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CHAPTER 1

AN 4= ==
mITHINE
FARIAS P E S K, CPython it ds I i 04T 5 A5 .
CPython SZBRAN YT : HARSCILR 6y 24T/ 0 BES A FT AR . 1, implementations .
1.1 %L1
P& Python I}, AT DA% E N AT B L :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

R LI B2 SR BT A -

[python myscript.py

1.1.1 EEO%IR

FEREAR 2R LT UNIX shell, {HARAE &AM 7 3k

o Y A BT SRR HEAS ty B IIARUER AR, BRI A 2 BT E AT E 2 58] —4> EOF (3¢
PR TAF, ARFTATE UNIX E#% ctrl-D BifE Windows [4% Ctrl-2z, Enter RK™HEIFR). A
REZHMHREZEL, iS5 wt-interac,

o MIHA SR MR ER ASCIER A, 38, FR T4 ST
« MHEFAZHAAME, Az HSREER, T8 L2 ARI AR

e i —c command I}, W4T command FiRH) Python i55]. command W] DAL & A TAF 43 B AY £ 4%
WAl YRR, HISSHTFAFFE Python 154 s 2L

* Jil -m module-name WM, 7 Python BEHLHAE P fRARE IR, IR AR A A AT .
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P HEAT, SfraEmmA, HdT.

BRI S R LSRRG IRINI L, T IS SERE sys . argv B - 358, HAULH, T NE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.

—-c¢ <command>

AT command 1) Python {845 . command W] PAJE—451E4], WAl LAE R IRITRF B £ &iEh), H
H BT S e AR R A R

BEFIBCHINNT , sys.arqy MEATEEN "-cv, IFAHLUA HRMAE sys path % (EEH:
I BRAE R TR BTN ) o
{#iff] command Z¥(£5| % #1344 cpython. run_command .
-m <module-name>
1k sys.path HERIGERR, LA __main_ BERPUTHNE.

USRI L WA A (Jpy). BURA WA RI4ENT Python #EH4, , (HARSZHIRT 1L
AERRFIEOR (B, FRVFEHEETR - A

WAFR (A =) WAVFEM . MRS E AR I, REHE <pkg>. __main__
}’Eﬂﬂﬂ‘ﬁﬁ%ﬁtﬁo AT AR BRI N SRR A SR UL B 25 TR RELS 1t H A zip SCHFAY AL B 2k
B

Friks BCETURTE T N ERIRAIVA C BRI eI, PEAEATH A X B Python B SCf, {H
A AR T g iR r B, BB T BRI AR IS o

WEREG I BRI, sys . argv B NICERFFNBERSCIFISE 8 R4 (T2 ABLR SO, 5 IosRAF
B ") H oo EIHE, UHTHSRFPNA sys . path k.

~T S IA] A ORAE R B AL N s T A, WL sys.path BEAEE M HTH FWAEE N
site-packages Hig. Jrfi PYTHON* PRBEAS A 297 200

VFZbRifE PRI AL S AE A TING, ARIAST SR GRS . B0 timedt AEHRL:

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # for details

ffif] module-name (&5 & HitZ 4 cpython.run_module .
S

runpy .run_module ()
Python AT ] DA B4 i 11 A S5 R0 g
PEP 338 - LR 11 N A A AT
1 3.1 RA R A Rt A AR RIzAT __main_ FREIBL,
AE 3.4 BB AEAS T )RR S R 44 25 ) £

MARMERIA (sys.stdin) BEHa4 . FRiEs A L, fiH -1,
BT, sys.argv S ICE R "-", [, E4EHZMA sys.path k.
WESEET, &k HiZE4F cpython. run_stdin .

4 Chapter 1. 41758
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<script>

AT script HEY Python AU 1Y, %S EN N (axFsiAHXT) SO RG4S, 515 Python U, 7
_main__.py XHHHZ, HEH _main__.py CHRRY zip SO

BRI, sys . argyv B —ICRBRIEM AT P E M AL TR

R IAZ FRE AR ) Python SCHF, WHEIZSCAFBTHEH SRIMA sys.path IRk, HHALZICF41E
_main_ BHORALT.

AR AIAR 44 Frfig 1) H SR E zip SCPF, WHEIARZ A sys.path BIFk, FHEEAETR __main__.
py XPFYAE __main_ BEHORIAT.

~T TN I ORAERR B AL N Iz AT A, AT sys.path BEAELE 411 H REAGE A
site-packages H 3. T PYTHON* FtEAr & th AR Sk 2 0% .

fff] filename &5k HiTFf cpython.run_file,
U

runpy .run_path ()
Python AR5 AT DA #6114 34 e

KRGO, -1, sys.argv[0] AZEFRH ("), HHMFTHRZIME sys.path Bk, Bt
Ah, IR ARG, REE SIS A ab (T 44 (S0 deompleter-config) .

%W
tut-invoking

T 3.4 JAS RS T F 2R tab kb AT S i -

1.1.2 EHEIN

-2

-h
--help

FTENICAS iy A7 I SRS [ BRI A B f) g AR R AR S5 R
—--help-env

FTE] Python & @378 =1 AL FA AR S IR Y
Added in version 3.11.

——help—-xoptions
FTESEEL L @ - eI R A R E 1R H
Added in version 3.11.

—-help-all
FTENSE B0 A AR
Added in version 3.11.

-V

——version

fth Python A S HBH o RBIATT:

[Python 3.8.0b2+

1.1. &91T 5
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PR v IEIN, f RS EE R, Bl

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

Added in version 3.6: —VV 3£,

1.1.3 H{thi%kIn

-b

1E4F bytes B bytearray ##h str BWRIGEHRIDIEAX AR bytes B bytearray 5 str o3
1EFf bytes 55 int PEATHUBEINRF S 5 . 2SI 4 H IR (—obo) I 2 42 -

e 3.5 AR AACH: M bytes 5 int ALK,

25 I Ti s, Python AEESFAJBRERT B A .pye 4. HIiFE R PYTHONDONTWRI TEBY TECODE,

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

PR A ER - pyc SUIFRYSRIEST . 2L pyc-invalidation, ¥l default I, EHEMALE
SE T I A (EL 7 T S A7 SCPRRARE AT AT IRIE . U3 always B, FrA BT RA(HE
1 .pye XM, AR E I fe AR ERIFARYE HX A IS AT . 2430 never I, J
TIEAAER) - pyc SRR AR OGS R A IR SO EA T3 IE .

FT IR . pyc SCPFRYTE SO 2 32 LRI .

-d
T E R . (U RER ). 7SI PYTHONDEBUG FFA & .
MR FR BEPython 893X A s, & MBS P2 W o
-E
ZWS A PYTHON* ¥fE25 &, BN GV i B PYTHONPATH fl PYTHONHOME,
T3 S P F-T (B ) 0.
-i
Enter interactive mode after execution.
Using the —1 option will enter interactive mode in any of the following circumstances:
* When a script is passed as first argument
¢ When the —c option is used
* When the —m option is used
Interactive mode will start even when sys . stdin does not appear to be a terminal. The PYTHONSTARTUP file
is not read.
AT, BAGE R, AR R SRR . 0 PYTHONINSPECT,
-I
PARR 05 4T Python, IXIRFFIV T £, —P Hl—s 35,
TER R sys . path BEA LS A BE H SR A5 1 P9 site-packages H k. irfy PYTHON* 3
AR AR o 3R] AT S 2 Y SR A AR 11 P AR A
Added in version 3.4.
6 Chapter 1. <1755
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-q

oWk assert FAIABATAT DA __debug_ MIEIEN RIS . #SHE . pyc PRAZHITM opt-1
S FEE SRRSO (bytecode) WS4 (20 PEP 488), BiE5:# PYTHONOPTIMIZE,

TE 3.5 A RS T (s PEP 488 214 . pyc SUF4

FEA N -0 WIS ISR AT eR . ETE < pyc A Z RN - opt -2 SRR CHIF LT (byrecode)
W3CE4 (Z 0L PEP 488).,

TE 3.5 A B A ACH: {fHJs PEP 488 1824 . pyc SUIF44 .

ANERFBABAEAN L AEVER AR NS sys . path:
* python -m module fiy947: AZMHIIY I TAEH .

* python script.py iy 4T NEMMBEATEH %, QRS — NP5, WS
.

* python -c code fll python (REPL) fiy&47: ANEF I FEAE , X RR Y[ TEH %,
FES A PYTHONSAFEPATH 548 5, PAK —E Fl -1 (B 5) 2650 .
Added in version 3.11.

RIEAE R AN A SR RBURIT A B
Added in version 3.2.

FIEWG A AL . DU PY THONHASHSEED SR BEAF i BN 0 B2 /ER, NG A LA & BRIA
S

1EZ WA Y Python H, BRI 28 HIMG A BERLAL , DARFFATHS I A5 ER X 8 __hash__ O fEHA
ATHEN A EELE ChnER” o BN ENTERAS Python JERR R ORRRIEE , (H2HEH AR AT 1) Python
AR ) E AT AN Al B o

WA BEALAL B 7E 5T % BRSO s B A5 DE A48 ik 55 e PR AR 47, 33X P AR T A9 dict 7E i
WSO T B RERD O(n?) HZ4)E . 15205 http://ocert.org/advisories/ocert-2011-003.html T 1N .

PYTHONHASHSEED SRR KM il 25 i 5 B — [ 2
Added in version 3.2.3.
TE 3.7 AR B A AR T PRI 2 PRk 20 o

NER; I P site-packages H XKINHNE| sys.path,
B 3ESIH PYTHONNOUSERSITE,

S

PEP 370 -- 43 11 site-packages H 5%

B site ISP A LTI BT 0 mX sys.path WYIRAE. AR site KYERR PR T AL
KB EEEAE AR A A ENTRE site.main (),

1.1.

8p
4

|
~


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-u

-V

55 41 stdout A1 stderr AN ZEnh . HEEITXT stdin 7 TS50 .
5 7 PYTHONUNBUFFERED,

TE 3.7 AR KA AR T stdout 1 stderr JiE SCAS )2 BUTEAS i F Sk

FFRTEVIG AR AT — A5 5, Rngomamt )y GO el B ). Bty (-vv
) W, SRR SO ST — & F R B REHOEERfE St k.

e 3.10 HUA K AASH: 1 site BEHUR] ARG B EEAL Al ST BARF . pth SO,

Z[#] PYTHONVERBOSE

-W arg

-X

st B4R Python BN BIBKASF E45 (5 BATEIE) sys . stderr,
5 AT AL L B R BTG 26 M B T T MR 5 1 A 2 (D AR BRI 0L 2 22

%Bﬁhﬁz&:.

== 1/

-

-Wdefault # Warn once per call location

—-Werror # Convert to exceptions

—-Walways # Warn every time

-Wall # Same as —-Walways

—Wmodule # Warn once per calling module

—Wonce # Warn once per Python process
#

Never warn

-Wignore

action 4 W DMMUERT ZIATHS . RAF SV GIE A PR, B, -wi 5 -wignore MfH.,
SRS EAT

[action:message:category:module:lineno

SEE VLB RTA(E;, B S FER R DAARE . flhll, -W ignore: :DeprecationWarning B Z Bk
£ 1Y) DeprecationWarning 2545 ,

action BN i, H A3 T PR AR T B A
message "7 BN 5 A EEF EMILE; AR RN,

category 7B 5L IMITHL (DeprecationWarning 45) . MR AT B L br
KA NG ELRRN T,

module 7BV /2 (SEREFRTE ) BORAAR; IXFRVCHC I R/ NG U -

lineno FBIVLICAT'S . o O IEERFTATTS, MM TEHM T1T5,

T PAZE A - I YR RUIL R E 2 AR, R TR G — N IR R B A -
WeIiURr 2 s (O, eSS — RGN, ST SRR E ) .

EEAE BV A PYTHONWARNINGS FREEAS B RAE ], W A] PATE Python F2/7 1 ] warnings it
g, B, warnings.filterwarnings () PRECR] 25 &40 E N AR,

1#5 25 warning-filter /] describing-warning-filters | fift 5 22 4175 .

BRI 47, PARRVRRET AR Unix B # L emd, 3@ T DOS @ BRI

PRE T A RSB LRI . CPython H i X T F 4wl I :

Chapter 1. 41758
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e —X faulthandler ¥2H faulthandler. i # PYTHONFAULTHANDLER,

Added in version 3.3.

-X showrefcount AI7ERE TN BTE A HAMPRES 20T, S B0 RV HECRE AT Ay
WAFHA. X H I TR A

Added in version 3.4.

-X tracemalloc ffiff] tracemalloc %l Python WAEABLHIIREE . TEEGABHL T, R
A T ) 2 PR A BR By [ (5 2 e A -X tracemalloc=NFRAME 3 & 3 fi & [ ]
NFRAME Wi/ iREE . #5208 tracemalloc. start () fll PYTHONTRACEMALLOC | f#1ENE .

Added in version 3.4.

-X int_max_str_digits ff L & B A F /A H H MK ERH. 5 FH =W
PYTHONINTMAXSTRDIGITS.,

Added in version 3.11.

-X importtime B/RERR'S AFESWINTA] . B & BB gk, ZtatE (@?ﬁﬁ'ﬁgﬂ@%/\) H
EF ] CHERR B T ) T R B 4 /e 2 AR R il BE & A L ¥ i py thon 3

-X importtime -c 'import asyncio'. HIFZE PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
-X dev: J§ ] Python JF A, SIAFEERINE O T8 & S80S KPS E it . g5 H

PYTHONDEVMODE ,
Added in version 3.7.

-X ut£8 J& ] Python UTF-8 £ixt. -X ut£8=0 5\ Hb4%JT] Python UTF-8 Ak, (HJfiE %M
Wi AR A . 533550 Py TEoND TS,

Added in version 3.7.
-X pycache_prefix=PATH fiFff .pyc LS A PAZE E H SR WARBHATHE, A& RS

% W, PYTHONPYCACHEPREFIX ,
Added in version 3.8.

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

Added in version 3.10.

-X no_debug_ranges XEEMIERX R OB HIMIEEE (45047, FHIETRES R4S
A i fo i) WUREREAC S B 6 o AR5 2/ MR AU X AN pye SCPFIHRA JiTAb I wT7E
PR /s [l It R BN ILSE AL B SR . 73S 1 PYTHONNODEBUGRANGES

Added in version 3.11.

-X frozen_modules determines whether or not frozen modules are ignored by the import machinery. A
value of on means they get imported and o f £ means they are ignored. The default is on if this is an installed
Python (the normal case). If it’s under development (running from the source tree) then the default is of f.

Note that the importlib_bootstrap and importlib_bootstrap_external frozen modules
are always used, even if this flag is set to of £. See also PYTHON_FROZEN_MODULES.

Added in version 3.11.

-X perf £JFHX] Linux per £ PEEETERIU SR . AL T IBEIRT, per £ PR HTHTIFRENS
it 45 Python i . MEHU(LAE RS- F AT HIMAE S 51 RGEA RGO AT . BROA
{H R off”, HiEZ [ PYTHONPERFSUPPORT Fil perf_profiling .,

Added in version 3.12.

1.1.

oD
p

T 9
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-X perf_jit enables support for the Linux perf profiler with DWARF support. When this option is
provided, the perf profiler will be able to report Python calls using DWARF information. This option is
only available on some platforms and will do nothing if is not supported on the current system. The default
value is "off”. See also PYTHON_PERF_JIT _SUPPORT and perf_profiling.

Added in version 3.13.

-X cpu_count=n overrides os.cpu_count (), os.process_cpu_count (), and
multiprocessing.cpu_count (). n must be greater than or equal to 1. This option may be
useful for users who need to limit CPU resources of a container system. See also PYTHON_CPU_COUNT.
If nis default, nothing is overridden.

Added in version 3.13.

-X presite=package.module specifies a module that should be imported before the site module
is executed and before the __main__ module exists. Therefore, the imported module isn’t __main__.
This can be used to execute code early during Python initialization. Python needs to be built in debug mode
for this option to exist. See also PYTHON_PRESITE.

Added in version 3.13.

-X gil=0, 1 forces the GIL to be disabled or enabled, respectively. Only available in builds configured
with ——disable-gil. See also PYTHON_GIL and free-threaded-cpython.

Added in version 3.13.

B AVEMMEREI N sys. _xoptions FHRREHUGXLE(H.
Added in version 3.2.

FE 3.9 fRAS K HEASH: 54T -X showalloccount &I,

T 3.10 AR ZAASE: #ET -X oldparser 3T,

1.1.4 =HIEE
Python fFREAR BRIABIIC B TEARF 8 3 5% B 0 244 527 (1) 5 S IR el P B e s e o o AT oA Pl R RS A Y
R AZ 7 TERM BN dumb K454 .

If the FORCE_COLOR environment variable is set, then color will be enabled regardless of the value of TERM. This is
useful on CI systems which aren’ t terminals but can still display ANSI escape sequences.

If the NO_COLOR environment variable is set, Python will disable all color in the output. This takes precedence over
FORCE_COLOR.

All these environment variables are used also by other tools to control color output. To control the color output only in
the Python interpreter, the PYTHON_COLORS environment variable can be used. This variable takes precedence over
NO_COLOR, which in turn takes precedence over FORCE_COLOR.

10
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1.1.5 Ff S R RYE I

-J
{REF 25 Jython {#i .

LIRS 2 Python FUATN, EATRAEMGSATIT K Z BB, (H -E 8 -TFRoh. MRIELE, 477
TEM RISy 4T IF R S A A R A B
PYTHONHOME

bR E Python FERYNI B . BRANIG L R FE2HE prefix/lib/pythonversion fil exec_prefix/
lib/pythonversion F1#%, HH prefix fll exec_prefix @M EMfCHHZ, BIAAAL
F /usr/local,

24 PYTHONHOME #{i% A HASH Sk, BEWMES RN prefix fll exec_prefix. BNPETGEN

[FIHME, 78 PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH
WA SO BRI R S . T A% S L) PATH M[F: — A Z A H os.pathsep 0 FEH H R
AL (F0 Unix | JH '8 S 10HE Windows 405 ). BRANZBSATEAER) H 5%,

B 7 E H SR 2 A, BAY PYTHONPATH 45 H W] PAS | HIAL & 4l Python #i i) zip SO (JRARHS R 40112
K)o TEEM zip U FAY TR,

EONR T RO T2 i 42, (B H AR 2 VA prefix/1ib/pythonversion JFif (S0 L 3CHH)
PYTHONHOME), B % = XMUSMNE| PYTHONPATH,

AN H SRR E A RN R B4R PYTHONPATH ZHf, IEAN ESCHAE ok FrifiiR ey, R
] DALE Python REFF NVENAE R sys . path Kb THAE,

PYTHONSAFEPATH
RN DN ES S, AR A EA L 2B N E] sys . path: 0L -P &I T
JIAESI
Added in version 3.11.

PYTHONPLATLIBDIR
R BRI AIET AR, WMASHESE sys.platlibdir {H.

Added in version 3.9.

PYTHONSTARTUP
XA AT BSR4 B, 1% SCHF B Python iy - 78 A2 BB B AR /R AT 278 Z BT BEIA
1o G AAE T H A A AT e [ —fiy 44 238 PP geaig T, PRLRCH: P B SO AR08 T DA
e H AW P ICR B A o RIS T AFEE A SO B R R AT sys . psl il sys.ps2 AKET

sys.__interactivehook__,
ﬁﬁﬁ filename %é&é%l?’i %fr%ﬁ: cpython.run_startup.
PYTHONOPTIMIZE
i}ﬁu%?ﬁ&%—ﬁk%?ﬁ% A T E -0 W, WSRO — VR, BRI T2 4
7E—0Oo
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PYTHONBREAKPOINT
WA S WUR AR, BRI AS B AR AR IC — S AT X S A0 i T I X S AR R
FA, BRI G sys . breakpointhook () WBRASLBRIZAT, J5& A SR HNER
breakpoint () R WRAKBE, T %jﬂ%ﬁﬁ“$ I AH 24 T pdb. set trace”, Ff IR B
N0 A?Pﬁ( sys.breakpointhook () BRSBTS 1M B #ER

Added in version 3.7.

PYTHONDEBUG
ARARPBON — N EE TR, S THE —d . WPRECh— L WES ST 2R
?El/ii do
WEREEAS B RR B Python 03X M 3 ne, 75 B R 205 .
PYTHONINSPECT

WA BARBON — MRS TR, B T HE -1

1A E i)y Python fURS ] os . environ SRAB M LATERE 7 A &5 o i i AL Ao
PYTHONUNBUFFERED

AR B AR — DS TR, B T o I

PYTHONVERBOSE

%m%ﬁuﬁ*Aﬁé Frep, B THEE v . ARBOh— R, MBI T2
?

PYTHONCASEOK
WP ECE T AR, Python Y2 import A K/NE . X {LFE Windows il macOS A2

PYTHONDONTWRITEBYTECODE

WEW%&WW—A#§*ﬁ$,WmmﬁﬁﬁiﬁE%AﬁﬁﬁﬁﬁA-WCi#oﬁﬁ%?%
—-B 3k,

PYTHONPYCACHEPREFIX

WA E T S BE T, Python KiEH B H XM P T B A cpye XM, A & IR 1)
__pycache__ HF%., XY TFEE -X pycache_prefix=PATH &I,

Added in version 3.8.
PYTHONHASHSEED
IR AR B AR BB BN random, B -—ABEYUEALE A str Al bytes X RIS A2 H AT

iR PYTHONHASHSEED B A —MHEBUE, B RFAE A [ i 550 ok 2B B0 A BEAIL AL BT i 25 19
FEAUY) hash() 455,

EMRRARITTTSAABET, ORI A ARIN, SAH— A pyon IR
fulH. -
RN —A~ 10,4294967295] FEHE N i)+ BEHI . 155 ZUE 0 R 2R e A BEPLAL .
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
TR A BN — R, B LT ORI BRI 2R B A ep e K IR )
Added in version 3.11.

PYTHONIOENCODING

WA AR B AR IEIT IR RS 2 B IR, BBl encodingname:errorhandler AR E
) stdin/stdout/stderr BT F 4% . encodingname fll :errorhandler FR4ERE R HET, S5 str.
encode () IS AR .
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Xt stderr, :errorhandler RS ZANE; AWHFRTREZ N 'backslashreplace',
TE 3.4 A K HEAST: “encodingname” F54 BIAE 2 W1 .

TE 3.6 A KB AR T 7F Windows |, X T 22 B AR K 5 G2 DX 2 2006 AR B T4 /2 g, BRARIRHR
FE T PYTHONLEGACYWINDOWSSTDIO. i8I HRifE it B A2 i) F) SO RIS S A 32 Ho g i

PYTHONNOUSERSITE
GRS E T LAY, Python FFASIE A P site-packages H ZEME| sys.path,

ZUL:
PEP 370 -- 43 I F'11Y site-packages H 5%
PYTHONUSERBASE

EX AP EEE T, BBFWHKITE user site-packages H KPAK python -m pip install
-—user [ ZHEERE.

S U
PEP 370 -- 43 | 11 site-packages H 5%
PYTHONEXECUTABLE

R E T IR R, W] sys.argv [0] RFERCh A B E AN 2l C i irfisnE. X
{VAE macOS _FE/E

PYTHONWARNINGS

BEAS RN T - I AR — LA S 2 R AR B T2 E -, S1RP R
W kg e & m T AR T IE B .

