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CHAPTER 1

AN 4= =
ITSINE
AR RS B, CPython b & i i 017 5 FF5 .
HASEIA A7 T e A AR TH] . PN implementations .
1.1 21T
i ) Python I, W DAFEE N ST R :
[python [-bBAEhiIOPgRsSuvVWx?] [-c command | -m module-name | script | - ] [args] ]
R DL ) 2 SR Bl I R AT A -
[python myscript.py ]

1.1.1 EO®E
FRREREH: L2600 T UNIX shell, PR T 451 V8L 7 -

o P R B A tty B AR R AR, ESRE A G HITEN B 2551 EOF
CCZE R 4%, VRATDATE UNIX 4% ctrl-D B{fFE Windows % ctrl-z, Enter SEP24E BLFAF) .
HRZHMAAWEZFE, S5 tut-interac,

o MIHAZREMRERASCIER A Y, B8, F T4 ST
o MHARAZEAAE, A% FSREERG T8 42 AR AR

o I -c command WK, AT command F7R 1) Python i541] . command W DAL A TAF - BRI £
A, TR, A2 ETFAAAE Python 1547 AR R B

* il -m module-name Y I, 7 Python BiBpierh A H AR ML, FHREHA AT
X HEAT, SefptrammA, HdT.

I S A LSRR ARR TSR, I RS SHEE sys.argv B - 3535, HAI0R, BTN RN
THIITCR (sys.argv(0]) JRFRREFRIERITHFH

—-c <command>

AT command W #) Python fCHY . command W DAJg— 451847, W] A BT/ 0 R 2 41847,
Hr, pies A S i h i — .
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(EH LIRS, sys.argv BEDICEN "—cm, HFLIEUHTHRMAZR sys.parh I3k (ILEHF
HRREAE N TUZ A ) -

5'[7,{#/[\ ﬁ'ﬁ‘$ﬁ: cpython.run_command #Fﬁﬁiﬁﬁ command,
1E 314 A A28 B command SAEATZ 1T H 1R

-m <module-name>
1 sys.path FHERAERH, DA __main  BRPITHNE
GBSO L, WA RS (py). BURANNA IR L% Python i, [HASLHE
P VESR SR (BN, ARV S EFER - AR .
WaAF (UfEamaaSma) WAarriii. FH AN BB AN, MRS <pkg>.
_main_ AERFEBIAT WATHRRE T SN AR S H S 4 R 1 B SR zip U
AL BT A

O #ik

BEVEIFUANTE T N BRI A C S HI9 AR, DA BB BLE) Python B SC 4, H
e EAPIRTE T B p e, B AT BRI AR IR SO o

RS BRI, sys.argv B EDNICERRFNBLRSCOFAY SE RIS (FEE CAERSCEMIE], 510
RN ") oo IR, HETHSARBANA sys.path Tk

-1 BT AT R AE B B A N B T AR, BRI sys . path BEANAL S M HT H SRR S Y
site-packages H k. JTA PYTHON* FRBEAS B AR P Z00%

VFZBnifE PERCIUER AL S AE A TIN, ARIAST SR ARG o B0 timeie AREHRL:

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # %k BUiEIF

%IZQ#/I\ %’ﬁ‘%ﬁ‘ cpython.run_module #ﬁﬁ'%%%{ module—name,

& B0

runpy.run_module ()

Python fURS AT AT £ il ) 55252 i
PEP 338 - SR {10 Bl A AT

1E 3.1 jUA R AR R A ARRIZAT _main_ TR
TE 3.4 AR B A A H: [ SO 44 25104

MARERT A (sys.stdin) SRS . FRUER AN Zoumit, R -1,
MBS . eye. argv MOS— 0202 0, [N, HO4ATHRMIA sys.pach T3k
Sl ZE—ANAHESEN) FHiT$4 cpython. run_stdin,

<script>

AT script Hif¥) Python RS, XS HRN (LEXTEAARS) SCPFRGEESAR, f810 Python U, W&
_main__.py AP H S, S _main_ .py SCPFRY zip S

RTINS , sys.argv BSE— D ILRIRIEM QAT P E R HIA LR

UR A2 R A ) Python SO, WHEIZSCPFTTE H SR sys . path B9TFk, I HABZICI T4
fF _main_ BEHORIAT.

4 Chapter 1. $41T50iE
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TSR A2 B 1) H sl zip SCHF, WHEIARZ A sys . path BYFFK, FAERALE Y __main__.
py PFHAE _main_ BIHORIAT.

—1 eI AT R AR PR B A N s T AR, R sys . path BEANELE U HT H SRS Y
site-packages H 3¢, A PYTHON* MAEEAR i WAL SS9 20K

5| % —A HITEM cpython. run_file HPHHFSH filename,

& B0

runpy.run_path ()

Python fURS i AT £ il 1 1) 55252 i

ARG RIS, -1, sys.argv[0] AT ("), HILLFIHRME sys.path BJF K. I
S, WERFRGE SRR, JCREA SIS tab kb2 AT i 4idE (2L rlcompleter-config) .

& B0

tut-invoking

TE 3.4 JAS RS T F 2R tab Kb AT S i -
1.1.2 B %I

-2

-h
—-help

FTENFTA fiir A7 10 B X I 5728 k1) f Atk AR F R o
—-help-env

FTED Python & JRIFIFAL R 1Y ] R IR IR AR H .
Added in version 3.11.

—-help—xoptions
FTENSEILL R - I fRT R AR R
Added in version 3.11.

—--help-all
FIEDSE B0 (5 BARFEIR
Added in version 3.11.

-V

——version

iy Python JRASS B H . /RFlanT :

[Python 3.8.0b2+

AP v R, i ESMEER, 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 £,

1.1. &7 5
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1.1.3 H{thi%kIn

-b

T bytes B bytearray #4t°h str B K45 GmbE X B 7ERF bytes B bytearray 5§ str 83
e bytes 5 int PEATHCAC IR A HH AL . 24T 45 I (—ob) B IS4 4 -

TE 3.5 AR AACH: AN bytes 5 int AYHLEL.

25 W R TR, Python AYES AR E A pye . FHi5Z 7 PYTHONDONTWRI TEBY TECODE

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

-E

-i

PEREET IR AER) - pyc SUPFASIEIT N . 2 UL pyc-invalidation. 2434 default I, CiEEHMIA
Ve 1 5L T I A (ELAY 7 T B ZAT SO RHAR S LB TE SGHIATIRAE . 2480 always WF, P i g
FfE - pye SCUF, AR Bt E il 2 AR 5 AR AR 6 B A PRSP AT IR IR . 2430 never
W, BTN . ove SUARRFA SRS B PR SO F I TR L -

ET AR . pye SCPFITE SO 2 32 BRI .

EHfEras AR s (RS RER). HiES I pyTHONDEBUG FREGAR &R
AR IRRG EEPython &9 FX M) 520, 75 DB KF- 9 200

ZME T pYTHON* MREEAR B, AN vl e % B 1Y PYTHONPATH ] PYTHONHOME ,
T3ES P A -1 (B85 2.

HEPATZ G HE AR A
O 1 BETURAE R AL — G 00 R A S AR
o YRV SE DS EEA
o MEHT - BRI
o T -m I
ZHBXBIELE sys . stdin HIE—NRuGHH2)EE) . PYTHONSTARTUP LIRS
AT, BAHR SRR, KAe R mal ek . 0 pyrroNINsPECT,

AR S EEZ AT Python. SRR £, P Fl-s 35

TER BT sys.path BN & A ITE H SN 55 H P11 site-packages H k. A5 PYTHON*
PRI AS AR S 2 o T T DA N B 14— 25 A R o ARF 1 F P AR RS

Added in version 3.4.

FEW assert 1B A AR A __debug_ IMEAE NSRS . IHE - pyc IR Z AT .opt-1
P B G (bytecode) WCH-44 (0 PEP 488)., {524 PYTHONOPTIMIZE,

TE 3.5 WA S LS : 4K Hl PEP 488 23 . pye X4 .

e -0 MBS &7 SO EAr . M TE cpoye §RA ZHIRIN copt-2 K ¥ C 4% S
(bytecode) W) 34844 (Z I, PEP 488),

e 3.5 JUA KA AS B fKHfs PEP 488 214 . pye SUMF4 .

-P
NI B A BTIEAN L RIS sys.path:
* python -m module fir&47: NEMIN Y HI LAEH &
6 Chapter 1. $41T50iE
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-q

=]

-u

-V

» python script.py Ar&4T: REMPIBIABIAEH . MRR—ASHER, MR
.
« python -c code fll python (REPL) f47: REMHIZSFAES , AR Mol TAEH .
BIE S pyrHONSAFEPATH AN DAK -E Fl- 1 (FRES) 2.
Added in version 3.11.

RIAAE 22 HA R AN S 7R ORI AR5 B
Added in version 3.2.

TR A LA . MR AEIRAS & pyTHONHASHSEED W(HI AR random Bf A 2ERL, MG
A FENUALFEBGA RS 0L T AT 8 FARAS .

TEZ HI AR ) Python H, IEEI 22 J MG A BEALIE , DARFFAFER AT I M R I __hash__ () {E/H]
AR RELE Ik B EAHERA Python JERR ARFORFFEE , (Hi2HE HA GRS Python
PERERIE AR A AT -

WA AL BFEET X RS D B 4 A5 DR 46 IR 95 B P2 BB 3r, X Ahda AR T #4038 dict 7E
FINTE L R IPERERD O(n?) SE 24 . 1527 http://ocert.org/advisories/ocert-2011-003.html T i1 .

PYTHONHASHSEED FRVFR VA s P T 25 i 15 B — A [ L.
Added in version 3.2.3.
T 3.7 WA ARSI TS 2 Tk 20

ANERF Fl P site-packages H FKIFME| sys.path,

%5 5% PYTHONNOUSERSITE,

& B0

PEP 370 -- 43 FH 'Y site-packages H 5%

B site B A ST IR T 0 miXt sys . path BERAE. WER site M EHEAMTA
WATEALX LA ANRARA B L BT site.main (),

i stdout Al stderr JFi A B 25w, MR IRT stdin i FoEE M .
FVE 2 PYTHONUNBUFFERED,

TE 3.7 BRAS % A=A 0 stdout F stderr i E SCAS 2 PRAEASE FH 250

FFRTER IR AR IS A T I — 205 R, Rnsiomaki ity GO s B AR ) . M4 v
(—vv ) B, RSN ST —FEE . BRI F BB a4 dk.

1E 3.10 HUA K AASH: 1 site BEHLI] ARG BIRF AL BAY ol S BEARAN . pen SO

Z3[R] PYTHONVERBOSE

-W arg

AL L. Python (OB LIIRUKF 25 (5 AT HIE) sys . stderr.

TR B BB R S B T A A I T R i 8t i A 4 (B (2 AE BN O > 2
AR e {5

1.1.

8
4

|
~


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

L

-Wdefault
-Werror
-Walways
-Wall
—Wmodule
—Wonce
-Wignore

#
#
#
#
#
#
#

ENRARLEEE —%
HoARE

o i

5 -walways # [
FIARARARRELE %
4/ Python #t 2% 4 —K
S

WF %

action 4, W] DMRIET ZAATHE , MEREGHT
SERISHAT:

=

FEHT oA B 4 B

. BN, -wi 5 -wignore FH[A].

[action:message:category:module:lineno

lineno “FERVCRLATS , Horb O DEREBFATTS , A4 T4 7475

SSE BRI RN T BOTOVERE. BIN1, w ignore

1 DeprecationWarning 545,
action “FELAN_F AR, {HHE AT ICRC A& B .
message 7B SR E A EAHTE:; AR RNE.

category B 4K BIHIICRL (Deprecat ionwarning %), WA IR RISIREH
KA T AR T K

module 7BV /2 (SEREFRAE ) BRAFR; IXFRITHCE R/ NG U -

::DeprecationWarning4%QQE§EE

PASE 2 A R RS AE SRS b 2 iy, R AT i — S PR 1. AR
o IR (ORI, el SR — A5, SFTEH — R RO R R ) .

B H BB DA pyrrOoNwARNINGS PREGAS RERAE ], BRI DAYE Python #2/¥ H ] warnings Hibk
AT BN, warnings. filterwarnings () PRECATAPE {5 B 60 IRk

12 i warning-filter /1 describing-warning-filters | it 55 22 4077 .

-x
BE A 47, PAAVREE A E Unix JE3XH 4 1emd. X306 Al T DOS & J& BB AR -
-X
PREE TS A AR SE B & JE i . CPython H FijsE S T R 81 A FA{A :
e -X faulthandler ¥J5 ] faulthandler, Hi§%[# PYTHONFAULTHANDLER,
Added in version 3.3.
o -X showrefcount WJFEFEFEE Ao #E &2 BB 2518 G, B B 5] TR H
H AR X Had TR A
Added in version 3.4.
+ -X tracemalloc ffi ] tracemalloc #i)5 5%l Python NAEAECAIIRER. FEERIAE LR, H
A B i 2 PR AR IR R R (5 8 . A -X tracemalloc=NFRAME 3K & 3 FR 2 7]
NFRAME WiHJIREE . 7527 tracemalloc.start () fll PYTHONTRACEMALLOC | fRIEIS
Added in version 3.4.
o -X int_max_str_digits ff fl ¥ B H F AP R K ERH. 5N H S H
PYTHONINTMAXSTRDIGITS,
Added in version 3.11.
o -X importtime /NERRFAFEIRIINE . BoEREHAFR. Bititn (AHRRENTA)
A GEE (HERRENSA) . WERENH B LB HBF T aes has. WA
{%python -X importtime -c 'import asyncio',
-X importtime=2 JH AN, FER T ARBIEAIEIC 2B FEXFEL T, PR
cached REFEFAN ] F T EL
8 Chapter 1. $41T5ME
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552 5 PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
TE 314 A K RS HEAINT -X importtime=2 I FHIAMBERC MAMRITA, FHARE 1
2 PAAMAEHEAR AL o
o —x dev: Ji ] Python JF AR, SIATERCATE OL TS 2 SBOE RIF TR A . 7

%5 PYTHONDEVMODE,
Added in version 3.7.
e -x utfs JG i Python UTF-8 iz, -x ut£s=0 ¥ EX 2% f Python UTF-8 A=, (R Ar %45
XV %L A RS RZAt) . 535S pyTHONUTES
Added in version 3.7.
+ —X pycache_prefix=PATH FLVFIf .pyc SCIFH A IS & H FOMMRBYFFATHE, A 2 AU .

% W, PYTHONPYCACHEPREFIX o
Added in version 3.8.

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

Added in version 3.10.

e -X no_debug_ranges & HFEMRIGN G OIEHFIMIEE S (HIT. IRV =M
SER S WL ) WL B S PE WML 2 . IXTE TR B/ NP AR X G20 pye SCHFIHRA F AL IF
AIAE R S (B B B U M AL AL B R . J37H S ] PYTHONNODEBUGRANGES
Added in version 3.11.

+ -X frozen modules Hffi & T VR 45 B HL & 15 B9 5 A WL BT Z 5. {58 on £REANRF
B A of £ FonBATR B 20, WAR 2 LA Python (IEH L) WIERIN K on. N
REFEF L (ETIRAEWZIT) MBI K off. ¥ importlib_bootstrap Al
importlib_bootstrap_external JRZFMLHLEZ MM, RIMIZEIR RN oft. Il
%% PYTHON_FROZEN_MODULES.

Added in version 3.11.

o -x perf X)X} Linux perf PEREITARAU L HE. SIRMAL T ML), pert PEREHTATRFAE
545 Python W] o BT AERLLE-& b ] M AE 24 i REGEA SCRFE DL S A HUE A 55
BRAINE N o . HiEZ [ pyTHONPERFSUPPORT Fi perf_profiling .

Added in version 3.12.

