 6 TROA Y ART FE—F
EUREIT A 2B TEE T,

PYTHONUNBUFFERED
COEBITZETR VT ERET 2D ~u AT a YEET 2D L EffiTd,

12 F1EIOVVRIFAVERR
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PYTHONVERBOSE
COLERIZETHRWTFHNEZZRETIDE v A 7> a VvREETI3DEMTT, BEPHELLEES
v ZEBEFEELZOERICICHRD £9,

PYTHONCASEOK
COBBERDPBE I N TV SHEE, Python ¥ import X TANF /M FERBL FH A, THiE
Windows ¥ macOS TOAEEL £3,

PYTHONDONTWRITEBYTECODE
DERNTZE TRV FHNZFE L7HE. Python 13V —REY 2 —LDA Y R— MRIZ .pyc 774V
’Ef’FﬁJZLJ: S LB RDET, BA T aryERET DL EMTT,

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

pycache_prefix=PATH option.
N— a3 v 3.8 THEM.

PYTHONHASHSEED
DEBDHEZNTVRWIEAS random ICRE SN2 HE. GLEBUEDS str. bytes 7Y =27 Dy
ady— RifEbET,
PYTHONHASHSEED PVEEBUEICRE NG E. ZOMHEIENY ¥ 25 Y X 2L 5 T D hash() KD [
Ey—Fifbhxd,
ZOHMIBEREDOD 2Ny Y aZAICTEI 8 TT, HIZEA X —FVEXHFOHET A +®
Python 702D 7 7 AR Ty ¥ afieHHT2DICHVET,

R [0,4294967295] D THEMTHRFIUIAED EH AL 0 ZIEET 2 Ly ¥ a7 Y X aLENL IR
9,

N—a v 3.2.3 TE.

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

conversion length limitation.
N— a ¥ 3.10.7 TEM.

PYTHONIOENCODING
ZOERMNA ¥R =T ) ZFETANCHEEIN T WA, encodingname: errorhandler &\ 9 A THE
AN S — oz ya— % FFEZ L £73, encodingname & :errorhandler Dl
FEEH B BHEET, str.encode() LRILEMZEZFS £3,

B 7 — DY A. rerrorhandler OFITIIMMA I NE S, N> FZ13H T 'backslashreplace’
T,

1.2. RIREH 13
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N—Y ar 34 TZHE: encodingname DERTVHEREITRD £ L7,

N—= a3 ¥ 3.6 TEHE: On Windows, the encoding specified by this variable is ignored for interactive
console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected through

the standard streams are not affected.

PYTHONNOUSERSITE

ZORBEMPHRE N TV E5EG, Python & 21— site-packages 7 L ¥ b % sys.path IZ
B EE A

B

¥

Z:

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

PYTHONUSERBASE

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

BE:

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

PYTHONEXECUTABLE

Z DERBERBDRE I NIGE. sys.argv[0] 12, C 7Y XA A0 5HF LD DI Z DIREAE
DEIFEXINE T, macOS TOAENMEL 7,

PYTHONWARNINGS

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

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

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

(even those that are otherwise ignored by default):

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

# Warn once per call location
# Convert to exceptions

# Warn every time

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

Never warn

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

PYTHONFAULTHANDLER

Z DIRFEERM T W TFINEE SN /=55, EEIRFIZ faulthandler.enable() 2AMEUH X F T,
Python ® L —X Ny IR RS T 572917 SIGSEGV, SIGFPE. SIGABRT. SIGBUS B & Of SIGILL ¥
ZFADNY RS %EALET, -X faulthandler * 7Y a > L EHMTT,

N—a v 3.3 Tl

14
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PYTHONTRACEMALLOC
ZORBEBPETROLFINCERE N/ HE. tracemalloc EY 2 — /L2 L T Python @ X
EVEIDLETOPL—REHMALET, ZBOMII L —RAKDO P L =Ny JTREESINSE 7L —
L DEAETY, B 21X PYTHONTRACEMALLOC=1 D&, RO 7 L — 2D AZRFEL 3, F#illd
tracemalloc.start() ZZHRL T ZE W,

N— g v 3.4 TEM.

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

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

N— a ¥ 3.7 TENM.

PYTHONASYNCIODEBUG
Z ORBEERP TR OXFINCHRE X NIEE. asyncio Y 2 =)D TNy 7E— K BHEMELEH
£7,

N— g v 3.4 TEM.

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

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

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

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

Install debug hooks:
o 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—Ta v 3.7 TEHE: Added the "default" allocator.
N—=Y a3 ¥ 3.6 TEM.

PYTHONMALLOCSTATS
ZETIRVSIFINCRE S NS &, Python BHi7zRA TV =2 b7 ) —FHERINBHE, Y vy bR
VB pymalloc XEY 7 07— & OHEHERERRLET.

1.2. RIREH 15
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This variable is ignored if the PYTHONMALLOC environment variable is used to force the malloc()
allocator of the C library, or if Python is configured without pymalloc support.

N—Y a ¥ 3.6 TAHE: This variable can now also be used on Python compiled in release mode. It

now has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

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

‘surrogatepass’ are used.
This may also be enabled at runtime with sys._enablelegacywindowsfsencoding().
FIFATRE /2 BREE: Windows o

N—Tar 3.6 TEM: XHFELLIE PEP 529 2L TLFE\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.
FIFRTRE 22 3R BE: Windows o

N—a v 3.6 TE.

PYTHONCOERCECLOCALE

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

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

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

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also
be set accordingly in the current process environment before the Python runtime is initialized. This
ensures that in addition to being seen by both the interpreter itself and other locale-aware components

running in the same process (such as the GNU readline library), the updated setting is also seen in

16
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subprocesses (regardless of whether or not those processes are running a Python interpreter), as well
as in operations that query the environment rather than the current C locale (such as Python’s own

locale.getdefaultlocale()).

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

can be overridden using PYTHONIOENCODING as usual.

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

coercion is still active when the Python runtime is initialized.

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

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

N—=ar 3.7 TEM EDFHLIEFEPEP 538 2ZR%Z2 LTI W,

PYTHONDEVMODE

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

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

N—a v 3.7 Tl

PYTHONUTF8

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

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

N—3 g v 3.7 TEM.

PYTHONWARNDEFAULTENCODING

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

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

N— a ¥ 3.10 TEN.

1.2.
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1.21 TNy T E—FEHK

PYTHONTHREADDEBUG
RESNTHE. Python 3A Ly RNy ZEREGFERINICERR L ET,
Need a debug build of Python.

N—a v 310 CTIFHERE, N—Ya > 3.12 THIRTE.

PYTHONDUMPREFS
BEINZHE. Python 34 VX TFVZDY v v bEAT LV RIZK-TWEA T2 b eBRAIV Y M
B TLET,

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

UNIX 75w k7 4—LT PYTHON Z{E5

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

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

Python 2’7V A4 Y A b= EZNTELT, VRIS PV IZHEWGEE, T4 AN Ea—Ya Aoy r—o%
HHICDOL AN TEET, LITOVU Y7 2BRUTLIZE W

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

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

Fedora 2 —#% —[\l¥

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

2.1.2 FreeBSD & OpenBSD

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

pkg install python3

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


https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
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Python Setup and Usage, 'J!J—X 3.10.13

pkg_add -r python

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

Bz, 1386 L —H —72% Python 2.5.1 ZHUFF 213 RD LS L ET:

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

2.1.3 OpenSolaris

OpenCSW %25 Python # AF$ 2 Z W TEE T, Python DL AN—2 a UHBFIHAIEETCA VA b —LF
5ZEDTEET, eg pkgutil -i python27.

2.2 Python ®EJLR

CPython ZHZTay XAV LEWEEE, $3 V-2 ZAFLET, BHV IV —ZARDOY —RZ2XYro—
F. 203 Y =RV R PUBHLL Z7u—r ZERLTIEI WV, (Vy FOERICEBKL 2Wi5E1E >
0— YRR B TL & D, )

P RFFIEGEEDa~ Y R CTVWET

./configure
make

make install

Configure DA T2 3> RFFED Unix 77 v b 7+ — LIBT3 EE ST Python V=AYV ) —DL— MZHh
% README.rst IZHl < Bl SN TVE T,

E&:  make install ¥ pythond NA FVUZ FFEZFLRV VY I7ZWBELTLES D LOLEE A
Z D72, make install DR D IZ ezec_prefiz/bin/pythonversion DA A ¥ A b —)LF % make
altinstall 2RI ATVWE T,

20 % 2 E Unix 77v b7 +#—LT Python Z{#5
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2.3 Python ICBBRT B NARET 71

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

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

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

TP/ T4 LI Bk
ezec_prefiz/bin/python3 A ¥R T) X DHELE S N B 5
prefiz/lib/pythonversion, BHEEY 2 — V2N T 274 L2 YD, HEEEZ N 25,
ezec_prefiz/lib/pythonversion
prefiz/include/pythonversion, Python #3585 Python OMAAIZKHE L 725 include 7 7
ezec_prefiz/include/pythonversion ANEWNT 2T 4 L2 M) OHERX N S50,

2.4 ZDfth

Python A2V 7" b % Unix THIBICME S 7zdi2id, HIZIERD LS LTRZ Y S M EETAREY 7 A LT L,

$ chmod +x script

)7 shebang T2 227V 7 P OLHEICEE T, 2V TVOHERWHERZ

#!/usr/bin/env python3

T. PATH 21K» & Python 4 Y2 =7V X =% L ET, L L. WDO»D Unix I¥ env 2~ F2FFkR
WODT, £ X —FYXR—=D)A% /usr/bin/python3 D LS N—Fa—FLERFUUIRLRV2D LLLE
A

Yz na<wy % Python 2271 7+ 2 5# 5121, subprocess EY 2 — L E2SIBL TL X0,

2.5 Custom OpenSSL

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

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

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

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

install sw target does not override openssl.cnf.

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

pushd openssl-VERSION

./config \

@h N B &P

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

make -jl1 depend

make -j8

make install_sw

popd

@h B L B

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

options)

$ pushd python-3.x.x

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

$ make -38

$ make altinstall

AMR: 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 LTL 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 £Y 2 — /)LD sqlite3.Connection.enable_load_extension() XY v REZMML TL 72
W,

N—=a ¥ 3.6 THEM.

--disable-ipv6
IPv6 R — P 2N L ET (B R— PSR TWBHAIET 7 4L P THR). socket Y 2 — L E2ZM
LTLEEN,

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

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

or larger, 15 bits otherwise.
PYLONG_BITS_IN_DIGIT % 15 F7z1% 30 ICERL F T,
sys.int_info.bits_per_digit 2B L T X\,

--with-cxx-main

23
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—-with-cxx-main=COMPILER

Python @ main() Btz a > %A L. C++ a3 ¥ 84 5T Python OET7 74 L2V 7 LET:
C++ a4 F: $CXX . F721& COMPILER DMEESIN TV AHAIE, £Da >34 7T Python 47T

T77ANVEY I LET,

--with-suffix=SUFFIX
Python OFT7 7 4 VO %2 SUFFIX WCRREL F3,

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>

FIAILDPDERA LY — VKIS % zoneinfo.TZPATH IR E L ¥ 3, zoneinfo TV 22—l D

Compile-time configuration ZZM L T X\,

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

zoneinfo
os.pathsep /SAENRL —XEZIL T X0,
N— a v 3.9 TEM.

--without-decimal-contextvar

AN—FB—HNAYTHFRAL (T4 1) TREL, ALy Fr—Arary73 A 2#HLT

_decimal JEIREY 2 — LB EIL KL E T, decimal Y 2 —LESBLTLEX W,
decimal.HAVE_CONTEXTVAR B X Uf contextvars B 2 — L E2ZMRL TLZX W,
N—a > 3.9 TEM.

--with-dbmliborder=dbil:db2:...
dbm £ 2— D DB ANy 7Y REF v /T3 EFEEA—1N"N—-54 RLET,

BEWRIEE, Ny 7y Fkany () TRY) -7 CFTT:
o ndbm;
e gdbm;
e bdb.

—--without-c-locale-coercion
UTF-8 X—=20u 7 —AA®D C ur— L Ol LET (577 L b TER).

PY_COERCE_C_LOCALE =7 mIZEZE L BWVWTL X\,

PYTHONCOERCECLOCALE 3 X UF PEP 538 2B L T P&\,

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

Fedora ¥ SuSE 364 ¥y N 7F v b 74 —A4T 1ib64 ZfEHL £ 7,
sys.platlibdir ZBML TS0,
N— a3 rv 3.9 TEM.

--with-wheel-pkg-dir=PATH
ensurepip Y 2 — AT 2 wheel Ry 7= DF4 L7 PUTT (F7 44 MIKRL),

Linux 74 AV Ea—>ayD 8y r =Yy 7R ¥ —Dfcid, KEFRGREANY FLT 5 2L 2%
LTW3bDHHDH T, #HlziX, Fedora I& wheel 28y 7 —I % /usr/share/python-wheels/ 7 4 L
27 bVIZA YA =)L, ensurepip._bundled »Sv 7 =34 YA P =L LEEA,

N— ar 3.10 TEM.