F ] ER A BB R AR 4R A TC A PR ML ) T HERR By 1 B 4 (BB ARSI & 200 )

AR LT 45):

p

PYTHON Warn once per call location
PYTHON Convert to exceptions
PYTHON Warn every time

PYTHON
PYTHON
PYTHON
PYTHONWARNIN

.

=module Warn once per calling module
Warn once per Python process
Never warn

#

#

g #
5S=all # Same as PYTHONWARNINGS=always

#

5S=once #

#

GS=ignore

142 5] warning-filter #11 describing-warning-filters | fif 58 22 475 .
PYTHONFAULTHANDLER

MR A B — N AES FEA7H, faulthandler. enable () 2TEHBIIBA A 25 STGSEGY,
SIGFPE, SIGABRT, SIGBUS F SIGILL &5 548 — A PER DAL fif Python [ {5 5. . I EEAS &
M T -X faulthandler $E37

Added in version 3.3.

PYTHONTRACEMALLOC

WA IR AR B — DN ES A, WS tracemalloc fiH X} Python 774 Bl 1) #R
Bro AR R (ER PRATAE SR R P [T 05 2 P R S g . BN, PYTHONTRACEMALLOC=1 HRFFiRiT
Wi, #HZH tracemalloc.start () R THELERE. XENTIRE -X tracemalloc &I,

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

MR IR AS S o — D HEZ AT, Python RF&x R EAFED: T 2K . XM TIRE X
importtime ¥,

Added in version 3.7.
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PYTHONASYNCIODEBUG

QAR WA ER R — D HES A, WA asyncio S B,
Added in version 3.4.

PYTHONMALLOC

BEE Python Y1743 fit s A1/ sk 2 B 1 iR 1
BEE Python FT i F ) A7 e s A -
e default: i BRIANAE LA

* malloc: XTfr& 1, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_ORJ) {#iff] C
il malloc () BREL.

» pymalloc: X%} PYMEM_DOMAIN_MEM # PYMEM_DOMAIN_OBJ I ffi H] pymalloc 43 i %8 i XJ
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

e mimalloc: use the mimalloc allocator for PYMEM_DOMAIN MEM and PYMEM_DOMAIN_ OBJ domains
and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

B W
* debug: 7E BRANFF D ELERZ B2 1
* malloc_debug: 5 malloc MH[A{HIE & 2RI T
* pymalloc_debug: 5 pymalloc H[RHA S ZRERIRA T
* mimalloc_debug: same as mimalloc but also install debug hooks.

Added in version 3.6.
TE 3.7 WA A AERE: G T "default" 4rEi#s.

PYTHONMALLOCSTATS

RN — AR F 458, Python FE7ERF R B H Y pymalloc X4 X3k DA K AE 56 A FFT B pymalloc P
FotiasrgitE R

SR PYTHONMALLOC M350 w9l FH R /5 C R malloc () ArFdas, & ans Python [ fC & A
Y ¥ pymalloc, WJAR SR-9E 200 .

TE 3.6 MUA A A= AR o AR e BRAE R m] AR F e R AT 4% Python, WIAR BRI E N2 F
A ER LR A AR AR R

PYTHONLEGACYWINDOWSFSENCODING

RN RS 5, BRAN filesystem encoding and error handler BEZERE F) 3.6 A4S 2 BiHE “mbes”
1 “replace”, &), XK B AERAE “utf-8” 1 “surrogatepass”.

XA PAAFIZ4TBHE T sys._enablelegacywindowsfsencoding () &S H .
1] 4 Windows.,
Added in version 3.6: ¥ Z ¥ [& 1% 57 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBER— RS TR, WA B2 i & S A S A . XA Unicode “FARRFHR A 5 30
Pl G R T TR ES , A2 utf-8.

WERARMER B E S 0] (B SCOREETE ) AN 8 098 il 5 G2 b DX AR B 2 1 220
1] 4 Windows.,
Added in version 3.6.
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PYTHONCOERCECLOCALE

WIERAEBEN 0, K52 Python iy A7 Bk RHESEH BT ASCIL i C 15 POSIX DXaf i B 54 il -4
KRR ET UTE-8 (R £ .

WP AR R R AR E (B0 0 AAMNME) , W7 35 PR AR B LC_ALL RIS It A8 S ik B
I HIRAG2S LC_CTYPE 2R I 24 7 IRk 1 5l & h BOA ) © X3, 2 b X5 R EF ASCIL iy
POSIX X, #XJ5 Python CLI YFHE N ZfRREEE I TH Z Bl 22 LC_CTYPE JERHIFH8 & 1 iy il & R
1] DX e e T -

e C.UTF-8
e C.utfs8
e UTF-8

AR BEE T A B XIS —A, WA 4R 1L Python 1247 -2 Bt RFTE 24 B HEAR PRI AR B 35
B LC_CTYPE PSR/ H . XM PRIR T EREAS AR By S AT T[] —2E A5 Y JH b ] JRR DX S e 19 ) 2 17F
(41 GNU readline JF) Z4b, ibfELE T HERE CIBXLEUERE 2 A 7EIZT Python flRERR) DA KAL)
PREEIM AL AT C I #4E (B140 Python H 2/ locale.getdefaultlocale () A EIHHI T
e

(i 3 Ml 53 b3 1 B o X3l i o 5 ) L B R — AN IR TR B 3 sys . stdin Fll sys.
stdout B surrogateescape FHRALTELS (sys.stderr £44%:(fiJf] backslashreplace Ui
LEATAT A I T b — ) o X AAALIRAT A AT AR I8 8 7 ) PY THONTOENCODING R i o

W H B, QiSRS T DR HFe e, BE AN 2Y Python 2 4TI AR AR I REAS 52 2 fish 2 it 1l 4%
e i) XA R AT AL TG RS ) 5 & PYTHONCOERCECLOCALE=warn ¥ 52 Python fF stderr &
HhESIEE .

WEVEE, R I i 5, SO TR E R B G i B AR, BRIN PYTHONUTE 8 4}
FHEAR G ELT ASCIL [ DX 3a H gl - 20 [ B 27 FH 0 o 3 e 1k DA, Tl AR O F AscCIT A &
UTF-8 fE N RS,

A A4 Unix,
Added in version 3.7: i %] PEP 538 T f#iE0 .
PYTHONDEVMODE

USRI EREE AR BB — R, WS R A Python JFAMEK, SIAZERUATIL T RAHT RS T
BOFH I RIGBSMNSI TR A . XS TR - X dev #ET0.

Added in version 3.7.
PYTHONUTFS8
WRBEN 1, 5225 M Python UTF-8 £,
HWCH 0, WIS 4K Python UTF-8 i,
VB AR H A AR 2 A R AR RS 0 2 AU TP S BB 2R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING
URAZI A BB R AR AR MR S BRI i , $F 4251 K 4% EncodingWarning

32 7 io-encoding-warning 3k T f#1E 1 .
Added in version 3.10.
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PYTHONNODEBUGRANGES
WERIE T &, B MAERIX R h ARG E SR (B4, TR WS A 45 R 51 i
Fot) WU B4R S MWLt R . X AR TR BB/ BB RT GURT pye SCUFBSARA AL H T AE MR R
[ 0 5 A A/ ) TR (37 RS
Added in version 3.11.

PYTHONPERFSUPPORT
ISR BN AR, ERF BT Linux per £ S3AfraS i STHRF LA Python 1 ] BER & AR 2 .
Wkl 0, MIZEA] Linux per £ YRR T &8 SCHF
FWBH % pert frAFTHIM perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_SUPPORT

MR A BB AERAE, B S X Linux per £ 734ra i 5245 DATE Python 1 HI BERL & il i} DWARF
15 EARATI -

Wik 0, MIZEA] Linux per £ ¥EREMT A8 SCHF

RS -x perf_jit fyATHEIAI perf_profiling.

Added in version 3.13.

PYTHON_CPU_COUNT

R P A B N IEBEE, B HE S os.cpu_count () il os.process_cpu_count () iR A
{8

See also the X cpu_count command-line option.
Added in version 3.13.
PYTHON_FROZEN_MODULES

If this variable is set to on or off, it determines whether or not frozen modules are ignored by the import
machinery. A value of on means they get imported and off means they are ignored. The default is on for
non-debug builds (the normal case) and of £ for debug builds. Note that the importlib_bootstrap and
importlib_bootstrap_external frozen modules are always used, even if this flag is set to of £.

See also the -X frozen_modules command-line option.
Added in version 3.13.

PYTHON_COLORS

If this variable is set to 1, the interpreter will colorize various kinds of output. Setting it to 0 deactivates this
behavior. See also 3% 4| 7 &,.

Added in version 3.13.

PYTHON_BASIC_REPL

If this variable is set to 1, the interpreter will not attempt to load the Python-based REPL that requires curses
and readline, and will instead use the traditional parser-based REPL.

Added in version 3.13.

PYTHON_HISTORY

This environment variable can be used to set the location of a .python_history file (by default, it is .
python_history in the user’s home directory).

Added in version 3.13.
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PYTHON_GIL
If this variable is set to 1, the global interpreter lock (GIL) will be forced on. Setting it to 0 forces the GIL off.

See also the —X g1 I command-line option, which takes precedence over this variable, and free-threaded-cpython.
Needs Python configured with the ——disable-gi 1 build option.
Added in version 3.13.

1.21 ARRAERE

PYTHONDUMPREF'S
UNARCE, Python REAE I PHEREAR 5 4 il U0 A% X RS | T4
Needs Python configured with the ——~with-trace-refs build option.

PYTHONDUMPREFSFILE

WNSRBCE, Python F57E 5 PHAFRERS 5 RF AT IR A X R AN | V140000 il 22 L BRI A0 B 4 Y A B A P
PR S

Needs Python configured with the ——with-trace-refs build option.
Added in version 3.11.

PYTHON_PRESITE

If this variable is set to a module, that module will be imported early in the interpreter lifecycle, before the site
module is executed, and before the __main__ module is created. Therefore, the imported module is not treated
as__main_ .

This can be used to execute code early during Python initialization.

To import a submodule, use package .module as the value, like in an import statement.
See also the —~X presite command-line option, which takes precedence over this variable.
Needs Python configured with the ——with-pydebug build option.

Added in version 3.13.
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g

Python FiE/E R 2R Linux KATHR L, FHAER— Dt iy bl 7o (B2, 0T REAR SR T iy e 2L 2
RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

W2 Python A iS22 HATE AT AR BER B, ST AR FAHES A C Y AT B @ . S FI0A
T

B

https://www.debian.org/doc/manuals/maint-guide/first.en.html

%t Debian ]

https://en.opensuse.org/Portal:Packaging
%t OpenSuse Jfj '

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
Xt Fedora i 7

https://slackbook.org/html/package-management-making-packages.html
7T Slackware f P
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2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD i/, fiif AN &5

[pkg install python3 ]

» OpenBSD il /', {1 A T v &

pkg_add -r python

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

4N : 1386 JI P 3KEL Python 2.5.1 (1 7] i M7

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz

2.2 {33 Python

WSRARAE H © %1% CPython, T4 5CRAAY 2 ZRER IS . ARW] LATR BdsoB A A i) source i@ B INIUR
iy clone. (AIARARABLETTIAN T, AR AARELAISE clone. )

ey A ) i 2 ALK

./configure
make
make install

Ff5E Unix S-G90 5 % 0 RIS SR 008 5 2 RN SRAE Python JEAU R BIR H 5% T 89 README.rst 3
H

e make install AIPAZEEENINEE python3 —3EHISc. WL, BN make altinstall i
A make install , RHGHERLIET exec_prefix/bin/pythonversion,

2.3 5 Python #xpigZF3C 4

AT AL BIRI: prefix Mexec prefix BT ARSI HLI 4 BN £ 4 GNU
B BT AR A
I, FERAR Linux 551, PZRBAER /sy .

XH/BFE L

exec_prefix/bin/python3 FRRESS A B
prefix/lib/pythonversion, exec_prefix/ AEHMERELE H SRIIER O E
lib/pythonversion

prefix/include/pythonversion, £145 I % Python 4 J& Fll g A ff %5 I 75 1) in-
exec_prefix/include/pythonversion clude A1) H SRR E
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

[$ chmod +x script J

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

[#l/usr/bin/env python3 J

BAEREA PATH 13822 Python fiffE4% ., {H12, JL86 Unix RS TARIEA env @4, HILTREEZY /usc/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

2.5 HEFE X OpenSSL

1. B & ATRI OpenSSL B & A R GG LA R, H KRB openssl. onf CHBAFS-HER M H 3%,
AT /ete Fo FERZBBEATIR FIZSCIRAE /ete/ssl (3 /etc/pki/tls Ho % HKIEMN Y
BE—A cert .pem HFI/EE—4 certs HE.

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

2. F#k. I %03E OpenSSL., HHALA/RME ] install_sw AR install. install_sw I HFRA
£ openssl.cnf,

-

$ curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
——openssldir=/etc/ssl

$ make -j1 depend
$ make -78

$ make install_sw
$ popd

3. {# B & X AY OpenSSL #451% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath %
i

)

$ 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 -78

$ make altinstall

#i: OpenSSL AN I AT HCEAT 6] N ACA ) ABL. AR T3 2574515 Python SR 37 OpenSSL. f# i —4>
B ICA AR 7 X OpenSSL 2 BU AT PA 1
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CHAPTER 3

Bt & Python

3.1 FEEXK

Features and minimum versions required to build CPython:
o CUI G, TTHER C1I AR R AT
o ¥F Windows |-, ZE%i Microsoft Visual Studio 2017 B 5 H i 4,
o X} IEEE 754 7% S50R1 77 /5 Not-a-Number (NaN) [ 37 4%,
o KPR SCHE

e OpenSSL 1.1.1 is the minimum version and OpenSSL 3.0.9 is the recommended minimum version for the ss1
and hashlib extension modules.

¢ SQLite 3.15.2 for the sglite3 extension module.
* Tcl/Tk 8.5.12 for the tkinter module.
e Autoconf 2.71 and aclocal 1.16.4 are required to regenerate the configure script.
TE 3.1 fuAs & 475 85 Tel/Tk version 8.3.1 is now required.
TE 3.5 fiAS & AE 748 5. On Windows, Visual Studio 2015 or later is now required. Tcl/Tk version 8.4 is now required.
TE 3.6 U4 B AEAR T BRAE BRI E ) C99 551, 4 <stdint.h> fil static inline BN,
e 3.7 A KRS BIAESOR AR 5K OpenSSL 1.0.2.
TE 3.10 A & A58 OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

TE 3.11 A & A48 5 C11 compiler, IEEE 754 and NaN support are now required. On Windows, Visual Studio 2017
or later is required. Tcl/Tk version 8.5.12 is now required for the t k int er module.

TE 3.13 A & A48 Autoconf 2.71, aclocal 1.16.4 and SQLite 3.15.2 are now required.
%125 PEP 7 “Style Guide for C Code” 1 PEP 11 "CPython platform support”.,
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3.2 EERBINH

N T RO A, Python JRACAS (& 2T AR B SCIF . BB AR U B AR ORI a4 R

make regen-all

make regen-stdlib-module-names
make regen—-limited-abi

make regen-configure

Makefile.pre.in R T EAMMYSCA: . BN A AR TEBAMENH TH. #R regen—*

make target,

3.2.1 EEERIF

make regen-configure firdF{li ] Tools/build/regen-configure.sh shell A4 i aclocal.
m4 SR configure WA, BiEA M H—> Ubuntu 2588 R AR FEIAE R TH A I B vl 2 B o o

ARSI, DA QAT AFEA I 1T

[autoreconf —-ivf -Werror

AR SO AT AR PR S BRI autoconf-archive, aclocal il pkg—config RASHATEAS

3.3 BoE ikl

List all configure script options using:

[. /configure —--help

Z: %] Python JEACAL Y Misc/SpecialBuilds.txt .

3.3.1 @Ak

——enable-loadable-sqglite—extensions
TE sqlite3 B _sqlite ¥ B PR G Ry & (BIAHE).
%, sqlite3.Connection.enable_load_extension () F¥EM) sqlite3 fHHL,
Added in version 3.6.
——disable-ipv6
S IPVO SRy (SR MBI ), W socket iR,
——enable-big-digits=[15]|30]
JE X Python int =7 iy ERF R/ 15 8 30 LA
TERATFOLT , BhR/hh 30,
X PYLONG_BITS_IN_DIGIT 4 15 8§ 30,

%l sys.int_info.bits_per_digit .
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——with-suffix=SUFFIX

f Python Y n] PUATSCIF IS 2R BLE N SUFFIX .

7 Windows Fl macOS _FERIAJGZHN . exe (WA T3048 python. exe), ¥F Emscripten 5 & F2) . s,
7 Emscripten J|Yi#% 24 .html, 7€ WASI |2k cwasm, MifEHART-& F—4% <R (AT
2} python),

TE 311 AR B AEAS T 7E WASM P& FERAGZ N . Js, .html 5 .wasm Z—.

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

Select the default time zone search path for 5 zoneinfo.TZPATH B IAM N XERER., &1
zoneinfo BB JiknECE .

Bk jA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

2] os . pathsep &5 FEAT -
Added in version 3.9.

——without-decimal-contextvar

G _decimal ¥ FERTHUN G &AL B30, AR MEAR RS0 (BA), 20 decimal
.

%I, decimal . HAVE_CONTEXTVAR fl contextvars ik,
Added in version 3.9.
—--with-dbmliborder=<list of backend names>
i dom B db 5 b 2 T .
GHERNES (1) SROFAS, Ao EmaTR.
¢ ndbm ;
¢ gdbm ;
* bdb .
—--without-c-locale-coercion
S5 C i E X UTE-8 1si il 255Kk (BRIAE ) -
NE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE F1 PEP 538,
——without-freelists
2 oS e BB AN T A H H51 2. Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python EH &4 (BUIAH 1ib).
Fedora #{l SuSE ¥£ 64 {\i*F-& H 1ib64 .
Zf] sys.platlibdir .
Added in version 3.9.
—--with-wheel-pkg-dir=PATH
ensurepip BH A Ef) wheel 3 H % (BRIAKHI).

LY Linux ZFTHRAGFT AL SIS SR TR 4K 94 &2 . 4l Fedora ¥ /usr/share/python-wheels/
H st T 423t wheel 1, MALSE ensurepip._bundled fi,
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Added in version 3.10.
—-with-pkg-config=[check|yes|no]
HE e 15 B 24 (] pkg-config HAGIIAEKIH -
* check (BRIAH): pkg-config A A[ L
» yes: pkg-config bk,
* no: B E A pkg-config R H A
Added in version 3.11.

——enable-pystats

Turn on internal Python performance statistics gathering.

By default, statistics gathering is off. Use python3 -X pystats command or set PYTHONSTATS=1 envi-
ronment variable to turn on statistics gathering at Python startup.

At Python exit, dump statistics if statistics gathering was on and not cleared.
HOERANT -
* Add -X pystats command line option.
¢ Add PYTHONSTATS environment variable.
¢ Define the Py_STATS macro.
¢ Add functions to the sys module:
— sys._stats_on (): Turns on statistics gathering.
— sys._stats_off (): Turns off statistics gathering.
— sys._stats_clear (): Clears the statistics.
— sys._stats_dump () : Dump statistics to file, and clears the statistics.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/ (Unix) or C: \temp\
py_stats\ (Windows). If that directory does not exist, results will be printed on stderr.

ffiff] Tools/scripts/summarize_stats.py ST EHE .
Statistics:
* Opcode:
— Specialization: success, failure, hit, deferred, miss, deopt, failures;
— Execution count;
— Pair count.

e Call:

Inlined Python calls;

PyEval calls;

Frames pushed;

Frame object created;

Eval calls: vector, generator, legacy, function VECTORCALL, build class, slot, function “ex”, API,
method.

¢ Object:
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— incref and decref;

— interpreter incref and decref;

— allocations: all, 512 bytes, 4 kiB, big;
— free;

— to/from free lists;

— dictionary materialized/dematerialized;
— type cache;

— optimization attempts;

— optimization traces created/executed;

uops executed.
» Garbage collector:
— Garbage collections;
— Objects visited;
— Objects collected.
Added in version 3.11.
——disable-gil
Enables experimental support for running Python without the global interpreter lock (GIL): free threading build.
Defines the Py_GIL_DISABLED macro and adds "t " to sys.abiflags.
See free-threaded-cpython for more detail.
Added in version 3.13.

PKG_CONFIG
Path to pkg—-config utility.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config options.

3.3.2 C compiler options

cc

C HiiFanda <o
CFLAGS

C i aetnit o
CPP

C preprocessor command.

CPPFLAGS
C preprocessor flags, e.g. —Iinclude_dir.
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3.3.3 HHEIRIEM

LDFLAGS
Linker flags, e.g. ~-L1ibrary_directory.

LIBS
Libraries to pass to the linker, e.g. ~11ibrary.

MACHDEP

Name for machine-dependent library files.

3.3.4 Options for third-party dependencies

Added in version 3.11.
BZIP2_CFLAGS
BZIP2_LIBS
C compiler and linker flags to link Python to 1ibbz2, used by bz 2 module, overriding pkg-config.
CURSES_CFLAGS

CURSES_LIBS

C compiler and linker flags for 1ibncurses or libncursesw, used by curses module, overriding
pkg-config.

GDBM_CFLAGS
GDBM_LIBS

C compiler and linker flags for gdbm.
LIBB2_CFLAGS
LIBB2_LIBS

C compiler and linker flags for 1ibb2 (BLAKE2), used by hash1ib module, overriding pkg-config.
LIBEDIT_CFLAGS
LIBEDIT_LIBS

C compiler and linker flags for 1ibedit, used by readline module, overriding pkg-config.
LIBFFI_CFLAGS
LIBFFI_LIBS

C compiler and linker flags for 1ibff1i, used by ctypes module, overriding pkg-config.
LIBMPDEC_CFLAGS

LIBMPDEC_LIBS
C compiler and linker flags for 1ibmpdec, used by decimal module, overriding pkg—config.

$41:: These environment variables have no effect unless ——with-system—11ibmpdec is specified.

LIBLZMA_ CFLAGS
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LIBLZMA_LIBS

C compiler and linker flags for 1ib1zma, used by 1zma module, overriding pkg—config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

C compiler and linker flags for 1ibreadline, used by readline module, overriding pkg-config.
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

C compiler and linker flags for 1ibsglite3, used by sglite3 module, overriding pkg-config.
LIBUUID_CFLAGS
LIBUUID_LIBS

C compiler and linker flags for 1 ibuuid, used by uuid module, overriding pkg—config.
PANEL_CFLAGS
PANEL_LIBS

C compiler and Linker flags for PANEL, overriding pkg-config.

C compiler and linker flags for 1ibpanel or libpanelw, used by curses.panel module, overriding
pkg-config.

TCLTK_CFLAGS
TCLTK_LIBS

C compiler and linker flags for TCLTK, overriding pkg-config.
ZLIB_CFLAGS

ZLIB_LIBS
C compiler and linker flags for 1ibz11ib, used by gzip module, overriding pkg—config.

3.3.5 WebAssembly 51 .

——with-emscripten-target=[browser|node]
N wasm32-emscripten $EE AN KK,
o browser (BHAME): Tl &/ stdlib, 2Rl MEMFS,
* node: NODERAWFS il pthread 37 #%.
Added in version 3.11.
——enable-wasm—dynamic—linking
N WASM JE I Bl A8 HEH S0 -
SAESHERE M dlopen, AIPAETSCPFA R /INRE i R A S8 AR 5 R AT BRIk P4 1 484
Added in version 3.11.