« -x perf_jit FfJ5 XX Linux pert ¥k G745 149 355 I B iy DWARF SCff. 4@ {7
BEE T, perf P HE /> M7 4% 15 BE % (1 /] DWARF {5 5k i 5 Python ¥ . 1 i 1 (X A&
KoL B ] AR 2R G A SRR OU R A AT AT S BOAE N . 535S Y

PYTHON_PERF_JIT_SUPPORT Fll perf_profiling.

Added in version 3.13.

¢ -X disable_remote_debug ZEFILFRIHIA S, 41 PEP 768 rhfirik . X358 BEARS DATE S
—NIERE P HATIIIRE , DA SRS DATE 2 BT R P AT DI RE
I WA AE S 20 & BT, R Y F R GEA SRR, WA S PATAEAT#/E. 20
PYTHON_DISABLE_REMOTE_DEBUG F1 PEP 768.

Added in version 3.14.

e —X cpu_count=n «[%7‘ % J%'El os.cpu_count (), os.process_cpu_count () g
multiprocessing.cpu_count (). n L[Z\f)ﬁj(ﬂ:‘ % F 1, Etiﬁlﬁxd‘ﬂ: %"ﬁ?% PR %IJ %/l\?é?%g
RGiH) CPU HIER M PR RA AL, 73S pyrHON_cPu_cOUNT, MR n 2}y default,
MR 278w A AL

Added in version 3.13.

1.1. &91T 9
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e —-X presite=package.module E'ﬁﬂ/l\*}ii}%}\j% site *ﬁﬂ%}}(ﬁ?Zﬁﬁ PAM _ main__ *ﬁi}%ﬁ
EZHPFA . W, XMFARBIAR _ main_ o HPEIE T3 5AE Python #]#51k
B AT AU . Python FF2EvA R 3K A% X A4 32 IEIRIUA RBAFAE - 731615 PYTHON _PRESITE,

Added in version 3.13.

o -X gil=0, 1 Ml HIEEHBE M GIL. &k o (UFERLE T ——disable-gil AR AT .
Y525 pYTHON_GIL Fll whatsnew313-free-threaded-cpython.,

Added in version 3.13.

e —X thread_inherit_context=0, 1 E’Fﬁ[ Thread /—Eﬁijjﬁﬂ’gj(%ﬁi)ﬂ Thread.start () E‘]i}%ﬂﬂ
PR TR SCRIA . A, SRR AR BN SRS MR, kI {EAE B i LA

BHERIACKH 1, BNA 0, &0, PYTHON THREAD INHERIT CONTEXT.
Added in version 3.14.

e —X context_aware_warnings=0, 1 E’Fﬁ[ warnings.catch_warnings _t—FjC%IE%%fﬁﬂﬂ
Contextvar RAF I L IEARA . MBRWE, BHTIOMIAE F th LA 2T

1, HNH 0, B0, PYTHON _CONTEXT_AWARE_WARNINGS,
Added in version 3.14.

o —X tlbc=0, 1 fEMLE T ——disable-gil P EFEH (1, BRAE) i H (0) AR 7T,
WM, XWEBH LT MRS . 2 pyTHON _TLBC,

Added in version 3.14.
YAV MBI svs . _xoptions FHAILBGL L.
Added in version 3.2.
TF 3.9 WA K EAFH: B2 T -X showalloccount MM,
TF 310 AR KA A58 #EBR T -X oldparser 35,
Removed in version 3.14: —J AR A 45 Jython [/, PIFE B E A EIR S L.

1.1.4 =HIERE

Python fifRE g BRIABL T B M AERR 39 5L 0024 S [l 904 6 Y B 00 e e o o iAo el A
[i) P BA A B SR s 1l

PSS f TERM I dumb K2R B

HEE T FORCE. COLOR FRBEAS &, WIS TERM ME M ERE B B . X3 H T8 T & (EAqr
K2l R ANSLEE UFF R CL R4 .

AR E T no_coLor FREEAS i, W Python FH7E iy H A5 I T 4 . BbAS B I SE 20 5 T FORCE_COLOR.,

FTAT X S BRI AR et A T R B i . A Python fERERS Rl (it W A
PYTHON_COLORS FRIEAS &, WAL E & T No_coLor, JG#& MM 4E4% X5 T FORCE_COLOR.

12 FRLR

X LEPAIE A Fr 2355 Python FUAT R, BATETEM AT X Z iR b BER) , (H -E 8 -1 BRAb. RIEAE, X4

AR R A AT RS BRI A B E .

PYTHONHOME
o A A U Python I B . BRATE LT EBAE prefix/lib/pythonversion fll exec_prefix/
lib/pythonversion EF‘}E%'?, ;H\:q:‘ prefix Ml exec_prefix %Hﬂﬁ%{ﬁﬁﬁﬁfﬁﬁ@ H ZI:k", gj@}\%ﬂ”ﬁ
F /usr/local,

24 pyTHONHOME R KA H X, BERESFIBFRN prefix fll exec_prefix. B NWHIGEAN

EIHE, 5B PYTHONHOME 1K prefix:exec_prefix,
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PYTHONPATH

SISO R R kAR . BT RSN S & iy pata MR — P EZ A os.pathsep ZMHTH
R4 (B0 Unix EJ S S 17E Windows FJ535) . BRIAZIEAFETER H Ko

B T H k2 A, BAS pyTHONPATH 45 H T AG| AL 4l Python #EHAY zip U (JRARAD B 4R %
). TLEM zip LAY JRARH
PROANRT | AW T L2881, (Bl ER 2 PA prefix/1lib/pythonversion FFif (B0 30 Y

PYTHONHOME), ¥ % & 2=#iiNIN%] PYTHONPATH,

H— AN E R E A BN &5 BRI pyTHONPATE ZFT, IEMI SO e o ik i BRHAR . R
%ﬁéﬁﬂ%?}i Python *%}? W/ﬂiﬂg%% sys.path ﬂéi&ﬁi‘ﬁéﬂzo

PYTHONSAFEPATH

WEREPIN — DA TAFH, HAZFRA B ZEMEMN AR IS sys.path: B0 -p PEI
TS

Added in version 3.11.

PYTHONPLATLIBDIR
IR ERBCHIE T, WA A S sys.platlibdir fH,
Added in version 3.9.

PYTHONSTARTUP

AN AN ARSI B, 230 R Python fiy & SFER ALY BN Hm i /R Z BBt
1o GINFAAES S B a2 AT PR [ — i 2318 P T, DR A T Sl AR G n]
PATEAC A il P TR BRI LG o 4338 AT PATESEAS SCF R IB PR /R AT sys . ps Fll sys.ps2 DAY

31sys.Aij_nteractivehook;ﬁo
TEJR SR SRR B AT K #T S cpython. run_startup o
PYTHONOPTIMIZE
ARG — AR TR, B T E -0 . WRBON— M REL WEMMS T 2K
FHRE -0,
PYTHONBREAKPOINT

AR BACRGEBOE , B2 AR5 R AR e — D AT R SR A% m I N G B R 4
FA, BEEZATANXN S5 H sys . breakpointhook () HYBIANSKLBKIZAT, J53# H S di N ER)
breakpoint () RPN . WHARBE, S¥E T, WEMST{H pdb.set_trace”. KfILAER
BEHFAFER"0” 252 sys . breakpointhook () HYERIASE I LA FMT B 1] o

Added in version 3.7.

PYTHONDEBUG
AR R MURPE R — N AESFAF S, B S T e o 0. AR — 4, e A S T
ZUFGE ~do
WIS B SR B Python 43X 2 Re , 75 MBS K 220
PYTHONINSPECT
S B AR B — N AR AT, B T4 1 35
A8 S W] By Python AARS{] os . environ SRAZ PR DAERE P A S o ik A=
FIE—MANESEN T FF cpython. run_stdin.
TE 3.12.5 lAR B AEASTE:  (3A4 3.11.10, 3.10.15, 3.9.20 1 3.8.20) & W TE,

TE 3.13 WA S A A2 o MR TEyEA S W A PyREPL, FERUHE L R pyTaONSTARTUP WAREIAT . HF
K H A,

PYTHONUNBUFFERED

WS BARBON — AR AT, B TR o

1.2. B 11
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PYTHONVERBOSE
BEAE BRSO — N AR AT, B 2 T8 E v . WEPRBOh— N RE, eSS T
ZUAEE -V,

PYTHONCASEOK
WERBCE T A8 &, Python 5 200% import {EA]HHR/NG . X {LHE Windows Fl macOS FA% .

PYTHONDONTWRITEBYTECODE
AR AR PBA — DS FAFH, Python FEA S22 TE R AFBRIN B A . pye . XK T
8 B LI

PYTHONPYCACHEPREFIX

USRI T e, Python FfAE BB H A R BL AR B A ove SCIE, A2 IR A Y

__pycache_ HFE%., XY TIE -X pycache_prefix=PATH &I,
Added in version 3.8.

PYTHONHASHSEED
AR TR BB BBEA random, K6 —ANBENUEIES str Al bytes X Rz BRI T

WA PyTHONEASHSEED M{RAN— B EUE, B REEAE R [ 5 1 - 50T e A e A BEATLAL Jor 1o 5
A2 hash() 25 5% .

Y R AT LI AZ L, (A0 PR A AP0 1 HR I, 5 A2/ python HERLE
A (E.
R AUR—A~ [0,4294967295] G I A Y+ BEHIEL . e 40 0 FH4% I va A BEHILAL .
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
NSRRI S B — DAL, BRI E RS 1 2 5 B AT AR A I BE R A
Added in version 3.11.

PYTHONIOENCODING
ME WA EEIETMBIS 2 HIIXE, BB 5l encodingname:errorhandler 15K E
) stdin/stdout/stderr fff fil 4%, encodingname fl :errorhandler ¥/ HERE AT, S57F str.
encode () HE SUAHIA]

%1 stderr, :errorhandler BRATSWEZNG; ACFERRF WM 2N 'backslashreplace’,
TE 3.4 WUAR K HEZASH:  “encodingname” F4PUAE 2 0%

15 3.6 WA S AT A Windows 1, %48 T 3L RS £ B IX 22 0 M8 EBFHE 2O 0T, el
FEAGSE T PYTHONLEGACYWINDORSSTDTO. ML W T8 A2 61 ) SCHFRIAFIH A S HL B

PYTHONNOUSERSITE
R E T AR R, Python ¥ ARSI Al P site-packages H EKINMNE| sys.path,

& B0

PEP 370 -- 43 H 'Y site-packages H 5%

PYTHONUSERBASE
EL R P EEEF, BRPEHRITE user site-packages H FPAM python -m pip install
——user I LI,
By
PEP 370 -- 43 i F'11 site-packages H g
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PYTHONEXECUTABLE

ﬂn%uﬁﬂtﬁﬂﬂ%i M| sys.argv (0] REgE A LA RME T A 2 C iz f 7 Frk A e
XALAE macOS _FiEFEM

PYTHONWARNINGS
BEAR ARG T - eI, WERGBON — ARSI FATH, BRI T2 WaEE -, JIERTE
IR IR L SR 2 T oI R P et LAY

TR BB e R R R T A Y, T R B s i A e v (R AE BRI D0 T 2 22
AR 2L 1)

BRI R EEE %
bR R Y
¢ R

GS=default #
#
#
# 5 PYTHONWARNINGS=always #f [{
#
#
#

BEMERAERELE K
&~ python HBEELE—K

M\Z/?:i

12 i warning-filter /1 describing-warning-filters | fift 55 22 4077 .

PYTHONFAULTHANDLER

ﬂﬂﬂ%ﬁtffﬁ% E%ﬂyﬁljg*”/\jk ??53 faulthandler.enable ( /ngfhghET%&ﬂﬂfﬁ ﬁgSIGSEGV
STGFPE, STGABRT, SIGBUS #l SIGILL % E%?%ﬂ/\&fﬂ%‘%%%ﬁ% Python [ul#ifi5 Bl PLIRFAC R
ZEMT -x faulthandler #ET,

Added in version 3.3.

PYTHONTRACEMALLOC

QAR HIAEA Ry — AR, MR € racenalloc BEHRHEXT Python P74 FUA L
Bio AL BIE R ORI BR R0 [ 905 B P A R, Bildn, pyrONTRACEMALLOC=1 HIRFFiR
EE’JIIJ\ W2 tracemalloc.start () WM TMELEE . XEMN TIRE X tracemalloc I,

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

AR BLINE A RSN 1, Python *f 2% BREHRSARE T Z K E . WRBCE N 2, Python i1
é‘iﬁﬂ%ﬁé@ﬁ%/\ﬁﬁ%éﬁ%tﬂ XA TBE X importtime P,

Added in version 3.7.

TE 3.14 JUA & A8 5T B4 T PYTHONPROF ILEIMPORTTIME=2 | T-4/ME LT B S A
PYTHONASYNCIODEBUG

MR A BB — N AES AT, WS JF ] asyncio AR 7

Added in version 3.4.
PYTHONMALLOC

CE Python 743 FLas A/ 2248 1 8 1

W Python FT I B N A7 43 LA e -

o default: i [ BRIANNAEITBCER o

e malloc: ffiff i (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {#i ffj C J&
" malloc () K%L,

e« pymalloc: X PYMEM DOMAIN_MEM Fl PYMEM_DOMAIN_OBJ I fifi fil pymalloc 4} i %% ifij %
PYMEM_DOMAIN_RAW Iaf#i F§ malloc () RR%K.

e mimalloc: Xf PYMEM DOMAIN_MEM #1 PYMEM DOMAIN_OBJ J& fii Ff mimalloc 4} Bir %% i %7
PYMEM_DOMAIN_RAW Jf# ] malloc () BA%K.

2 T T
+ debug: 1 BRINITFA LR LAHHIED T

1.2. INETE 13



Python Setup and Usage, & {ThR4x 3.14.0rc3

e malloc_debug: 5 malloc fH[FMHIA LS T
PP T
PP IRE T

e pymalloc_debug: 5 pymalloc FH[F{HIA

DIl
RO

e mimalloc_debug: 5 mimalloc FH[RM{HIE
Added in version 3.6.
TE 3.7 WA K AEAR T ST "default” ELER.

PYTHONMALLOCSTATS

WERBh— AR AT, Python RFAEAF IR GIEEHTHY pymalloc 3 G2 AR A KA 5 AT Y pymalloc
WA B S E E .
MR pyTHONMALLOC PASEAS SR HI R SR I TF /R C PERY malloc O 4pAcgs, BUE IR Python [l e
ANSCFf pymalloc, JHHAR SRF0E 200 .
T 3.6 WUA K A= AR B M AR B AR W] DAY I THE AR 4ik ) Python, QAR B9 B A —4
AR MRF A AT ROR o

PYTHONLEGACYWINDOWSFSENCODING
MR N AR /e, BN filesystem encoding and error handler FEz2CE R B 3.6 A 2 BRI {E
“mbes” A “replace”. HM), ¥R ABAVEAE “utf-8” 1 “surrogatepass”.
ﬁ@ﬂuﬁ@ﬁ?ﬂﬂ‘ﬁﬁ sys._enablelegacywindowsfsencoding () ﬁé%)ﬂ o
Availability: Windows.
Added in version 3.6: ¥ & {15 27 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

SRR MR, ARG BRI E b & BB A S ASS. SRR Unicode FAPHHRHEG
B 0 P DU TARS TR B ] -8,

WERARE R T ) (BSOS ) AN 8 s i 5 e nh X% AR 5 29 200
Availability: Windows.
Added in version 3.6.