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 HHREY 2=V (F7 4L FPTELR, A VA=A INET)DLIRT
ARMEY2—NABELR, A VA= LEVWESIZLET,

N— a3 ¥ 3.10 TEH.

--with-ensurepip=[upgrade|install|no]
Python &4 ¥ A b —VRHZHEITE NS ensurepip 2~v ¥ FZHERL 3

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

N— a v 3.6 TEM.

3.1. Configure 7 7> 3> 25
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3.1.3 Performance options
Python O##fi. -—enable-optimizations --with-1to (PGO + LTO) 2fff 32 &, RED 7+ —~<
AHRFONET,

--enable-optimizations
PROFILE_TASK %f#H L T Profile Guided Optimization (PGO) 2E&I L ET (77 + 1 b TIXERD
TY)o

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

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

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

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

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

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

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

(1d.gold or 114).
N—a ¥ 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). Documen-

tation strings defined in Python are not affected.

Don’t define the WITH_DOC_STRINGS macro.

26 % 3 E Configure
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See the PyDoc_STRVAR() macro.

--enable-profiling

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

3.1.4 Python Debug Build

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

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

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

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

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

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

uninitialized objects.

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

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

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

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

N—Y a ¥ 3.8 TEH: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG

macro no longer implies the Py_TRACE_REFS macro (see the —-with-trace-refs option), which introduces
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the only ABI incompatibility.

3.1.5 Debug options
--with-pydebug
Build Python in debug mode: define the Py_DEBUG macro (disabled by default).

--with-trace-refs

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

e Define the Py_TRACE_REFS macro.

e Add sys.getobjects() function.

e Add PYTHONDUMPREFS environment variable.

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

N— a v 3.8 TEM.

--with-assertions

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

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

N—a ¥ 3.6 TEM.

--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
N—=a ¥ 3.6 TE.

--with-address-sanitizer

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

--with-memory-sanitizer

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

28 % 3 E Configure
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N—a v 3.6 Tl

--with-undefined-behavior-sanitizer

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

N—a v 3.6 TEM.

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 Tl

--with-readline=editline

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

--without-readline

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

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

--with-tcltk-includes='-I...'
Override search for Tecl 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).

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

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

N—a ¥ 3.7 Tl

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

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

N— g r 3.10 TEM.

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

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

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

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

N—a ¥ 3.9 THEM.

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

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

See the ss1 module.

N—Ya ¥ 3.7 TEM.

N—Y a ¥ 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 specifies
the installation path (default is no).

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

-—enable-universalsdk is set.
Options:
e universal?2;

.« 32-bit;
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e 64-bit;
o 3-way;

e intel;

e intel-32;
e intel-64;
e all.

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

(default: Python).

3.2 Python Build System

3.2.1 Main files of the build system

e configure.ac => configure;

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

o pyconfig.h (created by configure);

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

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

3.2.2 Main build steps

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

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

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

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

all or just make).

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

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

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

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

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

3.2.4 C extensions

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

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

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> gys.__file__

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

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

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

Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

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

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

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

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

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

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

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

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

3.3 Compiler and linker flags

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

3.3.1 Preprocessor flags

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

N—Ya ¥ 3.6 TENM.

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

directory <include dir>.

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

modules using the directories specified in the environment variables.

BASECPPFLAGS
N—a ¥ 3.4 THEM.

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

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

N— 3 v 3.2 TEM.
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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.

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

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

by users conform to such heightened standards.
N— a v 3.5 TEM.

EXTRA_CFLAGS
Extra C compiler flags.

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

N—a v 3.2 TEM.

CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the ./configure script.
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N—a v 3.5 Tl

BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

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

CCSHARED
Compiler flags used to build a shared library.

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

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

Default: $(CCSHARED) when --enable-shared is used, or an empty string otherwise.

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

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

N—a v 3.5 Tl

PY_STDMODULE_CFLAGS
C flags used for building the interpreter object files.

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

PY_CORE_CFLAGS
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

N—a v 3.2 Tl

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

module.
Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.

N— a3 v 3.8 THEM.
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PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC

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

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

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

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

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

In particular, LDFLAGS should not contain:

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

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

N—Y a ¥ 3.8 TENM.

LDFLAGS

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

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

modules using the directories specified in the environment variables.

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.

Example: -1rt.
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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— ar 3.8 TEM.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

N—Y a ¥ 3.8 TENM.
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4.1 TERAVRA =5

411 1> X +—ILFIE

X >ma—FTE3 Python 3.10 DA YA+ —F 4 2BV ET, A YR FVED 32 ¥y MR, 64 £ v MRS
ZhEzh 2 03205053, WEBAVRAM—=35 BRAOX Y u—FH A X3/NEL, BERIYKR—2 b
A YR = FTRICRBICS L THEINIC XY > a— R LET, #T75AVAM YA =5 KIET 7 4L b A
VAP VIZRBERIAVER=I Y EREENTVT, £ VR =3y MERHIEA T a FARBKEED 72DIZ/Z T I
REYRDET, A VA P=URICE Y v a— FEEHT 210D FIECOVWTIE A0 O0—-RRERA VA F—
L Z2ZRLUTTEW,

AVRAM—SRBETE L. 2 0DFBRE»S Ve DOEENET:

B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [J Add Python 3.8 to PATH el

"Install Now” %i#R L 72355

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

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

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

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

o Ya—1tAy MIALY P I—FRFITAIZED $5,

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

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

o Ya—1tAY FHRITRTOLZ—FTHHATEL LSRN FT,

4.1.2 MAX_PATH O#IRZRET S

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

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

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

paths longer than 260 characters.
INHDA T arvEEBELLL, TR LOFREILED D FH A

N— a3 3.6 TEE: Python TEWSZDHR— FHHEEICHRD T LT
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413 1A +—=5D GUI LLTAI XA +—=ILT B

A YA+ =70 GUI THATE2FRNTOA 7> avid, avY RIA U oHdETEET, Zhckba—
P OMGER L THE L OEBRICFE T A YA =BT X 5% A7V T MEEINIzA YA P =L %ITH D
TEZFET, Bro LT 74V OEEDDIZ, GUI 2Tz RhlLicchdba~vy R4 AT a
Ry FTBHIEDBTEET,

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

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

EDPDTRTDF T a2 Vi name=value DIFTEL F3, value 1T K 0 THRE R EXL. 1 THEEZ B RIL.
TH2EPADIFETT, FMAFRER A T a VDRIV A MILLTOED TT,
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2111 Bl T7#4ILE
InstallAl- | AT AT A RBRA VA= %E5E | 0
1Users 173 %,
Target- AVAP=NET 4 LI MY, InstallAllUsers IZEEWTGEIRENE T,
Dir
Default- TRTOL—HF[IF A & b—JL | YProgramFiles’\Python X.Y S 7z &
AllUser- | O72dDFT 7 4V b4 Y A =5 | Y%ProgramFiles(x86)%\Python X.Y
sTarget- | 74 L2 MU,
Dir
Default- H7—AHA YA b=1DHD | fLocalAppData%\Programs\Python\PythonXY ¥ 7z
Just- T ANV A M=NGET 4 L7 | %localAppDatal,\Programs\Python\PythonXY-32 ¥ 7z
ForMeTar-| kY, & Y%LocalAppData)\Programs\Python\PythonXY-64
getDir
Default- | # AR LA YA b—=LF 4 L7 bY | (%)
Custom- | &L TT7 74/ FT GUIL IZERRE
Target- N5 1,
Dir
Associ- FUFXBA VAT EESE |1
ateFiles 2, 77 A VOREMNITEIT S,
Com- TRTD .py 77 A1 ba |0
pileAll YA NLT .pyc 21ES,
Prepend- . 0
Path PATH 12 4 ‘/‘XT\——/LT/( L7 Y
& Scripts 74 L7 MU EBEML,
PATHEXT IZ .PY Z3BIF 3,
Short- AVAM=NTEALAETYE, F |1
cuts FaxX2 b, IDLE ANDZa—F}
71y M EES,
In- Python ¥ =27 1% 4 YA =)L | 1
clude doc| $ %,
In- TN INAF VAL A= |0
clude de-| ¥ 5,
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 v &4 | 1
udes et }F—_J%T Do 43
Install- Installs the launcher for all users. | 1
Launcher- | Also requires Include_launcher

AllUsers

to be set to 1

T

T 4 1 74+ 7T Y7T*Tr» Y a4
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BZIETFT 74N P T RAT AV A R Python 4 YA L — a y2EPIITIIE. UTa~vry P2z T
(a~yFFarFrED):

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

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

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

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

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

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

<Options>

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

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

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

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

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

4.1.4 40— RAREBRIVZA =)L

Python QWL D DHEREIXRANC XY B — R L7zA4 YA b =JRIEEENTVRW D, 206 0EExR 1 >~
A= L EIEERT DA VR —Fy MERIDEIIRD T, 4 VX —F v MERIDEIIRSRWVWE S
2, RTOAVKR—F Y 2T SRTEZRDXY>u— RLT, 2% BEBBK (layout) ZIERR L., ¥ AR
REASEIRX N2 B B 5. ZHELEA ¥ Z— 3y MEREREAR NS ICLET, COHEOXY v a—k
A RIRBEYFITRELREZD2H LNERAD, L EADEHA YA =L 1L &5 T 25E8I121E v—hL
WKHFryradhlkab—2fHol i3 THHATT,

avY R IR YT TOav Yy FEEITLT, DBER7 7 A VETELRILTE Y —RFLET,
python-3.9.0.exe fTIIEBRD A YA M= DHAANCEEHZ, AHDT7 7 AL D LOFEEIEZ SRV E
S, RO T 4 L2 b UNICEEMKZIES DZ BN EIITLTLEZ W,

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

P
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4.1.5 1A +—I)LIEDEE

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

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

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

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

4.2 Microsoft A N TN\ iTr—

N—a v 3.7.2 TEM.

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

CDRy r=I% A4 YA =T 312 BEHD Windows 10 D7 v 77— MZ7RoTW5b Z & &R L.
Microsoft A k77 71U T "Python 3.10” 2B L £3, #EAT 7V D Python Software Foundation 32 B
L72bDTHB e z@ LT, A1 A= LET,

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

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

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

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

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

installer.

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

4.2.1 BIDfE=E

Redirection of local data, registry, and temporary paths

Microsoft 2 77 7V OHIRIC X D, Python 227 VU 7 MZid TEMP LT R MY D & 5 RIHDOEFAADTEE
REZABMERIIENTL 5, 20D, HAHOL 2ANEZIAALE T, A7) SN THEOHFITEEL
RUIFNER 5 RVIEEE. BRRDA YA M= TA VA M=V TI2RENHH ET,

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

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

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

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

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_gbz5n2kfrad8p0\\
—LocalCache\\Local\\test.txt'

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

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

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

keys.

o Writing to HKLM\\Software is allowed as long as a corresponding key/value does not exist in the
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package and the user has the correct access permissions.

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

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

4.3 nuget.org NV T—>

N—a r 3.5.2 THEMM.

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

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

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

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

NEDON=Y a YEFEIRT 5113, -Version 3.x.y ZEBMLTLEEI W, HAT 4L 27 MVIE . »pOEHEIA
22eDHH, Ry r=IB3FTTAVLIPVIA VA=A EINET, 774NV FTE Y TT 4L 7 FVIESy
=Y RICARNCAR D, -ExcludeVersion & 7Y a Y 2R WVE ZOHFNEA Y A b=V ENIeN=T a ¥
EERABET, YT T4 L7 MYOFIZIEA YR P =L E Nz Python 2EATWS tools 74 L7 M UMDY
£

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

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

—EINIZIE, nuget Xy F—=JIET v T L= RTEF, KhFLoANA—Ya VFBEERICA YA b=, 7
NARATHRENE T, 253 2Kb0IC. FETEESYy F—IZHIBRL, BEA YA M—LT5ILbTEX
T, LD CL AT LEF. EARHETY 7 A V2RIFLTERRVEGE, ZOEEL BEIICITWE S,

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

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

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

4.4 BHIABRIGERNY T—2

N—a v 3.5 Tl

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

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

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

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

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

4.4.1 Python 77U —> 3>

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

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

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

BZRED), 2 OOBERELDHD 3,

FIUF v ERBFFHRFEIT T 7 AN B[S EB o Lza—F 4 Y7 ERBRBL LETH, 2—HF Ik oT
i 2 AR Y fe D T, q p ]
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270275 AOHABEHENED D FXVA; 742 EFHRARIA R, BEHPAN—Y a VIEREIEEL., 774
NOEEMIFBZAUCHIC L SIRES KO TEFE T, FLAEDFr—RATWREIARLT VF ¥, N—Fa—F
Ehiza<y ¥ o4 XFHITHEMIC Py_Main 20 HTOTHETLIEXT T,

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

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

4.4.2 Python DI2HIAH

IAT 47 A= FTEPN ARV T IEHEDEIOBRBDERLEL T L X577V r—2a T3, Python
HOAAHOBAMIIZOEMICHRIET, — MBI, 77V 75— ayORKERIA T4 7a—FHNEZHH, —k
73 python.exe ZWECN M § 2y, EHEMWIC python3.dll ZfiVET, ¥H5 5D —RATH, v— FAJHEXR Python
A&7 2R MtTs012d HORAAHORMZREMAL T SV r—2a DA VAL —a 0% 774
L7 FYIELZETTATY,