——-enable-wasm—-pthreads
> WASM J H pthreads 374,

Added in version 3.11.
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3.3.6 ZIRETHIEELH

—-prefix=PREFIX

& PREFIX HZ2 B FE R 9 3CPF. 7 Unix b, EERIAN /usr/local.

AT sys . prefix FRIL.
TERRBI, HPIATAME ] ——prefix="$HOME/.local/" fEH:5 H k4% Python.

——exec-prefix=EPREFIX

1 EPREFIX A2 M T I SO, BN ——prefix,
EAAEIZATI I sys . exec_prefix #REL

——disable-test-modules

NGRFFILRE test B, U test AU _testcapi ¥REH (BRIARGIFIF %)
Added in version 3.10.

——with-ensurepip=[upgrade|install|no]

e Python Z2EHE1TIY) ensurepip T4 .
e upgrade (®Ri\): iZfT python -m ensurepip --altinstall --upgrade %
e install : j84T python -m ensurepip --altinstall i,
* no : ANB4T ensurepip.

Added in version 3.6.

3.3.7 tEEEMEIR

PG A BEIE i ] ——enable-optimizations —-with-1to (PGO +LTO) #H & Python. L4
f) ——enable-bolt AR A HE HREE T RE .

——enable-optimizations

] PROFILE_TASK JRJHARCE S Sm4k (PGO) (BRAHEEA).

C %1%t Clang 72 F| 11vm-profdata F2/7 #£17 PGO. 7& macOS |, GCC MFHFEMFE: 1
macOS |- GCC H 2 Clang [ 34T .

WAL ——enable-shared il GCC , iBTTPAZEH] libpython Hi b i SUIE{HE - TES IF A SRR SRR

EHIA -fno-semantic-interposition .

P FERIEIE], VR RSB B G P R S SR SO B AR T . I SR T
PR A AE AR BORE B i s R — 3 AR & (. BE4E Clang |25 X s6484E: | W@ 7E CFLAGS H
IS —Wno-profile-instr—unprofiled ZFshHHIELT.

Added in version 3.6.
FE 3.10 fRA KA AR ¥E GCC _Ff#if] —fno-semantic—interposition ,

PROFILE_TASK

Makefile I 3| 34545 5 PGO JI %1 Python fy 4154k .
BAN:D -m test —--pgo —--timeout=$ (TESTTIMEOUT) ,
Added in version 3.8.

TE 3.13 A &k A= A5 B Task failure is no longer ignored silently.
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—-with-lto=[full|thin|no|yes]
PR R GBI IO AL (LTO) (BRIA KIS ) -

LTO i} C %ii¥4% Clang F5 % /T #| 11vm-ar 4L (Y€ macOS M2 ar) , DA SZHF LTO HIHERE o4

(1d.gold 8 11d),
Added in version 3.6.
Added in version 3.11: ZEffi i} ThinLTO $5f4:, #&7F Clang F{#i[f] -—with-1to=thin.

e 3.12 JUA S A A H: AR Gk s SCRRRF T ThinLTO JiARAE R Clang _ERGERIAML AL M

——enable-bolt
FUIFE M BOLT 4442 J ik dil sy CRIAHEEAD .

BOLT & LLVM il H ) — i 0 (H A S AR bl 2> A . AR 25K 11vm-bolt Al

merge—-fdata A] [,

BOLT {7348 J&—ANHH 2458 0 1 H PR 1t Rz b b 24 gl 2 il ey o PR e T2 A P
JIr ASCSCH RO T A4 A5 + HARM AL B S 4 + CPU ZUMI AL, I HIF AR #2550
.41 LLVM 16 Z {i[ 1) BOLT AER LI 5T 2 (45 BOLT AL fiist. SRAVEBUE A LLVM 16 8(#

HrRA AT BOLT fiLfb.

BOLT_INSTRUMENT_FLAGS fl BOLT_APPLY_FLAGS configure AR A ¢ ¥ ¥ N7 1lvm-bolt

HERIN S A R 7 BIFE 75 AR BOLT %58 iy H T — il ALk v o
Added in version 3.12.

BOLT_APPLY_FLAGS
Arguments to 11vm—bolt when creating a BOLT optimized binary.

Added in version 3.12.

BOLT_INSTRUMENT_FLAGS
Arguments to 1 1vm-bolt when instrumenting binaries.

Added in version 3.12.

——with—-computed—-gotos

TESRAEFA AT goto T (FESC R gaiFas ERAE ) -
—--without-mimalloc

Disable the fast mimalloc allocator mimalloc (enabled by default).

Z NIRIE A & PYTHONMALLOC

——without-pymalloc
S5 HFEE R Python PNAE4 LS pymalloc (BRI RS )
Z W HIEAS B PYTHONMALLOC ,

——without—-doc-strings

SEIES SO P ATH A A T (BRIAJE ) o Python U SR SCRS AT ER AN 32 521

ANEX PY_COERCE_C_LOCALE %%,
Z: 7% PyDoc_STRVAR () .

——-enable-profiling
M gprof A CEFHANIITM (BOANEN).

——with-strict-overflow

¥ —-fstrict-overflow PINE| C HiFts ity EEGATE L F AT —fno-strict-overflow

HAE) -
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3.3.8 Python AiXEmiF

WHAMUA Python ZH48H7 A ——with-pydebug SEMIHIFE.
TR RAS B RHOR -
o BOARRIrA %Y 78 warnings fd, BRINVE S IEENI R 2.
* f£ sys.abiflags FIA d Fric.
e I sys.gettotalrefcount () PR,
o MITBEIMA -X showrefcount ,
* NI -d Ay QAT A PYTHONDEBUG FR457% 1 1T Il A 2% «
o WX __11ltrace_ AFERSCRE: WRE TR BN AR RS SRIETE R T R ARZZGE B
o QA NI TR 7, DAGEAS I GZ o DX o AN A N A4 3R

» ‘¥ X% Py_DEBUG fll Py_REF_DEBUG ,

o MANBEITHIAS R 41X}y #ifdef Py_DEBUG Al #endif FrAlZEMICIS. B assert (...) M
_PyObject_ASSERT (...) Wig: ANi&H NDEBUG % (HIEZ[H-—-with-assertions BLEIEI) .
FEE TR A

— I T X RSO S R A
— A% Unicode I int XG0}, WAEHRERMEHT T35, TR EEH TRYIGMATER.
— BERA BRI IR SR A 2 H S 1 bR B T AN 25 R e
— KA N AR HER PR AR A5 AN U8 24 i S
- BRI EESS (gco.collect () pRER) RIXFGRM—EMEM TSR AR A .
- MEBTER BB AS LA, Py _SAFE_DOWNCAST () Rk B4 H il i o -
Z: I, Python JF KA AL ESE - with-trace-refs .

TE 3.8 A & A5 T Release builds and debug builds are now ABI compatible: defining the Py_DEBUG macro no
longer implies the Py_ TRACE_REF S macro (see the ——with-trace—refs option).

3.3.9 A kTN

—--with-pydebug
FEIRRAE T 4hiF Python: 5 X% Py_DEBUG (BRIANEE).
——with-trace-refs
R TR S R R (BRIAREEH ) .
RWORINE -
e ¥ Py_TRACE_REFS %%,
* IA sys.getobjects () EREL.
o AR BN PYTHONDUMPREF'S

The PYTHONDUMPREF S environment variable can be used to dump objects and reference counts still alive at
Python exit.

Statically allocated objects are not traced.

Added in version 3.8.
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TE 3.13 A & A 78 ¥ This build is now ABI compatible with release build and debug build.

——with—-assertions
HPERTS C W= : assert (...); fl _PyObject_ASSERT(...); (ERAREA).

WERBCE I SEL, WIHE OPT i fi A A 3L NDEBUG %
S -—with-pydebug ¥I (IHiX%iF4HX), BHATUSHKE.
Added in version 3.6.
—-with-valgrind
JE i Valgrind  (BRIAZERT) .
——with-dtrace
J&JH DTrace (BRIAZEH ).
2[5 Jf] DTrace Fil SystemTap {il] iz, CPython,
Added in version 3.6.
—--with-address—-sanitizer
J5 ] AddressSanitizer R4S RGN asan, (BERAHZE).
Added in version 3.6.
——with-memory—-sanitizer
J& ] MemorySanitizer NEEEIRFG msan, (BRIAHEEH) .
Added in version 3.6.
—-with-undefined-behavior-sanitizer
J&4 /H undefinedBehaviorSanitizer K & X AT A6 ubsan, (ERINHEEM ).
Added in version 3.6.

——with-thread-sanitizer
Enable ThreadSanitizer data race detector, t san (default is no).

Added in version 3.13.

3.3.10 ffEgSiEIm

——enable-shared
JEHI 3 =2 Python i 1ibpython Mg (BRIANEE).
——without-static-libpython
R 1ibpythonMAJOR . MINOR. a, tUARZ%E python. o CRINSHIFIFLLE).
Added in version 3.10.
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3.3.11 %I

—--with-libs='1libl ...’

HERMIE (BOARZ).
——with-system—-expat

HE LR expat FEGiE pyexpat Bl (BRIANT).
—--with-system—-libmpdec

Build the _decimal extension module using an installed mpdecimal library, see the decimal module (default
is yes).

Added in version 3.3.
1E 3.13 JjiAs & 448 T Default to using the installed mpdecimal library.

M 313 FGEANEBASE R, KAE 3.15 U F4FE: A copy of the mpdecimal library sources will no longer be
distributed with Python 3.15.

S U
LIBMPDEC CFLAGS and LIBMPDEC LIBS.

——with-readline=readline|editline

Designate a backend library for the readl ine module.
* readline: Use readline as the backend.
e editline: Use editline as the backend.
Added in version 3.10.
—--without-readline
A% readline fibk (BHAL).
A% X HAVE_LIBREADLINE %%,
Added in version 3.10.
——with-1ibm=STRING
K Libm £op PR 00 STRING GERIATE AL RSN E) -
——with-1ibc=STRING
Hf Libe C AN STRING (BOATE IR SEIN &) -
——with-openssl=DIR
OpenSSL ¥R H 5% .
Added in version 3.7.
—--with-openssl-rpath=[no|auto|DIR]
¥ #: OpenSSL JEMIZATHIPEH % (rpath).
* no (BRiN): AKX E rpath,
e auto: WF--with-openssl fl pkg-config H 3Nl rpath.
* DIR : HE1%H rpath,
Added in version 3.10.
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3.3.12 L& MEIn

——with-hash-algorithm=[fnv|siphashl3|siphash24]
% Python/pyhash.c R AA L.
* siphash13 (BRIA{ED;
* siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: 341 T siphash13 H H & BIA(E.
——with-builtin-hashlib-hashes=md5, shal, sha256, shab12,sha3,blake?2
P EL I A AR -
e mdb,
¢ shal,
* sha256,
e sha512,
» sha3 (A shake),
* blakeZ2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BRIARY B RSB T4 5
* python (BRIAMH): R Python HEFFEEE
* openssl: {38 OpenSSL BRiAEAZ .
* STRING : R A= L5475
Z L ss1 Bk,
Added in version 3.7.
A 3.10 A K AAE T %8 python fil STRING .24 TLS 1.2 BEAHARBAAIHML .

3.3.13 macOS #&In

See Mac/README.rst.

——enable-universalsdk

——enable—universalsdk=SDKDIR
Bl ) —EHI A . SDKDIR $5 5% MR ) macOS SDK (BRAHTS ) .

——enable-framework

——enable—-framework=INSTALLDIR

& Python.framework , T AZEGEH) Unix 24, WS4 INSTALLDIR $55E T 48542 (GBRIAN

7)o
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——with-universal-archs=ARCH
F8 B A AR A ] R SO, iZR 4R B T ——enable—universalsdk WA B R
CIpr#E

e universal?2,
e 32-bit,

* 64-bit,

e 3-way,

e intel,

e intel-32,

e intel-64,

e all,

——with-framework—name=FRAMEWORK
A macOS H1[¥) python HEZEAEE L FR, (N2M4IKE T ——enable—framework WAL (BRIN: Python),

3.3.14 iOS Options

See iI0S/README .rst.

——enable-framework=INSTALLDIR
Create a Python.framework. Unlike macOS, the INSTALLDIR argument specifying the installation path is manda-
tory.

—-with-framework—-name=FRAMEWORK
Specify the name for the framework (default: Python).

3.3.15 TR
G, BRI, AT AR CPU SR B F4 7 Python. A2 S 4 1 5 B — A Bk -
£ 1) Python fifREds . H4ZY Python MRASAAZI 5 A2 Ui 341 Python i A A PLAE .«
—-build=BUILD

M THE BUILD EHATHEWACE, @% H config. guess il HEMIFH3] .
—-host=HOST

X G VA EAE HOST (HAR1-5) Lzt
—-with-build-python=path/to/python

BEXHRE X iFA E python —gEHI ORI KR

Added in version 3.11.
CONFIG_SITE=file

Fi8 1) — A TG B E A Y SO PR AR

P config.site U4

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes
ac_cv_file_ _dev_ptc=no
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HOSTRUNNER

Program to run CPython for the host platform for cross-compilation.
Added in version 3.11.
L& 1= NCE

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

3.4 Python ¥ %4

3.41 YR RGZHEENH

e configure.ac=>configure;

e Makefile.pre.in=>Makefile (H§ configure fl]#);

» pyconfig.h (f] configure f]7#);

» Modules/Setup: B Makefile {fi [} Module/makesetup shell A EH) C P JE;

34.2 FEMEDR

C3eff (.c) RIERMMEIHE (Lo) M.

* —IESEE libpython (.a) 22HXRCIFRIEERY.

* python.o fIF#SE Libpython #ifEE R &4 FE)T python Hi,
C ¥ B2 Makefile #5711 (31, Modules/Setup),

3.4.3 =% Makefile B#r
make

For the most part, when rebuilding after editing some code or refreshing your checkout from upstream, all you need to do
is execute make, which (per Make’s semantics) builds the default target, the first one defined in the Makefile. By tradition
(including in the CPython project) this is usually the all target. The configure script expands an autoconf
variable, @DEF_MAKE_ALL_RULEQ to describe precisely which targets make all will build. The three choices are:

e profile-opt (configured with ——enable-optimizations)
* build_wasm (configured with -——with-emscripten-target)
e build_all (configured without explicitly using either of the others)

Depending on the most recent source file changes, Make will rebuild any targets (object files and executables) deemed
out-of-date, including running configure again if necessary. Source/target dependencies are many and maintained
manually however, so Make sometimes doesn’t have all the information necessary to correctly detect all targets which need
to be rebuilt. Depending on which targets aren’t rebuilt, you might experience a number of problems. If you have build
or test problems which you can’t otherwise explain, make clean && make should work around most dependency
problems, at the expense of longer build times.
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make platform
Build the python program, but don’t build the standard library extension modules. This generates a file named

platform which contains a single line describing the details of the build platform, e.g., macosx—-14.3-arm64-3.
12o0r linux—-x86_64-3.13.

make profile-opt

Build Python using profile-guided optimization (PGO). You can use the configure —~—enable-optimizations op-
tion to make this the default target of the make command (make all or just make).

make clean

Remove built files.

make distclean

In addition to the the work done by make clean, remove files created by the configure script. configure will have
to be run before building again.'

make install

Build the all target and install Python.

make test

Build the a1l target and run the Python test suite with the ——fast—ci option. Variables:
e TESTOPTS: additional regrtest command-line options.
¢ TESTPYTHONOPTS: additional Python command-line options.

e TESTTIMEOUT: timeout in seconds (default: 10 minutes).

make buildbottest

This is similar to make test, but uses the ——slow—ci option and default timeout of 20 minutes, instead of
-—fast-ci option.

I git clean -fdx isan even more extreme way to “clean” your checkout. It removes all files not known to Git. When bug hunting using git
bisect, this is recommended between probes to guarantee a completely clean build. Use with care, as it will delete all files not checked into Git,
including your new, uncommitted work.
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make regen-all

Regenerate (almost) all generated files. These include (but are not limited to) bytecode cases, and parser generator file.
make regen-stdlib-module-names and autoconf must be run separately for the remaining generated files.

344 CYH R

U C YRR N B ), FLll sys B, BAT#EE LT Py_BUILD_CORE_BUILTIN ZZ/JF L
A, NERPEE _ file  JEE:

>>> import sys

>>> sys
<module 'sys' (built-in)>
>>> sys._ file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '__ _file_ '

Hofth C 4 e R AR N EhAS ER A, Hell _asyncio B, BA1{EE X T Py_BUILD_CORE_MODULE %
THUL A . £ Linux x86-64 LT

>>> import _asyncio

>>> _asyncio

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

>>> _asyncio._ file
'/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-1inux—-gnu.so'

Modules/sSetup ] T/E i Makefile H45, AR C 4 €. TESCIFIIITL, C BB N N BRI, FEFRC
*shared* Z JmiE YRR N SIS

% PyAPI_FUNC (), PyAPI_DATA () fl PyMODINIT_FUNC #f Include/exports.h H{E L H 25 E
X7 Py_BUILD_CORE_MODULE 2T AN

o 1% Py_BUILD_CORE_MODULE SE X 7T, fiiff] Py_EXPORTED_SYMBOL ,
o N{# ] Py_IMPORTED_SYMBOL ,

W% Py_BUILD_CORE_BUILTIN #{4fiRMAZEAE N ZEM AN C YR L, B PyInit_xxx () KK
WA S, FESARHI InportError

3.5 miFRFBEEBRNRE

JiIAS . /configure FIFRHEAR S BB IR, 4 Makefile (/.

3.5. iFRFFEERBIRE 39




Python Setup and Usage, A {Thi4 3.14.0a0

3.5.1 TAbEEHRE

CONFIGURE_CPPFLAGS
AR CPPFLAGS WIEB &% . /configure 7R,
Added in version 3.6.

CPPFLAGS
(Objective) C/C++ FiiAb B & b &, BN, 4028 Sk SCPFAL T AR bR #E#Y H R include_dir W, 5 1]

—-TIinclude_dir .

CPPFLAGS fll LDFLAGS ¥l B4 F shell [ELDATE REMS T FH ISR AR 2 38 8 1 H SR T sl
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
A RS AT S SN T A AL PR ARG o

L5 ik 5 $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

Added in version 3.2.

3.5.2 miFFFEE

CcC

C i 2o

Bin: gcc —pthread.,
CXX

Cot BT S

Flfn: g++ -pthread.
CFLAGS

C HiiFatras.
CFLAGS_NODIST

CFLAGS_NODIST T fRRELR AN stdlib C § )@, — H 24T Python N 24 Ho/N ek g8 AR R & A
CFLAGS [—#4r PRERT B (gh-65320),

Felih, CFLAGS AR Y4405

o GRS - T O T NS SRR R KD . -1 BRI AR AR, H H crracs
AT REARERRF UL SET user- A1 package- JRFUIHRILI — T HHEAR.

o INE BRI -werror I ar KM TCIAFE W i H) P22 i AL @ AT Ak FER s A
Added in version 3.5.
COMPILEALL_OPTS
YHAF make install Y PYC CFRHES compileall Ay 4THYEIN . BRIA(E: -50.
Added in version 3.12.

EXTRA_CFLAGS
MM C JiFdnda 2 -
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CONFIGURE_CFLAGS
AR CFLAGS W{EAL 8%, . /configure A,
Added in version 3.2.

CONFIGURE_CFLAGS_NODIST
ASt CFLAGS_NODIST WEAZIRYS . /configure 7S,
Added in version 3.5.
BASECFLAGS
Bl g i hr s .
OPT
ARG
CFLAGS_ALIASING
FEAR B AR )2 ARG, T4 Python/dtoa.c |
Added in version 3.7.
CCSHARED
T A S R i b s
B, -fPIC 7E Linux #1 BSD i,
CFLAGSFORSHARED
AL FRARRER AT SR T &AM C ARaG
, BNk $(CCSHARED) , ¥{—-enable-shared giffi I}, WIS FRFR
PY_CFLAGS
BRiAK: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

4 4: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS (srcdir)/Include/
internal .

Added in version 3.5.
PY_STDMODULE_CFLAGS
T RS X B SC Y C A
%ﬁk%ﬁ S (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $ (CFLAGSFORSHARED),
Added in version 3.7.

PY_CORE_CFLAGS
¥RiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

PY BUILTIN_MODULE_CFLAGS
GIERARTE , FFARE R TSI g N ELRCHOR A B, 1 posix bR
#RiAK: S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN
Added in version 3.8.

PURIFY
Purify 14>, Purify & NIFJHER .
BINHy: ZSFRFE ORI ).
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3.5.3 SRR EN

LINKCC
FF#7 python Ml _testembed R FRUERE R M2,
ERIME: $ (PURIFY) $(CC),

CONFIGURE_LDFLAGS
A& LDFLAGS RI{EM %25 . /configure A,

WEFEE CFLAGS , LDFLAGS %, IXFEM Pl n] AFE G AT L A B 1R IB X L, TS i fflf 29
TR AIME -

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST Wil RS CFLAGS NODIST #H[R]. — H:B14T Python NI X4 BB B8 THAT R 5
K LDFLAGS [)—R5r IR P & (2gh-65320).,

FEpHL, LDFLAGS AN 445

o JMIFARIENR L JH T N PEREERIERD) . L EARRHEAZEE A B P4, I H LDFLAGS Hf)
FEATEARESAF L SE T user- Fl package iy —L AR

CONFIGURE_LDFLAGS_NODIST
AF B LDFLAGS_NODIST WEEZIRY . /configure 7R,

Added in version 3.8.

LDFLAGS
RS AR, I, ARG T AR ER H 3% lib_dir P, R -L1ib_dir
CPPFLAGS Fll LDFLAGS #F5EAL % shell R{E LATERENS B I PR AL B P 18 E 1Y H SRAG Y R .

LIBS
FEREANRAG , TEREH: Python W AT SCPRRTIF R AL 15 45 BEHER o
Tﬂt{[] o -1rt .

LDSHARED

WEE— IR L

¥RIAH: QLDSHAREDG@ $ (PY_LDFLAGS) .
BLDSHARED

L EE 1ibpython BYfiT 4.

¥RIAA: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
BRiAA: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY_LDFLAGS_NODIST
BRAK: S (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_ CORE_LDFLAGS
T AR R G U A R A
Added in version 3.8.
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cHAPTER 4

7 Windows _E{& F Python

AR CRY B AEARIALE Microsoft Windows _F{#i Jf] Python i Y. T f# {45 2 T Windows #4724 .

AT RZHL Unix RGERMRTS . Windows RALFEFALAT52 R S8 HF1 Python Fii 2 it 71k Python W i, £
4F-PASR CPython [AIBAAEEAS JeA1ifill 4i% T Windows ZERRFF o X L 2Ry 32 B A 222 ] 74 Python
TN, AL R B R DR AR R R o AR P ARG S R S LR BRI T b T 2e%e b g
BT BN Y AR e AR 73 BB A ZIP 3o

4 PEP 11 iri, Python % 1 B0 A~ Windows -5 1 3 3¢ A B T4 Microsoft 4 4 4 - FE < 45 & 3 P A Al
A, IXFEWRE Python 3.14 37 RF Windows 8.1 K HFHIMAS . USRS % Windows 7 324§, 43¢ Python 3.8,

Windows $24it TR 2R FLREART, A LRRTEA — & LS RIS
SR AR T N TR AR, ST Python AR 2RI H (T 2 N Al S, "B 2 ifdiksF.