PYTHONCOERCECLOCALE

WAHEBCH 0, F5-F 2 Python fiy 47 M I Bk F5 40 5T ASCIL i C 5 POSIX X I i B 5
FEAR oA TR ORI RS T UTF-8 R AU %

WA AR i RARBCE (BBl o PASMIIME) . IS PAEAE S Lo_ans ISR Sl &
HHAR 4y ne_cType 251 24 B DRIGHE I sl D BRIA R © DI, i3 o R aCHE A g T ASCIT i)
pOSIX XIg, SAJ5 Python CLIRF{EMBMFREAHZITIN Z B2l se_cTyee JE5IHE R 1 I c B
A XA -

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

MR BN BE T VA E XA —A>, W0 464L Python Ja 17 I 2 H-HLRFAE 24 BT EREPREE s AH Y.
MR E Le_cTypE FRBEAR R X URORER T RER A B RIS AT T R — SRR v ) oAt v JERgRn DX Sk 1t
(ZHE (140 GNU readline i) Z4b, MRETE T-HERE (LIRIX LR R TEIZTT Python RS DA
RAEARIAEEM AR 7 C KA #AE (B0 Python H CL#Y locale.getdefaultlocale () H1F&EF
CiETTi

(o 3 e g b o g B o D el o) 2 48) T G P — AN K TR B 3l sys . stdin Ml sys.
stdout %}ﬂ surrogateescape %i%ﬂ‘ffﬂ%% (sys.stderr ’%é]ﬁ?i{?f}ﬂ backslashreplace ﬁ[][ﬁﬁ’j?
AR AT HA DIBRGE TT p—A) o SX AR GRAL AT W] PAFE 3 7 U pyrrONTOENCODTNG SR o
T E 8, AREEE T IR d e, SR A0SR 2 Python 24T I BEAI IR LI FaAS & 2 figh K i
Il e 4t g DX A0 T AT AL T 8 IR S ) 5% B PYTHONCOERCECLOCALE=warn $f-5F( Python fF stderr
RS
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B E, BIETE A e gl 25, B fE R B A i) H bR XIS, BRIA pyraonoTes
VIRFAEAE GE I BT ASCIL 1) DX I i BT A0 [ Fsf 458 3K 9 JOURR P DA it i iR 1) Ascrt i
A urr-8 fER R G .

Availability: Unix.
Added in version 3.7: i[5 PEP 538 | f#i1% .

PYTHONDEVMODE

AR IR A BB — AR AT, W23 Python JF 2K, 5IAZERRIATEOL T B T3 B
K FEOTHE KR BINEI TR AL . XS5 T BLE - dev BT,

Added in version 3.7.

PYTHONUTF8
WRBER 1, FF2JE A Python UTE-8 Bz,
s 0, WIZEH] Python UTF-8 3.
BCEARAT HABIE 2 A A AR MRS W LA A 01 (B) 2 B R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

WAR I B AR R BN — AR T AT, W R R KA i, a5 k&

EncodingWarning .
12 i io-encoding-warning 3 T 115
Added in version 3.10.

PYTHONNODEBUGRANGES
IR TR R, B ATERENR AR EMIEE R (0T IRV RES RIS )
A% ) BRSTEIEE AR TR S MWL . SXAERRER MY RESRTGA pye SCIFIARA AL I AT TEfR RS
S5 (BT 5 R A S L B R R
Added in version 3.11.

PYTHONPERFSUPPORT
AR S RBONAETAE, B R IXT Linux per £ S Hraf i SRR PASE Python ¥ J RER & A6 2 .
Wil o, WEEA] Linux pert PERE T SCHF .
RS -x pert fitATHEIA perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_SUPPORT

R A B M AR A, S X Linux pers 407 289 32 F5 DA Python 8 I AE BT 1
DWAREF {55 E kA .

RN 0, WEEH Linux perf PEREHT A5 SRR -
FHSH -x pert jit fyATIRMUA perf_profiling.
Added in version 3.13.

PYTHON_DISABLE_REMOTE_DEBUG
MR MR R E AR P AT, ERFSEHITE PEP 768 rh A i im AR R R o X A I B2 AU DA
e — IR HRATINENRE, DA E AR DATE 24 BT ZERR A T I T RE .
Wi S M -x disable_remote_debug Ay fTiEM .
Added in version 3.14.
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PYTHON_CPU_COUNT
BRI S PBON IR, B os . cpu_count () Ml os.process_cpu_count () IR AI{H.
AU S M -x cpu_count iy A HEM .
Added in version 3.13.

PYTHON_FROZEN_MODULES

R BRI N on B of £, BXFHIE CIRSTRIBUZ I 2P ABLHI T 20 . {624 on FRE]
BT o f FRE THHERE/ZNS . AT TP (EAEH00) BN on ﬁﬁXﬁJ“]W’JLHﬁD‘U

f@ off, 1ﬁ{£iﬂ importlib_. bootstrapifﬂlmportllb bootstrap_. external{??ﬁ@%t& ééﬁ%

i, R Rl ot
BiES N -X frozen_modules fiy 4TIk
Added in version 3.13.

PYTHON_COLORS

WML RPN 1, R R IR IR @0 R BN o KRR AT R . 32 4= 1
&.

Added in version 3.13.

PYTHON_BASIC_REPL

TSR AR B AT R, RERR AT 22U 375 % curses Ml readline fY4ET Python f{REPL,
TR 25 A% Be i B T AT 28 i REPL o

Added in version 3.13.

PYTHON_HISTORY

BEPRIFAS BT PN R BLE - python_history SUPFRIALE (FERUAROLT, B MMM ERR TR

.python_history jCﬁi)
Added in version 3.13.

PYTHON_GIL

TARRF AR B 1, TR SR S 4 R RS 8 (GIL). BEA 0 Ko il 25 GIL (75 2l
F--disable-gil ﬁj}i%ﬁtiﬁﬁéﬁﬂﬁ Python)

WS -x g1l TR, TS E T AR, il 5 5% whatsnew313-free-threaded-
cpython,

Added in version 3.13.

PYTHON_THREAD_INHERIT_CONTEXT

AR BRI E N 1, W Thread &BRIAMTH Thread.start () WA RRFR LT CEIA. 0,
TR RERF & DA J:TjCE'tiJJo IR E, WAEEH R ERWEREIAH 1, B o, &

JL, -X thread_inherit_context,
Added in version 3.14.

PYTHON_CONTEXT_AWARE_WARNINGS

MR EE N 1 W warnings.catch_warnings | N S04 P25 B # Hl contextvar & 17 fif %
EHEARES WAL RE, WEEEAREAEMER EEAE 1 B R oo S W-x

context_aware_warnings,
Added in version 3.14.

PYTHON_JIT

TESCRPSRBPEEII 4% (just-in-time compilation, {iIAK JIT) DIRERIHIERRAH, X AL BEAT DATERR
FEAr R shr s H1RF JIT 221 (0) 8EE R (1)

Added in version 3.13.
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PYTHON_TLBC

WRBE A 1 WS RRRA TS . AR N o MR AHL AT AN & | ML RESR AR 2R
{GERTHE T ——disable-gil FIFZEE.

HHSH -x tlbc AR TIEM.
Added in version 3.14.

1.2 FHiAEATE

PYTHONDUMPREFS
WSRBLE, Python KF1E 5 P RREAR 5 54 T3 A7 15 A0 R AN S T4
EFUF ] ——with-trace-refs I AL E Python,

PYTHONDUMPREFSFILE

UNSRBCE, Python RF7E 3¢ P ARRE &5 J5 15013 SR AFTG R0 AN T V00K, fif 2 PRI A0 B 4 1 A9 B A
JIEA B ST

FEHE] --with-trace-refs FJEIEI ¥ fl & Python,
Added in version 3.11.

PYTHON_PRESITE

UR MAR R BO — B, WA E AR A i A IR R BT BB AL, BITE site BRI
PATZHT, IFE _main_ BIRGEIEZ AT, I, X MR ARBERASPHEN __nain__.

X IE T 2 Python H1aR (LI IR BEAAT I ACHS o

HRA—ATHB, W package.module fEN{E, MATE import HAJHHREE.
AWMBI-X presite fp AT, ZIRIAHI LIS m T AL i

T ——wich-pydebug HEPEITORNLE Python.

Added in version 3.13.
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 7 Linux &g

Python /e K Z %Y Linux EATHC L, HAECNTASNY ZAT I AR B AR (. At e R i i
RATRRA AL T REVA B LR TR A DR X ISR AT DA IR AR R G i B BT LA 1Y Python,

Xt iﬂ%?ﬁﬁﬁﬁﬂ@ Python RFUE MATERAFPE R IITE DL, AR AR AT . 1S R
AR -

& BH
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian ff] 7

https://en.opensuse.org/Portal:Packaging
%I OpenSuse Jf| '

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
X}F Fedora F

https://slackbook.org/html/package-management-making-packages.html
7T Slackware Jf§ P4

%% IDLE
TERLEE UL, IDLE W] fER W ALIEAERIY Python 223 il .
o %fF* Debian £l Ubuntu ff] /'

sudo apt update
sudo apt install idle

o XifF Fedora, RHEL F] CentOS H

[sudo dnf install python3-idle ]

%t SUSE #ll OpenSUSE f /'
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[sudo zypper install python3-idle J

o %t Alpine Linux ] F:

[sudo apk add python3-idle J

2.1.2 7£ FreeBSD #1 OpenBSD _t
o FreeBSD I F, fii DA &8 md:

[pkg install python3

« OpenBSD Jil It BT LA fir -

pkg_add -r python

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

4N : 386 I FrakEL Python 2.5.1 [# 1] i i A

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

2.2 {33 Python

WARARAE H © 41 CPython, ¥ SCBUUAY 2 AR IR UM . AR AT DA s A A1 iR A source Be B HEATU
BT clone. (WIRARREZETTRRKN T, AR LRI clone. )

g A A A 4L

./configure
make
make install

FiE Unix ~F-5 Y82 5 2L 90 FIE R S 008 2 B IC SRAE Python IR AYR H Sk ) README.rst
BEURLE

A BE
make install AJPAZE 58k fh3E python3 RS0, R, B make altinstall A2

make install , ﬂg}ﬁ%ﬂi{%? exec_prefix/bin/pythonversion ,

2.3 5 Python #HxBIEEEFIIHF

BT AYLLRR B A; prefix Mlexec prefix YT AT H N M4 PHEE X GNU
Bt eI RERA AR S

Blan, FERZH Linux R4 L, PIERIBOAER /use .

XH/BF -
exec_prefix/bin/python3 RS AL B

prefix/lib/pythonversion, exec_prefix/ @,ﬁ*ﬁ?{ﬁ*ﬁﬁ%ﬂ’\] H %E@Tﬁﬁ{ﬁﬁ
lib/pythonversion

prefix/include/pythonversion, ﬁlf?}FZi Pyﬂunlirﬁﬁﬁﬂﬁ§/Kﬁﬂ*¥%§Eﬁ%§E@in—
exec_prefix/include/pythonversion clude CAFH) B SEITEE AL B
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2.4 ZLIf
BAE Unix _F il Python A, FEELASIAT A TALRR , it :

[$ chmod +x script }

HAEBIAR Y THRR A B — A~ Y Shebang 2. — MREFAYZEREE # 2

[#//usr/bin/env python3 }

FEAEREAS paTH I E Python fERERR. (H/Z, HLE Unix RFE B A env s, I AT BT 2R
/usr/bin/python3 Bl MRS IEE

BiXE Python 7S i [i] shell 74, 152K subprocess B,

2.5 HE X OpenSSL

L A AATRINY OpenSSL FEEM ARG FALAFM A, KRB openssl. ent UFEATSHERAT H
XK, BALT Jete Wo FERBEEATI AN RAE /ete/ssl B /etc/pki/tls o HHRE
W25 —A> cert . pem SUAFMI/E—A certs Hxk.

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

2. N, YRiFIfLedE OpenSSL., iEHIRIRM I install_sw MANSE install, install_sw BYHRA

%’ %‘f{ 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

v« v v »n

make -jl1 depend
make -38

make install_sw
popd

. J

3. {#iH B & X1 OpenSSL %513 Python (Z# ! E ——with-openssl fil ——with-openssl-rpath &)

v ¥ W »n

N

($ 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 -j8

$ make altinstall

.- J
O #ik

OpenSSL AN T A A7 HCEAT 1] T A ABL, /RANTGE 2 E Hi 4% Python SR B OpenSSL. it Jl—4>
B BCA A A 7 X OpenSSL 2 U AT A T
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CHAPTER 3

Bt & Python

3.1 FEEXK

#i¥ CPython Il ELAYRF A B IR A

o CI1 i, WL CLL R A2 .

o ¥F Windows |, FE3 Microsoft Visual Studio 2017 B¢ 8 # il A

o X IEEE 754 3# ;5 80F1 77 55 Not-a-Number (NaN) 937 HF

o XTEFRRY SCHR

o T ssl Al hashlib §"fEMEHL OpenSSL 1.1.1 Ayt G AR OpenSSL 3.0.16 A HELAVI FARMAS -

« SQLite 3.15.2 JiITF sqlites " JEHHL,

o Tcl/Tk 8.5.12 [T tkinter fEik,

o 1T decimal f¥ libmpdec 2.5.0,

o T8 autoconf 2.72 Fil aclocal 1.16.5 R EH4E B, configure A,
TE 3.1 A B AEAR B PR B Tel/Tk 8.3.1 JiiAR .

TE 3.5 BUAS B A AR o AF Windows I, PUZEFESE Visual Studio 2015 5 8 H ¥ A . PUZESE T Tcl/Tk 8.4 i
PN

71"{ 3.6 Hﬁﬂikﬁzﬁﬁ Iﬂﬁ&"ﬁziﬁfé% C99 5"%:‘"%7 ﬁﬂ <stdint.h> %l] static inline [glﬁ(o
TE 3.7 WA K AR AR B AR SR 2 AR SRl OpenSSL 1.0.2.
16 3.10 AR & AT BIAESE S OpenSSL 1.1.1, 2235 SQLite 3.7.15.

TE 311 AL AEASH: C11 4i%ss, PifES % IEEE 754 F1 NaN 4%, 7 Windows |+, 5% Visual Studio
2017 s W HTHIIRAS . BUAE S % Tel/Tk version 8.5.12 FF tkinter fikk,

TE 3.13 A K AEAS T BAEEE3E autoconf 2.71, aclocal 1.16.5 #1 SQLite 3.15.2,
FE 3.14 A R AEASTE: BIAEER Autoconf 2.72,
%1525 PEP 7 "Style Guide for C Code” 1 PEP 11 "CPython platform support”.
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3.2 EARBIXHF
T WKL, Python AT &2 AN EAE MM SCPE. TR A B MOCPRR o T

make regen-all

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

Makefile.pre.in IR T EAMMBSCHE. ENREAANM TEHALENH TR, #EK regen-+

make target.

3.2.1 EEMF

make regen-configure x4 ¥{#i ] Tools/build/regen-configure.sh shell A4 ] aclocal .m4

SCPEA configure BN, B> Ubuntu 78 e A R BRI RE R TR AASH-BA T S B A it -
A IR, DA A i AFEA L AT

[autoreconf —ivf -Werror

éEBEE@jCF#ﬁTﬂ§ﬁ§§E&ﬁE@ autoconf-archive, aclocal ﬂﬂpkgfconfig;mijiﬂfffﬂigﬁo

3.3 ECEEIN
MPAR RSN I configure A HETI:

[./configure ——help

215 Python JEACHS W) Misc/SpecialBuilds.txt

3.3.1 @Rk
——enable-loadable-sglite—extensions
TE salite3 BRI _sqlite ¥ RAIH AP RA HF A MEY e (BOAKHTE).
%, sqlite3.Connection.enable_load_extension () F{EM sqlite3 ik,
Added in version 3.6.
——disable-ipv6
S5 IPVO SCHF (SR MIERINE ), W socket 5k,
——enable-big-digits=[15]30]
& X Python int B FURF A/ : 15 B 30 Loy
RO T, BRI 30,
X PYLONG_BITS_IN_DIGIT 3 15 B{ 30,
2l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX
i Python [ 7] PiAT SCIF G 475 SUFFIX .