TIVT—=2ayhMES Ry F—=IF A YR TV) XPHUCENCRER AR ZHEE T 282035 5 DT, EEDOL
WA YAM—LTEET, £z, HORAAHEAEZMES D2 FEHD Python £ YA L= a Y Ef502TO
BARMZENID D TH A,

4.5 BIDN>V KL

%D CPython ORARYIDOMIZ, BIMOKEEZH > TV BBIEINE vy r —IBH Y T, UTRARDDH 3
N—TarvrZDX—L TS

ActivePython <=L F 759 b7 4 —LEH#DA VA —F—, F¥aX¥ b, PyWin32

Anaconda AXKD&H 3 (numpy, scipy % pandas D k5 7R) BEREY 2 -, Ny sr—I<Xx—I % 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 BN FEADRZERAAy F =8, XoFr—YDEALRDEHDY —L%EETL, Windows EHD
TA4AMIE2a—3a Y,
IH Ry =D& Python MO 74 75V DERHIAN—Y a B EENL LR EEA L, 27 Python
— - 5F A— el ZXW
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4.6 Python %187 %

a<y RF7Far 7 b &Y EFIZ Python 273 272912, Windows DF 7 # L b DBRBEZEREZ WL O0EZ 7=
WEEILBLNERA, £ VA —F1% PATH & PATHEXT ZH MR B 24 7y a v 2 EHBLTIEVET
B, THEHHD S 2T 074 FRA VA ML= a YOBARFEIEDICEZDDTT, b LdHRIEVEFN
WCEHN—Y a > @ Python Z#5 O THAURX. Windows D Python T >F v OFFHEMET L TL W,

4.6.1 fE: BRIREBDRE

Windows Tl. BELEZEAMNIIZ—FLRLE S ZXFALNLDWAFTHRETE, HicWEavr R ey
T H—RICHBETEET,

—RNICERIEAERERET 212F, a~Y F 7y P EHE set a~v Y REfFVE T

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

INHDEEIF, BICEITINRZFELLa Y Y — I LVATETEINZEREDa~y FIEREN, £/, Zoay
V=AML T 2 IRTOT SV r— a V5| &b h .,

R=t Y  MEETERHZHAL D DIIMEFEOEBOETEMEINS2 DT, FHILWEZEINZD RRIZHIEMT 2
ZE W TEET, python.exe WA->TWET 4 L7 + V% PATH IZEBMT % Z &k, Python QYR AN—Y 3
CHEENIT 5 KD ITRAES B 72D D— RN TTIETT,

77 4V OIREER R EAMNCEE T 51203, TRX—=1] 227V v 7 LTHERRY 7 AT IBREZBZRE]
EMBT 20, (A a—207aRT A REDNPS) DRATLOFERE 2T RIEZBORE KXy 27
Vo 7 LTLEE, ZTRTUE ERZXAL 70T, 2—VRELZHE DX T L2REZHEBMLZDIBIEL
FDTEET, SATLERELEET HICED RO YADFIROR VT 71 2 (DF D EFEHER) HHE
T,

FM: Windows &3 AT LA ZEHBD BAIC 2—FEHERELE T, ZORSZEWNICE D PATH OB IERAICHIFT
CIZERZER IR 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 D IREZE$ D
B
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https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 —IFHVIZIREZE
HMELEET 27200 set A< Y FIZOWVWT

https://learn.microsoft.com /ja-jp/windows-server/administration /windows-commands/setx HARICEREZE K
BPEETL2DD setx a7 FIZOWT,

4.6.2 Python 2777 1ILERDIF3

N— g 3.5 TEH.

HENMICIER XN 3 Python £ Y X =7V XDRAX— X =2 —THEHZM# 57213 T% <, Python 2a~<> K7n
VT LEHLEVWEEILDBLNEBA, A VAT RZIEZDEDOREEITOIA T aridbh ET,

4 VAR =T DRHIDR—IIZ "Add Python to PATH” W5 SNADF T avhdbh, IhEERT2L
A YA M=F134 YA b= G BRI PATH ISEM L £ 9, Scripts\ 7 A VX OHbEMENET, T
ZEha<wry FFary 7 25 python E XA T LTA YR TYREZRE LD, pip XA T LTty r—
VAVAI—FREHLIEDTEET, A<V R4 U2OLDEERDT, A7V T bra~vy o4 Vgt
TEFTZ2IHTEET, AVVREIAMY OXEESRBLTTIW,

A VAN ZDOF T a VEAEMILTWEL2722 LT, 4 YA M=% HEETLT Modify) %
BAT, TREEMCLEEET, HEWEIZ58 T b, PATH BRI FECBETE T, #E. BREHOD
HRE RBHELTLEIN, BEER PATH 1I21E Python 4 YA =74 L7 M RELRERDH D £3, 1Zh
DXy PV eREEIany TR > TBRNTLEI VL, ZHOEFIIUTO LS CRDET (UTHEHD 2 DD
I VIEBECFEFEL TV A D EIRELTVET):

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

4.7 UTF-8 €E—F

N— g v 3.7 T

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 € RIEZHDEE for how to modify environment variables.

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

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

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

AM: 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).

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

4.8 Windows @ Python 5> F ¥

N—Ya ¥ 3.3 TEM.

Windows @ Python 7 > F vid, 7% Python OX—Y a VOMNEBEDRFE L RIT2hI22—574 V574 T
T A7V (FREa~vr K74 V) TRED Python D=V a YOREEGZ o605 b, MEEREL.
ZFON—YaryEETLET,

R PATH 12X 2 HIELE ST, TDF Y F vid Python O—F#EYImAA—Yar%z, ELOGERLET, 2
DIVFREIATLITIALRRDIDEIDBI—FITEDA VA ML —2aYDFEBREL, £/, HLIA VR
= ENEEDDFEON=Ya v BELET,

ZF DAV T FADERE PEP 397 IZHD 17,

4.8.1 &AIC

ARV RZA U EHEENT S
N—Yar 3.6 TEH.

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

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

py

A YA P =NENTVEIEHN—Y 2 2D Python BWEHT 2133 T, BEEBIIIKTI2IdTEET
L. Bioa~<y P74 U5z EE L TERE Python IS I TEHT,

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:
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py -3.7

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

py -2

BHiN— a @D Python 3.x 2EENIT 2 D0 HH» 5133 TT,

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.

I—FZTr®dD Python £ YA L= a > TR A YA M—URIZF T a Y THEELEZVED, SoF v
PATH IZEMENERA,

The command:

py —-list

displays the currently installed version(s) of Python.

{RA8ERIE (Virtual environments)
N— a v 3.5 THEM.

(BHES 4 72V D venv £ 2 —UAERY — )L virtualenv TfE - 72) (REEEREEDS 7 27 7 1+ 772 REET Python
DRI N =2 a Y 2IEERE T Y F v 2BET DL, 7 F ¥ @70 BA Y RTYXRTRELZED
RABIREED S DZFEATLE T, 7B — VULRIESI DA VX T) X 2ETT 51203, KRG OEIEZE1L3 2 5.
F/FBHRIIC 7 0 — N L Python N—2 a Y ERIREEL T E W,

ROV T D SERT S

T AMHD Python 227V 7 b Z{ERLEL & 5, hello.py EWHHKETUTORNED 7 7 £ VEIERHK L T L
ZEW

#! python
import sys

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

hello.py BFET 274 L7 PUT, Faa~xy FEFTLTI LSV

py hello.py

4.8. Windows @ Python 5 >F ¥ 53




Python Setup and Usage, 'J!J—X 3.10.13

A VAR ENTWBEHOD Python 2.x D= a2 YEEPRRINZETTT, TiE, 1THZUTDO LS
WEBLTATLEEW:

#! python3

Re-executing the command should now print the latest Python 3.x information. As with the above
command-line examples, you can specify a more explicit version qualifier. Assuming you have Python
3.7 installed, try changing the first line to #! python3.7 and you should find the 3.7 version information
printed.

AR ERSDOFTHL EIZRZ D, BAIMBOhkw "python” 134 ¥ X b —LERTWS Python2.x Dk
FN—2aviEAHAT 2 IREBRLTLZEI N, ZIHBRATEEME Y, python 23 —f#AYIC Python 2 %253
Unix & O HEEHED /DT,

771 IV OBEERTHSEET S

4 YA P=IURIZ, 7 ¥ F ¥ & Python 7 7 4V (§72D%B .py, .pyw, .pyc 7 7 A V) IZBET &5 T
T, TDD, TheD7 7 4% Windows D7 A0 =5 —TXINZ ) v 7 LEBIET ¥ F v MDA,
FTHARZD R UHEEZE > TRAZ Y T BMEONIZREN-—T a VRIEETED X5 FT,

O X BEELAFZ, B—0DF ¥ F ¥ BEBITONEI X o THED Python N— 3 ¥ ZFRHCH R—
FT&E2ZLTY,

4.8.2 > x/\> (shebang) 1T

RAZ VT T 7 ANDEEDITH #! TIHE > TWEHEIX. ZDITIES =N (shebang) T L THISTW
%9, Linux D Unix R OS Z 25 LAAT2d YR P LTVELD, TNLDT AT LTIE, A7
VIR EDESCETEND D ERTIDITLL b E T, Windows ® Python 7 > F v &, Windows I
® Python 227V 7 b AR CHREERFHATE 2 X510, LofITIZZzn s DREEEDFHEEZRL TWE T,

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

e /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
e python

BRIz, 3 LAZ U 7o 1{7EHD
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#! /usr/bin/python

THE-S>TWS, 77 44 O Python OUENRFEIN. HHINE T, £ D Unix LTEIEFT 2 Python
27V T PCET TR IDITVFRET 2EAP DD ETDT, FVF XX EIDENLDRAT Y S M E2EBIERLT
SN TEBRIET TS, BDREDHLVWAZ YU Z % Windows L TEWTWT, Unix ETHEHTH > T
BELWERS RS, Yz NVTD5 5 /ust THED DDEMHATNETT,

FROEDREI~Y FTH, (AP vy ==V a VIR XV v — 34 F ==Y a rOli/jT) HRIIC
N=VaVyERETEET, THIT, 7327 2 A F ==V a YORAITEML T 32-bit REERTZE3, fi
Z I, /usr/bin/python3.7-32 I 32-bit @ python 3.7 {5 X SERL 3,

N—=a ¥ 3.7 TEM: python 7> F v D 3.7 »»HlE, KREIWZ 7-64” Z{HFT 64-bit REERKTEZET, 25
I, RAFT=—N=DaVEBLOAI Y —N=Ta e 7—F%727F 72} (BlZIX. /usr/bin/python3-64) T
RETEET,

/usr/bin/env TG D> = N UATITIE D 5 —OHICRIRILF DR H D £F, 4/ YA =L ZHLTWVWS Python %
B3z, 2o Python 2177 7 A L% PATH 226 E L £ 3, Z4UE Unix ® env 707 F ZTHET
LIDENT, b PATH BHDOMEKET 2D DTT,

4.8.3 T N\U{TD5|8

¥z NVATTIE Python 4 Y 27V XICEINZEBMOGEEET LI TEET, L2 = NUAT
WKHMTo LS IcE rNTVEELEL & 5

#! /usr/bin/python -v

Z DA, Python ik -v A 7Y a U ETEENTZTL &S

4.8.4 hRXAIAX

INl 771IICEBHRETAX

FUFXIE2O0D ini 77 ANERLIITEZET, BEERMNIIE, BED—% —0 Yapplication data” 74 L 2
MU (D% b, Windows DB§%{ SHGetFolderPath IZ CSIDL_LOCAL_APPDATA 25 X THMERELKE->TL %7 4
LZFY)Dpy.ini &, FVF ¥ eRUT4 V2 PVIZDH S py.ini T, ' AV Y =NV JROFVF % (D% D
py.exe) £ 'Windows’ fRDZ > F % (D% D pyw.exe) [ZF—D .ini 7 7 A VEZFHL 5,

"application data” 74 L7 b U THESINLHREF. ET 77 A VDBECHL2bD I DEBEINET, 2Dk
O, FVFXOBECH B ini 77 ANANDEZRALT J AN TERVLI—FIE, 72— LR ini 7 7 4 LN
Davy Pz LEEZ (override) TEX T,

4.8. Windows @ Python S >F ¥ 55
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T7FIW LD Python \— 3> DHRXEZIAR

EDON—=Y ary® Python 2a= Y FTHEATEIrEED LI/, N=YaVEffithavry RicgdohdZ
ERBHDFET, A=V a VBEHITIEAY vy —N—Ya VBEETHED. A7 a DL VAR (0) A F—n—
JaVIBETHENICHET T, T HIT, 7-327 % "-64” EIBF LT 32-bit H B \W\E 64-bit DEH S DEENE
RENZ0EHRTEET,

7o 213, #!python W I ¥ = NUATIEIAN—Y a VEHiFE2EAFTEAD, #!pythond FX Y ¥ — =T a v
BIEET 2N a VEHiTFEEA LT,