Microsoft Store €, J&— A1l FafTIAFI 4, 44 IDLE s HAhFF & FREEAE &) Python L3, B 7F%H
Windows 10 3 AU RSG5, (H 0] PAZE 2228 M A S iR AR e . B4Rt TiF 2 Mmook B3
Python S H T H..

nuget.org %% @, R M TRERINA RN R R LR . BT Python sz fTiIA, (HA R HHT Hik
AP ST,

Tk 89 @ J2 Python W/ INEERAD, TE G A SRR AR

4.1 EBREERF

411 ZREERE

VU4~ Python 3.14 24 AR 7 vl fi N4 - 32 (N 64 MIHRAII A WA web installer (W25 2454) 22— /MK
BRI TR, el i, WIERE A NIRRT, ofline installer (BLKZHEA) PIEERING
SERERAALE, AT BE TS Internet 3 R 8L, WS 2 F H e DA T RAE 2R AR i o R 2
b

AN LA, AT AR DA R A —:
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
ChUsers\ 4l AppDatatLocal\Programs' Python'\ Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZHIZ2%)7:

. & I%?ﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

* Python $§ 2245 B 5 H - H s

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o RREBhRERE, MEME, JH3h#e pip

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

efE “HE UL RV SR INRE . TR A s 2 R . AR
PP B BRSO, S5 B et

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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4.1.2 B MAX_PATH PRl

Ji s | Windows %A K BRI R 260 4T XM KT I AR T R o o B0 5

TEFCHTUAS ) Windows 1, JHFR H W4 e 21K 24 32,000 745 . (AR ZE R O 8 H Win32 K pgfe”
ARG, B EYE 54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H LongPathsEnabled i 1,

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
T 3.6 A A A8 B Python S T 1 XH BEARIN SEHE -

4.1.3 Ft Ul 23

SPEARPF UL AT B 0] DA ST, VPN S PRV A8 LS 2, e s
T AT DMERSEF UL AL N BRI, DA SBRIAfE

AT GE T /2 AT RER ) AT R A

B ik

/passive SR HEEETJCRE H P ACH.
/quiet GRS AN S s AR AA] UT
/simple B 1k P il

/uninstall F& % Python (JLFEHAIA)

Nlayout [directory] i | #k fira 244
/log [filename] 88 H B0 SO

Jir A HAb e AR A% 80 name=value , HHEEHZ 0 REAILAEE, 1 RBMEAFFESRAE. AT
e 1 5 B AN T R
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B g EINME
InstallAl- K firAg F P adt 0
1Users
TargetDir 273 H % HF InstallAllUsers 64
Default- HETE P BN $ProgramFiles$\Python X.Y 7
AllUser- LRI $ProgramFiles (x86)%\Python X.Y
sTarget-
Dir
De- IR 2400 P 3E BBk $LocalAppData$\Programs\Python\PythonXy By,
faultJust- A LA ERAT %$LocalAppData%\Programs\Python\PythonXY-32 57
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul HERMBIAAE XL (%)
Custom- A= e
TargetDir
Associ- WERIRLHE T EHshds, W 1
ateFiles A SO Bk
Com- A oy CHFHmEFEN O
pileAll .pycC o
Prepend- KPP AH ZiFmm 0
Path 2| PATH 5 .PY FRANF|
PATHEXT
Append- KRR FPAH ZIF M 0
Path 2| PATH H5 . PY U hn
PATHEXT
Shortcuts  HIR L4, NEREAR, 1
SCRYFN IDLE 61 ety
Y
In- 4735 Python Jjff 1
clude_doc
In- AR S 0
clude_debuy
In- DT RF A 1
clude_dev 4. HWEX A RETEL
LR
In- M python.exe A K 1
clude_exe  AHIKICHF. ZMg LI AT E
BT
In- ZEHiE B T Windows 84 1
clude_launc Python & 7 25 .
Install- N H P % 1
Launcher- & 3 #3. © F &
AllUsers Include_launcher #f
WEN 1
In- GRARMERER Y B, 1
clude_lib 4 B&X— 7] B B2
A H .
In- LREANSE R pip Al setup- 1
clude_pip  tools
In- LR ZHE (*.pdo) 0
clude_symb
In- 285 Tcl/Tk 7 IDLE 1
clude_tcltk
In- AARE R A B 1
ude_test .
4 N S R A 1 Chapter 4. #£ Windows _E{#f Python
clude_tools
LauncherOr {44 JH8hd%. XKHE#H 0

= L2 K B AT
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

[pythonf3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 J

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<Options>

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

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

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

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

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

414 BTFREE

I N ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

MR FFAAT LA T iy & AT BT AT REM AL 75 3C1 . I 20 python=-3.9.0. exe B R ALY
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

{python—3.9.0.exe /layout [optional target directory] ]

AW PAFEE / quiet BRIR BB R o

415 ferR%
%2 Python Ji7, 40T A3 Windows thg “EEFFHITIAE" T RS IR EE. #eff Python /& HIF st M)
B DAEAE I AT IR T -

B RVFRSE IS SO AR IS I S BRI RE - RS A S EHERE A 2 2R UM R AR TN A . AR
NIRRT, PIANZA H o BB EOX L, TR SE MRS ER 2% Python.

ALY R 2 BRI IR R R BT SO, R N R B A B Ay S
“HIZK” F5oe MR Python, {HiE A T Windows &9 Python & #) 3 BR4b, EAE “RIFAIZIAE” A HOHIAH
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4.1.6 Installing Free-threaded Binaries

Added in version 3.13: (Experimental)

£ 1k: Everything described in this section is considered experimental, and should be expected to change in future
releases.

To install pre-built binaries with free-threading enabled (see PEP 703), you should select ”Customize installation”. The
second page of options includes the "Download free-threaded binaries” checkbox.

Mo Python 3.13.0 (64-bit) Setup

Advanced Options

(J Install Python 3.13 for all users

B8 Associate files with Python (requires the ‘py’ launcher)
B Create shortcuts for installed applications

() Add Python to environment variables

(") Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

Customize TNstd ;
C:\UsersSll AppData\Local\Programs\Python\Python: Browse
pgth()ﬂ You will require write permissions for the selected location.

f. W

windows

Back Install Cancel

Selecting this option will download and install additional binaries to the same location as the main Python install. The
main executable is called python3.13t . exe, and other binaries either receive a t suffix or a full ABI suffix. Python
source files and bundled third-party dependencies are shared with the main install.

The free-threaded version is registered as a regular Python install with the tag 3. 13t (with a =32 or —arm64 suffix
as normal for those platforms). This allows tools to discover it, and for the i& il T Windows 449 Python & %) %5 to
support py .exe —3.13t. Note that the launcher will interpret py .exe -3 (or a python3 shebang) as "the latest
3.x install”, which will prefer the free-threaded binaries over the regular ones, while py .exe -3.13 will not. If you
use the short style of option, you may prefer to not install the free-threaded binaries at this time.

To specify the install option at the command line, use Include_freethreaded=1. See %, F 3% % % for instructions
on pre-emptively downloading the additional binaries for offline install. The options to include debug symbols and binaries
also apply to the free-threaded builds.

Free-threaded binaries are also available on nuget.org.

50 Chapter 4. 7 Windows _t{#f Python


https://peps.python.org/pep-0703/

Python Setup and Usage, A {Thi4 3.14.0a0

4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store £ /& —~5) T34 1) Python i Réss, FEEXIAEAR HEA T, HlanH T8,

FREAE WA AL, SRR I BB Windows 10 B3, F4E Microsoft Store i [ 27 41482 "Python 3.14”
o AR AR . R i Python Software Foundation % ffi 4235

H % Python KFURZAE Microsoft Store E 5 e fit. AIRTORGEAIF, MFIREBA RS IEFHIE.

TS G, T DAETFHG 32 B P 3R 52 ok 213 Python, 1§ % W] DAYE 6y A B 5 45 5k PowerShell 23 H i A
python BE3l. WANTPAMIA pip 8 idle SRAFH pip 1 IDLE. IDLE tEFF4f3EH .

FAE X =AW T A A5 528, B4, python3.exe fil python3.x.exe PAJ python.exe (H
3L x BEEENEERA, Bl 314 ). FERE-—> EFR-—> MAMIETE T, Sk EE Tk
e, SR arL KRR python fliAs . AR pip il idle 5iEHFM python lA—FL.

ATPAEH python —m venv G BB I BOE H IEFE A .

WRARC A LR T 73— N Python F-RE U ME/RI) PATH A2 &, IFAERHERN python. exe A
f& 3k H Microsoft Store FARA™ . i) 4%E , i python3.exe B python3.x.exe .

py - exe JHBIARRFRIIN L Python 224 i, (HL U Se Ml HI oK AL G0 e AR 2B i

ZMER Python, Gi§TIT “BLE” HEM W MARRFRIPIRE”, BCETE “TTER” P kE] Python, SRS 4rHE H DA
Pk CHIET. HECRHHERIZE 2% Python R fr P FTA M, (A S ERATAT RE U PR

4.2.1 EX08915)3
FiE . ERRAAIEH B RN EER

H1T* Microsoft Store )i A2 I PR, Python AR BB TG S S2 A1 E AN TEMP FIVENFRIEAT5E 45 A Vi o
FRA], ERE AR — NG RIAS . WERIRA AR L 0, MR e B e ke dn

TE 15 4TI, Python K {f F 411 44 Windows SC {4 J& F1 ¥ M 2 1 i) — AN FA A B A, 640, a0 SR PR 45 742 &
$APPDATAS% "N c:\Users\<user>\AppData\, M2 %5 A C:\Users\<user>\AppData\Local f}¥f
25 A\ 3| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.
3.8_gbz5n2kfra8p0\LocalCache\Local\,

MRS, Windows 3R [R5k 5 A SCUICR SO, SO AR SCHEARFEAE, AR [H] 5k 5 %145 Windows H
SFHICE . BIHIEEEL C: \Windows\System32 $fik 0] C: \Windows\System32 AN C: \Program
Files\WindowsApps\package_name\VFS\SystemX86 HN%

PRATPAfE ] os . path.realpath () FENEMTHA SO H LB A2:

>>> 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_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt'

5 A F] Windows YFEMHER, SHEAELA FATHR:
* M HKIM\\Software BEHUEH AV HHGR I SEU ) registry . dat XAFFIH.
o YRR B EAFTER 7] HKIM\\Software G A, RMEk BA SRR VR
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o YA PR B MR BN P BA IR T AR IS 1] BKIM\ \ Software HARPAHHY.
A K IR Y B OR SR PR A £ 40, 5 4 ) Microsoft 3T 9 58 4 T AE B B SCRY, 24 ET 2 T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes

4.3 nuget.org L&

Added in version 3.5.2.

nuget.org st — KR Python P85, I THERAT 42 )5 %% Python () REERIFFEL RN . H AR Nuget 2
“NET fA 5 Bas ", (HR2X T a o TR RN, W ARG T AR,

V7 nuget.org ZRIUA KA nuget IIEGFT(E . T IAAYIGZET Python T % A FUORULE L 2 T -

nuget .exe 4T LEBPAEHIEM https://aka.ms/nugetclidl &k, N, {# ] curl 5{ PowerShell,
i Fiz T 2245 64 {788, 32 (it#i U4 [1) Python:

nuget .exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 —-ExcludeVersion -OutputDirectory .

FREERE AR, W —Version 3.x.y . HHHEW AN .« HM, RS FHZP. BOAER
T, FHRENAHRSEMAFANE, WHREA -ExcludeVersion 5, WILAFRRLE E LR RRE
A, FHFEmEZ— ML E Python 22461 tools Hk:

# 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

W, nuget WA TI, WAZFAT L BOFRASI R Se BBk 5 . 23, PRt H SR IR
L AURAEMEZ MIANGRE SO, 2 CLARGER H ST I

4T tools H3R4M, B8F—/ build\native H3. BE5— MSBuild g/} python.props , HJ
PATE C++ T H A Fi % SOk 5 | Python 222 . A0 803 $63 205 1 Bl AR B0 8 Ak RS A .

The package information pages on nugetorg are www.nuget.org/packages/python for the 64-bit version,
www.nuget.org/packages/pythonx86 for the 32-bit version, and www.nuget.org/packages/pythonarm64 for the
ARMG64 version

4.3.1 Free-threaded packages

Added in version 3.13: (Experimental)

4 1¥: Everything described in this section is considered experimental, and should be expected to change in future
releases.

Packages containing free-threaded binaries are named python-freethreaded for the 64-bit version, pythonx86-freethreaded
for the 32-bit version, and pythonarm64-freethreaded for the ARM64 version. These packages contain both the
python3.13t.exe and python.exe entry points, both of which run free threaded.
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4.4 TEANE

Added in version 3.5.

IRA N EATHOZE — M 5 /) Python BREEHY ZIP S0P, B BAENE A — W HREFIY—2, iAE fifx
LM P EEDIM .

EMESG, ARG ULTF) SHPNRGEERE, BEFEEE. RETMERERN D %%
FIRR AL . AR EAE I T gm it RIOLAL I cpye U AFETE—A ZIP S0, FF$4ET python3.dll,
python37.d1ll, python.exe fll pythonw.exe, HAB NI, Tol/tk (3T REITC I, 1 1dle £5),
pip A1 Python 3CH%.

s A EATHONIFE Microsoft C Runtime , W FHFE 2235 R e A Te AL IL i g . izfTHI AT REE 41t
LAEAE P &5 Lol i Windows Update Hal%¢%%, I H ol DLl AE RS H X #2 5| ucrtbase.dll %
i

5 =07 AR A% R YRR SR A SR A TR 2% o IS BAT IO SCRFBHE L Python “Z2BAEE 1 pip
RAFBI R AR, A a] DA/ INVDHURE pip 085 ek IO EUEAT HZ R . Gl %, 58 =J7r WM E Y AR
PR —iar ( ATR” ) ARBE, PAETT AN BAAE ) P B BEORT 2 BT REAS A D5 B IUAS AR 2

A T AT P ERE

4.4.1 Python HIEERF

I Python % 5 (1 B AR P H- A — @ BRI P T X — 558 AERXAMEOL T, AT DAR A A XA T e 242
L f Python (URLA IRAS . RARENIZA ZEM (SCEMR, ENEAEERAZ L), AWML,

B L TR ATRA T SR Ry SR B R P il B — 282t , (HO0 PR O T i@ R R R . (AT WISl %
AR ILERFIFE R 1E Python FizfTiy: PSRRI LAER], 2 FMRAE BT ASRRE , SCPFRIER] PAIE R
BT AERZEHOLT, A& SURSIARF A% AT (N B i i ey 21T s RE A I Py_Main

R B 5 ¥ e 4 A Ak BRSO 2R R BRAE T K, B BT RS Y A AT S RCEL A A python. exe X
pythonw.exe . TERXFMEIL T, WHREFIF LR Python MAEHSL bR M AR, FHH AT RETCIARFIS
B IEFEIZATHY Python BEREESCIR RIRIX 0I5k o

X IE—F07k, WIVi%4S Python AIRATSCIE—EAEN H R 2e%E, ABRIRENT/ERAR Rl . B0 % 0 E
g, WATLAMETHANIE, FOVERSIN RT Z BrA L i R .

4.4.2 g )\ Python

P AR 24 55 1) B PR g ZE AR U I ASTE T, AKX Python ATHURT AT I H (Y. 8%, [V
HREFP IR HO R AHLACRD, FELEHR R ] python. exe SUEHEMI] python3.d1ll . JLi@WbF s
DU, R BAT IO T 46 5 W AR 7 22 01 H S Pt 2 AR SRl i 284 Python fFRREES -

SRR, S PATER BRI E, ROV R Z I A Pl e R AR . B, G
IRA TR AT RN 3 AL 2 8] B ARAR R
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https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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4.5 EHHESHE

B T FRiERY CPython RATHZ AL, A —LL LS I RERIE Lt . DA @A TIRAS B R REAY 51136 :

ActivePython
HAZFERAEMN LR, S0k, PyWin32
Anaconda

FATH BB (U0 numpy, scipy il pandas) l conda 45 HHds

Enthought 53855 %S
“T—H1Y Python M3 AL Bl

2 Wi Enthought $2{it 7" Canopy, {HELZ - 2016 4E45 ok A il .

WinPython
FiE T Windows B AATIR , A& 1 T AT ER AN TR,

TR, XL RS Fo AN Y Python BCHAE , FF HAN %0 Python FBAAE 8 SCHF -

4.6 & Python

B A S FE R A7 7 (B HIE 4T Python, f&R] DA% JEAE Windows HY B i(—SEERIAPREE AR & . B AR it
TONEELE PATH fil PATHEXT AF S A3E i, (HIX (GEH THRRA . R%s. NREEE R Z AR
Python, 2% [E{#i[{i& )8 T Windows % Python 2 #) %%

461 [fig: HBENRETE

Windows FLFFAE ) P4 BRI RACA K ARUESFEIE B, SUHE G & SR A LSR8 B
TG R EIFSE R, WHTTF A S BRI set frd

C:\>set PATH=C:\Program Files\Python 3.9; $PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

DXECRIAS RO THEZAE B & T PATIEM b A S, ., hzds il & RSN AT
AR BOX LB

FEH 75 P IS A KRB R, AT IR S AR I (E . @427 python. exe [ H
SKUSINENIF SR B 2 PATH ZH PRSI LR A Python ) I T3k

SO MBS BN AL &, W THR” R mIEEA R, SETITAGURIEN SR AR E, &
Ja iy PR R E L TEROOEIE D, BT AR IS SO PRI R G . R GVE R, AR
HLEAT FERR BV (EAE R AR ) o

51 Windows &3 ] PAE BHRIIE RS AR X 6, XA RESTEEEL PATH S8 AN R

PYTHONPATH 5 &4 Python A UG, FIbERAE B k12 AL 5 0 © 2081 Python FiiAs3f
ZEHIARHS , 75 AN L A

B YL

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H I8 AR FE A A
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https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
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https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1

T IRRHE SRR R set fird

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx

T IRAMB USRI setx s

4.6.2 &% Python T[#{T3 ¥

T 3.5 JAS KA A

B 761 B SR8 Python R T AT Z 5, SR BEIRAEAE Ay - $2 " AF 1 /H 3 Python, ZERESY
ARl DA B

TELERR P IO — T L, ATRARERRARIC “XF Python USHNEIPRITALEE" LI, DA LER AR 52058 i B
INE| PATE . WISINT scripts\ SUAFRIIAIE . X AAVFRH A python SRIZFT#RAR, I H pip M T
THERRSY . PIBE, BOLn] A iy AT IR ITAT I A, B 4T SO,

ARAEZERE I RS eI, AR AT AT FrisA T2y, 1 “iBek” JFRE. o3, AT AGE I
For RAIRILE S WIIATEEW PATH o LEFG2OKF Python 2% H SRS AN S PATH BREEASE Y, HNAS
HAtsc H A5 0. RBERA TR T IoR (BRI A~ H CEAFTE)

[C:\WINDOWS\systemBZ;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &=

Added in version 3.7.

Windows 475 85 ] 4% 8 4 i A X0 ZR 58 04 A i 5 X (ANST AURS 5). Python (3 i & 1y SCAR SO BRI B G
ig#5 = (Bl locale.getencoding () ).

ST A2 S, W BRI 25 Unix 5534 WSL (Windows Subsystem for Linux) J**iZ i fi] UTF-8,

YR AT LASE A Python UTF-8 #34 BRA ) SCAS 4% #% Xk g UTF-8. %24 i Python UTF-8 #22 DLl X
ut £8 MAMTIE, Bl PYTHONUTF8=1 M8/, 54 PYTHONUTFS T R4 fH UTE-8 Kisk, If-%
ZCESIES £ 2 g s ICICT e s &

24 Python UTF-8 L0 I, AR(7328 0] DAL mbes” i s Bl H R Ge 4 i A% (ANST AR 3T) .
WETERR AN PYTHONUTF 8=1 FIBRIAFREEAR BERF S U VR Y 3R 58 (9 BT A7 Python 3.7+ R ANSRARCA AT i
Python 3.7+ R AT AMOBI T 16 S0 R GE b s, MIHERE B BRI I BRI AL BT -X ut £8 Air 4TI

Foll: BPEAEA S UTE-8 #5iXif, Windows JiZf) Python th£37E DA N &L H R IA fd i} UTF-8:
* FEilil G VO t3EHRE VO (4 W, PEP 528).
o UM A s s X (B0 PEP 529 TR
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https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://peps.python.org/pep-0528/
https://peps.python.org/pep-0529/

Python Setup and Usage, A {Thi4 3.14.0a0

4.8 &FF Windows f4 Python 5zh3E

Added in version 3.3.

T Windows 1) Python 58l — S ARERF, I IIE SR AT A Y Python HiUA . EARVFHIA (sldy
247) FERFRE Python HUARKIHIEI, FH-Rf5E M- RATIZARAS o

5 PATH AFRAN[E, E Bl IR A e & iE i Python AR . B SE [) T45 ) 238 A2 R, IFHH%
R BASHEY A B o 2 A .

JEBhAR R 2AE PEP 397 Wi iE i) .

48.1 AI7
M&HLAT

1E 3.6 A A AL

4xJR)Ee%E Python 3.3 N s A FHE B Sl UEAVRR) PATH b B3I 5 U Y Python HUASZ
e T ST S v = i e el D O Y A AR N N o

& )

BN iz 2 BB 3 W BB AR Y Python B2 )53) - ERTPAIEF R, A48 AR HAbay 2T S 50H
% 1%3 Python,

UL 322%5 T ZAMAHY Python (B4, 3.7 1 3.14 ), £ 7E %] Python 3.14 izl - WIHLEERIE) Python 3.7,
ikl

[py -3.7 ]
AR 2 224 1Y Python 2 PEGHIUCA , 12bA T s

[py -2 J
WEREHE BN TR R, RIS 228 R 3 -

'py' is not recognized as an internal or external command,
operable program or batch file.

Tix fd:

[py --1list ]

R Y HTE %251 Python M4 .

-x.y ZHE -V:Company/Tag ZHMIfMAEIER, B AFEFE— 4 ER) Python 217, WIEW ek H T
python.org PAAN T HUIAS . ALATEEHG PEP 514 #4733 W02 4T AR B T R B . ——1ist d s
AR -v: #X0m Hiz it

M -V SHET, F52 Company RHEEEERR 62k B %8 Bz, TS E Tag K&k A irg
AT HBITH . HHEEA RS IE R Tag:

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

# Select any 'PythonCore' released runtime
C Ny
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https://peps.python.org/pep-0397/
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(# E30)
py -V:PythonCore/

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

SR RIRIE (-3) F5 AR B %0 Python EAMRAVIZATIN, MAERHAL Y K. (Hg, EREX
(=V: 3) WRRFEFR AR RAS iz A T

Company JZ27E5¢ 8 74753 _ELAK/NE A BURIR 7 A TICEE . Tag MR AESE 8 FATHR BRI 2R LA T It he, A
BT T — D PR SIS 2 ML R ARV -V 3. 1 UL 3. 1-32, fHARPERL 3. 10, Tag et EHuk
FIHER (310 He 3.1 38D, (R HSCARIEATHCRE (-V: 3. 01 FEARILRE 3. 1),

MEHIERE

Added in version 3.5.