7£ Windows Fil macOS FERIAJGZ N .exe (M FHAT MM python.exe), 7 Emscripten node |4
.js, 1F Emscripten {5 #$ 18 .htm1, fF WASI 28 .wasm, MIEHAES EA— NS FR/EH (7]
PAT AR python).

FE 311 AR K AT JE WASM P& FERMAJGZ N . 9s, .html BY .wasm Z—,
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—--with—-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for j zoneinfo.TzZPATH EFEERINHI I X R KFE. S0
zoneinfo LRI i E .

Lo 1\: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

™

zoneinfo
2 o5 . pathsep WA
Added in version 3.9.

——-without-decimal-contextvar

?ﬁﬁ%__decimal P RASTH R A B SC, AR MEAM B30 (BHIA), S0 decimal
2T

), decimal . HAVE_CONTEXTVAR Fll contextvars fHt,
Added in version 3.9.
—-with-dbmliborder=<list of backend names>
i dom B db J5 b 2T .
BHERAES (1) SR FERE, GEFERATR.
e ndbm ;
e gdbm ;
e bdb ,
—--without-c-locale—-coercion
M C i FE X UTE-8 (il 2R (BRAKEH) .
N7 X PY_COERCE_C_LOCALE %,
2% PYTHONCOERCECLOCALE #l PEP 538,
—-with-platlibdir=DIRNAME
Python [ H %4 (BRIAA 1ib).
Fedora 1 SuSE ¥£ 64 {ii°*F-&4 H 1ib64
2] sys.platlibdir .
Added in version 3.9.
—-with-wheel-pkg-dir=PATH
ensurepip B FI K wheel 1 HFE (BRINHTE) .

FLY Linux ZATAREOFT B9 NS BN N 45K Hi 9% & o Ul Fedora ¥F /usr/share/python-wheels/
H ¢ T 423 wheel 1, TMANLSE ensurepip._bundled fi,

Added in version 3.10.
—-with-pkg—config=[check|yes|no]
P B 77 1 24 B pkg-congig AAG AL HHT .
o check (BRIAME): pkg-config Ay A] HEIN
o yes: pkg-config AR
* no: fit E A pkg-config HMH HAFELE
Added in version 3.11.

—-—enable-pystats

JE AT Python PERESE T Rtk dk -

BT, #CG BRI, (i python3 —X pystats @4 BT PYTHONSTATS=1 3
i R(E Python J&4 21 1 563 BRI A
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7t Python JR I, ARGV AL CE M BARTEBR W S5 ik Ge i s .

RN :
o WHIT -X pystats AT,

1=}

o HINT PYTHONSTATS FRIEAS &,
e "EX Py _STATS %2,
o N sys BRI IR
- sys._stats_on (): BT EBIRILE
- sys._stats_off (): KM ITEHRIEE.
- sys._stats_clear (): GBS EEE.
~ sys._stats_dump () : KGRI RERISCE, HHERGET R

ST ER % 2 /top/py_stats/ (Unix) B{ C:\temp\py_stats\ (Windows) F{E & (A fE
ME—) SCfF. AR H LR, SRR T ENE) stderr

ffif] Tools/scripts/summarize_stats.py EEEGITEIE.
itk
o PR
— & [712551: success, failure, hit, deferred, miss, deopt, failures;
- PATVHEG
RS IVAZE (8
o P
- I Python i ;
- PyEval [ ;
- HEARIT
- BERWOR

- Eval J¥ [{: vector, generator, legacy, function VECTORCALL, build class, slot, function “ex”, API,
method.,

. A
— incref H decref’;
- fiRERS incref I decref';
- 43P all, 512 bytes, 4 kiB, big;
G E
- Kk ARSI
- SRS AR ALY
e
- At
- ERIE/EATRI AR B
- EFTHY uop.
o B3R i
— SR s
- EUTHAIXTR;
- BRI R
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Added in version 3.11.
——disable-gil
JA M A global interpreter lock (GIL) 3247 Python [ 3045 H t AR EH -
E X Py_GIL_DISABLED %Ff[i] sys.abiflags FRMI "t",
%2 %] whatsnew313-free-threaded-cpython | {5 .
Added in version 3.13.
——enable-experimental—jit=[no|yes|yes—off|interpreter]
T I AT G P80 S5 P P B G 1260
no: Afy#EE JIT,
o ves: B NT., EAEfroEEH NT, BN 8 PYTHON_JIT=0,
o yes—off: fyf JIT , (HERHAZEHE . EAEEITHEH T, WS EREAS S PYTHON JIT=1,
o interpreter: M “JIT fiReds” (FWHEEL T A SH M) . BAESITRIEEA, WIRE 5

ASE PYTHON_JIT=0,

WMRIZETARPEAL, ——enable- experlmental jit=no " Z B IAIT 4, --enable-experimental-jit“ 2
“__enable- exper1mental—J1t—yes“E]’J A5 ., W25 EiE 5 W Ale:Tools/jit/README.md , 35 UNAn] 4255 h 3
)R] AR

O #ik
2 E ) JIT (4 CPython I, HALRVRIN R GEE %4 1 Python 3.11 B HAYR A .

Added in version 3.13.
PKG_CONFIG
f8 M pkg-config TR,

PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config eI,

3.3.2 C 4giF2SikIn
cc

C iFarig 2 -
CFLAGS

C ikantris.
cpp

C WAL HZR 4.
CPPFLAGS

C ?ﬁﬁfﬂ%ﬁﬁﬁﬁ?, WMD —Iinclude_dir,

3.3.3 HEEERREIN
LDFLAGS
EREARTEAR, BN -L1ibrary directory.

LIBS

BALHERARIIE, Bl -11ibrary.
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MACHDEP

AL LRSI P SCPE 4
3.3.4 ATFHE=FKBiR%Em

Added in version 3.11.

BZIP2_CFLAGS

B2ZIP2_LIBS
f Python % F] 1ibbz2 ) C JiifasFIEEE IR, o oz2 R, # 5 pkg-config,

CURSES_CFLAGS

CURSES_LIBS

£ %f libncurses BY, libncursesw [ C Jg ik M4 2SEAR, B curses Hih (i, B

pkg-config,

GDBM_CFLAGS

GDBM_LIBS
5% gdom ) C s as FIEE SR AR .

LIBB2_CFLAGS

LIBB2_LIBS
1%} 1ibb2 (BLAKE2) [ C rifgs FIEEHE 45 R, M hashlib BREH, ## pkg-config,

LIBEDIT_CFLAGS

LIBEDIT_ LIBS
X} 1ibedit 1 C Jmisfas MIEEIESS AR, B readline B, %1% pkg-config,

LIBFFI_CFLAGS

LIBFFI_LIBS
BEXF 1ipeei (1 C ik anFIBERARIIAR, H ctypes BIRMEM, #3E pkg-config,

LIBMPDEC_CFLAGS

LIBMPDEC_LIBS

£ Libmpdec ) C 4iikas MIEHZ A PR, H decimal BN, 3 pkg-config,

O #ik

BRAEFEE T ——with-system-1ibmpdec 75 X BIREAL BERF A ROR -

LIBLZMA_ CFLAGS

LIBLZMA_LIBS
FEXT Liblzma #Y C GiifasfIEEESIEAR, 1 1zna BRG], B5E pkg-config,

LIBREADLINE_CFLAGS

LIBREADLINE_LIBS
FIX] Libreadline HY C GiifaSFIEEHEARIENR, H readline BRI, #i pkg-config.

LIBSQLITE3_CFLAGS

LIBSQLITE3_LIBS

X 1ibsalite3 [ C Yiikas MIFEIEARIEAR , H salite3 B H, % pkg-config.
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LIBUUID_CFLAGS
LIBUUID_LIBS
X Libuuid () C Side MEEREAR NS, B uuid BIMIH], 73 pkg-config.
LIBZSTD_CFLAGS
LIBZSTD_LIBS
E%F 1ibzstd B C Jiickan AR RS EAR, B compression.zstd Bifdi ], 73 pkg-config.
Added in version 3.14.
PANEIL_CFLAGS
PANEIL_LIBS
£1%F PANEL [ C i FlEE 2R AR, % 3% pkg—configs,
FFXF libpanel B libpanelw [J C 4 ¥4 FIHEHZ 48 EAR, HH curses.panel BIMRMHH], 73

pkg-config,
TCLTK_CFLAGS
TCLTK_LIBS

FExt TCLTK 1 C g eI BERE AR TR, B4 pkg-config.
ZLIB CFLAGS

ZLIB_LIBS

E1XF 1ibz1ib [ C s MIEEIESRIENR , H gzip BEHLH ], 3 pkg-config.

3.3.5 WebAssembly %I

——enable-wasm—dynamic-linking
) WASM it 1 Bh A8 SCHF -
A dlopen. THAAT SCHRRY IR /IR i T BRI 52 AR 5 FHFI BRI A5 e i 20
Added in version 3.11.

——enable-wasm-pthreads

> WASM &= [l pthreads 374 .
Added in version 3.11.

3.3.6 LFATRYEIR
——prefix=PREFIX
{E PREFIX 2225 340 J5 6 1 SCF . 76 Unix |, BERIAH /usr/local.
WAE W TEIBA TR sys.prefix FRHEL.
YERRBl, FP ] AMER —-prefix="$HOME/.local/" JEH K H 3 H 2% Python,

——exec—-prefix=EPREFIX

& EPREFIX H 22 M L R S, BRI - —prefix,
SE AT sys . exec_prefix FRHL,
——disable-test-modules
AGIEFNLERE test BB, W test M _testcapi §REHR (BUASHIFIHFLH).
Added in version 3.10.
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—-with—-ensurepip=[upgrade|install|no]

EFE Python L2245 1E T ensurepip fiid.
e upgrade (EJ(LA) :@ﬁ? python -m ensurepip --altinstall —--upgrade ‘ﬁ‘ﬁ/:/\o
e install : iéﬁi‘ python -m ensurepip --altinstall ﬁé\o
e no : NIB{T ensurepip.

Added in version 3.6.

3.3.7 MgERIN

MG E A BEIERF ] ——enable-optimizations --with-1to (PGO + LTO) k[t & Python. iRI& 14
f) ——enable-bolt MEHREAIHHRIETHERE.

——enable-optimizations

M proFIrE_TASK JE M PARCE S SR (PGO) (BRIAHEEA).

C %%t Clang 32 M #| 11vm-profdata FJF#E47T PGO. 1 macOS I, GCC WFHFEMFE: 1E
macOS |- GCC H 2 Clang 54 mE .

BRG] ——enable-shared #l GCC , AT PAZEH] libpython H i) SCIE{EL: FESw e A EERE & 1Y

7]‘/‘3%:\ ':F‘jjl]/\ —fno-semantic-interposition,

O #ik

f, PRAAESRIOC B R i A — AR U g . B7E Clang A8 XS, Wil AE

CFLAGS ':F'{?ﬁjj[l -Wno-profile-instr-unprofiled %%ﬁ]mﬂ?ﬂﬁzﬂ]o

Added in version 3.6.
YE 3.10 fRAR KA #F GCC F{#i | -fno-semantic—-interposition

PROFILE_TASK

Makefile i Z|FF1EA55: PGO [l £ Python 4758k,
BRAN: -m test --pgo —-timeout=$ (TESTTIMEOUT) .

Added in version 3.8.
1 3.13 WUA K AR B AT 55 R WOCREAS 2 Tl B ER b 22 W5

——with-1lto=[full|thin|no|yes]

TEg i A b s s e (LTO) (BRIACHEEM) .

LTO i} C % ¥y Clang F5 2 # 11vm-ar 240 (7E macOS My ar) , AR SCHF LTO (1 5ER: &%
(1d.gold B{ 11d).

Added in version 3.6.
Added in version 3.11: ZEfifi [ ThinLTO 45}, 357 Clang F{# ] -~—with-1lto=thin.
TE 312 fiAS K AR AR TR : QAR i SR Re 0 ] ThinLTO JEARAE A Clang _E A ERIA AL S0 o

——enable-bolt

SeVFREH BOLT % 5 — dEGl b BRI HEEHD).

BOLT jg LLVM il H ) — ¥ 7 E A SO WA a0 e R EOK 11vm-bolt Al
merge—fdata .

BOLT /5482 — N 24587 19 51 I DX 88 3 A b b 24 g0l 2 B v fd . PR o B T B2 A AL
A B DAL T A R 5E + AL AR 20 + CPU WAL, IF HIFIEIr A &4t 2
BISZFF. B LLVM 16 Z i) BOLT MUATE R 837 5T & (45 BOLT &AL At s 2 s
LLVM 16 83§l 4~7E17 BOLT {4k .
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BOLT_INSTRUMENT_FLAGS Al BOLT_APPLY_FLAGS configure 25 5 1] g ¥ Y N7 3 1lvm-bolt [

BRINS R Aok a3 R AR BOLT it B T — BEHIAURS H
Added in version 3.12.
BOLT_APPLY FLAGS
287 BOLT (b el SO W& 4 11vm-bolt S L.
Added in version 3.12.
BOLT_INSTRUMENT_ FLAGS
R PR SO 4 11vm-bolt KIS EL.
Added in version 3.12.
—-with-computed—-gotos
TESRAEFAAT ) goto T (FESZRrgwiFas LR -
—-with-tail-call-interp

£ CPython )5 M fff M & % V8 H 09 M B #%. W R/ M, & 2 2 W/ i PGO
(-—enable-optimizations) . XTI HFHELAEYRETEH LEMW C &miFss, K
preserve_none JH AL E . BN, Clang 19 X 5B A 23 451k

Added in version 3.14.
——without-mimalloc
SR PR ) mimalloc et (BRIAKEH) .
Z: WIS AS f PYTHONMALLOC o
—-without-pymalloc
5 JRFE Y Python 74 BiL s pymalloc  (BRIAKE) .
Z: WIS AS /5 PYTHONMALLOC
——without-doc-strings
SIS SR A A DA A i T (BRIAE ) o Python Wi SCR SCRY“FAF BN S2 51«
A% X PY_COERCE_C_LOCALE %%,
Z:[5] %% PyDoc_STRVAR () o
——enable-profiling
M gprof JA CHEFRIAILPEAS CRUCHEEA) .
——with-strict-overflow

B -fstrict-overflow YHNE| C JiissiEdr FEEGAE L N FATRESI -fno-strict-overflow
).

——without-remote—-debug

{51 PEP 768 iR i im A AR (BOAE ) o M4RBLARTE I, A& i e PR as 4k I
PEP 768 H A e il JE A rh i Python SCPF AT AUAD o X 4 8 L BEIAT 1) AR RS (¥ B RE A ¢
W BEHAT I AR R B -

Py_REMOTE_DEBUG

ENEERNRE R E X, B&dF Python it & | --without -remote-debug.

W R e LT, R REAARNT (Bl, FEAFEMTE ).
Added in version 3.14.