Ay FIIAN=Y a YEMi TSRO S RWEGE. BREZR PY_PYTHON ZREL T, 774 bDAN—Ya ¥
BEHiFE2IEETEE T, RESNTORWEES, 77 4L MEZ 737 TF, ZOZEHIIZ 737, "3.77, "3.7-32”,
73.7-647 DX REREDEEATY RIA VP OIEETEE T, (7647 7> a »id Python 3.7 DIED 7 >
Fr TLPEIRVI EIZERLTLZE N, )

<A F=N=T a VEMiTFERODSRWVIER, BREAE PY_PYTHON{major} (Z 2T {major} i&. LFETHRE
SNTBMEDRA Y ¥ == a VEHiT) ZRELTRERN—Va VY EIEET LI EHNTEET, £50VokA
T avRROPLRITNUI. TUF viEA VR M= AFEAD Python N—=T a YEFIELT, HorokZzd
AT %= N=TaVAFIAFT =V IV —RADS5RBHFOBDEMHLET, RRIESNTVEDIITIEH D FHA
P, HEIEZEDRAY »—N=Va VRTRBRIZA VA =N LTN=Ta VTR ET,

64-bit Windows T, [Fl—® (major.minor) Python N— a > ® 32-bit ¥ 64-bit O/ DFEEEH L ¥ A b —)1
ENTWIHA, 64-bit N—Y a YDIZIBEITEILESNE T, THUIXT VF v 23 32-bit & 64-bit DEBLTH
FAB LT, 32-bit DT UF v id, FBEINLANA—Y a YHEHATRETHIUL, 64-bit @ Python ZEHLL T
FITLET, THUE, EDONR=Ya VP PCIA YA F—LENTVWEIHDATI Y F Y OEHETRTE, 2
oA YA P =V ENLIAFICHEFRL RS (D DERBRITA Y X P =&/ Python & 5 ¥ F ¥ 4% 32-bit
7 64-bit 2RISR EH XWV) X5WICF27%DTY, LiCilieeBh, A7 aro 7327, 764" 7 1 v
JATIOHEBELEATEET,

{1l

o BHETAATY a VAR EINTVARVES, python B XU python2 2= ¥ FidA4 Y X b —LELTW
ZEHTD Python 2.x N—Y 3 Y &AL, python3 2~ FiZ4f Y 2 b =1 IR TWSHRHHTD Python
3x ZEHLEY,

e python3.7 A=Y Nid, N— a YHPEBIHIEEINTVE LD, LA T a 2B EHEA,

« PY_PYTHON=3 ®¥#., python 3 LU pythond <> Fi3 ¥ $I24 ¥ 2 F— L E TV B EHD Python
3EMHALET,

e PY_PYTHON=3.7-32 D&, python 2 v Fik 32-bit lRD 3.7 A L ¥ 345, python3 a2~ F
FA YA P = EN TSRO Python ZHALET (X ¥ —N"—Ya YPIEESNTWD L0,
PY_PYTHON 32 ERINEEA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O, python B XU python3 iZ¥5 563 3.7 ZFHLET
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BRRABUCIZ, FUREE TV F DS INI 77 A L THRT 22N TEET, INI 774 L DE%HET 5
7> a it [defaults] PRI, F—HEIERBREZROX -0 PY_ L WOHEHHEN -2 D LR LU TY
(INI 7 7 A LD F—=HEFALFILFERAN LRV ICTHEREL IV, BRBEEBONAEIX INI 7 74 LT
DfeET LEXLET,

I Z 4

e PY PYTHON=3.7 Y RETAZ2lE INI 77 A M TEAEFENEZ L L EMTT

[defaults]
python=3.7

e PY PYTHON=3 ¥ PY PYTHON3=3.7 2R ET3ZE. INI 77 A LI TR EETNL 2 L EMTT

[defaults]
python=3
python3=3.7

4.8.5

&

&ﬁ

BRIGZ5EL PYLAUNCH_DEBUG 25X E SN T Wb, REMEMNAITH-oTH. 7 ¥ F ¥ 3B WERZ stderr (D% D
avY =) KBEHLET, ZOBRDORX v E—=JIFFHMT LD ZOVHDTTH, 50 oknN=Yaro
Python IS izt RERFEDN— a YHERSI Nz, 2L T, HROD Python ZETT 5 Difiibh
TIEfERa~Y R4 VRRZATINE T,

4.9 22— ILDEREK

Python (ZEHZD 74 75V (¥ site-packages 7 # V&) A Y A M =)L L7&T 4L 27 bVITHEHL E 3,
Z D7, Python % C:\Python\ 74 L 27 bVIKA YA b=V 1LAETEL, 774V DT4 77V
C:\Python\Lib\ IZFFfEL., ¥— F ¢—F 1 —DEY 2 —/1id C:\Python\Lib\site-packages\ XM T 5 Z
CITRD ET,

sys.path #5752 FEFE X3 51213, DLL 2[R U4HT (pythond7. _pth) 2EfTHIEEY 7 4 L (python. _pth) &
FCARID . _pth 77 A LEMEHRL, 1{TIZOE 1 DD AZZHEEL T sys.path ISBMEN2 L 3ICLTLE
SV DLL #ICEDW 7 7 A MEFATATRE Y 7 A VAREDS W7 7 4% ERELES, Zhuckh, Eo
B, TYRALEMAALEART T T LB ARZATHIRTE T,

T 7ANVDBEIELLE ZiE, 2 TOUVI R MY LIRBEABIIEH N, REEE— R D, 207 7 4 )LIZ import
site PIHEL TWAEWVWEDIE site A4 U R— b TERI LD T, 2T # THTATIIEHINE T, Th
ZHDRRIZT 7 A VDGR TSR D 2 WIFHN AR T, site DDA VKR — P UIFFRI SN TES
., EEDa—-FIFRITEHA,
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import site ZIEE LY Zid. (7YX =R 7N R) .pth 7 7 A WX site EY 2 — LIk DA
HEDUHINE Z LR LTSN,

._pth 7 7 A VDRI 5728 Z2id, Windows Tl sys.path IZRD X S ITHRESNET:

BONWCEOZY PYREMENE T, TAEFILY T4 L7 MURBEBELTVWES,

Z DRIZ, PYTHONPATH BRRERPEFET 3 &, BEZH THRHINTWVWS L3 CEBMXA F T,
Windows Tid K 7 4 73#AIF (C:\ 72Y) XAlF 27012, ZORBEEBICEENS S ADXY] D) XF
B Iaor TRITUERSRVEIEEL TL XN,

SBANIC ” 77V —3 2> ®s9R” % HKEY_CURRENT USER 7 HKEY LOCAL_MACHINE O \SOFTWARE\
Python\PythonCore{version}\PythonPath % 7% -t LTHERT LI N TEEXT, V7% —137
AN MEL LTI any TRYIBN ASZALFH 2RO Z N TE, FHL28ZAD sys.path [TEMS
NEd, (BEOA YA =7 —=1FFTXT HKLM L2FALEVWOT, HKCU L@HZ%ETT)

PYTHONHOME P E XN TWBEE, 0d "Python Home” ¥ L THbh 3, 2SN DBA.
"Python Home” ZH#EE $ 2 72912 Python OET7 7 A LD 2225 7 HEIZ 7 4 L7 (Lib\os.py ¥
721X pythonXY.zip) AERXNE T, Python home RO o 7B/E. ZIThH50VLD200HTTF 417
MU (Lib, plat-win R ¥) 2% sys.path IZEBIIENE T, RorokhrokGaE. 27 7225 Python
path 1ZL ¥ 2 b VITERE N7z PythonPath 7 SN F T,

Python Home 23 R0 53, BRIEEE PYTHONPATH DMHEESINT, LY ANV Y N UBROL Lo
75E, BET 377 40 bOASZRPFHINET (Bl .\Lib;.\plat-win %2 &),

AAYDFETT7 7 ANVERUEAP—D2LEDT 4 L7 b VIZ pyvenv.cfg B3H 255, AT DERL - 7= A E
Hahxd:

PYTHONHOME DSERESINTE ST, home i 2 DEE. home HEDERX 4 Y DFEITT 7 4 Ad BHE
ETBDTERL ZDORRZHENET,

FReLTIH2D%T:

python.exe D Z NI D Python 74 L7 b VIZH B exe 7 7 A VEFITLILLE (A YA b= Eh
TW3HETH PChuild 2 5EHEETEINTNSHETS) core path 2FHEN, LI X M VAHD core
path [ZEH XN FE T, ZRLHDL P A MY D application paths” IXFHICHARAENE T,

Python 2D .exe 77 AV (DT 4 L 7 b VITHEIET 256, COMBHTHAAENZHERY)
AR MENRTVEEHEIE, "Python Home” I3HEE XN T, LI R M VICH S core path BFIH X E
T, LA DL PR MY D application paths” IHICHAAENE T,

Python 232 ® home Z RO 603, LY X PYDHEBDIRWGE (ZHUIWLDODLDE T BN LIRS ¥
2t —=yarvty b7y 7OBINT exe), NRAIRNREDOT 7 40 b2 U THM AL E T,

HED7 7V 7 — a YREAYIC Python 22 FLLEWESIIEE, MUTOPE (DWThr 223 Ea61)
WKEDEPDA VAL —2a Y e DEEERIIZ N TEET:
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e Include a ._pth file alongside your executable containing the directories to include. This will ignore
paths listed in the registry and environment variables, and also ignore site unless import site is
listed.

e python3.dll % python37.d1l #HHDFEIT7 7 4 Lhbu— T 2D THIUX, Py_Initialize()
WMEOCH L2 53 - Ty Py_SetPath() 2 (lfKT®) Py_SetProgramName() ZBH/RAVICIEUSHI L TL 72
é L\O

e HBED 7V r—2a vH 5 python.exe T #ENT B H{IZ, PYTHONPATH %7 V7 L7h EFZ L,
PYTHONHOME %%t > » L TL &0,

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

instead.)

INBWETATATAL RIZA VAP —AENTT 7 AND, BREOT TV r—2 a it ny RLEn-EiEs
AT7Z2VDav—IZEELEVESICLET, ZhELARINIEDRIZD7 TV r—a 01—+ &, fMH»rls
MELIEZ 20 LNETA, LTHELLRYIORESRETT, 1Z0DDDIFL IR MY NOIEEED X
I —H D site-packages DHEEZ D LZIFRT VLTI,

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

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

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

4.10 :EMDOEZ 2 —JL

Python 3275 v b7+ — 2 H#2 HIEL TV E T2, Windows LR VWLZ=—22MKRED H D $9, 15H
FATIVENHDT A TZVY)DEH T, BODPDEI 2=, Z50VoMEREERH S 72DDRA=Ry 23D D
S

Windows [EH OIEHEE Y 2 —)LiE, mswin-specific-services IZEPNLTVE T,
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4.10.1 PyWin32
Mark Hammond 12 & » TBIFE X7z PyWind2 €2 2 —id, #A 7 Windows EHOY R— 1+ 23T 2E 2 —
AEETT, ZOET2a—NEHUTOLI-FT4 )74 ZFATVET:

o Component Object Model (COM)

e Win32 API MEFHIL

o LYXTY

o« ARV B

o Microsoft Foundation Classes (MFC) Z—#—4 X -7z X

PythonWin & PyWin32 iIZffE@LCTWa, > FALD MFC 77V 5 —>a >y TF, ZHRIEEIL ML DTNy
A ate, #lAAAAREX 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.