A0 54 R P4 47 I A7 T 40 Python WUAS, IF LI BUSFBE ({08 1 47 1k 2 0 venw H ok 41 35
virtualenv TJ) AT IR shARAS, WSS 7 K032 17 e BLEFBER R 2811 2 &Ry BLE T4 3
AR, WA IERLREE, B A A ) Python HEAK.

MEIE
EFATEE— K Python A - A4 hello.py ML, HAESATAA

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

M hello.py FIAER H s, SATPAR fir e

[py hello.py

BEVAZIE R F Fof Y Python 2.x ZRE A S EATEN R . BIAE RS — AT O -

[#l python3

PAE T PTG R4 T BV EGHT Y Python 3.x {5 8. 0 BRI Ay AT Bl —4F, AR AT DASE I L 48 o I AS [
TEAF. BAREZHE T Python 3.7, G258 A7 #! python3. 7 HRAMRM 4B FFTEHIH T 3.7 (AR
AER.

HER, SREAMAARE, # “python” 5 AL 2234 AY Python 2.x MBHIRA . X 2N T 16 J5 A4 &
s Unix, Hrfir4 python %245 Python 2.

AT K EX

GALH NV %K E 84 5 Python U (Bl .py, .pyw, .pyc SCHF) FHEHE. XFEME LM Windows FF i
PSR T Her—ANSCPR, B RS AR, PR RT DA AR ] ) DB R AR TS G I 8 A R A

DR 2 A2, BN EBIAR Y I AT 3235 21> Python fitAs, ARG TS — 4TI N A

4.8. EHF Windows g Python [5z)2% 57
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4.8.2 Shebang Lines

R AS SO —ATPA #1 JF3k, WIFR A "shebang” 47 Linux FIHARE Unix BefFE R GHA NHX LA T AL
SCRE, ENTEFAEIZERGE EARA R Z A AT A XA 8hd L v Windows |5 Python 4%
AR TR, BRI R OEER T AR .

BT fuiF Python JI4< H1 ¥ shebang 477E Unix Fil Windows 2 [M]f44, %R shae 5% B G RIsE
T AR . R LA A

e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python

e python

B, AR MEAT IR — 1T

[#.’ /usr/bin/python

The default Python or an active virtual environment will be located and used. As many Python scripts written to work on
Unix will already have this line, you should find these scripts can be used by the launcher without modification. If you are
writing a new script on Windows which you hope will be useful on Unix, you should use one of the shebang lines starting
with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the major
and minor version). Furthermore the 32-bit version can be requested by adding ”-32” after the minor version. Le. /
usr/bin/python3.7-32 will request usage of the 32-bit Python 3.7. If a virtual environment is active, the version
will be ignored and the environment will be used.

Added in version 3.7: M\ python JEZFEIT 3.7 e, WDAETT “-64” S 64 fLUAS . BbA, WIDATEE A
WEL EZEMZER (B /usr/bin/python3-64 ),

TE 311 AR AR, “-647 JEHEHFH , MAESBIN AL E S 1386/32 2" . TR —
ANEFERIEREE, EBN -V : TAG B M e B HIbREE .

TE 3.13 A KA A8 H: Virtual commands referencing python now prefer an active virtual environment rather than
searching PATH. This handles cases where the shebang specifies /usr/bin/env python3 but python3.exe is
not present in the active environment.

HESMWSATH /usr/bin/env JEXHA —DNFIMUR B FEA 4R T L2510 Python fERELRIT, P
AORFAE AT A TR I3 H 5% PATH IR 51E A — S 80% AW 24 FRAHVCEL Y Python W HATHR T . X% [
T Unix #1 PATH PATH R env BIFWITH. WRITEREE env 42 G E — DS EHITHEC ) o]
PATRRIT, HixS 502 A python FF3kAY, B RFHER X HA B Sl dr S W Rl A R AL BE . W] DA B3R AR B
PYLAUNCHER_NO_SEARCH_PATH CHEE(H) ki Xt PATH B R,

TR PE R LR AT A — A S DU AT R SR B A7 1. INT ST (Y [commands] —37dk. X n i
RUAXHRIY RGO VA B T7 sV B 6y & o fir 4 I PR A2 — S B 24 (FEFH-S IS AT AT 3
ﬁ?’l‘%ﬁ?j%ﬂﬁ Zé;l‘%), TR A B 2 2% T AT R PP A SE B A (. INT A 2 1 Ao 2 e 1R S
ARG ) -

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

A A H BEAE.INT SO b i) i R 2 924 /E Windows ] AT T 7 1) 246 068 B3R X4 7 B A SR H SR
. XRXT Windows % & I BIASSK BRI (8, B0 h 2 de B AL A4S, RO 4795 Unix KUK Y shell
AT XLEFRAEAT AN ES 1S, HT NS ZANBH fEEZ5HF2 EAAR B AR DA RAT AT i 24
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4.8.3 shebang lines By&#

shebang lines A 1] PA$H & BeA% 15 45 Python fRRERR A HMR I, BI4n, WRARF —4> shebang lines :

[#.’ /usr/bin/python -v

X5 Python DA —v 1T 2l

48.4 BEY
#id I ST B

J& 2 8 R 18 R P Aini S LEi P Y R H R R py.ini (¥LOCALAPPDATAS Y
Senv:LocalAppData) DA M EBN# e H iy py . ini. [AIAER)nd SCHRE 2B H TR Sh#e 0y 45l
&7 AR (B py.exe) f1 CFF 7 AR (H pyw.exe).

“RRERE ST AR E R A R LSS T AT SO 1 ini SCPRI A E L, XS AR 55 Y. ini SO
ANEA G ;T FALRAY I AT AR %48 ey ini SCPER I i

B M ERiABY Python R

TEHLAED TR, AIATEM AL & AR AF, PASE & i 2R I B4 Python fiiAS . WUAR BREAF PA iR A =
T3k, AIPAGERRGHR C) FIRIRAULRAAT . A, AIPLESRINT-32" 5 “-647 SKf§E 21K 32 ik /2 64
s
B4, — shebang line [ # !python fTECAMAKRERF, 1M # ! python3 A —MRARER, EHRIFE—
A FHRRAR
RAE A A TR B A B E A, ] DA B FRESAr B PY_PYTHON DATS & BRURASFE B 45 SRR E
NIERIAR™3” . AR T AT PASE E Bl iy AT L3 R {E, Fean»3”, 73.77, 73.7-32” 5{"3.7-64", (IETER-647
JEIAE F T Python 3.7 8l 8 i AR AL &5 1) R Bl 2 )
WA R BREA R EAF, AT AR EFREAS & PY_PYTHON{major} (HH {major} & LH#fiEm
HT FERASRERT) PATE e A . WA R B FRAGIET, JEal e kB B %Ay Python A (i
R R BRARBN W ECHR BRA, REANBEGIIE, (HIZ AR ] BB 2 1% R 5 T o &2 IR A o
TELHE TAHIE (major.minor) Python U4 32 {1 64 (i) 64 {1 Windows I, 64 {VHRARHGZZH %, X
FIRahFEF I 32 (AT 64 (7 SL BUAR 2 WL - T R sh 2y 32 (A 64 SR 2 IERAIY - WA, 32 i/
BIAR R0 5] T SRAT 3R 2 AR 64 {37 Python Z2%% . X AR AT B #8047, HAIE PC L2235 T
BORRAS ) WA B AR AR (H), AHTE 32 (78] 64 (ARASH) Python FIAH N 1 5 shis & 75 4 5 Jo 46
). Wbk, ATPATERRAUEPAST DA T RER) <327 B “-647 JRZOREMAT R
aGE

o WSREABEEM KR, @4 python Ml python2 R4 ] 2224 ) £ #T Python 2.x [t 4, i34 python3

5 ] S50 2% 19 Python 3 .x.

* fird python3. 7 AR SEFEMBE, FAMAD EETEE.-
o N5 PY_PYTHON=3 , fi5% python Fl python3 &P F 5 42 311 Python 3 R4S,

o QI PY_PYTHON=3.7-32, fii%d python ¥ 3.7 4 32 (SEHL, T4 python3 Rl & %
%17 Python (PY_PYTHON RATEA WA NTE & T FHMA. )

e N PY_PYTHON=3 H PY_PYTHON3=3.7 , fizd python fll python3 ZEREH4FIEH 3.7
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ERIAFAS tAh, 3 T DATE S SR P O A INT SCPF e B A Rl i . INT SOPE R0 K R [defaults)
. HERFRIF S AT PY_ BT PREAS BAE] (R INT U P RS AR K R/ING ) o) FREASREIN
Ffe s IND SO R E N

i

o W PY_PYTHON=3.7 % [H T DA ZI INT 3¢
[defaults]
python=3.7

e X PY_PYTHON=3 fl1 PY_PYTHON3=3.7 f4 TR AN NAR INT 3L

[defaults]
python=3
python3=3.7

4.8.5 SHf

WIRMIEAS F PYLAUNCHER_DEBUG B E CHE({E), HohesiF iz Wis ST 83 stderr (HIFEHIE ). B
RS REME R R, BN M4 AR E R CCE (L) Python HIMRAS , 45 & MUAS Ry A 9l e 43 DA B2 0k
T34 T H A5 Python LB 4T, B8 HbR2 H T FH R .

4.8.6 HXiz1T

HISRFFEYE Bk PYLAUNCHER_DRYRON EUSCEE CHIERHE) , HaiBb el A Bt i, IR £
2 Python. S T4 (8 30 AT 46 W28 5 12001 ) Python 9 T SORBLAUA HIAL. TVERES A BIb
MEAEH 9 i S8 ) UTF-8 AR, T2 0 o P TG0 EE T

48.7 RRH

W IRESAS B PYLAUNCHER_ALLOW_INSTALL EL4KE (CHALMIME), 1 iR K Python MiAR A 220
] PALE Microsoft Store 3615, JEahesfia2il e e . XAJREFFE M Pt rsc Bk 5e i, R AT RE TR S - UB AT
s

HSMY PYLAUNCHER _ALWAYS_INSTALL A% & ¥ T BUH g S 2 251 % %€ Python, RIS & 2wkl 3]
XFEEB T E R (FHW 245 PYLAUNCHER_DRYRUN —#2{#i ] )

4.8.8 R[EH
Python /55l &% W] EIR [B] A AR IS . ASERYIE, BOAEATINEA AT DARX LEIR L 55 Python 7 B (iRt 5
R

B A PRI PR, S B S . BT A T ASN A He A I A T ASRBCS e AT
X LI H O AZA FRAG BRI 51t o
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AT H #Ht

RC_BAD_VENV_CFG 107  #%%| T pyvenv.cfqg [HXHEHIR.
RC_CREATE_PROCESS 101  j53h Python 4%,

RC_INSTALLING 111 2R, Hand R EELE G ENET.

RC_INTERNAL_ERROR 109 KREIIRE IR RGP R,
RC_NO_COMMANDLINE 108 JCiEMEEAE RSB 24T
RC_NO_PYTHON 103 JEiEE N i RIS .
RC_NO_VENV_CFG 106 &% pyvenv.cfg (HIFAE R,

4.9 EIEHR

XL REPATEAN ) Windows J1REXT sys-path-init HHHEIAIEAT T4 7T
YIAE] . _pth AR, sys.path @Ue[#E Windows [T
o YEFFUAIE, II—AE&H, AT M4 E H 3%,

o WURIABEAS B PYTHONPATH AFHE, WIS T = WA, WEETFRBMELH. EHE, £ Windows
b, AR TPRSELTRS S, ARSI P A E S (i 45).

o F AN N R P B T W] PAAE A T 8 gk W RIS B 3 i 8 HKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} % N HJ \SOFTWARE\Python\PythonCore{version}\PythonPath
B PAGT5 43 B 1Y B AR A5 R VR B ) T3 S B A B R B B sys .path H1. (3
R O 2R fE i A EH HKLM, [t HKCU 3@ 4. )

o WERIRE THEEAS R pyTHONHOME |, WIS HARE A “Python £ HR”. %M, = Python mJ A7 304
BT e “landmark S04 (Lib\os.py 3 pythonXY.zip ) PAMEWRT” Python FHE “ HWIRHK
3T Python & H 3%, WIETFZ CHIeRFAH T HRIRINE] sys.path (Lib,plat-win %), H0,
10> Python F§A% & MAFRELE M 2% H1 1) PythonPath #4351 .

o QNS ANE] Python Home, % H 8% PYTHONPATH M358 &, I HARN M0, W HA
X HPERIAREAS (Bla0 . \Lib; .\plat-win %%§),

QURAE A AT SO S5 A A T AT S B H S 4R 3 pyvenv . cfg 30, WPATRAERIE I -

* Q2R home Jg— X HAR, FH PYTHONHOME RULE, MITEIMERE IR (7 N e A i A2 32 0T
PATICPFI AR

XV R A0

* j&fT python.exe , B 3 Python H st iffLf HAl.exe (ZREMUA, A HRH PChuild H3) wf, #fE
S OB, HZRENR PO A EBOEIER AL AR

* 24 Python B TE — P exe (ARIHSR, il COM iR ASE) I, FEALHEWTH “Python Home”,
BL TR ATENR R OB . BRABRIBGHENE R PR HA <Y AR P4

* WI2R Python AR EHY T HRIF HIATENRME (45 exe, —SAEHTRALRBRE), Malis
FHEI— 25 A — LR EARN B AR B A2

X AR LA EEKF Python fIRZEE LY AR P S ATICH IO, DA BCRFBS 1k 5 HAth 223 nh 5 -

o FEEWTHAT SR EE—A . _pth X, Hh & k. X2 AR S & 3 v 12,
FHZAM site , BIEFH import site .

 If you are loading python3.d11 or python37.d11 in your own executable, explicitly set PyConfig.
module_search_paths before Py_InitializeFromConfig().

o JEMERI/EZE TS PYTHONPATH HAEB s A N FFEF I python . exe Z HijiXE PYTHONHOME .
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o QURGEARER A BT ARL (B0, B2 — DRV AMTE BT python. exe M-I , WHHIIAL
% H SR AAAE landmark SC{F (Lib\os.py). (YR, 76 ZIP U SAG I EZ SR, (R iE)
IEHf 44 i ZIP SO )

LR PR R GEIE B 2 R S AR S T 5 B R P RSB E— B AR EERY B AS . B0, P Al BB
B S Y R e B B PSR, SR — D EBCR AR, PR HA O] REATI IR 25 2 32 B R AN T
i i P AR HE AR S

TE 3.6 A K AZSH: U5 . _pth SUFSCRIHFM pyvenv. cfg HRIR T applocal .
TE 3.6 iAS B AACH: 24 5 i AT S EAEA AR RPRAS N pythonXX . zip MEATEHERITREY .

H 3.6 R4 5% fl: 7F Modules (A /& PythonPath) I ¥ 28 o 48 & MBI H v DLl & importlib.
machinery.WindowsRegistryFinder A . 7F Windows [ IV FRESTE 3.6.0 M BRI EAH, H
TE R A R EE IS F| sys . meta_path,

4.10 BihnisEsk

G Python ¥ HARZAEITA -5 AL i BoAE, {H2 Windows A — LU MURFR R VE . FERRIEZE RIS AR A — 28
RIS F B (X 2

FiE T Windows FARERIERCSRAE mswin-specific-services 1.,

4.10.1 PyWin32

Mark Hammond % 5] PyWin32 g —24 1l T 4% Windows L J& S RURIER . XA T S8 T A :
o LR GA (COM)
« Win32 API i
o M
* HEHE
* Microsoft Foundation Classes (MFC) i F* 541
PythonWin Jg PyWin32 Ffffi i) — il MFC W AT . ER— W E RS Tk A IDE.
S

Win32 How Do I...?
Tim Golden 3

Python and COM
David 1 Paul Boddie 3%

4.10.2 cx_Freeze

cx_Freeze $ Python {440 %5¢ il AT A1 71 Windows F2)7 (*. exe SUMF). SRTEBUERAES , VREAT PAG AR
B AR 31 TG FE H F42%¢ Python,
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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/
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4.11 7£ Windows _#%i% Python

WSRARAEEE § © 4ni% CPython, ¥ SRS 2 SRIBC IR CAS o ARAT AR s A7 IR A U sl ShA T e i)

VN
.

YA 7 Microsoft Visual Studio N MIEE MR AT RRITH SCfk, &2 TR J7 Python JUA 458
BB (T PCouild Hath,

Fi#E PCbuild/readme. txt PASRIUAH KA SRR —BfE & .
AP EFLHL, 1527 building-on-windows .

412 HipFE

Wi Python [ RIT & €, AT SCRFARIE &30 —L8F& (M TR R80T & AR . #6# PEP 11T
PRI A SRR B B TR R R
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J7 Python ZAT AR AL G/ 1T A #5555 DA Python Launcher, Ef3TAMBEAE Finder Ul
Python 74 .

o —/MEZE /Library/Frameworks/Python. framework, ‘Eff5 Python o] AT SC-F1EE . 2o
PR A B RN E) shell B64% . BHIZL Python, RATDARSHHX =AM H o K4 —4> Python ] Jh47 L1
PS5 ECE /usr/local/bin/ H1,

FiF: fF macOS 10.8-12.3 |, Apple 32fLAy Python FRAK: 7 424 /System/Library/Frameworks/
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5.1.1 n{aiEfT Python j&
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Help E L.
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macOS [l T2 MRt Unix fir 2474048 4%, H P03 vimnano, QIR VRAEZ 4T H Mac KUK I gmiE 4 ,
FB 4% H Bare Bones Software 1Y) BBEdit (Z: I, https://www.barebones.com/products/bbedit/index.html) &—/~fR
IHHEEE, IF TextMate (2| https://macromates.com). FAA)ZR%Ees 5 MacVim (https://macvim.org) £l
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Y5 HAfi#%F| Python Launcher,
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HFE/¥. Python Launcher 4 ey s st il A 5 20 2. BEIHE# Fe 4 R B R ke 1A
FRGX S BT, B fifi FH JH: Preferences 32 HAiEf T4 R ek

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —PFE R R macOS Rk FIL: 15 Aqua % N PLEEFIORET (Bm)idid, (F
fiTfy GUI LR ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

*T Python 3.9, 4KA] PAfiH] python 53 pythonw,

513 BE

macOS -1t Python 350 B A7 ARtk Unix PRESAZ RGN PYTHONPATH, {H/2 M Finder JH SRR T 15 B iX L8747
g JEARUERY KA Finder 753 3N AR S BEHURRY - profile B . cshre. MRFFZANE D ~/ . Macosx/
environment.plist. [EZ W Apple B Technical Q&A QA1067,

A K224 Python WIEZAE ., S [d4% 350y Python & —75.,

5.2 IDE
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5.4 GUI H1Z
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CHAPTER O

1£i0S E{#EH Python

it
Russell Keith-Magee (2024-03)

Python on i0S is unlike Python on desktop platforms. On a desktop platform, Python is generally installed as a system
resource that can be used by any user of that computer. Users then interact with Python by running a python executable
and entering commands at an interactive prompt, or by running a Python script.

On i0S, there is no concept of installing as a system resource. The only unit of software distribution is an app”. There
is also no console where you could run a python executable, or interact with a Python REPL.

As a result, the only way you can use Python on iOS is in embedded mode - that is, by writing a native 10OS application,
and embedding a Python interpreter using 1ibPython, and invoking Python code using the Python embedding API.
The full Python interpreter, the standard library, and all your Python code is then packaged as a standalone bundle that
can be distributed via the iOS App Store.

If you’re looking to experiment for the first time with writing an iOS app in Python, projects such as BeeWare and Kivy
will provide a much more approachable user experience. These projects manage the complexities associated with getting
an i0S project running, so you only need to deal with the Python code itself.

6.1 i0OS iy Python i&fTht

6.1.1 EHIR
When executingoniOS, sys . plat formwillreportas ios. This value will be returned on an iPhone or iPad, regardless
of whether the app is running on the simulator or a physical device.

Information about the specific runtime environment, including the iOS version, device model, and whether the device is
a simulator, can be obtained using platform.ios_ver (). platform.system () will report 10S or iPadOs,
depending on the device.

os.uname () reports kernel-level details; it will report a name of Darwin.
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6.1.2 Rt EET] A1

The Python standard library has some notable omissions and restrictions on iOS. See the API availability guide for i0OS
for details.

6.1.3 il REEIR

One notable difference about i0S as a platform is that App Store distribution imposes hard requirements on the packaging
of an application. One of these requirements governs how binary extension modules are distributed.

The iOS App Store requires that all binary modules in an iOS app must be dynamic libraries, contained in a framework
with appropriate metadata, stored in the Frameworks folder of the packaged app. There can be only a single binary
per framework, and there can be no executable binary material outside the Frameworks folder.

This conflicts with the usual Python approach for distributing binaries, which allows a binary extension module to be
loaded from any location on sys.path. To ensure compliance with App Store policies, an iOS project must post-
process any Python packages, converting . so binary modules into individual standalone frameworks with appropriate
metadata and signing. For details on how to perform this post-processing, see the guide for adding Python to your project.

To help Python discover binaries in their new location, the original . so file on sys.path is replaced with a . fwork
file. This file is a text file containing the location of the framework binary, relative to the app bundle. To allow the
framework to resolve back to the original location, the framework must contain a . origin file that contains the location
of the . fwork file, relative to the app bundle.

BN, ZESA from foo.bar import _whiz FIHNL, Hp _whiz 2 —#EHIFE sources/foo/
bar/_whiz.abi3.so LI, XH sources B sys.path FHEMAGFINTT app WA E . IHAESR 2
KT N Frameworks/foo.bar._whiz.framework/foo.bar._whiz (FRFEELH) 528 S A BEFE0) 2
FEZRAFR), FfiET . framework HEHH Info.plist SCEERF —HEH AR IR A — P HEZE, foo.bar.
_whiz BIRAER IR B T PA— sources/foo/bar/_whiz.abi3. fwork fRic X0 FE, Hpa ik
# Frameworks/foo.bar._whiz/foo.bar._whiz., ZHELEAT(LS Frameworks/foo.bar._whiz.
framework/foo.bar._whiz.origin, HPEE . fwork XAFHIEEES.

When running on iOS, the Python interpreter will install an AppleFrameworkLoader that is able to read and import
. fwork files. Once imported, the ___file_ attribute of the binary module will report as the location of the . fwork
file. However, the ModuleSpec for the loaded module will report the origin as the location of the binary in the
framework folder.

6.1.4 YmiFIRHFMR A FISCH

Xcode doesn’t expose explicit compilers for i0S; instead, it uses an xcrun script that resolves to a full compiler path
(e.g., xcrun --sdk iphoneos clang to get the clang for an iPhone device). However, using this script poses
two problems:

¢ The output of xcrun includes paths that are machine specific, resulting in a sysconfig module that cannot be shared
between users; and

e It results in CC/CPP/LD/AR definitions that include spaces. There is a lot of C ecosystem tooling that assumes that
you can split a command line at the first space to get the path to the compiler executable; this isn’t the case when
using xcrun.