3.3.8 Python i R 4%miE
WHAMUA Python ZH45H7 A ——with-pydebug SEIHRIE.
WA IR
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o BOANERFAAES: 1L warnings Bk, BOAES BRI RE 21

* fE sys.abiflags FHIA dFRiC.

e A sys.gettotalrefcount () P,

o I TSEUMA -X showrefcount .

o W -a A AATIESUR Py THONDEBUG FRARAR B TR R AT AS .

o TNIIX} __1ltrace  ARERRYSCRE: WURE XTI W STEF KA T E HAVZEZ6E .

o R NAFTECIRE 1, DABEAS I 22 o DX 3 AN HA N A 3R

o € X% Py_DEBUG Ml Py_REF_DEBUG ,

o BEIIEATI R AR £ XS #ifdef Py_DEBUG Al #endif I ELEM MR, J5H assert(...) Hl

_PyObject_ASSERT(...) WiE: Ni&E NDEBUG 7% (HiHEH -——with-assertions BUEEI). I
BB TR A

- BT AR B R

- g@ Unicode Fll int X4, WAFZERABAIEAT TS, TR A MM TR it

- HAPRA BE T U R B I Y BT S5 I R B TR A 25 | R R

- A AR AR R AR 5 AN UL M B 7

- BIRIEERS (gc.collect () BREL) XIXFRM—ERIEHFT—LEELAKG AT

- NI iR AR BB AR AN, Py SAFE_DOWNCAST () R &85 N Al s Ot -
Z: I}, Python JF KA A FIBL &S~ with-trace-refs ,
TE 3.8 AR KRS A I ORTR A B OAE /2 ABL 341 & X T Py_DEBUG Zi AN PR [] B

EXT Py_TRACE_REFS % (B --with-trace-refs %),

3.3.9 i kIR
--with-pydebug
FERIRAR X %% Python: & XL 7% py_DEBUG BRIANEE).
--with-trace-refs
KTV IR CBRIAKEERD) .
ORI :
o %EX Py_TRACE_REFS %,
e I sys.getobjects () FAZL.
o MEEAR BN PYTHONDUMPREF'S o
PYTHONDUMPREF'S PRIGE B AT I SR 5% e Python 1B IS AR AF TG R R ANG T AL
HREA TR R A X POBE .
Added in version 3.8.
TE 313 A A AR T MM AR IRAE 5 R AT R RO 3 A i 0 2 ABL SRS

—--with—-assertions

YRt C Wi assert (...); Fll _PyObject ASSERT(...); (BRIAAREH).
MR EISE, WTE opT Gl 7 A E X NDEBUG %,

S -—with-pydebug ¥ (RiX#miFHEX), EWRATASHEE.

Added in version 3.6.
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--with-valgrind
JEH Valgrind  (BRIAZER).
—-with-dtrace
J& H DTrace (BRiAZEH ).
215 ] DTrace #il SystemTap jlj iz CPython.
Added in version 3.6.

——with—-address—-sanitizer

JEi ] AddressSanitizer PNAFES IR INAS (fRIFR asan, BRIAASH). & ZW5E ASan [URINRE J1, K
BRI PAGE A -~ without —pymalloc $EIREE FH 4] FHF /NG44 Bl B9 N AT %o Be
R BCAT AN 29 ASan JEEE .

Added in version 3.6.

—--with-memory-sanitizer

J& ] MemorySanitizer PN7E4E RGN msan, (BRIAHEEH).
Added in version 3.6.

—-with-undefined-behavior-sanitizer
J&1FH undefinedBehaviorSanitizer 7K & X470 ubsan, (BHANZEH).
Added in version 3.6.
—-with-thread-sanitizer
J& il ThreadSanitizer $(3E 2 AR EE . csan (BRIAKHE) .
Added in version 3.13.

3.3.10 HEHEEIFEETR
——enable-shared
Jet I 362 Python J# 1ibpython [4ii% (ERINHEEH) .
—-without-static-libpython
A%k 1ibpythonMAJOR.MINOR. a, WAZEHE python. o (BRIASGiFH-2235E),
Added in version 3.10.

3.3.11 FEiEIm
——with-libs="'1ibl ...'
IR (BOARS).
—--with-system-expat
M 2461 expat PEGIE pyexpat B (BRIAHT) .
—-with-system-libmpdec
B &%) mpdecimal FERIH _decimal AL, Sl decimal Bl (BRIANZ).
Added in version 3.3.
TE 313 A B A BRI N E 2 ) mpdecimal .

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal JZJE A4S ) Bl 45 A Pl
Python 3.15 —#243 % .

& SR

LIBMPDEC_CFLAGS ﬂ:‘l:]LIBMPDEC_LIBS0
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——with-readline=readlinel|editline

N readline BEHAEE —> )5 b o
« readline: {7 readline /£ 5 .
« editline: {# ] editline /F} J5 i .
Added in version 3.10.

—-without-readline
A readline BB (BHAL).
A% X HAVE_LIBREADLINE %%,
Added in version 3.10.
——with-1ibm=STRING
B Liom Beg PR A N STRING (RO OLLR SN E) -
—-with-1ibe=STRING
B Libe C PRGN STRING (BRI R LN E) -
—-with-openssl=DIR
OpenSSL (R H 3% .
Added in version 3.7.
—-with-openssl-rpath=[no|auto|DIR]
W OpenSSL Wiz} HE (rpath).,
* no (FRIN): ANi%E rpath,
o auto: R#fi--with-openssi Ml pkg-config HBH M rpath,
o DIR : H 3% rpath,
Added in version 3.10.

3.3.12 &M%k
—-with-hash-algorithm=[fnv|siphash13|siphash24]
1EFE Python/pyhash. c R A H .
+ siphash13 (BRIAED;
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: ¥ T siphash13 I H 25 ERAE.

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

B AR
e md5,
e shal,
e sha256,
e sha512,
e sha3 (i shake).
e blake2,

Added in version 3.9.
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——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BRIARY B IS EFF47H .
+ python (BRIAME): >R Python #EFFIEHE.
o openssl: {384 OpenSSL ERAE AT
o STRING : X A L5475
Z L ss1
Added in version 3.7.
e 3.10 HUA KA AR B B2 python Al STRING 2341 TLS 1.2 R AR AR g HL o

——-disable-safety

W24 i, 25 A OpenSSF 75 E/Jéﬁi#%ﬁl_m, M= AR T A . Q2R K 8 A Ik 1t
CPython H%?icéﬁ FANIEIREE, A IIS . B RIS, RS TR 5 A gk
FRE IR K4 CPython,

ffi[f] --disable-safety 5 DA Jrige g 0e i :
o -fstack-protector-strong: & i 5 HEAR X 22 v X 345 1 EI/‘J BT A .
o -Wtrampolines: i HJ & T 75 BT PRATHEAR 14 B AR 1) o

Added in version 3.14.

——enable-slower-safety

W LA)RH, B OpenSSF Hi#7 MR IRAS LT, FEIFY. WA S A Bk, W CPython ¥
NS EET P PEREN 2 e g iR A A TA . J I UL S, CPython K- F T 1 51 HE 1K) 2 1250
PET A TR

{#iff]l ——enable-slower— safet}fﬂéﬁ%fﬁ@AW:Jﬁ gﬁl_ﬂﬁ
kUl

 -D_FORTIFY_SOURCE=3: i AE AT H R AR ISR IR ACAS , PABS IEANZE 4R libe FH¥E
NG DX 3 i
Added in version 3.14.

3.3.13 macOS EkIn
% I, Mac/README .rst,

——enable-universalsdk

——enable-universalsdk=SDKDIR
Bl A i IR A . SDKDIR 457 B K Fi i) macOS SDK - (BRAHT ) .

——enable-framework

——enable-framework=INSTALLDIR

%k Python framework , TR @ESEH Unix 24N . WS40 INSTALLDIR $8 7€ T %4545 ((Bk
IHTE)
--with-universal-archs=ARCH
i€ WA AT Ap i ] e SO AZIRICYRE. T ——enable-universalsdk BEAH R
AT -
e universal? (x86-64 fll arm64);
e 32-bit (PPC #1386);
o 64-bit (PPC64 Fll x86-64);
« 3-way (i386, PPC #ll x86-64);
e intel (i386 Fl x86-64);
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e intel-32 (i386);
e intel-64 (x86-64);
e all (PPC, 1386, PPC64 Fll x86-64).
TR MAC B {E R R T 7E macOS b A ) — k] wheel IARIHAT. 5254 Python #7411
F 467 T A % 7E macOS i T (-7 5 A AR BTG
——with-framework—name=FRAMEWORK
i macOS 1) python HEZLFE E A FR, (418 E T ——enable-framework B (BRIN: Python),

—-with-app-store-compliance

—-with-app-store—-compliance=PATCH-FILE

Python A7 2R 40 & EL A 2432 52 245 macOS 1 i0S |7 B HEAT 4 7 ik £ i % 19 26 A5 T A5
TR ARJE I, AR TURE R AT 2 IR R SRR b T 812 tnl ARG E I E RN T
SO AEBRINNT DL TR 55 ] e I

Added in version 3.13.

3.3.14 iOS IR
21, iOS/README .rst,
——enable-framework=INSTALLDIR
{74 Python HE%L. [T macOS, 4§24 H 11y INSTALLDIR 40238 Tk

——with-framework—name=FRAMEWORK

FEEHEZR A2 K (BRIAZFR: Python).

3.3.15 R YRiFiEIm
S HF, BRACSU A, AT TR A CPU SRR G A4 7 Python. % Uik g 5 — T4 4
-5 1) Python fifRERs . FUZY Python AL A2 XU i1 341 Python AN PLAL .
—-build=BUILD

MTHE BUILD _EHATHIEIBCE,, WHH config. guess jl i ENTH3]
——host=HOST

X ik A EAE HOST (HAR-6) Fisfr ey
—-with-build-python=path/to/python

FIRI A Uil python HERISCHFR B84

Added in version 3.11.
CONFIG_SITE=file

8 1] — A A TG B E A ) SO PR A

P config.site -

# config.site-aarché4
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes

ac_cv_file_ dev_ptc=no

HOSTRUNNER
T HRE Ui EHLF- B Bzt CPython HIFESF .
Added in version 3.11.

5 SR
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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 {3 &%
341 MBRGMEEH

e configure.ac =>configure;

e Makefile.pre.in=>Makefile ([ confiqure fJ#);

e pyconfig.h (H configure f]7);

e Modules/Setup: B Makefile {ifi f§ Module/makesetup shell A #EH C §E;

342 XEELE
o CUfF (o) RAEMMGEIM (o) M.
o —PSEE 1ibpython (.a ) & HIXTR QI
+ python.o FIEFSE 1ibpython PEEHE S| A48T python H1,
o C R Makefile #7 (3 ], Modules/Setup).

3.4.3 FZE Makefile B¥r
make

XTI EOLRUL, 24 a5 B SO i B AR i 25 N 2 05 BB M R, RS A il A2 A
fTmake, B (#1f Make [1)3# ) KA 22N H b5, BITE Makefile H5g LRSS —AN B AR . 7E4E40 1 (AUHG7E
CPython i H ) X%~ all HAR. configure A Y B—1> autoconf AF§ @DEF_MAKE_ALL_RULE®
RUEMHIFEIA make a1l SFHEWINHIR. A U0F =/ Edk:

e profile-opt (f§ifl] ——enable-optimizations it &)
e build_wasm (Y5 FHLEE VLHED “wasm32-wasi*“BY “wasm32-emscripten”, J3%&$%)
e build_all (AR LT HABE E)

R F5 AT (A VR SCOF R, Make K5 55344 BAT A 1 KRB 0B H AR (WP SCAF R S T30t ) . BdsELh
B FRRIZAT configure. AN/ HARMRKISIECRR Z I B2 Fahdidy ), Bt Make & B I35 i
T4 Bk IE A HuAS ) BT 55 B E B A G H bt HR AR 2 A B S A A E B RS O, AR VT RE
BN 2 R WRARE ToVE R R PR A B A 8T, make clean ss make WiZAEMSMFHLKZ
BT, AR 2 S RETR T 22 I s ) R A e

make platform

F7d python F2J7, (ERHEARIEEY R . XA — 4 plat form SO, Hp HALE—174
K-SRI E B SCA, B U0 macosx-14.3-arm64-3.12 B linux-x86_64-3.13,

make profile-opt

fi JT] profile-guided optimization (PGO) ¥J7 Python. {R7] Al -—enable-optimizations fip B HeIH e (d
HHH make ArHIBINE AR (BPXTRY make all SHfEEAT make f14).

3.4. Python 9@ &% 37



Python Setup and Usage, & {ThR4x 3.14.0rc3

make clean

Pl AT

make distclean

TE make cllean Fr i TAE 2 4h, B R B i C & B A BT 6] 28 1 SC . PR 28 2 iR R B AT
configure,

make install

g a11 HARFH 203 Python,

make test

Fg “all“H A5, FFE AT GUI AR “~fast-ci“ e Iiz4T Python &, A8
o TESTOPTS: FHAM AV fir 476251
o TESTPYTHONOPTS: %fi/M¥) Python 6y 4Tk .

o« TESTTIMEOUT: #ARTRR M| (BRIAME: 10 434h),

make ci
X5 make test Fl, HIAXHA —ugui HKizfrt GUI I,
Added in version 3.14.

make buildbottest
X5 make test AL, {H 2 Fl BRAAB IS PR 28 20 4340 ——slow-ci I, MAE ——-fast-ci I,

make regen-all

RN ULF) IramMEERSorE. X ((FORRT) e, PAKSENTasE e k. X
HA &4 i U A4 Bl 4T make regen-stdlib-module-names fll autocont,

344 CH R

L C YRR N BRI B, e sys B, BAIEE X T Py_BUILD_CORE_BUTLTIN ZXAIH L
. NERPUEE  file JEME:

>>> import sys

>>> sys

<module 'sys' (built-in)>

>>> gys._ file

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

AttributeError: module 'sys' has no attribute '__ _file_ '

HoAth C ¥R EAENBNASERAEY), N _asyncio Bibe., Tf17E%E LT Py_BUILD_CORE_MODULE %)
LN R . 7E Linux x86-64 [l

>>> import _asyncio

>>> _asyncio

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

>>> _asyncio. file

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

"git clean ~fax @ “VHHL VRN NASIEREE S ERRIRITE A GIORBEARMI M. M git bisect 4k
PRI, RS R 2 0] AT I R W AR oE B A B i . WU, ROR B ER T REEA Git #YSCHE, 3R
FopTi . MR A TAF.
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Modules/sSetup T4 i Makefile HAR, DA C P RE. LSRR, C ot N ERb, Eirid
*shared* Z JG & LY M @ NS % .

% PyAPI_FUNC (), PyAPI_DATA () Al PyMODINIT_FUNC fF Include/exports.h FHE LR BZHE XL
T Py_BUILD_CORE_MODULE ZZIMAN[H]:

o W% Py _BUILD_CORE_MODULE ¥ X T, f#iJf] Py_EXPORTED_SYMBOL ,

o N{# ] Py_IMPORTED_SYMBOL ,

4N % Py_BUILD_CORE_BUILTIN f{45iRHLHAEMENILZEMER CY L, BR pyInit_xxx() KLl
?ftﬁ%%)ﬁ%ﬁ, ?Fﬁ?f/\ﬂﬂ“tﬂﬂl ImportError .

3.5 miFRFBEEBNIRE

JHIAS . /configure FIIEEAS B LD, FH9% Makefile fH,

3.5.1 F4hEE2ERYHFRTE

CONFIGURE_CPPFLAGS
AR CPPFLAGS WMEME L . /configure AR,
Added in version 3.6.

CPPFLAGS

(Objective) C/C++ FALIARFRAE , (401, NSRS SC L B T AEARME R H 3 include_dir 1, 58 1]

—Iinclude_dir .

CPPFLAGS Ml LDFLAGS #yits AL shell F(E DA BEA% i FH BR5E AR & 45 1 B SRA T R
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
IR TR R G SO N T A AL BR AR AR

Loy N N $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

Added in version 3.2.

3.5.2 fiIFBHRE
CcC

C HiFanfi 2.

Bl gecc -pthread .
CXX

C+ G AR AE 2o

B4n: g++ -pthread .
CFLAGS

C HiiFanbras.
CFLAGS_NODIST

CFLAGS _NODTST T H R4 H stdlib C . — H24:1F Python M4 A GRigs bR R 2 1K
CFLAGS [ —FRATIREA] I & (gh-65320).