4.11 Windows £ T Python ZaOY /NI T3
CPython ZHZTa Y ANV LEWEE, BINICTAREZLIE V-2 PEBET222TT, &HV Y —-RED
V—=2Ab, LW Fzv 7Y XYY —RTEET,

YV — 27 ) —{Zi Microsoft Visual Studio TOEL RDY Va—SarIZrA4re7adzlZ b7 7 AANEE
NTHT, ZUBLBRD Python VY —RiIZffbATnWda> 4 7 TF, TS 7 7 A W& PCbuild 74 L7
FURICHD T,

LIl R 7t 202 oW TO— RN E#RIZ. PCbuild/readme.txt IZH D T3,

PLIRE Y 2 — DWW T, building-on-windows Z S L TL 72X W,
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code

Python Setup and Usage, J'J—2X 3.10.13

412 D DTS5y T x—L

Python ORI RBFEOH T, BERXHIR—- P INTOERODPDT Ty b7+ — 4D (2—F —PHHEHD
RRDI=DIZ) HR=FSNBL RS TVET, IRTOVR=FENRNT Ty b 75— AITDOWTOFEMIZ
PEP 11 #F = v 7 LT\,

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

AVNRANFEAAL VA= FPREINT VDB T T v b7 4 — IOV TOFMZRERIX Python for Windows
EZIRLTLEE 0,
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https://www.python.org/dev/peps/pep-0011
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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MAC T PYTHON Zf£>

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

macOS DEEL TW2 Mac E® Python ERAIICIEMD Unix 77 v + 7+ —24 LD Python ¥ IEFIZ &<
BTWETP, IDE Ry 7 —Y « 32 =Y vy REDIEMINZBMEREH D F7,

5.1 MacPython DAF AV k=)L

macOS 10.8 225 12.3 £TI& Apple IZ X > T Python 2.7 87V 4 Y X b =L EINTWE L7z, Python ® Web
B4+ (https://www.python.org) 2> H5EHFN—2 a > D Python 3 ZEUELA YA =132 dTEET,
HLw Intel @ CPU THEW PPC @ CPU THAA 7 4 TWEETZ 7 2= "—H)L - N4 F 1”7 LU FDIR
MObONHH £,

AVAF=ZTI VL DO0DBDHBFIZAD £5:

e Applications 7 # /L &IZH % Python 3.12 7 4 VX, NAD Python 74 A Y a—ya v
BENLHFEEEE IDLE; & Finder 225 Python A2V S 2 X727V vy 7 Lt 2ICEHT S
PythonLauncher,

e Python HfT7 7 A L F7 4 77 V% & /Library/Frameworks/Python. framework 7L — AV —7,
£ YRR —FEY 2 L DA Z DBFTRBML E T, MacPython 27 >4 ¥ 2 h—AF 21213, Zhb
3 ORHIFRTIUE X WZIFTE, Python EfT7 7 A LADT YRY v 7 U ¥ 27 /usr/local /bin/ IZE D
NTVET,

Apple 231 LT3 Python ® B/l KiZ /System/Library/Frameworks/Python.framework ¥ /usr/bin/
python IZZNENA VAP =L EINTVWET, TN5IE Apple BWEH L TWA2HDTHD Apple ¥ — Fot—
TADY 7 b7 MERTADT, WELEZDHIBRLZD LTIEWIF R A, python.org 225 LW —T 3
Y@ Python A4 YA+ =13 258103 ZAZNIEFEICENEST 2 2 DDA 2 Python RNV Ea—%
WA VA= ENZ/D, BEXT 55D Python DSRAEREL., HHT LI VEETT,

IDLE IZIEALV T X =2 =05 D Python D FFa XY M7 278 AT32eMTEET, H L Python 234X
DD TDFRIWIERF 2 X DF 2= MY TR OHAEDLEZ 2 BITTDOLET,
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https://developer.apple.com/documentation/macos-release-notes/macos-12_3-release-notes#Python
https://www.python.org
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LMo Unix 7Z v b7 4 — 24T Python ZHWENA TV 25E1C1E Unix & = 4H 5O Python 227V 7+
DETIOVTOHIZHE I L 2BTITHLET,

5.1.1 Python XV U cDEITHE

macOS T Python Z#7® 2 R DA EIIMEFBIRETH 2 IDLE 25> 2 T3, IDE #HizZR L IDE %
FIAL TR ZRALT A2 —2fioTIZE W,

% L Python 227V 7 %X —IF1Davx> K74 % Finder 2»5ETLIWEEERINCZT 4 X TRZY
7 M lERRENDH D FF, macOS 1213 vim % emacs K ¥ D Unix DD 74 V27 4 Z0MfHED > TVET b
Ldo& Mac 5 LWIT 4 XL WEEIZIE. Bare Bones Software (http://www.barebones.com/products/
bbedit/index.html ZZHf) @ BBEdit % TextWrangler % L < TextMate (https://macromates.com/) ¥R
WEIRIERIC 3, X Gvim (https://macvim-dev.github.io/macvim/) % Aquamacs (http://aquamacs.org/)
REDRDHDET,

R—IFNAILBRT YT FREITTHIC1E /usr/local/bin DY 2 LD RAWRXEENTWE Z 2 ZHERL TL 2
X\,

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

o Finder DRV 4 > F 725 PythonLauncher # Z DX 27 U7+ (L& py RZVFMET) %
BT 740 D7 TV r—2a e LTEE RAZVT T2 A VEXTAZY v 7 LTLEE W,
PythonLauncher OIREIREICIEED KSR I Y T+ 2FTT 202 BEH T 2RALRREN DD £7,
option ¥ —ZWLAENHFF v/ FTEI L TETTIILIRINOGDORELZLEZAONET L. BRIFEREA
Za—PLETOETIIHLTHRELEET LD TEET,

5.1.2 GUI TRI VT +&E1T

HWAN—T 2 D Python 2. KEMITITEL»RWVEWVITEWY macOS OEXRH D F3: Aqua V4 ¥ Ko~
F=Yr e hzdd MOoEVWAETSL GUI 2F2) 7u s ARG TETETST 20ENDHD X
To ZDXIBRATZ VT M EEITT 51T python Tl { pythonw Z{H > TL 72X\,

Python 3.9 Tl3. python ¥ pythonw D5 5 THHZ FE T,
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http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
https://macvim-dev.github.io/macvim/
http://aquamacs.org/
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5.1.3 Configuration

macOS @ Python Tl& PYTHONPATH @ X 5 %2 TOEHED Unix REZHAH X £33, Finder 226702
FLEEENT A2HE DK RIREABERE T 5 HIEFIMFHETH D Finder IFEFFFIC .profile % .cshrc
T FiAIAAER Ao ~/ . Mac0SX/environment.plist 7 7 A VEVEZREDNH D 5, FEMICOWTIE Apple D
Technical Document QA1067 #ZfR L TL 72X\,

MacPython ® Python /S 7 —Y DA YA b —JLIZDOWTD X 57 2 1EMIX, BIND Python INYTr—IDA >
A b=l #HiZBRL TLEE W,

5.2 IDE

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

5.3 IBI® Python Xy o —JDA VX k=)L

BIID Python Ny 7 —I% A4 YA =T 2HENRNL O0HD £5:

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

e 2L D,y r— % setuptools LIRS pip T v N—F o TH A YA =L TEZ T, https://pip.
pypa.io/ ZBHLTLEE W,

5.4 Mac T®O GUI 70933227

Python T Mac £ GUI 7 7V 7 — a YR RT2HERNLD0HD X5,

PyObjiC & Mac ORFTOFFEIEMBTH % Apple @ Objective-C/Cocoa 7 L — LT —2Z D Python N4 ¥
T4 27 TF, PyObjC OEHIE https://pypi.org/project /pyobjc/ 2B D F3,

Python D GUI V—vF v M, 70X 7 I 9 s 74 —240D Tk V—1AF v b (https://www.tcl.tk) FIZH
ANz thinter TT, Tk D Aqua 4 7 4 73— a ik Apple 28 OS X IZAY R LTED, H&HiN—
¥ a Y& https://www.activestate.com 2H XY >0 — FBRXUA VA=AV TEET; LY —ZAPHELF
THIEHTEET,

wrPython ZHDOANRDOH 270 ATF7 v b7+ =240 GUL V—1AF v b T macOS L THA 7 4 TWCEHEL £
Fo 2w =2 FF 2 XY M https://www.wxpython.org 2> SFIFTE £3,
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PyQt IZRDONRDH B0 RT57y 874 —5D GUL V=% v b T macOS L THA 7 4 TWCEIEL £5,
# LW https://riverbankcomputing.com/software/pyqt/intro 125 D ¥ 3,

5.5 Mac £® Python 77U —> 3> DEeH

Mac FOBMOD Python 7 7V 47— aryiz 77 a4 3§ 5880 Y — 3 py2app T3, py2app DA ¥ A bk —
N RIS 216 https://pypi.org/project /py2app/ \2H D £5

5.6 ttdJYV—2X

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

https://wiki.python.org/moin/MacPython
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https://riverbankcomputing.com/software/pyqt/intro
https://pypi.org/project/py2app/
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython

SIX

IF14X2Z IDE

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

iR —E% /L 5121&, Python Editors % Integrated Development Environments %31 T < 72& W,
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1%

>>>

2to3

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

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

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT
HMED ABC Z1ERTZ £3,

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

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

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

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEU IS BAC, BI ($7213 XV v F) CHEFETT. HE00 2 /s b

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

M

o F—TU—F5|E: BB LOBRIZE I BORNCHEMNF 2DV D (fl: name=) o, ** IZHilF 7= &F
HEoHofEr LTEINZSE, XX, XD complex() DIMEUFHLTIE, 3 & 5 % —V— F5[HK
T3

complex(real=3, imag=5)

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

o MUESIH: F—U— F5IBUND5IEL, MESIBIZFIEY XA FOTHICEL T TE, T2+ 1ITHIF
7z iterable DBEZREL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

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

HEIBUIBEBOERICBWTHRI EDO 0 — AL EBRBICE Y Y TonE T, b Y TETIHANIOWTIX
calls BB LT EE WV, YV Xy 7 RAZBWTHFIBERT-DIHoWBEREMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToNE T,

®51% . FAQ @ E518 K5 IEDEBNNXAITTH? . PEP 362 2SR L TL7ZE W,

__aenter__() & __aexit__ () XY v %
EFET DT LT async with XNORGEZEH T 24727 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[IHAY = & L — &) asynchronous generator iterator %R 3B TT, async def

TERINTzar—F VBRI TWE T, yield REFHOLTELD ¥, yield it async for
N—TTHATEZ2EOM I EERT 2DIHHINET,

WENIIEFEAY = 2L — ZBIBERR L £ 32, RiCk-> T EABS XL —21TL—&2 2378546
DHYET, BRSNLERPH L2 THRWEGE, B EenEiEe AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbH2 I HHD
ESEa

asynchronous generator iterator (JERIHAY = 2L —& 4 7L — &) asynchronous generator B THEKEN 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIERH N7z L =12 awaitable 7Y = 7 b %®IRT asynchronous

iterator T3 o Z D awaitable 7Y =27 NI, XD yield NE TOIEFMIY = 1+ L — KB O AL E
TLES,

yield 12K %7K, ZDHMETOEITRE (v — I VZEHE RERED try ) WHE—FFih S %
¥, __anext__() TRENMD awaitable 12Xk > T A TR L =21 T L—42 BEBRICHB I
o &, Rl LFERTEERE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIIA A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator R I IFIUI D £H A, PEP 492 T#EA X
NEL%

asynchronous iterator (FEMMIA 7L — &) __aiter__() & __anext__() XYV v FERELLATY
=27 MT9, __anext__ & awaitable X 7Y =27 P ZRIKRIFTNIEKR D £H A, async for &
StopAsyncIteration ISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

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%F]EE) await N CHHT 2 Z e KR E2 AT 27 M TF, coroutine B, __await__() XAV v
RBHZ2F 7227 b TT, PEP 492 2SR L TLEX W,

BDFL AR =K EMIEE (Benevolent Dictator For Life) OB T3, Python OfE#E. Guido van Rossum @
2T,

binary file (N4 FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A0DHNE N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEIVTEDZ 77 AT TV 27 MTOWTIL, text file BB L TLZE W,

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

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

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

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

bytes-like object bufferobjects Z %R —kr L TWT, C FEDEKT #ifi L7z contiguous N v 7 7 — 2R {HLA]
BE#2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—#V7%2 memoryview 7Y = 7 b3
ZACH D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bEEH
L7z ERYE, "M FUVTF—REERTZVAVAREBECHHATE A TEET,

BODPDORETEINAFV TR LETIR0EDRDHDET, ZOREDOFF 2 X PTIREL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENET, £/, OB ODLDIMETIIAELRA T =27 PHOAN
AFVTF—=& (7 HAHLEHD bytes-like #7222 }7) ZREL EF, £HITIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,
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bytecode (/XA k22— F) Python @Y —Za— K&, Python 7127 4® CPython 4 ¥ & 7V X DNEREI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, L7 7
ANP_EHICETINZ L ZREDEHRICRDET (V=A== F2oNLf ba— K AOFHEDa >4
MIEGEXNET), 20 " HFEE (intermediate language)” 13, &4 D XA+ 2 — RIS % HEKGEE
ZHEITT S RETOY TEET 2 0AES, BERERL LT, N4 ba— FEEL S Python 8~
S UBITEWES 32 Z 2%, Python VY —RABTHRETH 3 Z e 3SR TVER A,

NA Pa—FomE—Eid dis ES2a—L HDHET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 2) FROD ZREETHEITIN S 2DIC5 8 LTHEXh 3B

ISR (VFR) A—HF—ERA TV =2 VEMERT 272007 FL— T, 77 RAERIILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALARLT (0FD, JI7RADA VAR YA ETERL
W) ABEINDZ ZEZHNE LTWAERTT,

coercion (B M UCRID 2 518 Z S HEORPITONE, HE3RDAL VARV ZADHORNDIEEDZE
#aTF, HlZIE, int(3.15) FIFEVNBUSEUE R 3 AL £ 3, L L 3+4.5 T, &5183EHR
High (—O3 B — o3 EFE/NBURE). A% 3 2 H1ICF URICE#T 2720 Ud TypeError FI54AH3
BFongd, MmHs Rl oz, TRTOGIIE, 728 A AR TH>TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFUAICERL LRIV IT 8 A,

complex number (HHEE) K<HLNTWVWEFHREZNIRL 72 b DT, IRTORIFH L BEHOM e LTES
NET. BEEEEEA (-1 OFHR) WEREHIT DT, —RBFTIE i eFErL. TETIE j
LEPNET, Python 3ERBICHAAATHIGL., BEORGLEZM > TWET, BEIIKREIZ j 20
JTHEEFE T, HlZF 3+1j TT, math Y 2 —VOEFERMEFA T 2121E. cmath 2V E 5, HH
BoOMRIZ»R D EERBOREETT, BEEZECRTUR REHEVNVRIEHLTLE> Tl T
L&do