To avoid these problems, Python provided stubs for these tools. These stubs are shell script wrappers around the underingly
xcrun tools, distributed in a bin folder distributed alongside the compiled iOS framework. These scripts are relocatable,
and will always resolve to the appropriate local system paths. By including these scripts in the bin folder that accompanies
a framework, the contents of the sy sconf ig module becomes useful for end-users to compile their own modules. When
compiling third-party Python modules for iOS, you should ensure these stub binaries are on your path.
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6.2 7£ i0S k% 3% Python

6.2.1 3312 i0S M ARFINI A

Building for iOS requires the use of Apple’s Xcode tooling. It is strongly recommended that you use the most recent stable
release of Xcode. This will require the use of the most (or second-most) recently released macOS version, as Apple does
not maintain Xcode for older macOS versions. The Xcode Command Line Tools are not sufficient for iOS development;
you need a full Xcode install.

If you want to run your code on the iOS simulator, you’ll also need to install an iOS Simulator Platform. You should be
prompted to select an i0OS Simulator Platform when you first run Xcode. Alternatively, you can add an iOS Simulator
Platform by selecting from the Platforms tab of the Xcode Settings panel.

6.2.2 7£ iOS IfiH #iZin Python

Python can be added to any iOS project, using either Swift or Objective C. The following examples will use Objective C;
if you are using Swift, you may find a library like PythonKit to be helpful.

EAE i0S Xcode J5i [ F1¥5 /0 Python:

1. Build or obtain a Python XCFramework. See the instructions in iOS/README.rst (in the CPython
source distribution) for details on how to build a Python XCFramework. At a minimum, you will
need a build that supports arm64—apple—ios, plus one of either arm64-apple—-ios—-simulator or
x86_64-apple-ios—-simulator.

2. Drag the XCframework into your iOS project. In the following instructions, we’ll assume you've dropped the
XCframework into the root of your project; however, you can use any other location that you want by adjusting
paths as needed.

3. Dragthe i0S/Resources/dylib-Info-template.plist file into your project, and ensure it is associ-
ated with the app target.

4. Add your application code as a folder in your Xcode project. In the following instructions, we’ll assume that your
user code is in a folder named app in the root of your project; you can use any other location by adjusting paths as
needed. Ensure that this folder is associated with your app target.

5. Select the app target by selecting the root node of your Xcode project, then the target name in the sidebar that
appears.

6. Inthe “General” settings, under "Frameworks, Libraries and Embedded Content”, add Python . xcframework,
with "Embed & Sign” selected.

CAET AR BRI, BEATR A
o FEET
- MPWADE: &
- EAAIE: 2
s WRER
- HEZRIERPEFE: $ (PROJECT_DIR)
— LR "S (BUILT_PRODUCTS_DIR) /Python. framework/Headers"
* Apple Clang - ¥4 - T A&
- SIS S &

3
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8.

Add a build step that copies the Python standard library into your app. In the "Build Phases” tab, add a new "Run
Script” build step before the "Embed Frameworks” step, but affer the Copy Bundle Resources” step. Name the
step “Install Target Specific Python Standard Library”, disable the ”Based on dependency analysis” checkbox, and
set the script content to:

.

-

geE =@

mkdir —-p "$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM_NAME" = "-iphonesimulator" ]; then

echo "Installing Python modules for i1i0S Simulator"

rsync —au —--delete "SPROJECT_DIR/Python.xcframework/ios—arm64_x86_64—
—simulator/lib/" "SCODESIGNING_FOLDER_PATH/python/lib/"
else

echo "Installing Python modules for i0OS Device"

rsync —au —--delete "$SPROJECT_DIR/Python.xcframework/ios—arm64/lib/" "
— $CODESIGNING_FOLDER_PATH/python/lib/"
fi

Note that the name of the simulator “slice” in the XCframework may be different, depending the CPU architectures
your XCFramework supports.

9. Add a second build step that processes the binary extension modules in the standard library into "Framework”

format. Add a "Run Script” build step directly after the one you added in step 8, named “Prepare Python Binary
Modules”. It should also have “Based on dependency analysis” unchecked, with the following script content:

set -—-e

install_dylib () {
INSTALL_BASE=$1
FULL_EXT=$2

# The name of the extension file

EXT=$ (basename "SFULL_EXT")

# The location of the extension file, relative to the bundle

RELATIVE_EXT=S${FULL_EXT#$CODESIGNING_FOLDER_PATH/ }

# The path to the extension file, relative to the install base

PYTHON_EXT=${RELATIVE_EXT/$INSTALL_BASE/}

# The full dotted name of the extension module, constructed from the file.
—path.

FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -4 "." -f 1 | tx "/" ".");

# A bundle identifier; not actually used, but required by Xcode framework.
—packaging

FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.SFULL_MODULE_NAME | tr

non llill)

o
# The name of the framework folder.
FRAMEWORK_FOLDER="Frameworks/S$FULL_MODULE_NAME. framework"

# If the framework folder doesn't exist, create it.
if [ ! -d "S$CODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE_EXT"
mkdir -p "SCODESIGNING_FOLDER_PATH/SFRAMEWORK_FOLDER"
cp "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "SCODESIGNING_
—FOLDER_PATH/S$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL_MODULE_NAME" "
<»SCODESIGNING_FOLDER_PATH/SFRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleIdentifier -string "$FRAMEWORK_BUNDLE_ID" "
<»SCODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER/Info.plist"
fi
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(% 50

echo "Installing binary for $FRAMEWORK_FOLDER/S$FULL_MODULE_NAME"
mv "SFULL_EXT" "$CODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/SFULL_MODULE_NAME"
# Create a placeholder .fwork file where the .so was
echo "S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME" > FULL_EXT$.so}.fwork
# Create a back reference to the .so file location in the framework
echo " RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/SFRAMEWORK_
< FOLDER/S$FULL_MODULE_NAME.origin"
t

PYTHON_VER=$ (1s -1 "SCODESIGNING_FOLDER_PATH/python/lib")
echo "Install Python $PYTHON_VER standard library extension modules...
find "$CODESIGNING_FOLDER_PATH/python/lib/$PYTHON_VER/lib-dynload" -name "*.so"._
— | while read FULL_EXT; do

install_dylib python/lib/S$PYTHON_VER/lib-dynload/ "$FULL_EXT"
done

# Clean up dylib template
rm —f "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist"

echo "Signing frameworks as $EXPANDED_CODE_SIGN_IDENTITY_ NAME (SEXPANDED_CODE_
—SIGN_IDENTITY)..."

find "SCODESIGNING_FOLDER_PATH/Frameworks" -—-name "*.framework" -exec /usr/bin/
—codesign —--force —--sign "SEXPANDED_CODE_SIGN_IDENTITY" OTHER_CODE_SIGN_FLAGS:-—
— )} —o runtime --timestamp=none --preserve-metadata=identifier,entitlements,flags.
———generate—-entitlement-der "{}" \;

10. Add Objective C code to initialize and use a Python interpreter in embedded mode. You should ensure that:
s UTF-8 AW BA;
o WEUH stdio B HM;
s EANF AW ER;
s FEEAEZW BA;
* PYTHONHOME for the interpreter is configured to point at the pyt hon subfolder of your app’s bundle;
and

* The PYTHONPATH for the interpreter includes:
— the python/lib/python3. X subfolder of your app’s bundle,
— the python/lib/python3.X/lib-dynload subfolder of your app’s bundle, and
— the app subfolder of your app’s bundle
Your app’s bundle location can be determined using [ [NSBundle mainBundle] resourcePath].

Steps 8, 9 and 10 of these instructions assume that you have a single folder of pure Python application code, named app.
If you have third-party binary modules in your app, some additional steps will be required:

* You need to ensure that any folders containing third-party binaries are either associated with the app target, or
copied in as part of step 8. Step 8 should also purge any binaries that are not appropriate for the platform a specific
build is targeting (i.e., delete any device binaries if you’re building an app targeting the simulator).

* Any folders that contain third-party binaries must be processed into framework form by step 9. The invocation of
install_dylib that processes the 1ib—dynload folder can be copied and adapted for this purpose.

* If you're using a separate folder for third-party packages, ensure that folder is included as part of the PYTHONPATH
configuration in step 10.
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interactive shell KA Python ST, A:FE S R T HEPA S 177 S A MRS BT I RE D (T2
HAAT AL

s interactive shell Higy ANFFIRAAD I ERINHY Python $&7R7F, Fpik I g dEr MRS, 2o it 43
WAr (S IS, ol =E5155%) 2N, S0 e PRI )5.
* Ellipsis NEFH.
abstract base class -- fili% &3k

G ELER/PR ABC, @Xfduck-typing [#h 7, B T—Fe O R#H 7=, Mz N H A5 T4
W hasattr () BT FRMBCEHMWEHR (FIMEH BEA ). ABCHIATRIITIE, XMMFItE
ok H HAZE, HAMIEERE isinstance () fl issubclass () FriAAl; UL abe B CRY . Python
B 142 N EK ABC HI TS50 (FF collections.abe i) . HF (FF numbers bk
). P (FF 1o Bedr) . S AERSAMERS (FF importlib.abe ). FRATAMEH abe FRbk
KA H O ABC,

annotation -- Fxif:
KERBIHEAN T KEME. REUES SR IBME MRS, B2 Ve 2 20 2/ SR
SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ kg H.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} W B e A N4 . 7515 2 I, annotations-
howto | (5 AR i dpe (S Bk

argument -- 5
FEVH FH BRERHE 45 funcrion (8method ) W){H. 5053 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

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

SR PR L s B P B Rl AR e A7 RIS I, calls —7 . MRAETETL, ATk nT
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asynchronous context manager -- 5535 | N g3
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H1 PEP 492 5| A,
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A Rl R B BR AR LR R — A yield Rk
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B R B _anext () BURIIIILILT S FEXTGA MILIT, & 2 MNBIFOLEASENGT. 5
i, PEP 492 #11 PEP 525,

asynchronous iterable -- 5335 ] 2 {Chf 4

— U PATE async for B ERAIXTSR . DILES B __aiter_ () FERE—A asynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 52551054
— T _aiter () Ml __anext_ () FIEMXS. _ _anext_ () MR B —A awaitable
¥4, async for &AbHR A LALLM __anext () Jy TR AR TS AN 4 B B B & —A
StopAsyncIteration F% ., B PEP 492 5| A,
attribute -- &1
KRB —ADXTR M, B S SRR AR . 250G, WERXTS o G JEME a W] PA
H o.a k51 HE.
WERXT G AV, KR E R identifiers (1) JEAR T 44 FR A AE— XS 00 J@ o 42 7T AR, il dn it A
setattr (). XFERYJEIERFTCIEME AT RIXZORTIF, e tEid getattr () RIRE.
awaitable -- WZEFENF 4
—AA[AE await FIRX P H TS, AR coroutine B2 HAH __await_ () HFEHNE. S W
PEP 492,
BDFL
CRBCZEMBRE WP SC4EE, Bl Guido van Rossum, Python [ 6158 .
binary file -- —JEHISCAk:
file object BEMBIEEE F 7 A0t %o 3B SO Bl HE A HIES (e, "wbt 3 rb+ ) FTHFRI ST
{4, sys.stdin.buffer., sys.stdout.buffer P\ io.BytesIO Ml gzip.GzipFile BSLEMHI,

S Weext file T fRRESILS str MRS .
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borrowed reference -- i A 5| H
1€ Python [t C APT v, 5 5| HIZIE—FXIRE M, 2R REIFE AR IZT I H . R 58
YN B A B AN B TR e I, SR R RS T ARS BRI B 1 B 5 strong reference SRR E

HeFELEborrowed reference LA Py_INCREF () PANF IR0 Ay strong reference, BRAER 4iZXH To ik
TR AG IR JG— R Z B . Py_NewRef () BEELAT AR T RANEE— A Hil1sorong reference.

bytes-like object -- “FYi %%} 4
7 ¥ bufferobjects H- H g G H C-contiguous ZEf ¥4 . XHFEA bytes. bytearray fll array.
array X%, PARFZ I memoryview X5 . TR R AT e L fh —dF Rl E@RSAE R A X bk
VERLHE AR . PRATE R 3R SO DA i i e ik %

HELE R VR TR BN AR TR . XX RAE SR T R CNEEE AT A AR
Bl F434G bytearray PAJ bytearray i memoryview. HABEAEER —FEHIEG AT A 22X
%O HERFENINER"); XRG4 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python JEACTE 24215 751, R CPython f@ s 1 3&/R Python F2J7 I RS . Pk & A7
TE cpyc CHFH, SOREEE R AT IRl — SO BE e (RT A KRS B g i M iy ) o XA
HEIE S 12 TAEARSE F AT RS AT A AL RS ) virtual machine 2 1., 3573 5N Python FEHIML_E )5
AR —EEH, WA—ERETEA[H] Python fiUA_F 3% .

FATDHEAF)FE T PATE dis B SR .

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) ]

function, BRI JEF method 55, BT AVAMX G KT _call () JIARIZEHSEBIHR)ET Al
JIROE

callback -- ]}

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class -- &

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G, Hoh I SRR R R R — N SR — AN R A BECR BECR (-1 1
FAR) SRR, BEARCE TSN 1, LR EN 5. Python Y& TXIRE RN SCRE, RA LR
FRRE G B E A 3 RS, Bl 3+15. WIRFEE math BIH XTI A RS,
cmath, REWIMH A RS TR WERREGEEA DL, ZEENEILEASH M

i) R

context manager -- |- F SC55 PSS
TE with BAETE Y __enter_ () Fl__exit__ () FYEREHIIFEDRSHN S . S0, PEP 343,

context variable -- |- F 325 1t
—MRIEE T E R LR SO AR A AN FEE A . R TAELR RHRAE P AT LB AR
HARRMWARME. Ak, T ETFCEERE, —MUTERET RS2 LT, M E TR
1) F BRI R S5 A i TiE R . 20l contextvars.,

contiguous -- 7EZE
— AN NR SR C & B Fortran & B 90NN LN . B0 /Z C fl Fortran 2 . 7E—4E
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )Y . 2 4k C-iE85H
f,ﬁjﬁ:ﬂ:‘;?ﬁg\iﬁi&ﬂﬂﬂ i B e — AR5 V) 45 H s B fepi . {H27E Fortran S0 H U2 FH 26—

SR RR.
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coroutine -- i
PR T BRI — . FRIRE A DAYERE— S A e S — R o PVRE DA DAFEVF 2 AN [R] 1) 5
EREA L BERWKE . EA1EE asyne def iBAPKRSEEL. £ 1L PEP 492,

coroutine function -- BpfE s
R [l —coroutine TR EREL. PMERE T asyne def &A1 E X, LS await, async
for fil async with J4ETF. XLRRZEH PEP 492 5] AK.

CPython
Python ZRfEiE 5 RIMTE LI, 7F python.org [k ffi. "CPython™ — 1] F F1E B fRE b S -5 HAth SE B
541 Jython By, IronPython #H X 51| .

decorator -- gy
R EME N 75— R B R AL, Sl @wrapper AT AORIAT B S . St 13 L1160 35

classmethod () fll staticmethod ().

PMAREAR USRI, DU A eR S SR S R Se 45 i

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FAEROBR SR N T8, (Rl E R A . A AR TR PT 2 0 eR B0 SOM 2858 SR SOR

descriptor -- {{fiiA %3
EAEXLT __get_ (), _set_ () 8 __delete_ () FIEMXNE. B— N KEH AR, B
HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E
a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . BRI AL
FIAE 2 S 2 B Python (1) 08, RN @ VF 2 B SRR PR AL, HFEREL. k. FHEEME.
Rk BT EA BB G] S5

A KB ERITIEME 25, HZ 3 descriptors B {1 Hi7 e .

dictionary -- Tt
— AR, H P AR S B AR B (R . B DARAEMI A _hash__ () Ml _eq () ik
%4 . A Perl 1HK-A hash,

dictionary comprehension -- ‘2 HiL{fi: 3,
A PR —N AT IE A G ) A SO TE R I R I G5 R ) — PP R B H . results = {n: n **
2 for n in range (10) } RAEM—HE n BIE n ** 2 PIBUHHAYT# . 2 1L comprehensions.

dictionary view -- = HILF ]
M dict.keys (), dict.values () fil dict.items () RFEXTRIR N FHAE, BT F
WAL HB—SHE, XERE Y FIBUER, PR A I . BRSO I i i 4 oy FLIE
RFE, W{EH list (dictview) . SN dict-views,

docstring -- SCFf P AFH
TERZE . R 2 NI EE— AR U B P AR R P . EAEURE BTN 20 2m, Haw
GiiFar R B ATTES . BRI __doc_ JEtEd. mT eI TAUENE, IR
(9 SR PR LT (o

duck-typing -- 113371
FE—FPgRFE RS, B AREE A FRXT G AR o HOR A HAT IR 1, T2 e s 8 Ly
EEUENE (“BRRGBN T, RGN, IBAEEHEN ) hT R D dERR e A, wt
RAFP A T r 2 S RORIRTE R, 1R800 M type () 3{ isinstance () ¥,
(BEE SN 2R DUEE R 40 208 % AE RS ) TSR hasattr () KllBUZEAFP 4afk.
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EAFP
CSRIEW IR EL S MM . iXFh Python 3 AU 40 5 XS 2 e B 35 I B B @ MAe e, I
TR E AR AR o o SR AN P WS B U@ K iEIZ ) try Fl except if47] . T HARX ) )
FEFTHLBYL W%, #ULT C 43 2 HAEF .

expression -- ik,
AR HEAME R A OT . AT, — N RIBAR RIB T K0T, 4. BN, 2
B RER LR, ENRLE SRR —AME. SF2HMESAE, HEIrgEswaaeE
Ko AEEA BRIV ER B Wy statement, Bl while. TRIEHE)E THEMMIERIA.

extension module -- §JEEibh
PA C 5 C++ 4 B, {fif] Python #) C API SR 51EFZ.0 LA PRI 722 5 .

f-string -- f-2f5H
WA B F BT A E R AR AT B ARSI S . 20
PEP 498,

file object -- L%} 5%
XFAMATFIIR SO APL (A read () B write () %57%) PAMERTFERIERXS . AT
IARIE, SCHARTG T DA BN B SR S0 . AR B A7 sl AR B A 1 U i) (90 an s v s A/
. NHEZMIX., BT, BlES%). USSR EEIRN R 280 R,
S b A =R R SO G SR G =) P, b =) S DARCSUAR S BT 8 L
TE io i, QI SCURT R X2 open () BR%K.

file-like object -- SCPEXIR} 4
file object W [R] id] .

filesystem encoding and error handler -- 3CF RS 4t hs X 5 5L PRES
Python F] ok M #EAE 2R GE A 15 ER Al I 45/ E R Ge 4t Unicode 112 iA% =05 B 1R AL FEAS .

ARG G A A A PRIE R R RS K BEAE 128 AN W IrA = o R SO R G dm i X e vE 1R
ML AR, W) API BREL AT fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREATHYE SR AREL
R G R S A IRAL S

filesystem encoding and error handler JZ4F Python JE B4 PyConfig_Read () HRECKRAECER: ESH
PyConfig [if) filesystem_encoding fil filesystem_errors ZHl.

FHiE S Wlocale encoding .

finder -- #7573
— e B R S A B loader WIXTS .

FEAEMIRRRBUM A 4R AN Lok 12 4% %5 B sys.meta_path ffifl], PAKGEIZ25 A £3%% BLA sys.
path_hooks ffif§.

12 % importsystem fll importlib DA TS 24075 .

floor division -- [n] U7k
] A B R B B R . B BREE AR /o B, Rk 11 7/ 4 @it
HEERE 2, MS 2R S EIERERE 2.75 o {E (-11) // 4 23R4 -3 Fh 2
-2.75 @ FEHABRIRLER. W PEP 238 .

free threading -- [ [hZ&#:
— PR AR AR [ — R B A 2 AN R ] DA FZ AT Python 515, 5 ILAH XS Y S global
interpreter lock , FE[R—Z] K ARG — D LIEHUT Python =515, £ PEP 703,

function -- %X
AL RA I 2R ] EAME A — 2B o 3R RTRA AR ABA B2 A S FEAE R R BT R . 5

W parameter, method 1 function Z£77 .
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function annotation -- FFR{:
B3 e E0E 2 5k BB i annotation

PREFREE R T 2047 BIANRA R R BTE Z 4> int ZHOTHUR Bl —A> int {H:

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

PR AR VB I AR UL function —5 .

Z: Wvariable annotation 71 PEP 484, H. A T I IhfE. 5125 annotations-howto DA T 5 F A1 11 B
FESE .

__future__
future {&47, from __ future_  import <feature> F§/R iS4 1 KEAE K kAT Python & 1 i
BRI FRE R A RIS SOR G 4 RIS . _ future_ BUSCRYICSE T AT RERY feature JUH . i FA
ﬁ;ﬁ%gx){,& HORME, R0 AR BRI PEAE T I B i O ABNZ B S A KBRS (5E) ]
il g

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- 3 J% A
FEHORN PR T i A7 2SRl i A . Python St ad 5 VA — D BERS A I AN T B AR 2R | AR DR BRI
IR g o AT SR RS o T DA g AR il 3 [l Wic i «

generator -- 7 i 73
R [a]—A~generator iterator ] BREL b%iﬁléfﬁ‘d% FEREL, A [ﬁl,ﬁﬁ?,ﬁ\@@ yield FikA AL
?ﬁﬂﬁﬁ\,ﬂ for-JEHl F Bl /2 it next () BREGE—IRIL

AR AR R AL {BT%%F%T’LET%*E% FAREENRE . WRFEEFERBEMT I, W6
Jﬂéﬁ%&ﬁéﬁj‘ix

generator iterator -- 22 g 2% %1028
generator PRI BN 4

t/l‘ vield RIGRIEFALIE, CAEYHAEITRES (O R RAEER vy 154)) . 2% £ &
BN BN, ENBITALEIRSERAT (X543 AR AHIT 4 )8 168 R H 22 B ) o

generator expression -- 2L g%k 1,
R [l —A~iterator {expression, "EERRBRGEE LI GHACE X T —MEHRLE, WHE for ¥4],
PAR—ANFIERY if FA). PAUNEAFRBLS HINZREUE K —RINA:

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

generic function -- {Z % R
SRS [ () 2 23 S BAH R4 E 1 2 A R B0 LB eR . R P s 2 el 8 3 B30V R 112 fT P IR A 5
M.

Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HE/igeA K& PEP 443,

generic type -- {2 %
WS npe; E R 1ist B dict XA AandE. BT R 24T FLEif,
WL S 2R 5424 . PEP 483, PEP 484, PEP 585 fll typing Hibk,

GIL
2 Iglobal interpreter lock .
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global interpreter lock -- 4 & fift Bk 2 il
CPython ffféds B R I —FpBLE], B Rl PR IR — 2] A — N ARLE AT Python byrecode. ML i
PR RREA (45 dict FHEEPNERM) HXIH KU 22 F L T CPython L8, 4N
R AR 2 LRI T (8, AU WA 7 e 2 AL P ERIFFAT

NG, FESEHRUE R B =07 R R B ROT  FE ATVT S R AT 55 1 S 4 W A IRPRR I GIL
BEAh, FEAT VO BAERHB A2 SR GIL,

7£ Python 3.13 H, GIL W] A JHl ——disable-gil SRRl B RS . TEMH ML 4415 Python 2 )5,
RGN HT - g1l 0 ALK E PYTHON _GIL=0 I AF B JGiafT. MR A2 LFE W 2
7R TR AL SRR Ml 2 4% CPU Hoh %5 . 24175155 7 PEP 703,

hash-based pyc -- 3£ T-My %511 pyc
A58 FH XS 7 088 SC A B LT A i J 46 e B 1) SHe i o LA RO E I 2 RS 2 A7 S0 4. 2 L pyc-invalidation,

hashable -- W[5 7y
— AR AR B AL LA G I NSRS A (BEFREA __hash__ () J¥k), I AT AR H AT
ZFTHIR (BETREAE _eq__ () H¥E) BIRFRA TooA X5 . R 7 X G HAG FH R WG A (B L
REER A A,

]IV CERERT G REAS T SR A A G B, TR Ry B 2 ) A P AL

RZ % Python KR TI AL A XS QAR R AT G A 1Y) 5 IR (BIAnSREF i) FATIGA ARlAs
s (BIANTC A frozenset) (24 EATHYICRIY Ny Al G Ay I A 2 PTG A0 7 SO LXK
NG ENTERE R —E AR (2SO HE) . ENmma L s T e
id ().

IDLE
Python ()5 I K557 ~J Rk idle S Python Hifl B AT I Y EEAS G i o A AR RE AR 3R 0

immortal -- 2} %} %
R AN G AER, WS HHEUKIE A S giE e, IS KA SR

Built-in strings and singletons are immortal objects. For example, True and None singletons are immortal.

#1521, PEP 683 ~Immortal Objects, Using a Fixed Refcount,

immutable -- <028} 42
HA B EERNS . A RAFERT . FAR AT . RSN ERAE . MR —
ANEPHE, WAAIEHIIX SR . BNERES &R A E TEAEH, Gl g,

import path -- § A %1%
HEMIE (B34 25 0 ) HBNSIR, SEBIRpath based finder FIREH FABIR. TEFARS, I
B RIBFEARE sys.path, EXFRFARUBATAENR B FRAUR __path_ &,

importing -- S A
A Python HUTSRE R 73— MEEHLHY Python AURS BT i id A2 .

importer -- 5 A %3
BRI BRI G WS R B E T finder X & T loader .

interactive -- 33 1.
Python 7 — A HAMBERERS , X EME VR ATEMERESS PE /R A7 G i At AN 23k, S RISV 4
FEHER., AFEARWSHHEE) python iyd (0] DAFEVRIA TR A 38 5 i g FAH B S8 JA0i ) o 7
T3 AR B AR A L [ BB 2 3R 8 (24 help (x) BRED) . A XL EAXWIER, S0
tut-interac,

interpreted -- fi@ R
Python — 2 FRREAUE S, SR RMmIFALETS , BAWE X AH T 71 gt W AATE N 2
B X EME VRSO LB BT AN A B @ v AT SO AT R ALE S EE A
b G iR B E T A R I AR, (R KRR P A A TS 8 . S Winteractive.,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS TR BT B BT A C A BU v, o WA 4%
FhoCERNTREE I . B SZ WA R e . Xk P E AT a5 5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fREAR T 2P 2R N main_ BB TS AT A 58 AT .

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . RE R SR B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 2 PARARMIE LT __iter_ () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MEANERBHAL R ERE iter () I, EREHZXTRIIENL - Lﬁl%ﬁ%&ﬁﬁﬁ?%ﬂﬁ%/*ﬂ’]
— U I o e T IE AR S 4L%Trﬁ%ﬂﬁﬁ iter () B HOAHRNARNG. for iBHS
H B ARAL BIREE B0, G — NI R iy 44 42 E'HH@WEET S PRAFIE AR . & Witerator, sequence

Flgenerator,

iterator -- 3EC%%
TR FoR —TEBEBIRN S . BEEFAERSN _next__ () I¥E (S HALE N E R next ()
FFBA R B T, 24 3% A BE T HWH%%IZz StopIteration . Xk HExf 4
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, GBI HE __next_ () HEHRSFIRE| K stoplteration. HEAARUMELAL
__iter__ ﬁ&)ﬂ%LEI?ﬁ{t%%XT%QE SN SE AT VAR 1k St B Y AW O ST -9 c e it = X1 A
%ﬁﬂ%ﬁﬁaﬂ’ﬁciﬁ%%/—* — AR E B AN & Z R L V5 BT AR . A RERg (Fan
list) FEMRERRIEHAL A iter () BREEURTE for MEIA R IFER S =28 — TR aE AR . QSRTE L
& 0L R ARZ R AR AR ) 53R lﬁlrz HIE AR PR F] 5 AT &, BRI G 21
A o

W25 E £ typeiter.

CPython SZBE4NYi: CPython YA RHIHEITIEMAFE X __iter () MEOK. BEEENRZ A h4&A:
CPython JF A RAEE g R LA 22 4

key function -- £t pR %}
SHPR AR R AL, 2 RS R ] THEP SRR AT X4 . AN, locale.strxfrm() W]
T AR AR 2008 1 HE 6

Python g 1 2 T H & fuF B R ORI e R HEAL 84y 41 7 K H AP 36 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq. nlargest ) PA X
itertools.groupby ().

A2 A AR EE— R gk B, str.lower () ﬁ?ﬁﬂ%ﬂ??ﬁ@ﬂlﬁjﬁd\gﬁf?é@%@ﬁo 114
H, R AE N lambda FAACRAIEGIAN lambda r: (r[0], r[2]). MAP, operator.
attrgetter (), operator.itemgetter () Fl operator.methodcaller ) R =

e AR 1T R A 1] 6 e ) 7

keyword argument -- JCHE 2 E
2 Wargument ,

lambda
Hi A~ B fexpression A5 JS Y S 44 N HR BR AR, KRB SAE VA ISR (H . @18 lambda o8 £ ) ¥4 K
lambda [parameters]: expression

LBYL

A JBRER I SO X RGNS KUk AR TR A s A U A TR A . K
WG EAFP Iy sAG BOA H, R R KRB 15 154,

EZ LA, LBYL 7l RE “&F” M “BER” 2 KBS ). g, DAY if
key in mapping: return mappinglkey] W] fEHI TIEM AARNEZ IS HAMLREI mapping %[
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T key TS o XA AT RT G N B s 1 EAFP J7 SRR

list -- 313k
— i Python N'& sequence. IR RHIFR, BETFRLTHMET PrgdmaEaER, BT cRm
IS A4 O(1).

list comprehension -- 51| 4 5 X
Ab BE—AS TP 5 v i B A SRR Ay TE R IR IR I S5 R P R — Fh R H A, result = ['{:#04x}'.
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N 1S 35 (8
%ﬁgﬁfﬁ?ﬁ% (Ox..) WFR. H if TAHZAER, WA range (256) PHYITH TR
AEFE

loader -- I#2%
MBI G . BOE X 4N Load_module () WA, MBS ET H—A>finder 12 1] . 4%
Z: L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- 15 2 DX I 2 i #% 5\
£ Unix |, ‘B4 LC_CTYPE & & KM 4id 5. BRI PAEd locale.setlocale (locale.
LC_CTYPE, new_locale) Ri%E.

JE Windows |, ‘BJ2 ANSI LR T (40: "cpl1252"),

JE Android 1l VxWorks [, Python ffi[f] "ut £-8" {ENiES K ZiLHE= .
locale.getencoding () W AIRIRUE T KA.

515 2 [Fl filesystem encoding and error handler

magic method -- i Jj i
special method W3EIEZ[F] .

mapping -- 5}
— T EBHE R LN T collections.abc.Mapping B{ collections.abc.
MutableMapping IR KM E AN AR WL B T445 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCIRIETE TR 7%
sys.meta_path W RIER WY finder. TCPEFRARET S path entry finders FFHE RIRABH A o

A A importlib.abc.MetaPathFinder T fBEICHEARTTRas IF LB T VE

metaclass -- LR
—MHT AR, FowE LA EL . BFERAELDER. oRATTHEZ LR =ASHOF 0 @4
B2, KA T ) X R B R AR T 5 AR S PR A — N ERIASEEE . Python 4% 51 2 AbFETF 1T AR H 22 Xt
2, RERAH PAGEARTT EXA T H, (Y535 PR, ot Kim it o r 2. eMe
M TIEsR BT H & IR e, RIS 0H, sSCElag], PARHMFZAES

T 13152 I, metaclasses.
method -- Jj

TEZE TR E LR R A WERAE R M LB — AN @ MRV, R 2 RIS % e A Ry LB —
Aargument GBI 4N self). £ function Finested scope.

method resolution order -- 75 3: /@473
T B TR UT 2 A A R R i R BT . 3 2 [ python_2.3_mro T 2.3 & 1iffE Python
il R T (o R 1

module -- itk
X5 2 Python AU —FhZH LU o A BEHEA IS B v 44 25 18], FIAL A Python Xf 4. ]
iH it importing BEAERENEF] Python Hr

5 Wpackage.

85


https://peps.python.org/pep-0302/

Python Setup and Usage, A {Thi4 3.14.0a0

module spec -- i LR
— g A, s AT X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order ,
mutable -- B 2%} %
AR AT DAER 1d () PRAp I 2 IR 00 R U HBUE . 533 S Wimmutable .
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUEHNERBETHACH, 1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

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

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

True

HrAZTHRZNERE (L EEmsF) » soh, HZedHiRn @i 2 E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B{# i T.J BR¥ collections.namedtuple () . F—MFXBLSEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy # %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
Z W) .t SRR B Ik 45 i o8 ok ULk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEVEIH T XL R EE N random 5
itertools BEH/r BISZERARY o

namespace package -- iy %23 [A]fu
PEP 420 73] Af)— R L8 705 2 ipackase, 4 78T DAY SUURA R, HLRIA 7=
Hregular package A7), FUAEATRA __init__.py X{F.

S A] 2 Womodule

nested scope -- iR £ 1)
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- JAR
XHBIE N T A R REWIEFRE. ER 58 Python A, HAa #2806 H
Python BB RiGFK, 41 __slots_ . fiidds. FHEEME. __getattribute (). KL EME
SHEE.

object -- %%
M EARGS (BMESUE) PARTE AT (i) B . object t 2T new-style class 1) 5 T0Z %
R4,

optimized scope -- CLILAL I g
2 AR DY i PRI G 12k 2 78 20 IS H AR Ry 28 B A4 AR TR, 3 ARV RTX B84 R B2 5 R4 T 04k
FEXTRREL. A ids . VMR, HESEUMA iE AR Rl ar 4 S R XA T E R . R K
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P REAR UL ALRE I T B VR I, R AR T C R SR A IR R AL 4 PR AR B A A & )
IR 2O fE k.

package -- {4,
—Fh ] A R B H ML S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python f5iH,

%2 Wregular package Flnamespace package.

parameter -- JE 3
Junction (B(J7¥5) & XA SR, EAE RET A2 1 —Pargument  (SEERLSEREILT, 24
%%). HLHMEE:

« positional-or-keyword: (LB XEHT , H5E—ATTAMER 1 5 54 6 AGATDMER 3 525 5 4 £
A5 ERINARTE SR, IR foo 71 bar:

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

* positional-only: {L{FROIE, & —H BB L ARWS . (WRAETE S m] i A R BUE X
WIESHNEHENZ IR E A/ FARES, IR posonlyl I posonly2:

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

* keyword-only: {{FRKEET:, F5& A HABE LT RHEFAE AN SE. AR FIE S 0] S 7 R
E X WIESH) Rt & AT LB TS S TE L N AN B IE S Z Bi— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: WS, 5 W] ARl — MERECR MO B S B )T ) (FEITEHAE 2
CERZNNESHZIE). RIS AR S AR * KE XL, BIFE args:

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

* var-keyword: WJZERARE, P AT DABRALAE AR 1 AR E SR (FPINTE HARTE 2 2 332 1) %
FEHZ)G) . ERMIES BT S AFRHINE ** k@ X, BN B kwargs.
TSR AR S, 0 DR T3 S BRALE
W2 Wargument RIEFH . SEEESHX B HE ILE S, inspect .Parameter 2%, function —
I % PEP 362,
path entry -- B A 1
import path WH)— BN E., Stfipath based finder FIRA BT AR .
path entry finder -- P¥1E A O AR5
FE—[ N2 sys.path_hooks (Blipath entry hook) 3& 8] [ finder , MFPs%t4 G818 i3 path entry &
SENEER
{52 importlib.abc.PathEntryFinder PA TR A D& &S AT SE BN
path entry hook -- J&1E A 0541

— MRS, EAERGE AR E path entry PRI LL T RESMET sys . path_hooks 5
Rk [l—A path entry finder .

path based finder -- J& B 120 #k 55
BN —Fh U312 3% %E , AIAE—Aimport path TR

path-like object -- J§ 2R A5

RFE— DRGNS . BRI R A A — N Fn N str 5% bytes X4, v P —
AL T os.PathLike MM S . — 4% FF os.PathLike P XT Rl M os . £spath ()
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PREEL R str B bytes REIF RS 4E; os. fsdecode () fll os. £sencode () A4 5
RS str ok bytes RBHLEE, G2 PEP 519 5] AK.

PEP
“Python 35 FE W WIS . —> PEP i@ — Wit SCRY, ok Python £t IXHRAL(E B, sifliid
—A~ Python 3R K HEBE S 30 . PEP [ 24 H RS ff 1) 452 AR RUAR I T4 8 M A s B T
PEP [ VE A de th U s R DR 1) S 15t DA R A5 Python BT HL R 40 5
SCREEEERLE] . PEP BVEE AT SHEAEAL K IS LR, IR ) 2 I Bie A SR .

%10 PEP 1.

portion -- {54y
FA RS — 1 44 25 () B A BEAS H SR SO E A (WATREAERCT —A> zip U, Bk E XL PEP 420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ API
B2 APT 259 T HEBRAEAR T E 1 ) JE A A RAIE 2 AN Y I iz 11 . AR IR N A&
HERAS, HHBEEAMONE E, ST BETER O I & B 1 8 A U B T O T 3517 ) JE AN AR A 1 o
M (EEAFERERIZEE ) o WSO S BEREIET - (E APT B IN A Z B K 2% [ 3 i 7™ 5 SL At v
BRI & B A ] B 2 XA -

ISR A2 E APLRUE, (a5 AARA Rt S PN I a Moy 587 — AR 1R AR DA )6
SRR R B — Fh ) S A R R T R

X APAE B AR SR VPR E PR RS AT L, A 2T M KRBT SRIE BT IN . 115 W PEP 411,

provisional package -- #7740
2 W provisional API,

Python 3000
Python 3.x &7 RIBERR (X4 FAEMA 3 B RTREIE TR e B 7)o AR s
yg cch3k770

Pythonic

Fo— Bk —BoRAS E % 5 E T Python 55 5 i B KU FIEE A, A0 AS i () LA 55 v T e
SRS PACRD . B, Python [ F RS 2 (fi ] for {EAIEIR M i —AS o X S P i T T .
VP22 B A XA 250, TR AR ZGE Python (19 A I &k B0 F — MU TS

-
for i in range(len(food)):

print (food[i])

I 7B 55 57355 B Pythonic (7535 /& X FERY:

for piece in food:
print (piece)

qualified name -- [}t ¢ %55
—NPAS SR AR, s B 4 R VR I B b e AN R AR
AH I UL PEP 3155, X Fhemn ZH BRI, BRE a5 g m—2

-

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICV

(£ F )
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(#z E70)
>>> C.D._ _gqualname_
'C.D'
>>> C.D.meth.___qualname_
'C.D.meth'

MW T HI HBRES, %ERE & AR B R A DS S R A i A, i B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5| /1%
TR X E 5 R . S— X205 i 8% B, et Rk, Kk immortal 34 H.
KA AE T ITE, PRIGX R S KA R 511206 Python AR SR UiiE & & A
ALY, AHE @ CPython SEL—AK4ICER . BT A LAV sys.getrefcount () BRECEIERAIFR;
ERTZ 5 AL

regular package -- ;{0
g B package, HIANELEH —A~ __init__.py XM H R,

%2 Jnamespace package.

REPL
“EERL-SR(E-FTEMEFR” read-eval-print loop (46 , interactive ffRERS shell 155 — 4.

__slots__
—PWEFES TR R, 38 A TS P R S S X S RS B S R AT A . A R IR
AT, BB ARG, B AR DEIE N RA, GIAFE AR Y AR, HF B
ST XN

sequence -- J3- 4]
—Phiterable, © 3 FFE __getitem () FEIR VAR BRI HITREAMICE VI, I X
T REPIKER __len__ () k. WEMFHIZEEA list, str, tuple fll bytes 5.
BEEMR dict BEFF __getitem () Ml _len_ (), {HEHIEZAMGHAETS, HAEHHE
Bimmutable ST A ECRE R ICE,

collections.abc.Sequence IZ H LK EN T —TEFEEWE D, BAE __getitem__ () FI
_len_ () ZA4b, BEIT count (), index (), _ _contains__ () fl _ _reversed_ (). SEF
W R ORI DV register () RN . TIRECE 268 H 790 B E L S, 155
5] 38 PR

set comprehension -- 41T 3K
A PR —AF RS R A B T R R F SR E AR R BEH YR, results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFFEES {'r', 'd'}. S comprehen-
sions.,
single dispatch -- ¥R
—Fgeneric function 53IRIE, HLIRET PASEIRBORIESRT .
slice -- Y )y
W AL TR sequence [ —F A M4 . U)o i R ARbRic R EU8, 78 11 Thas LA
B 5 WNEcE, il variable_name[1:3:5]. F#E%5 (FAR) ARCAENTREH slice X4,
/S|
25 AN S B P T 2 5 R AR (B T B AR AT AR PR AIE 22 4 1) APT Bsf 5k T AR FH 505 AR
AR APTATISRAR BAFESCR o e, (R FRLRST R (SE5RIIHE) -

e (RERL) CRET IR ERZEAE T A SBEIAL APT IR
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Ti— N ERMRRFEHAS K &L
Z: i, PEP 387: Soft Deprecation,

special method -- $¥5% J5 1
—Flih Python Bt 7, SR S/ AT BB R 225 . SRy S0 4 PRI o
HR AT RIZE . H5k T VR S0 2 1 specialnames.

statement -- {41
BRI B (— MU “H”) MR —ZR B )R] AR —expression SN KRBT HIZEH
Bin if. while 85 for,

static type checker -- FF ARG 75 7%
BEHX Python IS IF AT 4T, PATIR M GIAIDF SR INT LR . 7SR £ 2427 A typing
Bk,

strong reference -- 5 5| J1]
7t Python #J C API W, 555| F2+ ARa 5| AR B E RX 25 . e 35 | i nl 8 14 5
Py_INCREF () RFRHUGRSG| M AEMRS | H Bl Py_DECREF () RBEHE .

Py_NewRef () PREXATHH T OB — A n0ams | . @, SR B FA RS | B9 1E 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

i 2 Rlborrowed reference.

text encoding -- LA 4G H% X
1 Python Ht, —/NFAFHRZ—H: Unicode 55 (FEFI A U+0000--U+10FFFF). b T fAMak (& H—A4>
FHRHEH, BERERTIMC— BT
PN FAFER IR — NP IIRERR N “ahs”, TSP 9 b B Q3 AT ER R “ffns .
HEMAFEPI ST galihds, BTSN SUAR GRS,

text file -- SCA Lk
—FhRBHE S str XF4LW file object T8 — A SCAS SO S s A 17 0] — N T ) 217 1 B o O B s b
Hrext encoding o SCA SCAFIBIFAFEASCAR ("o 5 'w' ) FTFFH . sys . stdin, sys. stdout
PAJ io.StringIO HSEH.
Fi S Fbinary file T fREREBTLE A3t 2 WSS

triple-quoted string -- — 5|5 45
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
TFEEETAARE, HEGZMAAL. ENTATIRIETZE NS R G XS SN 5, HH
A PABSHER Z AT Jo i M AT, RS SO AT R IR BT A

type -- 23704
KB Ye g —A> Python X[ R JE TAHAMIE; B MXERAEA—MEE. TRHTEXZWEE, TARE
M) __class__ JaMk, BZiET type obj ) SKEARHL.

type alias -- J3713j] $4
—ARA R S, B SR R AR A 28 R AR IR
RGN 2 m A A2 faffk 22 2 o2 A% . filn:

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

] DA e ] s
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Color = tuple[int, int, int]

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

Z 0, typing £l PEP 484, H 7 %t I T RE ORI

type hint -- J3% 7§
annotation KA. RJEVE. RERIE S SR FIME S & ARG 23,

RN AT PERY A /2 Python SRR, HEATR A X240 & 5 RA AL, BATEREN ) IDE
ST EEI s R

SRR IR R B KRBT AGE ] typing. get_type_hints () KU, {HJRHAL
TR

Z )L typing fll PEP 484, HAA Xt eI RERYHEAN 14 o

universal newlines -- i JI| #i47
RSO, AR A S BRSO . Unix FOF45 205 " \n" . Windows 1
25 "\r\n"' PAJZIHM Macintosh [ 2% '\r ', Z: I, PEP 278 il PEP 3116 fll bytes.splitlines ()
T RN Z U o

variable annotation -- 25 & bR7i:
ot AR v 2K @ Pk i annotation

TERREAS RSB IERT, af n] e oy HLN(E

{class C

field: 'annotation'

AR EARHEE F RO R A 0 BINDA R AR B2 int JRARO(E:

[count: int = 0

AZ AR EEVA I A AR I, annassign —7 .
Z: I function annotation, PEP 484 F1 PEP 526, H. A T IINEE. J53% 2% annotations-howto DA T fif i
FHARE I A 52 B
virtual environment -- JfZ {3555
— PR AP B S TR A, fuiF Python I PN B FH AR P AHE 28 FIFHEL Python 43 R A B AN &1
PeBIi— &% Lzt HA Python [ FIFEF AT R -
HZ venv,
virtual machine -- JE L
— G FEAEA A LT EAL. Python JBHUML AT AT 1R R 185 T AL iU byrecode o

Zen of Python -- Python 2 fifi
Sl Python BLLFIGEN SH2E , BT IS ORI o7, 73R U YA T A4 BB A o
¥iA”import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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#ik: GPL #6409 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fif Python Vil HEHK FoF (4 % 16 80U
HOSSAS, T T TFURPF I S5 . GPL 3V THIE G5 Python 1T DL FUEEAE GPL R A %k P4 £ W
IS RV TN AAT o

AR ZAE Guido 1753 T TARRISNTEIEE , (IR LA SN AT RE .

C.2 FRERs{ LAE M5 &M Python By F0F ¢

Python A SCRS ) 1 V7 W] 3BT PSF 4 T #7330

M Python 3.8.6 JF 4, SCR{HFAYRG] . BRAEHE AR AR R A2 PSF VF AT PSRN 5 25 2 BSD 4T HYME
VAT

K850 6575 Python th I BPHET R RO VT, ST & AR T 2 TR IS — B0t 5 sy
BRSBTS B T4 0 7T 5 8 i,

C.2.1 FF PYTHON 3.14.0a0 & PSF #a]#iX

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.14.0a0 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 3.14.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All.
—Rights

Reserved" are retained in Python 3.14.0a0 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 3.14.0a0 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
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY_
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON FF5 /5 ] P& 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.

&)

C.2. FESHLIHMBHAXMEA Python BaRERFOZ M 97




Python Setup and Usage, A {Thi4 3.14.0a0

(% L350

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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.