R, crracs AN Y44

o GEEFESIR -1 U T8 SRR E R R IRAD) . -1 MR A 2 B A 1 7 b 2, 9 HL
CrLAGS H AT ATEARERRF L ST user- HI package- SRR AR -1 AR
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o IR ~werror P43 A ARTCIEAE il th 2228 i A 4 G X AR R R A T
Added in version 3.5.
COMPILEALL_OPTS
Y 7F make install HIHE PYC SCPER%4S compileall Apf TS . BRINE: -50.
Added in version 3.12.
EXTRA_CFLAGS
AN C Fiifaifi5 2 -
CONFIGURE_CFLAGS
Ak CFLAGS WEfZ 184S . /configure 4.
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST WEAE LY, . /configure AN,
Added in version 3.5.
BASECFLAGS
Fhligm AR bR o
OPT
ARG o
CFLAGS_ALIASING
FEARER R 4 brds, T4 python/dtoa.c |
Added in version 3.7.
CCSHARED
T MR R g i in s
B0, -fp1c #E Linux 1 BSD E{#H .
CFLAGSFORSHARED
AR AT SRS I TSN C FRik
, BRINM: $ (CCSHARED) , ¥§--enable-shared I, W A% FEFH
PY_CFLAGS
BRiASK: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

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

o

Added in version 3.5.
PY_STDMODULE_CFLAGS
T FREAR X B SC Y C A
BRiAH: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED)
Added in version 3.7.

PY CORE_CFLAGS
BRiA-N $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE .

Added in version 3.2.
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PY_BUILTIN_MODULE_CFLAGS
iFasbras, FRARMERER Y R N  EAHOR M, Al posix ik
BRiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify fiy%. Purify 2 — N AWAARIART .
BNK: B (M)

3.5.3 SEEBIRELNL

LINKCC
TR python Fl _testembed [RRFHIEER: F 4
BRIAHE: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
AN B LDFLAGS HMEBE LS . /configure JIAR,

WERRRE crracs , LorrAcs &5, XEEM Ul DAE A AT BRI ENTARE I LR, 1A Al
BB AL -

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODTST Wil 55 crracs_noprst MifE]. — H23E4T Python N 24 FASEREZSERR R
N LoFLAGS W) —HBA IR Al B (gh-65320),

FRilH, LoFracs AR 2465

o GBI -1 O T MRS REAE). L BRI B RO ALBE, 9 HL Lorracs
O AEFTRSEATA S (56T user- il package JRGLFTHLHENY L EH.

CONFIGURE_LDFLAGS_NODIST
ASE LDFLAGS_NODIST WMEAL Y . /configure 7S,
Added in version 3.8.
LDFLAGS
FEREAS ARG, N, WRPEALT AR ER H 5% lib_dir b, A -L1ib_dir .
CPPFLAGS Fl LDFLAGS vt #0075 shell [1){EL DA REAS 1 BRAR AL P g o 11 H SR 22 Jredsi e
LIBS
iR E , TEAERE Python W PAT SCAR B RS AL R 45 EHERR -
Bilgn: -1rt
LDSHARED
AR L
WRiAA: @LDSHAREDE $ (PY_LDFLAGS) .
BLDSHARED
L ZE 1ibpython 4.
PRiAK: @BLDSHARED@ $ (PY_CORE_LDFLAGS)

PY_LDFLAGS
BRiAH: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .
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PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_CORE_LDFLAGS
T AR RER X G SO A R A
Added in version 3.8.

&ix
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cHAPTER 4

£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

HRZH Unix RGARSSANFE, Windows AL HE R S8 SCRF1) Python 3% . fHfz, Python W] RAMIFZ K
TR, WA E N CPython FIBAIRAS . 454> Python AATHUERA B ORI SFELS, HEZ, SEIEE
i FH ) HLA T HL AR —B0E 2 A0 . B AR Sz mr, ROT@E S HEEA W TH,
EE ARG AL Python,

LM CPython [ BAFKEL Python, 5 #i fi] Python 45 i . X2 — s iy TH, ‘B ff Python nf DAAEH
Windows Hl#% Fige RS, 5RGHEM, H LRG0T A python.org/downloads B i
33 Microsoft Store app “F %% Python ZZ3E 45 H 8%

— B2 T Python ‘AT PGS, L AT DAYEALA 2oy b6 1] 42 R v % python B4 BIECHTRASEY Python,
LA R A R RART , %R A AT BE S FEE IS R A HERS 224, py 1ist A RFSs S TS .

SRUE, FATHERAR 50 H AU — A RIS HAE AR Lo HLIZAT <env>\Scripts\Activate
KT, XA T E 2 AR, A SR —BoE, IR R R AR B i O AEARA 2
W FEAERT . R RIS M python —m venv <env path>.

W python B py AR AN, AR IR SFHE —37. A WA EHOMNYF SR E PR
EARK) PC,

B 741 Python 22344 BILAR, Python A PAfS NuGet FAFARIKHL. WS T i nuger.org %58, T
FRA X LA 25

AR A B T A S SR Y AR 7 i fe /MBS Python BX{F6. B ATTAT LA Python 2%
EHARZE . WS NHE T S0 & T A XX R E ELEE.

4.1 Python %3t EIH %

411 S

Python 2235 & FHES AT . Microsoft Store app 4255 5 2 M python.org/downloads N #4258 . X PR AR N
BHr—Em.

L Store %4, WA Install”. FELHSEMZ G, AT — DL A python AR .

TL4: % M python.org K #% 19 S04, H 5 W 5 9 1% B Install”, 5§ /2 7F Windows Powershell H iz 47
Add-AppxPackage <path to MSIX>,
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FELESEINZ e, 4] PABEA] python, py Fll pymanager &5 fir4-. WIRIRE 282058 T HAMA ) Python,
ECABN TR paTH AR, VXA RERR B BRENTSHUN B . WS TR KRBT
JHIR A1) S 23 B 5 6L -

AR — W EAE—DIBATHE, ARATRE S WHRR NI — A H SR EIREY paTe, QERAVRIE R py 4,
X TR, (R TAR LA B 45 24 (BN “python3.14.exe™) I AL, X2 TTERT. BUAH KN
$LocalAppDatas\Python\bin, {HA[DAHEELG B E L. By “TFHR”, TERGRE NN HRE %
b PRSI AS B RN B AR

VR ) B34 Python iz 4T IR SANA € A SR BIA H 5% QERRF A0 B A1t &5 2L i 2

PATH,

Python 2345 PRARRE B 2 HHT 2 el AR o XA 252 (LA B 22 2E 1) Python iz 47} . 1138 Python 223
B H AT Python 151 THT

URARTCTEAEARI B 3 5 BT SO 22 MSIX, 28GR, SAREIA SCRPE I H S ki Z 50k, ok
# el Ji] Windows Server 2019, 52 NI & % 5 TIEEZ (5 E .

4.1.2 EitifEH

X7 Python JHZ fiy &2 python, EXHHSNIPLEAT AR RIRA . Bos i e IFREERCA, B35 2R
INRLRRA, BRI LR AR, R BOHT AR E AR AR D AT . AR BT TR E A LA 2%
LATIEATI, 2 A Bl 25 24 B ) SRl A AR -

XA 8 2 s TR 5, R 22 py. BLArQ AIAEAL AT T AU python B IH Y
py.exe RBIAHI . FEECAMHOLT , py FFICHC python MFT0, (HA AVFEE Ay AT LR ERRRF A i
ARVA S - 2 RAF PG ROA o SR AE T SO U

KA py G ATREC L HIRIA ST, FrARAa — A Jol X pymanager fiy4. A 2§ ] Python %
BAEPRER I AL AR T B 24 % BT pymanager, iXFEIB SIS A LR BUL A h R LEEB N X
A 2 [ E— DX S BEEAN AT S S A T B py 528 BB IR ERIAIERERS . 17 pymanager $§
BRTEE (pymanager exec ... 2t T 5 py ... FEHEIITR).

XAy A0 4% H A Al e ) d S A W 0 R DA . HX R B Ay 4 A pyw, pythonw Al
pymanagerw, 73 SMAIE— 4T python M4 python3 fiy4 . ‘B HIZTE Windows L kR /b
il L2 POSIX iy G 0L, BB RN 24 A HERERE ) 2 (]

?E?ﬂﬁﬂ@%ﬁ/\ﬁjﬁﬁi WZAT python 8 py Ml VR AT AL LGB TS EL (ANBLEA T IAS SR
k) -

$> py
$> python my-script.py

$> py -m this

ERNIBITH A 5 PYTHON _MANAGER _DEFAULT RNEAR &, offiE SO kE . WS E T A K
BiXENER.

N T R E I TE, py R -V <TAG> HEII, ZAIEI WA FAEAT An] HoAh ik 01 2 Bi 6 €« %bn
S RHE AT B IR A B AR TRAF ;X Tok B CPython FIBNIFRIHAF, B EEEBBITHRAS, IHnl
e A T E AR IRFERAN:, EZIRRIE—E I KMmBOF ERA 3 kI T v Al AR I o

$> py -V:3.14 ...
$> py -V:3-armé64d ...

K HHAM AT B AT AT RE LA A 8] & o XN PA— R PR TARE AL AT REAFAERY 2R . 248 ]
44 pythonCore WIE T AR , 1124 RAREER 45 52 28 H] 0 T A A1 RN AR At mT e ({5
BRI o

$> py -V:Distributor\1.0 ...
$> py -V:distrib/ ...
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WREH IR ERA, HR2EANT A, WA IR REH 55 4T, X Fherxt e
YT AR O3 T B S IR AR T . 5 S FShebang 47 T fRERE . UAGFEEHSEFT, siH TR
RN, BASKG O FH BRIA B TR S8 .

WRARLETE SR B RIS Piaf T, WA R ERIRA, I Hi%F shebang 17, WIERIAEI T2 %
B FERXFMEOLT, python ipR I RECL AW DG, I HaX S &Ry &2k . SR, XFMT MHfER T
py i A AH A

B8535 “python sl “py“lH & ZHALATIZATH), I BT KW A2 BUIAW, ERF B L2855 H
e HW, WREE T LS (R REE L “PYTHON_MANAGER_AUTOMATIC_INSTALL %
“true”), BUE UL T oy “py exec By “pymanager exec“TEZ,, NHF2235 Fir i sk U A

4.1.3 < ERY

py help @A ¥ BrCHFH &AM T EIR, UWREAHET. 45T DR - e s A
By, SR i A R84 “py help”.

$> py help
$> py help install
$> py install /2

FIT A i A0 SR — 200 T, X SRR TURAE A py help iR, XEEETAFAEAL T o2 58 E .
F87E -v B ——verbose FFIEMIE /R HREEE, v KL IMEEEHTHIKE W, %8 o3
——quiet ¥FRDHIH, —qq RRdE— 0 .

——config=<PATH> I SRIFFEE — P ECE XA — IR ER L M E . HRXEXHHELZER, H3HT
A E .

4.1.4 FHiETTE

[$> py list [-f=|--format=<FMT>] [-1|--one] [--online|-s=|--source=<URL>] [<TAG>...] J

ATDABE ] “py list“ A2 C 2R HYIBATIN A1 W PALA— B AR CT . (Y 5T 24 w3 IAT)
HERE, BRI DA A “< <=, >=. BUCSUBTZE, DABRE—ANTEE .

SRR, TPAMEN ——format=<FMT> B —f <FMT> JEIEE. A LIE cable P REFIIRM
B\ csv GES 7RI . Json (BRASJSON H), jsonl (BANER—A JISON B, exe (L2 HATERTR) .
prefix (K 2RIZR K.

PRI “--one =y, “-1°H WoR BAAGER . ARG EBOGETTI, ERRE—1. BN, FEx “EmiE” 45
R (Bl MBI E XY, (R REHA) . /i “py list --one <TAG>" IR 45 AL FFILHL H “py
-V.<TAG>“/Z 8147t .

——only-managed JEIHEER Rt Python 224 B 22 A5 IR . HEHE T DAL py i 2 S B HI 200
LEIZATIIN, AR A

——online HI Ml BIAIE L 1% ——source=<urL> W H . & 1% XA AL (] — DERFFAEAE 4R
%%I*j’%%ﬂ%ﬂ‘%ﬂ@@ﬁ?ﬂﬂ} py list --online --one <TAG> E%E’Jét%#%‘ﬁ py install <TAG>
LR IBATINAHILAC .

[$> py list —--online 3.14

)

NSRRI IARANE, ——1ist, ——list-paths, -0 f-0p“ap4% (BIA: py -op) BfRiH. EA]
AN FRVFBR NI, I HL£&x 7 A gt B A% 2 i i

4.1.5 RFia(TH

[$> py install [-s=|--source=<URL>] [-f|--force] [-ul|--update] [--dry-run] [<TAG>...]

J

A A “py install* BN KIS AT IRHARCAS . ATLASRE — s MR, FF Al AR AR IRZ: “default™
VRN . A SCHFRTERIY 2
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—-source=<URL> YR AAVFE 3 M T RPUBITINAITEL RG] XA ARG R, W5 &5
IR o

f& it “—force K ZME P A ZEAT IS, HHMHER A DA 192225 AR 48 ke 19 XA«

RSB RAS B, A& “--update™ KB 1Y 2% . A0, ML RF BT A2 . Q2R “--update BEAT FRAIE
IBATIGRAE, ARATHTRAS AT AT, ) Python 22545 PR BRAY BT A 2B R OE B o SRR x4 Br
AT, 2R 2R, (EREUPRSR AL T A,

i “~-dry-run™K ALl A H &, (EAS BSR4

BT BRI A), ——target IURHEBITIARIE R R E M H 3%, A ZIATIER LR . XTIz
Frm i AN BRI R 7 P AR R A

[$> py install ... [-t=|--target=<PATH>] <TAG>

4.1.6 BERE
FNAT Python Y BZLHE, IRTT 2 JfE A M 4D AR HLA: ERIHE 4R

[$> py install --download=<PATH> ... <TAG>...

)

——download=<PATH> IR N HI M WARZEAY 6L, HAIH & ENTH H SR E G LA 28R
index.json (. BEANHFAIAEEI LT, HNT LR DS RERBITH

[$> py install --source="<PATH>\index.json" <TAG>...

J

Python 2234 PR ] DAIE A R BH 2R AR e AR 2R AR A 3 21 05— & WL

o, T DATR LR AR T | H ok iy ZIP SCPHE RS o — & EAHR LS . XA S DMEAT7 %
B, P EAUE I B R H S A AT SCOER RSl (B HEA W] BRSO 7 #22%¢ Python ‘2
PPN OUT , XA AR T

XA I, Python smA T AT AYEANT I internet (Y FHL_EZ2REAIAE L

4.1.7 EIFIETTE

[$> py uninstall [-y|--yes] <TAG>...

ZATI AT DASE ] “py uninstall“ay 8. G E — P ELEZ MR, X BN SR
——yes PEILET FIA I HIIATE R o

AT DM “purge ST, TS~ HUM S . KRR T Python e i PR PRI BT AT EATH
R E . AT 4. K Python T BN HZ (T R 2 25, T2
IR R 2 2 S

[$> py uninstall [-y|--yes] —--purge

Python 4 FFHLAE I DA Windows 1) “Z4rfi” MR SURBIAR. KR SMBEMTETT , HFILE
USRI, SR 42 R0 “python il “py* b - HF UM . 7 23% Python T8 TFBRAEAF VRS FIUC 23
BCHCEATI . BESE AR Python Z T, HHAERIE Python TR BFRRAE Y MR “-puree 51T

418 &

Python 2R A5 PRAS AL E SCOF. AR, A AT MR E M R S A A E, Bl SCUFREIS L B T
HNE, SRS SCAr A, TR S A s, I FORF B SR RO . A A T
7 55 A o g, ARSI T .