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

context variable (¥ 7FZX MER) 227 F X MKFL TEREREEZROER, THUI. D 2EROMEHIE %
DETAL Y FTEREDBZRAL Yy FE—ALZX L =JIHUTVWET, L2Lay7FXMERTIE 1
DOFETAL Y FITWKDHhDaryTF A MHH DG, a2 ¥ 7 F R MEKO L ARIISRIER & 2 2
DERDBIFTF . contextvars ZZMRL T X W,
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contiguous (BEHE, JHlT) Ny 7 7 DIENIC C-EfE F7213 Fortran &y TH2HEIT. ZDNy 7 7138k L
TWVWREAREET, TaXgey 7713 C @ TH D Fortran #EETT, —KILOEHTIX, ZDEH
BT XEY LTRHET 2 XS KRES . FEXER2 BRI DA TWEF TN T, 2XT0
C-HEHREATIE, XEV T FLRAMICERZ K 2 BIIERBROBW I TR RINILE D 5 DIZxf L. Fortran
HEAE RIS TR BRA O A FHRAINCEN & 5,

JN—F> (AL—FY) al—FYEIIN—F DL —WRERTT, 71 —F ik s i-H
BOOAD, Blokd s imr5MET, al—F 2 kA RME»H A5, hd, BT
ZEMWTEET, 2V —F VI async def L THETEZEF, PEP 492 2SR L TLZE W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTEITY, 2 —F VBIIE async def X
THEEXN, await, async for. BX async with ¥—V—FZFOZ R ET, ZnbHid PEP
492 THAZINE L7

CPython python.org TEAAE AL TWA, Python 1027 I ¥ 7/ FFBOEMERNLRFEIE TS, "CPython” ¥\ 5
BAZEIX, Z D% Jython % IronPython ¥\ o 7D L XF|F 2 BENE B IGEICHHAINE T,

decorator (73 L— %) HIOBIREIE S BIBCC, EH, ourapper HICCHIBCEMY L CEAISNE T, 7alL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE I VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA TS DT :

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

@staticmethod
def f(arg):

F UMD 7 RCHFELE T, DEDEDIEEA, 7AL—XIZOWTE LR, BEUER B &
P IVIRAER DRF a2 X b ESRLTLIIZE N,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2 __delete__() ZERLTWVWSA 7V =
JbTY, 27 7 ABMENTRAZ VTR TH2 L&, BUHRRICE T, FE ST K512 EIEDLIT
CHEhE3, @, get,set,delete D72 a.b LEL L, a DIV FAFHENTA IS =7+ b ZRKL
FTH. 0 BTRAIZVTRTHIUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE BT 2 ECTHERDET, LWVWOIDIE, TRAZVFRZZDN, L XYy R, 7
ORT 4, ZIAAV Y R, XYY R, ZLTA—RI7 T 2ADBBE W25 OBEEDFHEZ 05
T3,

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

dictionary (&) ERE D & — 2 EIINSTT 288805 T3, __hash__() XYV v F¥ __eq__ () XY v FEHE

KLEERDOA TV 27 b 2FXF—ITTE T, Perl Tl Ny > a (hash) eI TWET,
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dictionary comprehension (FF#HNEERAD) iterable NORTH 2 WIE—FOBEREME L T, ZOMEI LK S
HEPRT a7 MREZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
M n % 2 BT 28EEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (###FHE 2—) dict.keys(). dict.values(). dict.items() 2RFTA TP =7 bTT, FHH
DHEHOEHN s 2 — 2R LT, I2bb, HEILHEINLZ b a—3ZhZ2 ML £3, §FEH
Vo —ZEHIICERZ Y 2 MZT 5121E list (dictview) B L TL 23V, dict-views 2B LT
IEEW,

docstring 77 A, B, TV 2 —LORAIONTHEIXFHV T INTT, ZDAA — b DETRHIIIEHR X
NETH, ar L FRZEoTHAlEh, 2027 7R, BB €Y 21D __doc__ B LTIRIFE R
¥, At ARZYayTESZ RE BELLTBRTES) OT, #7927 D FFaXy b %
H S EN R GTTE,

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

EAFP TEBAl% r 2 X DEFL%2FE S HMWAES (easier to ask for forgiveness than permission, ~—7 4 — DIk
HI)) OBETS, Zd Python TIAK DN TVWE =T 1 ¥ T RAXAVTIE, @EFENRF —EED
FET 2D EREL. ZDRED > TWEGEIHIZHIEL £F, ZOBMBRTFRCEIZ2a—T 4
VT RARANMZIE, try XB LU except XK XTADHZDOHBRHETT, 2077=v27iF. CDL>
BREBTELLMHbATVS LBYL AR AL MBS DTT,

expression () (MO FHliE 5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, A3V
T, Al BT 22X, HETPRPEBMTOH LY, E2EITROEROBMAERTT, OZ D
S EWV, Python TREFHDOETOMBERINR L WI DI TIEH D FHA, while DL T, REL
TEERAZRN X 35D FF, RABATRIRLIXLTT,

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESN Y 7 I MK Vstring” EIEER, ZhUE 7 —< v FEAXFES
77V OFEMFEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FHDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K%&¥Ff
DHD) ERALTWEATY 27 bTT, 7740 F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDA ML —IRBETNA R (FIZIF, BEAHS, 42 XEY
Ny T70 Ty b NAT F)ANDT I RAZHENTEE T, 77 ANVA TP =2 ME file-like objects
X streams & bMINFE T,

74 18 A & A5


https://www.python.org/dev/peps/pep-0498

Python Setup and Usage, J'J—2X 3.10.13

T3 AN T2 MIQWEEBE3IEEIVET: Lo NAFU—=T714)L. N7 7Ehi= N1F
=T 7). ZLTTHFRARTZ7A4I T AV E—T 24 AT io BEY 22— LTERINTVET,
T 7 ANE T 27 b BAEBIERERIL 1T open () RS Z ¥ T,

file-like object file object ¥ [AFET T,

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

operating system and encode Unicode to the operating system.

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

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

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

to get the filesystem encoding and error handler.

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

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVBEY 2—D loader DFERERTTEA TV 227 b T,

Python 3.3 MUETIX 2 MO 7 4 Y X0 H D ¥£F, sys.meta_path THHXN2Z meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

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

floor division (YD & THRE) —FLWEEICYI D 5T A2 BAMWRRE, VDI TREEE T // T, flzE,
11 // 43 22k, 2R ENRCFENUSBOBEDRETIX 2.75 28 B> Tx %3, (-11) // 4
& -2.75 & INEWAIZ A2 GRIE: ADEBERADOADZITI) DT -3 14825 I LITERLTLEX
W, PEP 238 ZZR LT,

BE% (BIE) MO LANZEZ R T —EHOXD Z e TY, BEICIZ 0 LD R #ET e PR ET, FEIK
DETRHZSIBEFHAT 2 Z e HK T T, R3I1E. AV v E, function 2B L TL 72X W,

function annotation (BI¥(7 /7 —3 a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEIEEEYE ODIfEDATS: fIZIX. ZOBKE 2 2D int D518
ZHS LHIfFE N, F int MOBRDEERFO PRI TVET,

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

return a + b

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

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

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

will (or did) become the default:

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

garbage collection (FR—yYavL 7> ay) ZLREFDLDIZ ZDRVWXEY ZFRT 20U T3, Python
. SOV Ve, ERSEERH UBE T 2ERIN-—aL 7 22 fio ThHR=—YaL sy a Y &fT
WET, IR=Yal 7Rt gc T 2—NZMlio THRIETEET,

VIRL—& (YA VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFT, yield . for V=S THHATEZD, next() BTHEZ 1 DFOWMOH LD TE
%5, EOWM I ZERT 2 DIHHENET,

BEIEY 2 AL —ZBZELE I, WRCE-sTE Pz RL—FMTL—% ZIETHEVNDHD £7,
B S NTERPH S 2 TirwgE, B LD e2n B2z A L £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

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

generator expression (¥ =t L —&ZN) 4 7L —XZ2BIXTY, HHEOT, V—TEREZERT S for fi
HiPH, Z L CHBAIRER if HidOOWTWa X 5ICRAE T, 25 LT EnRiE. SMlloRIRcm
TR L £

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

generic function (¥ =3V v Z7BI#) Eix 38U LRI C1##EZ 5 2 BBE D S MRS W 2 BT 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T2 &0,

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

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

GIL  global interpreter lock B L TL &,
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global interpreter lock (Z'B— VLA Y X T Y ZBa v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2REFTH2 2R3 2EHATT, Zhickd (dict
REYDEBEBMAAAREED) ATV 27 FETFADFERET 7€ 2IH L TREBRINICZ 212 5 DT,
CPython OFEENS TR DET, A VXSV A2 ERYy 7 $T5Z2 T, wAF T Ry
HET 2UMHHD IR Mg EHRIT, 4 V2TV XEMBICTLF ALy FMETES X512k D 9,

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

always released when doing I/0O.

BRI HHASAVF ALy ML Leg &7V & (S 7 =& 2flirwhiETay 73 2%) 235
RINFELRED, —RNZ Y ILTayFDGEDNRT 3 =<V ADBEP>TZOTHIILERFATL
J2o TONRT7 =< Y ADMEERRL IS T2, BENIDEMICRDETFaX FBMT 2 & X
LNTVWET,

hash-based pyc (/v > aX—2 pyc 7 7 A V) IESHZHHIT 27012, WIET 5V =R 7 7 £ LORMER
RZITIERLAANAY Y 2 HZEHTE2 4 Pa—-FDF v v a7 740 TT,

hashable (/v ¥ 2 ®[RE) Nw 2 adlfE ATV =27 beid, ERHBHREDO RV AY Y 2 flilZ2FD
(__hash__() XY v RHPRE), DA TV 27 P HENTES (__eq_O) XV v FRKE) A7
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2 lE2ROBENDH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZET, HEREESDT — 2HEEIIN
BTy Y affieffoTWBEL5HTT,

Python ®4 I 2 =X ITAREHAABF T =27 ME IZFL ANy Y 2F]HETT, (VA MRHED X
572) 32 —RITNZAYTFIENY Y aPA[RET T, (X IR frozenset DX H572) 4 I a—&X 7Lz
YTFE BRIy T AFRETHLEEDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = PET 7 AN FTHAY T adfETT, ZR6IEET (HHZ2RNT) HEBRRIZIES
fficHd b, Ny aflld idO) EhHEoNET,

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

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) FEDEZFF07cA T2 M T A 32 —RTNRATY =27 M. BUHE.
XFH, BEXOXTIVRERDHDET, ZNHDA TV 27 MIMEZEZ ONERA, HOHEZEEZE S
BRI Hi7e A 7o 227 PRAERLRTERD S8 A A 32— TARA TV =7 MEL EED Y
¥ 2l R L 72 IR CTEHEREEZRZLET, HEDOF—2ZDOHITT,

import path  path based finder A3 import 32 €Y 2 — L EMRT 2501 (L7213 path entry) DY A b, import
. 2OV R MEIEY sys.path 2ORFETH, TR0 F—IOHEEFH v r—2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMBHIDEY 2 —LD Python 2— FTHZ 2 X5 T 20T,

importer EY a—LEELTR—FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 27 b,
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interactive  (Xf&EHY) Python ITIEMEEHIA > X 7Y ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFITINTHRERZ Z A TEE T, python 2B 5IHELEXTWKEITLTL LIV, (av
Pa—RDAAL Y A=a2—»5 Python DXFENA VX7 X R TES20d LOLEE A, ) XEENA ¥
RTVREFE, HLOTATF7EALTARED, TV 2 — ARy F—IDOHFETRNTAS (help(x) BHZ
TBWTLEZE W) OIZIFFIERNZY =TT,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMNMIMEL £, (N ba—Far
NATDDZ7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RGFGELIE, V—RAIT—FDT7 74l
. FTEAABEHRRCL THOETIE 2L Vo BER LIS, BEFETTEZILREKRLET, 1 ¥
£ 7Y ZBAOFETEE., 2284 FIBROFELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, T 2 -1 TRTDY
V7 4 IVBRNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMENCERT 2, Filk 72 —XCAD
T ZOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v FRU Y72 —XHPIETFENSa—-F
F. ENDKIEFET DY Y —ADTTIHEREL W (KK H2HNE T4 75 Y —EY 12—/ warning HEHE
TY) 7DITkkA RBISMCER L $9,

AVER=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERIZY S MOE
TP TLIEZETT,

iterable (RIEFIFEA 7V =27 M) BREE—HFIC 1 DFT0REZ A7V =27 M TF, KIERREA 7Y =7 +offilic
3. (list, str, tuple YW o 7k) RTOY =7 Y ABP, dict R T7AINFTIIF oD
DDIEY — o v RBY BB WVIE Sequence BEMEREFEE LTz __iter__() XY v Fh __getitem__() X
Vo REFROEED I FADA VARV ANEENE T,