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."

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.

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.

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

&)
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 Wk ol S5
AT 2 Python ATHU IS =y BOPF VAT RIBINITIA, WRIF RS e FLRIBE A K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C §" &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

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,
All rights reserved.

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

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

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

3. 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
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

&)
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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)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: https://www.wide.ad.jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

Copyright 1996 by Sam Rushing
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

&)
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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 &1

http.cookies Bilhal4 DA RS H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley 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.3.5 HTIEER

trace B E AT

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 O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

&)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode E UUdecode &l

uu e RS AR L 35 AR 7

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 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
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C.3.7 XML 2T =iAA

xmlrpc.client FBHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

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 Ml XF kqueue B AL S DA R AEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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.3.10 SipHash24

Python/pyhash.c 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . &85 AR E:

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

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 4r'5 1] 44 304 . H BliZ U AT HE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

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

The author of this software is David M. Gay.

E

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

E I

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.

* % o

E

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

WA EAE R G A LF hashlib, posix fll ss1 2x{#iff] OpenSSL FE KR THERE. L), Python [¥) Windows
Al macOS 352 /7 W] g 2>t 45 OpenSSL FERRIAS, Fr AFRATHAE ML AL HE—1% OpenSSL ¥F A IEMREIAS . X} T
OpenSSL 3.0 kA5, MESGEATAEMRA, ¥{#iH Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
(N30
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institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade

(B0
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names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ @2 ] It dE 1) expat JRRIARA R, FRAEALE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

The above copyright notice and this permission notice shall be included
GETH)
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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

YEh ctypes BT R _ctypes C ¥ 2 1 A1 4% 7 libfi P50 6% &I A A Y, BRAEM B A E T
——with-system-1ibffi:

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

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 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.3.15 zlib

R ARG EAREIY 20ib AR IH M SR TR, M L5 zlib JACH 8 DR 2 1ib 3 &:

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

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

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

&)
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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

tracemalloc {§i M F M SE L EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All 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
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.
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C.3.17 libmpdec

fEH decimal B FER) _decimal C ¥R 4145 1 libmpdec PR EIAMER, BB RTCE T

——with-system-libmpdec

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

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FEARE 3 4550k BSD 47 v ik & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
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 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,
&)
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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.3.19 mimalloc

MIT 0] E:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

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

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥l UL A4THY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c ity subr_smr.c 41 FreeBSD fi#)”Global Unbounded Sequences” 424> NAZ R & . %
AR ET 2 4555 BSD i a[IE A K

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 "~ "AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR 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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JEFE
cen 77
-2
BOATEI, S
$APPDATAS%, 51

>>> 77
__ future_ , 82
__slots_ ,89
4k

method —— F ¥, 90
HHEE

$APPDATAS%, 51
BASECFLAGS, 41
BASECPPFLAGS, 40
BLDSHARED, 42

CC, 40

CCSHARED, 41
CFLAGS, 30, 4042
CFLAGS_ALIASING, 41
CFLAGS_NODIST, 4042
CFLAGSFORSHARED, 41
COMPILEALL_OPTS, 40
CONFIGURE_CFLAGS, 40
CONFIGURE_CFLAGS_NODIST, 41
CONFIGURE_CPPFLAGS, 40
CONFIGURE_LDFLAGS, 42
CONFIGURE_LDFLAGS_NODIST, 42
CPPFLAGS, 40, 42

CXX, 40
EXTRA_CFLAGS, 40
LDFLAGS, 40, 42
LDFLAGS_NODIST, 42
LDSHARED, 42

LIBS, 42

LINKCC, 42

OPT, 33,41

PATH, 11, 21, 46, 48, 5456, 58
PATHEXT, 48
PROFILE_TASK, 30

PURIFY, 41
PY_BUILTIN_MODULE_CFLAGS, 41
PY_CFLAGS, 41
PY_CFLAGS_NODIST, 41
PY_CORE_CFLAGS, 41
PY_CORE_LDFLAGS, 42
PY_CPPFLAGS, 40

PY_LDFLAGS, 42
PY_LDFLAGS_NODIST, 42
PY_PYTHON, 59
PY_STDMODULE_CFLAGS, 41
PYLAUNCHER_ALLOW_INSTALL, 60
PYLAUNCHER_ALWAYS_INSTALL, 60
PYLAUNCHER_DEBUG, 60
PYLAUNCHER_DRYRUN, 60
PYLAUNCHER_NO_SEARCH_PATH, 58
PYTHON_BASIC_REPL, 16
PYTHON_COLORS, 10, 16
PYTHON_CPU_COUNT, 10, 16
PYTHON_FROZEN_MODULES, 9, 16
PYTHON_GIL, 10, 16, 83
PYTHON_HISTORY, 16
PYTHON_PERF_JIT_SUPPORT, 10, 16
PYTHON_PRESITE, 10, 17
PYTHONASYNCIODEBRUG, 14
PYTHONBREAKPOINT, 11
PYTHONCASEOK, 12
PYTHONCOERCECLOCALE, 14, 25
PYTHONDEBUG, 6, 12, 32
PYTHONDEVMODE, 9, 15
PYTHONDONTWRITEBYTECODE, 6, 12
PYTHONDUMPREFS, 17, 32
PYTHONDUMPREFSFILE, 17
PYTHONEXECUTABLE, 13
PYTHONFAULTHANDLER, 9, 13
PYTHONHASHSEED, 7, 12
PYTHONHOME, 6, 11, 61
PYTHONINSPECT, 6, 12
PYTHONINTMAXSTRDIGITS,9, 12
PYTHONIOENCODING, 12, 15
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PYTHONLEGACYWINDOWSFSENCODING, 14

PYTHONLEGACYWINDOWSSTDIO, 13, 14
PYTHONMALLOC, 14, 31
PYTHONMALLOCSTATS, 14
PYTHONNODEBUGRANGES, 9, 15
PYTHONNOUSERSITE, 7, 13
PYTHONOPTIMIZE, 7, 11
PYTHONPATH, 6, 11, 54, 61, 66
PYTHONPERFSUPPORT, 9, 16
PYTHONPLATLIBDIR, 11
PYTHONPROFILEIMPORTTIME, 9, 13
PYTHONPYCACHEPREFIX, O, 12
PYTHONSAFEPATH, 7, 11
PYTHONSTARTUP, 6, 11
PYTHONTRACEMALLOC, 9, 13
PYTHONUNBUFFERED, 8, 12
PYTHONUSERBASE, 13
PYTHONUTFS, 9, 15, 55
PYTHONVERBOSE, 8, 12
PYTHONWARNDEFAULTENCODING, 9, 15
PYTHONWARNINGS, 8, 13
TEMP, 51

RFHA, 89

FEAR
method —-- F#,85

A

abstract base class —— fWHEEX, 77
annotation —- AFE, 77
argument -- ¥, 77

asynchronous context manager -- =+ ¥ L

TXEHEE,T8

asynchronous generator -- F %4 ks, 78
asynchronous generator iterator -- =3

Pk gk KA, T8

asynchronous iterable —-- & % 7 #% % £,

78

asynchronous iterator -- #FH&RE, 78

attribute —— B, 78
awaitable -- W&fEx£,78

B
-B
S AR, 6
-b
AT, 6
BDFL, 78
binary file —— Z3E#|U#,78

BOLT_APPLY_FLAGS
i AATHIR, 31
BOLT_INSTRUMENT_FLAGS
AT, 31
borrowed reference -- fENE|H, 79
——build

A AT, 36
bytecode —-- F¥#,79
bytes—like object —— FFAX£L,79
BZIP2_CFLAGS

42, 28

BZIP2_ LIBS
AT, 28

C

—C
mAATHI, 4

c #4,79

callable -- i FAX%£,79

callback -- [, 79

cc

i AATHI, 27
CFLAGS, 30, 4042

W AATHI, 27
CFLAGS_NODIST, 4042
——check-hash-based-pycs

i AATHIA, 6
class —— £,79
class variable —- (T &,79
complex number —— £#,79
CONFIG_SITE

# AT, 36

context manager —— FTX&HE 79
context variable —- FTXEE,79
contiguous -- #%4, 79

coroutine -- HH4E, 80

coroutine function -- WAEF L, 80
CPP

AT, 27
CPPFLAGS, 40, 42
AT, 27
CPython, 80
CURSES_CFLAGS
AT, 28
CURSES_LIBS
AT, 28

D
-d
AATHI, 6
decorator —- *’L"’ﬁ?
descriptor —- %m:r\ ,80
dictionary —-- 4,80
dictionary comprehension —- F #
80
dictionary view —- FHANE, 80

—-—disable-gil
AT, 27
——disable-ipv6
LTI, 24
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—-—disable-test-modules
4B, 30

docstring -- XHFEHE, 80

duck-typing —— ®F %A, 80

-E

AAATEI, 6
EAFP, 81
——enable-big-digits

# AT, 24
—-—enable-bolt

A 4T H R, 31
——enable-framework

A AATHIA, 35, 36
——enable-loadable-sglite-extensions

wAATHIA, 24
——enable-optimizations

wAATHIA, 30
——enable-profiling

# A FTHI, 31
——enable-pystats

A AATHIR, 26
—-—enable-shared

AT, 33
——enable-universalsdk

AT, 35
——enable-wasm-dynamic-1linking

A ATHI, 29
——enable-wasm-pthreads

4TI, 29
——exec-prefix

wAATHIA, 30

expression —- Fik#, 81
extension module -- ¥ EAEH, 81
F

f-string -- f-F4#,81
file object —-- XHX£,81
file-like object —-- XH&A 4,81

filesystem encoding and error handler

— XHURGHEHEANEHRALERE, 81
finder -- & #, 81
floor division -- 1 FE R, 81
Fortran %%, 79

free threading ——- H W%, 81
function -- F# 81

function annotation -- FHARE, 82
G

garbage collection —— X3 [EI, 82
GDBM_CFLAGS

F AT, 28
GDBM_LIBS

# 4T, 28
generator —— 4 4,82

generator —- 4k #, 82

generator expression —-- 4 K ERAKR, 82
generator expression -- 4K HELXKR, 82
generator iterator —— 4 K #E%KE, 82

generic function —— Z A H#, 82

generic type —-- Z A, 82

GIL, 82

global interpreter lock —-— 4 F B %4,
83

H

-h

AATHIL 5
hash-based pyc —— &£T%HHH pyc, 83
hashable -- ¥, 83
—-—help

AATHEIA, S
——help-all

AATHI, 5
——help-env

A FH, 5
——help-xoptions

@A TR, 5
—-—host

AFTHT, 36
HOSTRUNNER

# AT, 36

IDLE, 83

immortal -- KAEXZ,83
immutable -- FH L Z, 83
import path -- B A#%4Z, 83
importer —— H A £, 83
importing —— %A, 83

interactive -- X %4, 83
interpreted —— #EA, 83
interpreter shutdown —- B %M, 84

iterable —- W#HAX £, 84
iterator -- # R %, 84

J
-J
HATHT 1]

K

key function —-- # %%, 84
keyword argument -- X#F 54, 84

e ]
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L

lambda, 84
LBYL, 84
LDFLAGS, 40, 42

AT, 28
LDFLAGS_NODIST, 42
LIBB2_CFLAGS

4B, 28
LIBB2_LIBS

B oA, 28
LIBEDIT_CFLAGS

oo T, 28
LIBEDIT_LIBS

fr SATH A, 28
LIBFFI_CFLAGS

AT, 28
LIBFFI_LIBS

AT, 28
LIBLZMA_CFLAGS

A AATHT, 28
LIBLZMA_LIBS

BA AT, 28
LIBMPDEC_CFLAGS

fir SATH A, 28
LIBMPDEC_LIBS

fr AATHI, 28
LIBREADLINE_CFLAGS

44T, 20
LIBREADLINE_LIBS

fr AATH IR, 29
LIBS

o, 28
LIBSQLITE3_CFLAGS

B o T, 20
LIBSQLITE3_LIBS

A AATHIR, 29
LIBUUID_CFLAGS

PO
LIBUUID_LIBS

fr AATH IR, 29
list -- %%, 85
list comprehension —— F|k#EE R, 85
loader —- Ju# i, 85
locale encoding —- EZ X B4 EHE R, 85

M
—m

# AT, 4
MACHDEP

# AT, 28

method -- F i
HEFK, 90
B, 85
method -- ¥ 4,85
method resolution order —-- 7 3 W7,
85
module -— ¥k, 85
module spec —— A, 86

MRO, 86

mutable -- W4, 86

N

named tuple —-- B %04, 86
namespace —- @4 X, 86
namespace package -- @ % % [64, 86
nested scope —-- #%ZE1EHH, 86
new-style class -- #FHA %, 86

@)

-0

A AATHI, 6
object —— X%,86
-00
S oFRT,T
OPT, 33
optimized scope —— Eh{LHY1EA H, 86

F)
-P

i AATHI, T
package -- 4,87
PANEL_CFLAGS

fr AfTHIA, 29

PANEL_LIBS
# AR, 2
parameter -- #%, 87

PATH, 11, 21, 46, 48, 5456, 58
path based finder -- ETHEEZEHERE, 87
path entry -- BEAH,87
path entry finder —-- BAEAN D24, 87
path entry hook —-- H&ZNH4F,87
path-like object —-- HK#HFEX4£, 87
PATHEXT, 48
PEP, 88
PKG_CONFIG

SRR, 27
PKG_CONFIG_LIBDIR

B AATHIA, 27
PKG_CONFIG_PATH

A AAT]I, 27

magic method -- JEAR ¥k, 85 portion —— Ef4, 88

mapping —- B4, 85 positional argument -- fI& % #, 88

meta path finder —- TUERAZEHEE, 85 —-prefix

metaclass -- T, 85 aAATHIR, 30
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PROFILE_TASK, 30

provisional API -- # % API, 88
provisional package —-- ¥ M, 88
PY_PYTHON, 59
PYLAUNCHER_ALLOW_INSTALL, 60
PYLAUNCHER_ALWAYS_INSTALL, 60
PYLAUNCHER_DEBUG, 60
PYLAUNCHER_DRYRUN, 60
PYLAUNCHER_NO_SEARCH_PATH, 58
Python 3000, 88

Python #IEZE; PEP 1,88
Python #IEZE; PEP 7,23
Python #IEZE; PEP 8,75
Python HEEZ I ; PEP 11, 23,45,63
Python HIEZE; PEP 238, 8l
Python #IEZEN; PEP 278,91
Python #IEZEY; PEP 302,85
Python ¥ IEZE; PEP 338,4
Python #IEZEN; PEP 343,79
Python H¥IEZ I ; PEP 362,78, 87
Python #EEZ W ; PEP 370,7,13
Python #IEZEN; PEP 397,56
Python ¥ IEZ; PEP 411, 88
Python #IEZE N ; PEP 420, 86, 88
Python HEEZ I ; PEP 443,82
Python HHEZ; PEP 483,82
Python #IEZE; PEP 484, 77,82,91
Python ¥ IEZE Y ; PEP 488,7
Python #IEZ Y ; PEP 492,78, 80
Python HEEZ I ; PEP 498, 8l
Python H¥IEZ I ; PEP 514, 56
Python HEEZ P ; PEP 5109, 88
Python #IEZEY; PEP 525,78
Python #IEZE; PEP 526,77,91
Python #IEZ Y ; PEP 528,55
Python H¥IEZ P ; PEP 5209, 14,55
Python H¥IEZ P ; PEP 538, 15,25
Python #iEZE; PEP 585,82
Python #IEZY; PEP 703,50, 81, 83
Python #IEZEN; PEP 3116,91
Python H#FEZ; PEP 3155, 88
PYTHON_COLORS, 10
PYTHON_CPU_COUNT, 10
PYTHON_FROZEN_MODULES, 9
PYTHON_GIIL, 10, 83
PYTHON_PERF_JIT_SUPPORT, 10
PYTHON_PRESITE, 10
PYTHONCOERCECLOCALE, 25
PYTHONDEBUG, 6, 32
PYTHONDEVMODE, 9
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 32
PYTHONFAULTHANDLER, 9
PYTHONHASHSEED, 7, 12

PYTHONHOME, 6, 11, 61
Pythonic, 88
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 9
PYTHONIOENCODING, 15
PYTHONLEGACYWINDOWSSTDIO, 13
PYTHONMALLOC, 14, 31
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 7
PYTHONPATH, 6, 11, 54, 61, 66
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 9
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 9
PYTHONUNBUFFERED, 8
PYTHONUTFS, 9, 15, 55
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-q
AATHEIR, T
qualified name —-- [RE %R, 88

R
-R

TR, 7
reference count —— B|H#t#, 89
regular package —— %”fﬂu@,89
REPL, 89

S
-S
wAATHRI, 7

# AR, T

sequence —- J¥7%,89

set comprehension -- £4# &R, 89
single dispatch -- 24k, 89
slice —— 1 )k,89

special method —- H#F ik, 90

—S

statement —- &4, 90
static type checker -- #AXA N EH, 90
strong reference —-- 5|, 90

TCLTK_CFLAGS
AT, 29
TCLTK_LIBS

e ]
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SR, 29
TEMP, 51

text encoding —-- X ARZHEKR, 90

text file —-- XARXfF, 90

triple—quoted string -- Z 5| 5FHH, 90
type —— XA, 90

type alias —-- XA J4Z,90

type hint —— KA F4#, 91

U
-u
BARRA,T
universal newlines —— i JH#%4T,91

HA TR

BOLT_APPLY_ FLAGS, 31

BOLT_INSTRUMENT_FLAGS, 31

—--build, 36

BZIP2_CFLAGS, 28

BZIP2_LIBS, 28

-c, 4

cc, 27

CFLAGS, 27

——check-hash-based-pycs, 6

CONFIG_SITE, 36

CPP, 27

CPPFLAGS, 27

CURSES_CFLAGS, 28

CURSES_LIBS, 28

-d, 6

——-disable-gil, 27

——-disable-ipve6, 24

——disable-test-modules, 30

-E, 6

——enable-big-digits, 24

——enable-bolt, 31

——enable-framework, 35, 36

——enable-loadable-sglite-extensions,
24

——enable-optimizations, 30

——enable-profiling, 31

—-—enable-pystats, 26

——enable-shared, 33

——enable-universalsdk, 35

——enable-wasm-dynamic-linking, 29

—-—enable-wasm-pthreads, 29

—-—exec—-prefix, 30
GDBM_CFLAGS, 28
GDBM_LIBS, 28

-h, 5

——help, 5
--help-all,5
--help-env,5
--help-xoptions,5
—-host, 36
HOSTRUNNER, 36

-I1,6

-i,6

-J, 11

LDFLAGS, 28
LIBB2_CFLAGS, 28
LIBB2_LIBS, 28
LIBEDIT_CFLAGS, 28
LIBEDIT_LIBS, 28
LIBFFI_CFLAGS, 28
LIBFFI_LIBS, 28
LIBLZMA_CFLAGS, 28
LIBLZMA_LIBS, 28
LIBMPDEC_CFLAGS, 28
LIBMPDEC_LIBS, 28
LIBREADLINE_CFLAGS, 29
LIBREADLINE_LIBS, 29
LIBS, 28
LIBSQLITE3_CFLAGS, 29
LIBSQLITE3_LIBS, 29
LIBUUID_CFLAGS, 29
LIBUUID_LIBS, 29
-m, 4

MACHDEP, 28

-0, 6

-00, 7

-p,7
PANEL_CFLAGS, 29
PANEL_LIBS, 29
PKG_CONFIG, 27
PKG_CONFIG_LIBDIR, 27
PKG_CONFIG_PATH, 27
——prefix, 30

-q,7

-R,7

-S,7

-s,7
TCLTK_CFLAGS, 29
TCLTK_LIBS, 29

-u, 7

-V, 5

-v, 8

—--version, 5

-W, 8
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——with-address-sanitizer, 33 AT/, 8
—--with-assertions, 33 ——with-address—-sanitizer
——with-build-python, 36 AATHI, 33
—-with-builtin-hashlib-hashes, 35 --with-assertions
—-with-computed—-gotos, 31 4TI, 33
——with-dbmliborder, 25 ——with-build-python
—-—with-dtrace, 33 AT/, 36
-—-with-emscripten-target, 29 —--with-builtin-hashlib-hashes
—-—with-ensurepip, 30 4TI, 35
—--with-framework-name, 36 ——with-computed—-gotos
——with-hash-algorithm, 35 AT/, 31
——with-1ibc, 34 ——with-dbmliborder
——with-1libm, 34 AT, 25
—--with-1libs, 34 --with-dtrace
——with-1to, 30 AT, 33
—-—with-memory-sanitizer, 33 -—with-emscripten-target
——with-openssl, 34 wAATHIR, 29
——with-openssl-rpath, 34 --with-ensurepip
—--without-c-locale-coercion, 25 A ATH I, 30
—--without-decimal-contextvar, 25 ——with-framework—-name
—--without-doc-strings, 31 4T T, 36
——without-freelists, 25 —--with-hash—-algorithm
—--without-mimalloc, 31 AT/, 35
-—without-pymalloc, 31 --with-1libc
--without-readline, 34 4TI, 34
——without-static-libpython, 33 —-with-1libm
——with-pkg-config, 26 4TI, 34
—-with-platlibdir, 25 -—-with-1ibs
——with-pydebug, 32 fr SATHI, 34
—--with-readline, 34 --with-1to
-—with-ssl-default-suites, 35 A AT IR, 30
——with-strict-overflow, 31 --with-memory-sanitizer
——with-suffix, 24 AT, 33
—--with-system—-expat, 34 --with-openssl
--with-system-1libmpdec, 34 TR, 34
——with-thread-sanitizer, 33 --with-openssl-rpath
—-—with-trace-refs, 32 AT T, 34
-—with-tzpath, 25 ——without-c—-locale-coercion
—-—with-undefined-behavior-sanitizer, AT, 25
33 ——without-decimal-contextvar

——with-universal-archs, 35 - AATR TR, 25
-—with-valgrind, 33 --without-doc-strings
——with-wheel-pkg-dir, 25 AT/, 31
-X, 8 ——without—-freelists
—X, 8 @é?ﬁﬁlﬁ5 25
ZLIB_CFLAGS, 29 ——without-mimalloc
ZLIB_LIBS, 29 AT I, 31

—--version —-without-pymalloc
ATHI 5 AT, 31

virtual environment -- &I, 91 —--without-readline

virtual machine —-- JE#HL, 91 4TI, 34

—--without-static-libpython
W #ATHIA, 33
W -—with-pkg-config
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@A 4THR, 26
—-with-platlibdir

i AT, 25
--with-pydebug

R AATHI, 32
——with-readline

A FTHIT, 34
—--with-ssl-default-suites

i AATHI, 35
——with-strict-overflow

R AATHI, 31
——with-suffix

a4 4T, 24
—-with-system-expat

AR, 34
——with-system-libmpdec

AT R, 34
--with-thread-sanitizer

AT, 33
-—with-trace-refs

A FTHR, 32
-—with-tzpath

wAATHIR, 25
--with-undefined-behavior-sanitizer

@ AT, 33
——with-universal-archs

AT, 35
-—with-valgrind

W AATHIT, 33
——with-wheel-pkg-dir

@A FTHT, 25

Zen of Python -- Python i, 91
ZLIB_CFLAGS

B AATHIAN, 29
ZLIB_LIBS

4 TR, 29
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