ARATREREIABRIA S, (HIER, B W 55 1 25 v BE AR R 1 7 AT i

B hE N R E N A R E M, S R BUR A A fle:%AppData% \Python\pymanager. json

CERIAT 00 ) B9 M P BE B SO, 78 55 DA R ST P A Ao o . &0 A0 0 BE B SC R Tl DA R 2 N
“PYTHON_MANAGER_CONFIG“¥f 3545 g5, “--config“iy 2471 ({EABER B H8 W)
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PATN BB R TR BT T R BB O B . R TR A R TR T B E

FRAER B X

BLE R MMEEE ik
default_tag T B IR AN A . TR

PYTHON MANAGER DEFAULT Wiyl jfisi -, i A i Aok

CPython [ B ) 5587 A 11 & 7 it
PN

default_platform PYTHON_MANAGER_DEFAULT PLAT JEZIE Z3EM EiEEA TS, X
LA TR ER S RS, HI
“py -V:3.14“UIRIEFE (FF H. “de-
fault_platform“>y “-64“) , | 5 fai
] T4 “3.14-64%, {HANRAAT
TER NG PIARZE 22, IRl
i “3.14%,

logs_dir PYTHON_MANAGER_LOGS B AH & CHR N E. BRiIA
~Ky:file:% TEMP% .

automatic_install PYTHON_MANAGER_AUTOMATIC_IN EHZERUIE T EREIINIZE
it BB R r B Bl edke . BRIA
HEAH.

include_unmanaged PYTHON_MANAGER_INCLUDE_UNMA EH /R 15 B sh A2
i Python ¢ %¢ 45 PR 224 112
i, BAEFRHEREAT. BRIk
HEAE.

shebang_can_run_anything PYTHON_MANAGER_SHEBANG_CAN_ EHZFE/RN AW .oy XA H 1 she-
bang J5 3] Python jz47 I 2 HMY
AR, BERREIEE].

BIN R ELE.
log_level PYMANAGER_VERBOSE, W A ERIA R A (0-50). 2R
PYMANAGER_DEBUG INMEN 20, FEARA(ERF 7 A

Z it ZIRE AL B R
B, F 7T RETE S B0 a] 7 A
Hi A o P A e i A o
confirm PYTHON_MANAGER_CONF IRM 258 True, WIHE AT HE S EaE
(=) mi AT HRIA s #5 A False,
Bk ifiN. ERIAMEH true.

install.source PYTHON_MANAGER_SOURCE_URL 78 H T IREUH 201 R Y|
list.format PYTHON_MANAGER_LIST_FORMAT F87%F py list fy2ff I I BRIA

*%fto Eﬁlﬁfﬁj\] table,

B PR R EAE ISON SF2 NER, flhN, list.format WISE N {"list": {"format": "table"}},

4.1.9 Shebang 1T

MR A SRS —FTA 41 FF3k, IR shebang” 7. Linux FIHABE Unix #4ERGEXHX EATH A
SCRE, TR AR PET . python Fl py i FLVFFE Windows -1t Python JiIs o (i FH AH [
YIte.
}3 Tk Python I /1) shebang #77E Unix Ml Windows 7 [R5 Ao M TE , SZHFH A2 “Bil” 4ok
Fee B R . SRR R Bl A 4 |

e /usr/bin/env <ALIAS>

e /usr/bin/env -S <ALIAS>

e /usr/bin/<ALIAS>

4.1. Python Z3:ETE38 47



Python Setup and Usage, & {ThR4x 3.14.0rc3

e /usr/local/bin/<ALIAS>

e <ALTAS>

Buan, WERBEAIHRE TN

[#.’ /usr/bin/python

REAREN G ERIAR) Python sBGE 1 IUERSE . A WAE Unix E44 51172 Python JIAHIC 244 71X —
1, VRIS K B LE A T] DA e R Sl 6 1 M T/ 8 k. ASRARAE Windows b2 5 —SHT A 7 B
HAE Unix ERTHT, ARBZYGEHIZEAPA /use JF3kHY) shebang 17

FIRMEAT A a2 Y <AanTAs> FEA] AR B 2B TR A4 . R, e SR H SR
AR a4 (RATREE R AN NS paTe R84 F ) #RT PALE shebang Wi, BRIl & ANE/RAY PATH
W, XA IRl /usr/bin/python3. 12 [¥) shebang ik 21T

WERBA LA LBATIS, SCE RN T AR INAE, WS AEb T 2R BT KAty . A KA E R
BHWEER, WS,

] /usr/bin/env JE shebang FTtHAAE PaTH FREAR B H R ARG Ay S X5 Unix f) env A2
JPRAT AR, R AT AR, (HALSERZh B Python a4 o FEZRATTE AI PATSCPFI ]
fES R, A PAid shebang_can_run_anything RCE IS LR .

A LB shebang 17RO A A T JIAS SCEFBINE H SR Windows R HRAT SCIFBRAR (4%
BRI ) o 3K (XFR Windows FIIAS (40225 e 2R R JAIAS ) 4245 T6EFI, BEAIXAPAT N5 Unix
A shell AAfezs. XEEFAZRILAING S, HHAIAMEZ NS, Z e B AR A L #i b
28 HBER PAIEL shebang_can_run_anything HLEREWIZEH] .

O #ik

Python 2% Bl shebang HIFT -5 Z Bl py . exe BB FEAN 2R, FLIH B BC EL0E 1A Fd
Ao ARVRFRBI BB AFT S ARCE, BATEBR B IHBURShE . ARAT A BT 28 B 223 % 10
BURBhAS . IHUEEh A oy fir SR 2 PyManager FFINY i<, M RTE ZMH pymanager fir R
AT LR B A

4110 BERLE

X Ie e MSIX B OL (BINSELE R IHAE By %15 ), ATPAM python.org "R KBTI FRHK MSI 2%
. 1t MSL A 5, R AELE Program Files HAYERINO. A TR S HLEAY L . ELSIMBIARS
1 PATH MRS DA S IR AL B, (R 55 e FE AR I e B PR s — 4

O #ik

Windows Server 2019 2 CPython 37 3 ) ME— A 37 5 MSIX 1) Windows i 4. %tF Windows Server 2019,
J {57 Fl MIST 24,

TR, MSUZZEAUARIMEATE Ty, AR BB L2 RG], AN TG B e B LR P AT %
oo ARMMXLEGFIELR, WS & & Me 2.,

MST 2 AT 5 MSIX 22 s AT 3t s, I By U H i 2e . Python 2 iR AN SOFF
LA LHRIBATIN o BRI AR 205, W DALMVE B A 3 py install ——target=< JtEfLE>
s, HFEATX paTE, FEMERETT IS R TR RETER I B

2 MSIX U %% fH fiy & 76 paTe PABE R & b A AT A I, W AR AR AL B R B E AT M
python.org 2% 3£ sLocalAppData$\Microsoft\WindowsApps\PythonSoftwareFoundation.
PythonManager_3847v3x7pwlkm ; M Windows [ F 7 JE % % $LocalAppData$\Microsoft\
WindowsApps\PythonSoftwareFoundation.PythonManager_gbz5n2kfra8p0 , K@D‘(ET&/\A Program

Files H &1z 47 ol #4047 3C1F

A EEDAGRE T U2 Python 2 Bl , fieff] LA I 2 (] WinGet, BRI SHERTA 32 30 F#Y Windows
JCA
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$> winget install 9NQ7512CXL7T -e —--accept-package-agreements --disable-interactivity

tARHETRERERENETTIAER

$> py install --configure -y

R Python ZE4E AT B BEIFAE S — AT FEHL 9%, AT DA R WinGet iy & AR I B 809776 S 1
ST FRE R (R -d <location> A A XMt (IE) . B4 E2 4 M- LR B YAML
SCPE, PRA Rk MSIX AT DA RS ol A0 DA i 407 %%

$> winget download 9NQ7512CXL7T -e --skip-license --accept-package-agreements --accept-— }

—>source—agreements

27 FAAF ] PowerShell DA% A5 7 2 4058 5l {1 28 MSIX, ##38 {# ] PowerShell cmdlet Add-AppxPackage /1
Remove-AppxPackage :

$> Add-AppxPackage C:\Downloads\python-manager—25.0.msix ]

$> Get-AppxPackage PythonSoftwareFoundation.PythonManager | Remove-AppxPackage

i 2K Applnstaller SUH 5545 Add-AppxPackage fir4>, Windows 7] AR - 23 SR iU A . X & i
python.org 1) MSIX T4, MAHAETCIEIE RIS (R EAE ] WinGet) 2231 UL T 6l
A

$> Add-AppxPackage -AppInstallerFile https://www.python.org/ftp/python/pymanager/pymanager. }

—appinstaller

0 A] DAGE oAl T 2N APT A3 B e P 3TEE MSIX 41, {H Python AN KX 42 52 SR 7 5%
FRATHEAUEFST PowerShell ) Add-AppxProvisionedPackage cmdlet, J&A4: Windows ] PackageManager 2%, 1f

A TR TR TR B SR AN SRR U

TRV RN RN LR Tr 3, T HAT 2% Python AR By PR AE AR B SR P G LR TC Ak Ml 5k 222
B I MSIX I, SR ASHY Python KAl BB A FE T 0 26 15 A0 )17 0 222 o

YRR, ARG AN Python Muli I 4 F) MSIX FPAE4ll i 25, ARERIN 2%e. AT nIRE, FATEN
1 _Eik WinGet fiy - BRI 2RI, DAREARBCE R 9 22 1 AR . Python 22 A8 BRAR A 1
FUERR A, AT PARATC ARy 2 R A

4.1.11 EBEE

PO AT DARE VP2 e TR B 5 Python 2284 PRERHYMCEL . X BRI n] ] THR BtA G A . S5 e 2uthk
FEOTAY. ERARGENAS . IR T FIARCEIRISN, BRI DAL E DA T .

AT DAE S AE N 20848 HKEY_LOCAL_MACHINE\Software\Policies\Python\PyManager [N BE{HEHE
EE T, AR SIS ICE, (280 REG sz, W, IWEAGNPAEEX, HHAE T
&4 Python 4225 45 PR 4 K AU AZ OB B SO R SE B . SR, FRATESUNAE F 3 (5K base_config
BEE S e B B G A ISON U4 . M SR8 7 s K B A A U B B Wi &, T base_config f
VP et T AT BB AR

WHE, REBCCHFA R BEE 2 AR X A, RECENTMBROARE RIS T%E . W
RSB TXMNE, B EARAR, BRIECHS IR REEEE. FlUl, confirm EHA
{E5CPR /& $PYTHON_MANAGER_CONFIRMS, T TEMEETIZAS . WG EREE N ves, NIH
AR AT . AR TSN sconFIRMS, M I Z IR AR &

E BB S o i ) B A I A B AR S RO B 5 e BB SR ) H SRR R B A
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EIRECE I

BLER

Py

base_config

user_config
additional_config
registry_override_ke
bundled_dir

install.
fallback_source
install.
enable_shortcut_kind
install.
disable_shortcut_kin
pepb514_root

start_folder

virtual_env

shebang_can_run_anyt

BRI et i R E SR R, A W ERCE SR AT
PMEB IR .

B S B E S

IR O = A U

Rt s i B RN AL . TR, A N ERCE ST DAME SO E .
BT AMZA T SCIF A B 5%

Y ICIE YT R RGN 2 A P R 5 i B2k URL.

FVFHIPRGE T B BWIE S 451K (Bl "pep514, stare™). /RN
Tk%%j?itﬂ@ﬁ]ﬁﬁﬁﬁdisable_shortcut_kindsé% °
THERR b X RIE S 4 5 R (BN "peps514, stare™). E4EH
E@m%ﬁﬁx%%ﬂz enable_shortcut_kinds é;}tﬁ@f{{ﬁo

NN K

M T E B 5 A PEP 514 % H W ¥ B & £ &
HKEY_CURRENT_USER\Software\Python,
MFBEAPEE KW FF IR RS . BRIASUEIE N python. MEEAEZAH
XTI FRRP” SO B A

BB AR BOAE svirTUAL_ENVS, HARE NS A B
E/sZ8zxinalll R

24 shebang JH )Y N AR P A2 Python ZATHI, #57%E FRsl ] WS, ARk
{H¥ N True,

4.1.12 L HH%E & I3

Added in version 3.13:

O #ik

(B RE)

AT AR A WA RIRER R, BN SAER MM RATR b R A AR

STEGPE H i LA A T A AT IO R € SRR AR AR

$> py install 3.14t

$> py install 3.14t-armé4

$> py install 3.14t-32

RRFHE T ST 2RI . AR B LR H B T, B4 python Ay R BBIILIRAS . A0,

BHEEMH py -v:3.14¢

4.1.13 dFEHERR

oo S, BEENEREC AR B HRAIE] paTe FAEAL R, AT ARE

JH python3.14t.exe fi é>o

UAREH) Python TR PLEAATANIER,, WA N IKAME R 5k, FEREREMRR AT, AR

R fde, BRI
B A sTEMPS H3R).

BB RO R, SRR TR BRSO (BOAREUT, AU &
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PR HERR

AR ERE

230 A 2w A
python i}, HE “frd
REE B, BEEAT
FE TR -

MR L A py
11 VBT R e e

BEiR.

1 FRAE L i A py
AR, M “TVEST
FESCfE” B
python Fl py fiy4 5 3]
B A & [7] — 4~ Python
BfTHT .

python l py iy %A
Joi 3 W B Y Python
BATHT

pythonw B pyw JH 31
i517H} 5 python B py
YNGR

IR LA pip
B, I “ar S oRIRE)”

Bk

TR €9 5 Python 2% 5 52 337

SRR SRR, ST S EENY BT ANAS T, KA Python (BRIA)” HY B4 215
M. WREEM, nIPAZEEEE S =8 S H ARE 4. "Python (BRiA
% H4k)” F1"Python ZZ2E 45 HEER” A4 1] BE WL 35 ZL R Hr

KA py Fl pymanager 4@ BEIEH A

R O Python 25 75 2 337

TSR, FTH” BN AT, KA Python (ERIN)” 5144 2175
M. WRESH, "TPAZIREE H G =S H PAR# 654 . "Python (ERIA
% [14k)” F1"Python ZZ3E RS A4 ] BEL TR 2RI 5 .

R R RS S T IR s, I BRI SEg & T Python 223545 Bl
e BRI S, W AGEIT RS, I AN AT, #2 Python 5
ey FHEHERE.

BRI, T BN T, ERATMEFAER Python iz THF, #&
JaMIBREAT, BUEEEE” B M paTH BRI,

MR, FIF HENHPATIZ?, HHLREN python. exe K2
& “4”Python (KIN)”.

KB R PYTHON _MANAGER_DEFAULT IMEAS &Y, default_tag FiiE. {#H
py list A4 Al AR R JE T 203 B () BRIA L0

H1 Python 223 4 P R4 BRIK 2205 2 05 TR BRI L ple$ . W0 py
install Ay 2R U BEMIZ T, BCE AR ENARAE .

K i Python 22 25¢ 8 2 457 B 1) 91 1 JORI 52 36 i 22 266 W] RE &2 I S TR g
MRA BB . RS BRGSO A GETTR, RS py
install i%ﬁ'ﬁ‘%o

R TFRSE g, ST FEY AT 4, FH R AR pythonw. exe FI
pyw . exe |44 5 HA G SR —HL

R EE IS EIIE? EHELX T IE4T . venv\Scripts\activate {7
AT

T RET 0%, (H AR A AT AT SO . AT python —m
pip 14, B MM python —m pip install --force pip findE A
AT, 3 BREERINE PATH R, ik LA L RGBT 2
ATPEY, RIS RE T EA I Z A AR

4.2 THAHE

Added in version 3.5.