RAERREA 7Y 2 27 M& for L—THRZDOMEZL D> —r v R (REF: 22 TOY—Fr Y REiE, ¥—7
¥ RBITI3 L T2 DF LN S FER) BSRE Y R BRI (zipO), map(), ...) THIATE 3. KEATHE
TV M RHAALBEE iter O DEHIBE L TET L, ATV 27 MINFT 2471 —X%RLET, Z
DA T —RIFZ—HEOEZ 5| FEFTEIMHEH TS, MERIREAREL 7Y =27 b2l SBICid, iter() %
PEATEDA TL—RA T 27 b B TRIET 2MBEEIH D F¥ A, for XTI Z DEIEL HEIRICIT
W, RS DERMEER L TL—FZEILTWARA T L — X2 HHLEST, 17L—%2 ., =47
VATV —2 BBRULTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHATE2ATI 27 b TT, A 7L =KD __next__() XY v FZ#D
BUMERH S (R 3HHAA LR next ) WCET) &, MADOFTOERZ—DOFTORLE T, 7M1
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A7V —XA 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATD StopIteration ZEHLET, 4 7L —XIiE, 204 T
L—&2F7Yz7 PEEZIES __iter__() XY v FEEELRITNERLRVDT, 4 7L —&IEftho
iterable Z %M 3 21ZL AL DB THHATEE T, BoZF D & LAHIMIBERORIEZITS X57%a—
FTF, (list D& H7%) ary7+-+ 7Y =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TWNTES 72N, FBREAOA T L —XZERLET, ZNOE2ATL—XTITB 32k, Hi

78 18 A & A5



Python Setup and Usage, J'J—2X 3.10.13

BOATFL—Ya Yy THEABADEILA TL—ZF 727 RBEHIGRT 2, ZBOarFFD LI
f;ofbibij—o

PRI IBEIE typeiter I2H D 5,

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

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

Python DZL DY — i % —BEEZIIWMD BROWIESL 7V —FSLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXAILIZNWY —
FE2ITOF—BHRE L TES 2R ET, HDWVWIE. lambda r: (r[0], r[2]) @ XS5 7 lambda
A oxF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W9 3 DDFXF—Ba> A+ 77 & 2R LTVET, F—BROIMED T MWD
filix Sorting HOW TO 2ZMRL T X\,

keyword argument E5|H ZZR LTI W,

lambda (7 %) X D4 ¥ 54 VBT, BSOS 2IiHiichs 1 20 X 2E84FT, 74
XA ZE 51X lambda [parameters]: expression T3J,

LBYL TZ 2Dkt (look before you leap)) OIETS, ZDIA—7 14 ¥ T AXA LTI, WO LPERZ
1T H0S, BIRINICHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRIYT, if XHi
CEAMON L DRI T T,

SAF ALy RMEINBRE T LBYL 7 7r—F13 " 27 @R 7 R @BREOHEEGIREL 5| Zi
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 7 /a—F%{i5 Z L TR TZ ¥,

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

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

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

filenames.
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list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTIA, V7YX PTIERL, fio
S CE DALY (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH L2 VIE—HOERLZWH L T, 2R Z Y
A MEIRT, AV 7 FPRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 #EHEEGEL (0x..) LEXFHNH»EHK25 ) A AR F
T if HildA > = 2T, if HiIBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— R334 7Y 22 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEBA, B—X—I3—INT finder 2 HIRENE T, FllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

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

mapping (¥ vy BV 7)) {FEDOF—HFEXE VK- L TWT, Mapping 5 MutableMapping @ fHHRHEK >
TJA THEINZAY vy FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ B
3H D ETH, HIYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 72
ISAAN

metaclass (XX FR) 7 F7ADI FATT, 7 I7RERIZ. 7 IR, 77 ADEFL, HEZ 7 ZADY A b
PEDET, XX 7 7RF, 216 30518 LTRIUIMD, 77 RA2E2BEZAVES, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 23R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—H —ICH - T, XRXT 7 RFILLBEDRN
HDTT, LoL., —HOBETIE, XX 7 FRIBHTIVLA Y M iEzRB LT, e 23EHEY
7eRADu R o7, ALy Re—=THE2EBMLED, 7927 bOEREEBHLEZD, Y7L b
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZSHR L TL X0,

XYYy R (XYY R) ZIARKOHTERINZEK, ZDI77ADA VAR ADEMEE LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOH—5I18ILEE self
CIENET), B ¥ RA SN O—T 3B LTLIZE W,

method resolution order (XY v FERIEF) FRERAPICHIK Y 7 ADRNEREZ BRSNS IEHTT, 2.3 UKD
Python 4 > 2 =7V ZHFEAF 2 713V XL 0FMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (€Y 2—/l) Python 22— FOMKHEN L LTE6 AT 27 M TT, €Y 2 —MIEED Python
FTV 2l VEEFUARIERERLE T, Y 2 —MIZ importing OUIRIZ X 5 T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWN,

module spec EY 2 —AEBR— KT 23DfEbONS A VK- FEHOERE FLHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL T FE W,

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

named tuple 7 &EiIffE X FA7 WS HEEIX. ZF AL ERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AIGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D0 DHAALRIIHHFIN E X T LTT, HDF)
¥ sys.float_info TY:

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

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

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

True

(EDFID X 512) WL O DEHIN & X T MFHAABENI R > TWE T, ZOMUTHHHIN E 2 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HHIDT7 4 — L FERERLTERTEE T, 20 L5K7 7 RIEF
BCcE W=D, collections.namedtuple() 77 7 M VB CTIER L7z D T&E £ ¥, BHDHIEE. FH
TEVIHAFIT E X TR AIAADARIT & 2 TIEZINTIINR X Y v RE2BIITEE T,

namespace (FAR(22MH) 2RI SN LT, AEIEMIEEHEL LTEEIRE T, AEfEicE st 7
Pz D (XY RD) ARNTIRE -0 TR, RFAINAED D, KIBWEb D, Z L THAIA
ADBOVHD T, AHZEEBHATOEREEZC LT s TEY 2 — M2 R— 32, HIZIFEH
$ builtins.open & os.open() BFHHIZEMTXAENTVWE T, /o EDEY 2 — B8 E HE
LTWBH0HRT 2 28Ik o THRZEMEATHMN e RTFIHEZ R L £ 9, HlRI1E. random.seed() %
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THEREINTWVWS I HHH
5, TT,

namespace package (HHIZERI Ny =) T v r—IDary 7+ LTOAREMEINS PEP 420 TER
Iz package T, HRIZEM Sy =D 3WENRRAZFEFLRWZ e 23T, __init__.py 774V
R0, reqular package 13RI D 3,

module 2L TL 72X W,

nested scope (R A FINR =T ) HMITERSIN TV IEHK ST 2MERETT, HlIRIX. 2B IO
B O TERIN TV E5E,. NAOBEEIIMIOBEKFOZHESHTEET, A A PEhkRra-T
(77 4V b TREBOSREI N TE, ZRORARTERVOTERL TSV, =R,
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BOAMMDR 2 —FTCEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AF 7Y =27 MELILTWY 2T OE WAETT I, DA

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
I ITRAXY Y R, ZLTHIAY v FED Python O LW, SHELERERFIHTEE L,

object (A7 Y= 1) K (BIERMH) LERINRLZEN (XYY F) 2502 TOT—X, L& ®T
DFHAZAINT ZZA DRMOEE S FADZ &,

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

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

parameter ({5 1%1) ZRITOFEMAKT BE (2 AV Y E ) OERICBOTHEENZT 2 Z518 2EELET, K
SIBICE 5 MEDH D 5

o fIBFLEF—T—F: UE THIWE F—T—F3 B et LTEIT P TEZ5/8EfBEL T,
2RI ZIELLT D foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBEIXEI-TOAGALNZGIHMEEELES, MESHOLIEIX BEERDTIHED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRED posonlyl ¥ posonly2 \INiE
HHBIBICKR D £5:

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

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— FEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDREIEY A McED=A]
EEMBSIMEZIEHD * DEKTT:

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

o AIERME: (ORFIETEICZ SNMEREOMES A T) EEOEMOMES A E 2 5
NZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

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

o HAERF—T—F: (fhDORFIETRICZIT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBBPEZONE I EELE T, ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNZ **% ZOFBZ I L TERTEE T,

82 18 A & A5



Python Setup and Usage, J'J—2X 3.10.13

RBIBUE A > a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ ZE5IE e RFIBDEWIZMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
¥, PEP 362 22 L T EEWw,

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

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

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

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

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

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAEZRLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes 7V 2 b, F721% os.PathLike 7R bV EEE LA TSI 27 b
DENPTT, os.PathLike 7B FANZHR—-bPLTWVELF TP =7 M os.fspath() ZMESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITE £ T, os.fsdecode() & os.fsencode() &
ZHEN str H BV bytes IZRZDZRIET 2 DI R £F, PEP 519 TEHAZIF L

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L THBRZRET 2, H20iX
Python OFHEHES Z OBBRLEREIC OV TR T 238G LETT, PEP &, HREIC DWW T OB Hiffi
IR 1R E T 2 HARE DRl (BHEm) ZIn R 2 NETT,

PEP 3. #HSEEDIRRICh D2, 23 2 =7 412 & 3 HEIREOEMR & Python 127 X 2 3ZEHAWT D
EDDDOREENOEHEL 223 2 2ERLTWET, PEP OFEEZEICIZ2I 2 =7 1 NOBEER T
52k, RMEBERZNENTZ2ZLOEBEDD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEF XN TW 5., namespace package \ZJET 5. HED 7 7 A D (zip 7 7 4 VITHEMN
TNTVWEHEDDHZ) 1207 4 L7 MV ITKENE DD,

fIE51% (positional argument) 5| 2L TLZX W0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HFHERVICPRN SN DT, ZD X574 A
VER—=T 2 —ANDORKEREHE I, HWETHS L INTLARHEIIARINTOERADL, a7HRBHEICE-
TRE L ARINAUE, BRAEEIBEE ([ VX2 =7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAIITONEDDTIEDH D ERA - ZHUd API 2HAALENCITRE L S TWiE
RIGRIEDPBEE L ZIZDOATONE T,
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TE APLIZOWTH, BITEMEDBZWEHIX TRETER LARINTWET, BERHAL5E
THRIT ALK E R T RETT,

Zo7at2z kb, BES A TSVEIMEr R T VI —ICEVWHEETAD SN Z L, R
PEZTELEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALTT, (Python 3 BEWFFRDFE - IEHIES N

S1TF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—NLE X HTErNza— RTid# {. Python ORI A 7 4 F 212 - /2%

ZHa—Nh, flziE, Python O—f&i7% 4 7 4 A LTl for XEFH-oTA T I ITNDITRNTOHEHE
WKE->TL—7LET, tDZ < DFFEICEZOMAMEAIZIRND T, Python IZBATHWARWAIZFRD DI
BiEDOAh Y > 2—%fE50b LIERA:

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

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

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

YV EAD, 7 RR” BRT Py MERIL TS, PEP 3155 TEHFINTWVWET, by LR
79 ATlE, Bi%EA 727 bOZRIEFRLTT:

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

pass

>>> C.__qualname__

VC'

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

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

EYV 2 —NAADOBRTHDLNS &, TEMB (fully qualified name) X T XNTORRY 7=V %k E 2K
DKy +EFREL, HlZiF email .mime.text ZEKL £

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

'email .mime.text'
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reference count (BRA TV b)) 24TV 27 MINTLEBRO, BRAVV EB0CHR-oTL E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EIQEHNERAD, CPython FE
DEERBEHRTT, sys BV a—Z, 70l o5~—mBEEDOF 7 227 bOBRBAY Y N 2A2725H0D
getrefcount () PAEZIRALL TV T,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL X0,

_slots__ ZSANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AERVEHWLET, 2RI fFbhs77=v 7 TID, ELLFESXEPLMY v F—
BRDT, Flsr—A, BIZIEX BV DHIERBE L 827 TV r—2a Y TA VARV ADKEICHIET 5.
Vol BRRE, HOLRVDHBIRZMTT,

sequence (=7 Y R) BRA VT R KDMBIRERT 7 A% __getitem__() FA Y v FZEUL T
PR=—FL. BXEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZTNZIX, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ () & __len__() dH K- LEITIH, BXK
DB TR ERED immutable R¥ =25 720, =57 Y XTE R vy EY 7 (mapping) &
AIRENTVDDOTHERL TSN,

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

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

b -

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

register().

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

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

slice (RF9A4R) =R =T V2 O—HEELATI 27 b AT RE. BFRL [1 THEZOLNEROD
BoMicaarrHEL e TEbhE T, B2, variable_name[1:3:5] T3, AN (HF) LBk
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥V v V) & 2 BUTKE DRIE. B Z3MNEZ § 572912 Python » HHEECH U E
2RV Y R, ZOFEHDOXY Y Fid, XYy FEOEHERRIIT VX —RX3a7 2 DDV TWET, K
BREA Y v RIZDOWTIE specialnames TR Z N TWVWET,

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

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the
code holding the reference. The strong reference is taken by calling Py_INCREF() when the reference
is created and released with Py_DECREF () when the reference is deleted.
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The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file (7XAMT7AN) st ATV 27 FEHAFEZTES file object TF. LIFLIE 7FR V774

VIEFEBCANA MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 27 ZHBMIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r"or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETEZ 77 ANF TV 27 MZOWTE, N1 FUT 71l SEBL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D L2 F 4 — bElE (") 7R bw 74— () THELL

type

XFF, BED (—E) 74— FNXFINHEANTRETE 3 XFINENNEIDH D FHAD, BO0OEHTH
T3, 100200727 +— biBEEZ A —HLICEL e TEF T L, THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy 7i— g YT EE L RICRHIERN TS,

(B Python 7Y =27 bOREA T 27 b BREDEIIRDDPERDET, HOWEA 7T =7 MIE
ERoTVWET, A7V 27 bOBNE __class__  BMET7 722 L7%=D, type(obj) THE LD HK
%9,

type alias (Bx 4 V7 R) MOFIHAT, B FIRALUTERL £3,

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

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

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

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

pass
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WEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > M) B 7 7 RBEMH., BED 5 X =2 PR D EOIFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY — 1t > THRATH D, IDE
DaA—FHZEL ) 7 727XV Y TOFHFITRD £,

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

FEREDFIHD D % typing ¥ PEP 484 2B L T X\,

universal newlines 7¥ A A+ VU — 2 DBRED—DT, UTOIRTEITREFEML £ 3 Unix DITRHE
"\n'. Windows OHE '\r\n'. FH\> Macintosh OIE '\r'. FIHEICOVWTEEL L Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() SR L T Z X\,

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

ZRD B NE 7 7 ZABMICHERZ NI 72 & 21k, RADIMEETT:

class C:

field: 'annotation'

ZRT 77 —Yay3@EE BEEY b OkdicfibnEd: FIZIX ZOLRIF int DIEZIS Z & 2]
fIhTnxd:

count: int = 0

BT ) T— a YOI DOWTIE annassign fiCTHH 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  ({RARERER) tHaRAICY) D BES N RATBRIE T 9, ZAUT X D Python 2—H# 7 7Y 7 —
Y aVIFFAU Y AT A ETEONTWA D Python 77V 7 — a3 Y OZEFNCTHT 2 2 272 { Python
Ry T —=IDA VA= VEEHRETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (R~ ) BRIV 7MY = 7ICX DERS N3 Y ¥ a—X, Python DA~ E A
Ara=Fary At IBRHN L N FO—F ZETLETD,

Zen of Python (Python ®1& YD) Python ZHfR LAIH T 2 LTDEZ 25, Python OFKEHRAIE TW¥%2 U
ZAMZLdDTT, XWiE7r> 7 FT "import this” ¥ 2L ZDVY R MNEFHDFT,
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CORFaAXYHMIDOWVT

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

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

LRI EH &

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

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

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

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

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

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

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

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

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

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

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

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

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

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

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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
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.

5. 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.

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

its terms and conditions.

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

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.10.13, 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

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

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

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

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

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

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

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

its terms and conditions.

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

granted on that web page.

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

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

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

associated documentation.

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

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

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

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

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

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

its terms and conditions.

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

1.6.1 that incorporate non-separable material that was previously distributed

(RDR=I12HE <)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 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,

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

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

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

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

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

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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

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

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

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

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

(RDR=I12Fi <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of

(RDR=I12Fi <)
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

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

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

C.3.10 SipHash24

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

rithm. It contains the following note:

<MIT License>

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

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

furnished to do so, subject to the following conditions:

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

(KDR=12%i <)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

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

The author of this software is David M. Gay.

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

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

documentation for such software.

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

¥ OO X X K X X X X X X X X ¥ *

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy
of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

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

are met:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

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

distribution.

. All advertising materials mentioning features or use of this

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

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

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

openssl-core@openssl.org.

. Products derived from this software may not be called "OpenSSL"

nor may "OpenSSL" appear in their names without prior written

permission of the OpenSSL Project.

. Redistributions of any form whatsoever must retain the following

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1%i)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

* All rights reserved.

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

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

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

* the following conditions are aheared to. The following conditions

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

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

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

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

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

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

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

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

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

* 1. Redistributions of source code must retain the copyright

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

(Ko<= 1%i)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

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

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

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

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

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

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

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

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

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

permit persons to whom the Software is furnished to do so, subject to

KDR=12%i )
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

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

is too old to be used for the build:

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

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

arising from the use of this software.

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

freely, subject to the following restrictionms:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

(Ko<= 1%i)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

KDR=12%i )
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OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

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

license:

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

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

are met:

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

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

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

specific prior written permission.

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

C.3. Licenses and Acknowledgements for Incorporated Software 111



https://www.w3.org/TR/xml-c14n2-testcases/

Python Setup and Usage, 'J!J—X 3.10.13

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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context variable, 72
contiguous, 73
coroutine function, 73
CPPFLAGS, 34, 37
CPython, 73

D
-d
ARV RSAF T3>, 7
decorator, 73
descriptor, 73
dictionary, 73
dictionary comprehension, 74
dictionary view, 74
--disable-ipvé
ARV RZAVFA T ay, 23
--disable-test-modules
ARV RSV FToay, 25
docstring, 74
duck-typing, 74

E
-E
ARYRSAYAToay, T
EAFP, 74
--enable-big-digits=[15]30]
ARV RZA>FFay, 23
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--enable-framework

ARYRSAFTFoar, 31
--enable-framework=INSTALLDIR

ARV RSA>FF>a>y, 31
--enable-loadable-sqlite-extensions

ARV RSA4>FFo 3>, 23
--enable-optimizations

ARV RSA>F T3>, 26
--enable-profiling

ARV RZA>FFo gy, 27
--enable-shared

ARYRSA>F T3>, 29
--enable-universalsdk

ARV RSAVFA T3y, 31
--enable-universalsdk=SDKDIR

ARV RSA4FTFoay, 31
--exec-prefix=EPREFIX

ARV RS >FTFay, 25
expression, 74
extension module, 74

F

f-string, 74

file object, 74

file-like object, 75

filesystem encoding and error handler, 75
finder, 75

floor division, 75

Fortran contiguous, 73

function annotation, 75

G

garbage collection, 76
generator, 76

generator expression, 76
generator iterator, 76
generic function, 76
generic type, 76

GIL, 76

global interpreter lock, 77

H
-h
ARYRSA>FF>a>, 6
hash-based pyc, 77
hashable, 77
--help
ARVRSA>FFa>, 6

-1
ARV RSA AT ay, 7

ARV RZA>F T3>y, 7
IDLE, 77
immutable, 77
import path, 77
importer, 77
importing, 77
interactive, 78
interpreted, 78
interpreter shutdown, 78
iterable, 78
iterator, 78

key function, 79
keyword argument, 79

L

lambda, 79

LBYL, 79

LDFLAGS, 34, 37
LDFLAGS_NODIST, 37
list, 80

list comprehension, 80
loader, 80

locale encoding, 79

M

-m <module-name>
ARVRSA2FTar, 4
magic
method, 80
magic method, 80
mapping, 80
meta path finder, 80
metaclass, 80
method
magic, 80
special, 85
method resolution order, 80
module, 80
module spec, 81
MRO, 81
mutable, 81

N

named tuple, 81
namespace, 81
namespace package, 81
nested scope, 81
new-style class, 82

O
-0

ARV RZAF T3>, 7
object, 82
-00

OARYRSAFToar, 7
OPT, 28

P

package, 82
parameter, 82

PATH, 11, 21, 41, 43, 5053, 55
path based finder, 83
path entry, 83

path entry finder, 83
path entry hook, 83
path-like object, 83
PATHEXT, 43, 50

PEP, 83

portion, 83
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--prefix=PREFIX

ARYRSAF T3>, 25
PROFILE_TASK, 26
provisional API, 83
provisional package, 84
PY_PYTHON, 56
Python 3000, 84
Python Enhancement Proposals

PEP 1, 83

PEP 8, 67

PEP 11, 39, 61

PEP 238, 75

PEP 278, 87

PEP 302, 75, 80

PEP 338, 5

PEP 343, 72

PEP 362, 70, 83

PEP 370, 8, 14

PEP 397, 52

PEP 411, 84

PEP 420, 75, 81, 83

PEP 443, 76

PEP 451, 75

PEP 483, 76

PEP 484, 69, 75, 76, 87

PEP 488, 7

PEP 492, 70, 71, 73

PEP 498, 74

PEP 519, 83

PEP 525, 70

PEP 526, 69, 87

PEP 528, 52

PEP 529, 16, 52

PEP 538, 17, 24

PEP 585, 76

PEP 3116, 87

PEP 3155, 84
PYTHON*, 4, 5, 7
PYTHONCOERCECLOCALE, 24
PYTHONDEBUG, 7
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 28
PYTHONHASHSEED, 8, 13
PYTHONHOME, 7, 11, 12, 58, 59
Pythonic, 84
PYTHONINSPECT, 7
PYTHONINTMAXSTRDIGITS, 10
PYTHONIOENCODING, 17
PYTHONLEGACYWINDOWSSTDIO, 14
PYTHONMALLOC, 16, 26
PYTHONOPTIMIZE, 7
PYTHONPATH, 7, 11, 12, 50, 58, 59, 65
PYTHONPROFILEIMPORTTIME, 10
PYTHONPYCACHEPREFIX, 10
PYTHONSTARTUP, 7
PYTHONTHREADDEBUG, 27
PYTHONUNBUFFERED, 8
PYTHONUTFS, 17, 51
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 10
PYTHONWARNINGS, 9

-q
ARVESA>FFoa>, 7
qualified name, 84

-R

ARVERSA>FTFar, 8
reference count, 85
regular package, 85

S
-3

OARVRSAF T3>, 8
-s

OARVYRSAF T3y, 8
sequence, 85
set comprehension, 85
single dispatch, 85
slice, 85
special

method, 85
special method, 85
statement, 85
strong reference, 85

T

TEMP, 46

text encoding, 86

text file, 86
triple-quoted string, 86
type, 86

type alias, 86

type hint, 87

-u
ARV RSAYA T gy, 8

universal newlines, 87

V
-V

ARV RZAA T3>, 6
-v

ARVRZA>FF>a>, 8
variable annotation, 87
--version

ARV RZAA T3>, 6
virtual environment, 87
virtual machine, 87
B, 71
318 (argument), 70

W

-W arg

ARV RSAYAToaY, 9
--with-address-sanitizer

ARV RZA>FFoa>, 28
--with-assertions

ARV RZA4>FFoa>, 28

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

ARV RZA4>F T3>, 30
--with-computed-gotos

ARV RZA>FFay, 26
—-with-cxx-main

ARV RSAVFA T3y, 23
—--with-cxx-main=COMPILER

ARV RSAVFA T3y, 23
—--with-dbmliborder=dbl:db2:...
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ARV RZA>F T3>, 24
--with-dtrace
ARV RZA>F T3>, 28
--with-ensurepip=[upgrade|install|no]
ARYRSA>F T3>, 25
--with-framework-name=FRAMEWORK
ARV RSAFA T ay, 32
--with-hash-algorithm=[fnv|siphash24]
ARV RSA0F T3>, 30
--with-1ibc=STRING
ARYRSAF T3>, 30
--with-1ibm=STRING
ARV RSA4>FFo 3>, 30
--with-libs='1libl ...'
ARYRSAF T3y, 29
--with-1to
ARV RSA>F T3>, 26
--with-memory-sanitizer
ARVRSA>F T3>, 28
--with-openssl=DIR
ARV RSA>F T3>, 30
--with-openssl-rpath=[no|auto|DIR]
ARYRSA>F T3>, 30
--without-c-locale-coercion
ARYRSA0F T ay, 24
--without-decimal-contextvar
ARV RSA>F T3y, 24
--without-doc-strings
ARYRSAF T3y, 26
--without-pymalloc
ARYRSAF T3y, 26
--without-readline
ARV RSA>F T3>, 29
--without-static-libpython
ARYRSAF T3y, 29
--with-platlibdir=DIRNAME
ARYRSAF T gy, 24
--with-pydebug
ARYRSAF T3>, 28
--with-readline=editline
ARYRSAF T3>, 29

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

ARV RZA4F T3>y, 31
—-with-suffix=SUFFIX
ARYRSAVF T gy, 24
--with-system-expat
ARYRSAF T3y, 29
--with-system-ffi
ARYRSAF T3y, 29
--with-system-libmpdec
ARV ERSA>FFar, 29
--with-tcltk-includes='-I..."'
ARVERSA>FFoar, 30
--with-tcltk-libs='-L..."'
ARV RS> FFar, 30
--with-trace-refs
ARV RS2 FTFoay, 28

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

pathsep>

ARV RSAVA T ay, 24
--with-undefined-behavior-sanitizer

ARV RSAF T3>, 29
--with-universal-archs=ARCH

ARV RS> FFoar, 31
--with-valgrind

ARV RS> FFoa>r, 28
--with-wheel-pkg-dir=PATH

ARV RS> FFoa>y, 25

Zen of Python, 87
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