IRA R KATIUE— & f/) Python BREEH) ZIP SCF. B BAEM A — DRI —2, A2 h

R PE I

%ﬁ%ﬁ)\iﬁi@ﬁﬂﬁ, ?ﬂl]@ﬁi@ﬂ%% —-—target ;@Iﬁﬁ{] py install ﬁﬁé\:

[$> py install 3.l4-embed --target=runtime

J

RV, IANETR OLF) SHP AR eRE, Wmrss b,

ARG R B AR

. FRUEE PATUGRIFERCALI cove SCHERAETE ZIP ) H4EHLT python3.dll, python313.d11,

4.2. TTHRRANE
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python.exe fil pythonw.exe, Tcl/tk (GFEFFA W, 40 1dle). pip F Python SCAYAELSTEN o

IR EAT I AL — D BOARY - _pth SCUF, I SCPRE— 2 MR T BOAR R ERAR ( R & 448k T
) o SR AE ARG BT

=I5 AR % i AR 5 A RA T 2% . XA BAT IR S8R L Python 2 RE(E ]
pip A PR AR, A n] DA/NOHERF pip (S BRI EUEAT A S SR Gl E, =5 N
WA — 02 ( AT ) ARBE, PAEIT 2 N\ SIAE ) P S B S0 2 i RERE A DR S B AR e 2 -

A T A AT P ERE B

4.2.1 Python T2 F

J Python Zi 5 ¥ B REFF A — @ BOR P T X — 58 AERXMEOLT , AT PABE TR A SR AT I 2
R Python IR IA . MIEERZAZEY (BEMK, ENZERRGZ L), APk
i

T L T TR T AT SO E R IR SR g 28— ey, (FO PRt TR R RS . Bl E il S 3h &%
BOA W R IER KV 1L Python FIzA7Hy: PARRATLAE S, 2 FIMURAE B 0] LASRE , SCIFRIKAT
PAIEH AT TERZEIEOLT, B € USSR Wiz s i 2 i 04 iy A Tl RE TR Py_Main,

BTR] B Ty A2 S A A BRSO B A A R BE T S, (B R I A AT S RCE A python. exe BX
pythonw.exe. TEXMIFOLT , W HAETFHF 2R 8 Python AR HLERA AR, H H Pl ek
oAb IEAEIZATH) Python SERE B ST KIRIX 20 TFK o

X JE—FJ5Ik, A%5 Python A HRATSCIF—EAE HSRZEEE, PARRORENTERAR BRI (LM
WEshas, WAl ARE T HAUALE, POMTER SN R P Z TR L 18 E R B

4.2.2 #& A\ Python

A AR 24 55 1) B2 AR e 8 8 o BRI SN AN TE =, A Python B ATRCAT AR T IL HAY . Gl
I AR B RGR  ER AHUNRD , FELSRIF5 ] python. exe BRI python3.dll o Joig @bl
UL, R B BAT AR 40 21 7 TR P 223 1) 1 S bl /2 PASRBE T AN ZK ) Python iR 2s

SRR BN, SN EMEMAIE, OATERIIR RS 2 A ML fe e R AR I,
(IR A S BAT BRI L 22258 2 1] A IRAR X5

4.3 nuget.org L8

Added in version 3.5.2.

nuget.org ;& — MR ) Python BRI, I FHEBCA 42 )m) %% Python 1 RGEMFFLEAL SN E . AR nuget
se “NET R HAS", (X T atmn TR ARG, Bl MR TAE.

Vi) nuget.org RIBCA KA nuget BYEGHTE . FIHAHHEO0 Python TR A A FUORULL £ 208 1.

nuget .exe My fT LHAPAEIEM https://aka.ms/nugetclidl F#E, Hla, ] curl B PowerShell,
% T H 2% 64 (Bl 32 (L EF AR Python:

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

BEFRFFERAS, T —version 3.x.y o FIHHESRATAM . BB, AR E] 1 H . BOA L
T, THRUARSERAFME, WEREA -Excludeversion PRI, WA FRRFAL S B 2RI E R
Ao FHIH R — M F Python Z24¢H) tools HaR:

# 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
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W, nuget WAFTI, WAR-VATZRBORRAI M e Bk ies . 86, FahMRfr e H 2
WLHE . WRAEMEZ FAGRE SR, W2 CLRGER A shidT it

T tools H3gAh, F—1 build\native H3k., BEHF—4 MSBuild J& {4 python.props, HJ
PAYE C++ 3 H Hpfsf i S0k 5 | Python “424% . A0 51X 63 B0 B 278 AR U AR SR A

1 nugetorg I B B M B {§ B T www.nugetorg/packages/python X} K 64 i W A,
www.nuget.org/packages/pythonx86 X . 32 {if it 4%, www.nuget.org/packages/pythonarm64 %f i/ ARM64
AR

4.3.1 HHZEWRRHE

Added in version 3.13: (iR METNEE)

O #ik
AT A NAERIRER YRR, B0 SRR KA b A A AR

A5 B LA 3 S48 FR python-freethreaded X} 64 (VJiiA, pythonx86-freethreaded X} 32
A, pythonarm64-freethreaded X}, ARM64 g4, X Lo [ A0 & python3. 13t .exe fil python.exe

AF, PIE I B i EARE s tT.

4.4 BB

B T ARER) CPython KATHUZ A1, A —Setl & FHMINREMIE M L. PAF @B THRA X = Z T ae i 41
2

ActivePython
BAZ-FERAERN LAY, S0k, PyWin32
Anaconda

TATHIRFERE (40 numpy, scipy I pandas) F conda f45 %R .

Enthought ¥ - 45 HHES
“F—{{% Python FREEAICE BERR”

Z Hi Enthought $2{}t 1" Canopy, HELZ: - 2016 450 En il

WinPython
FiE T Windows FIAATIR, A& T RGO ER»UMTA.

THVERL, XL T REA 6 5 ol A Python ICHAR , F HA fiA%.0 Python [ BAAES 5 30 F -

4.5 ¥y Windows k4

R4 PEP 11 iy fL5E , Python %47 HUAE Microsoft £t 4 fig 71 Windows - & FAZ 3. X EWE
Python 3.14 2§ Windows 10 5 = ifiAs . WALERTEZE Windows 7 SCH, 18444 Python 3.8, WIARLARTRZE
Windows 8.1 374, %% Python 3.12,

4.6 Mg MAX_PATH PRl

Py 1 Windows B A IR 260 74T X RIRFE KT IR BRI oI AR S Bk %
TEROHT AR ) Windows m, MR R] AY I 32,000 74T . A BE A TE 25 M 5 1 Win32 K

27 RS, BCREMESE 0 BKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
':F‘E]/J LongPathsEnabled ﬁﬁﬁ 1,

XL open () BREL, os MIHURIR 2 BOH MBS AR D) REHE 32 R [ LR I 260 S FAF I AR o
H EARTH RS, Wit E.
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https://www.nuget.org/packages/python-freethreaded
https://www.nuget.org/packages/pythonx86-freethreaded
https://www.nuget.org/packages/pythonarm64-freethreaded
https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://assets.enthought.com/downloads/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/
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4.7 UTF-8 X

Added in version 3.7.

Windows {735 ) 556 AR SRS 2=k FR 60458, (ANST AR ). Python (I 2 S SCPEBR A
I iAE L (B locale.getencoding()).

X T RE2 AR, PR PR AR 22 % Unix R 48t 4F WSL (Windows Subsystem for Linux) J™ 32 i /]
UTF-8,

AR ] DA Python UTE-8 5 5CRFER A 1Y SCAS 4 i A% = A UTF-8, % jei A Python UTE-8 452X v] DA i
-X utf8 AyAFTIET, B{F PYTHONUTF8=1 ¥ IEAr &, 5|4 pyraonuTFe [ AT B ] UTF-8 fR=;,
H-Z B Python %5 g 32 %5 T fR G IR EE AR 1

24 Python UTF-8 B I, R4 S8 T DA 3 "mbes” Hrfi it (i 1 R 5e i is X (ANST AU 157

THERUSIN pYTHONUTF8=1 Bl BRIAFREEAS B/ & AR R G H W T Python 3.7+ W o WARARA (TAn]
Python 3.7+ W PSR T A2 G0 0 R G dm A o, W B B IR I RS AR B al il ) -x ut£8 My 4Tk
T,

0 #ik

HIVEAE A4 UTE-8 X, Windows A Python t£:E bA it fo kAt UTE-8:
o 51 VO fIERIE VO (5 I PEP 528).
o XA ik X (B0, PEP 529 TfEER).

4.8 EER

X LEHREPATEAN Y Windows YEREX] sys-path-init H1 AT T T #h 72
WMARAE| . _pth U}, sys.path ZUHMA[FE Windows | IEFEH
o TEFFIRI, IIM—Da4H, %A BT 40 H %,

o WIRIRIEAR & PYTHONPATH AEAE, WA T v TR, MR RMEAH . R, 7 Windows
b, AR AR RS, AR BITF IR HA P E S (c:\ %),

o BANBY” N M RE P B AR” W] PAAE SN - B8 9k TR B S i B v M 5% BKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} FHJ \SOFTWARE\Python\PythonCore{version}\PythonPath H, DA
I35 W B B AR AT R VR M ERAME B T8 S B A AR N B sys.path W, (GEHEEIIAG
VRN B FE P U ) HKLM, R i HKCU sl # %5 )

o QAR TIRASE pyraonaomE | WPREHABRGE SR “Python FEH &7, EHI, = Python AT SC:
M E AR F AL “landmark SCf4” (Lib\os.py 3§ pythonxY.zip ) DAHEWT” Python £ H% “ N
JAREN T Python F= H 5%, MIBEFZ I AH )T H R U N F| sys.path (Lib, plat-win 4§),
0], 4% Python B4 2 MAFAETE T H Y PythonPath #4351 .

o WA AF] Python Home, A TE pyroneaTs MIEAS R, If HARAB M2, WM H 2A
FIXT 2% H I BRHARS 4 (B0 . \Lib; .\plat-win Z5%%),

UNSRAE T2 0] AT SCIF 55 I B ] AT SO F_E— G H SR P RS pyvenv. cg SCPF, MDA ARG -

o AR home X RAT, I H pyrHONEOME RUCE, WITESMEWNTES 4 (0E R B4R I A2 3
AT SCPRR AR

XD R A LR

« 1817 python.exe , H(F: Python H% (T HAb.exe (ZMA, BCEHKH PCbuild Hx) B,
P HAZ DA, FZARENR T OB, A BIBGENR TR AL <RI .

« 24 Python FEA57E S — I .exe (RIEIYH K, i COM #iASE) I, FALAEkTH “Python Home”,
DL ] 7ok BRI DB AR . IR 2SN 2 i HA < AR P AR
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o AR Python HAFIERY T HFIF ARG HEMRME (Feh.exe, —SARRAFRAREE), A
IREATEN—FA A — LB A A B AR B A

X AR LEAEEEKF Python SRR LY AR P S AT BN, DA EEBCRFB 115 HAt 22 e 5 -

o WA PAT ISP _pth O, HP S HS . XM Z BRI A O Y
BAE, AW site , BRIFFIHE import site .

eI R KA B S WA AT M om # python3.dll X python37.dll, i fE

Py_InitializeFromConfig() Zﬁﬁﬁiﬁiﬂl&ﬁ PyConfig.module_search_paths,
o JERER/ENESE PyTHONPATH HAE B EI3E A W AT python. exe Z HiE PYTHONHOME |

o WURGARER T BT A (B, AR —AiF AMITEHEISAT python . exe Y4 RHL) , 5 Hi R
B2 H P AEAE landmark SCHF (Lib\os.py)e (HER, 1 ZIP SCHFHRORSAGINEZSCHF, Haks:
I3 IE 1 fir 44 149 ZIP SO )

XELREH PR R GEVE BB 225 Y SO S ASET-5 B AR P ARG TE — R RO bR e PR R AS . 500, T g
SAEME R R e B B MR, S — DO R, DU AT REII IR 25 2 2 BT
P Pt A A AR B AR S0

T 3.6 JRA K AZEH: IS - _pth SCPFSCHR M pyvenv. cfg FIREER T applocal #EI.
TE 3.6 HUAS AR AR T 24 5 n] PAT SO ELAEAH SRR I pythonxx . zip MEAIHEMIAREY) -

H 3.6 it 7 H: 7F Modules (A4 PythonPath) FHIIEM FE P IEE MBI DL F importlib.
machinery.WindowsRegistryFinder § A . F£ Windows | A FR#SAF 3.6.0 N H A = |, (BAE
Y n] e F T B HIRNEF] sys.meta_path.

4.9 B hnELR

4G Python 1) H AR AEITA 15 thE W AR, {H/2 Windows A — SRR REM: . FEARIE R R SMERER A —
SRR A Fr BAE (0 A X Sege

BT Windows [FRERLHLC S AE mswin-specific-services H1,

4.9.1 PyWin32
Mark Hammond %5 #] PyWin32 g —4H il T =2k Windows % J& S Rk . X FEPA RS T A
e Component Object Model (COM)
« Win32 API {1
o YR
o HFHE
o Microsoft Foundation Classes (MFC) f ;211
PythonWin Jg PyWin32 Pffafii— A /n il MFC W AR . BR— W E A Al it A IDE.

S
Win32 How Do I...?
Tim Golden 3%

Python and COM
David 1 Paul Boddie 2%
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https://pypi.org/project/PyWin32/
https://learn.microsoft.com/windows/win32/com/component-object-model--com--portal
https://learn.microsoft.com/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
https://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
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4.9.2 cx_Freeze

cx_Freeze ff Python A3 s AT $AATHY Windows FEIF (*.exe SUIF). MARTE MULEAES , ARERT LAY K
ARA B R PP i 5 1 7 Z2%€ Python.

4.10 £ Windows _t45i% Python
iﬂ%%ﬂ‘&%ﬁﬁ T\ 415 CPython, P SCBA A2 BB A0 RS o AR AR 8l A AT U TR AC RS Bl 2 BT B
B 2

TEARTE A5 Microsoft Visual Studio A P ZAIH S04, B2 H FHEE ) Python A 4%
o KB TF peouild HEH,

KA PCbuild/readme. txt PAFREUA XA IR —%ER .
A XY R, 35257 building-on-windows .

411 REZRERF (EFR)
£ 314 URF: I2ERE B 3.14 RUASE S, Python 316 S B IUACK R FHEE, BURILY

TBZFPython %5 & 32 35

4111 RELHE

VU~ Python 3.14 223 f 7 AT B 4K - 32 (A 64 (LHUCARY &AW . web installer  (M#8%3A0) J2—A>
NIRRT R, ERTE IR, IR A 3 TRl offline installer  (BELZE4 M)
BN TR AL, TR BE ) BB E Internet JE4E AR, 1SR % T 2w L DA T RAE LS R o
R A HAR T

JABN GRS, W LA AR AN

&5 Python 2.8.0 (64-bit) Setup — ®

) Install Python 3.8.0 (64-bit)
Select Install Mow to install Python with default settings, or choose

Customize to enable or disable features.

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

Wiﬂd OWS [ Add Python 3.8 to PATH Trrad

RS “Install Now (37 H[2e8:)7:

. & T%?ﬁi%%ﬁﬁ (BT C B TR T R, B A 2 Python 4 506 72

v,

=

i

i

Y/
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https://www.python.org/downloads/source/
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o Python Kf224 S G3 H - H sk

o Python 5 /g 72 25 AR 55— VUGB A 1E T 22 2h¢
o RRRREARERE, MHAZELE, JEshds pip

o QREFRRF 22 H SRR IS pATH

o PES A HT AT

Vet < HE SRR PRV SRR IINRE . AL HAR IR R R AR B
PRI B HE R SO, S S B

WE AT P ae, Wk A AT TR PR OLT:
o GERTRETR EARAVE BT it v
o Python 4735 3| Program Files H 5%
o Python 3785 72 22 Y4235 %] Windows H g
o LA AT AR AT 1R fiE
o BRUEE T DATH A 71
o QAR LR H SRS RS pats
o PRGETT A A

4.11.2 HiBs MAX_PATH BRI
Fith I Windows [ K FER I 260 ST, K REK G KT 0 T8 TE R MR S 2.
ERGHITAR I Windows w1 , I BRAR) AT B FEFI £ 32,000 /744 o (HFE S B 5T B Win32

27 HERE, BUETEN58E HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
':P‘Liﬁ LongPathsEnabled yﬂ 1o

XAV open () BREL, os BIHURIR Z BOLARERAR D) B 32 IR MK BE# I 260 S FAF RS o
W EARTS, TRt SR
T 3.6 A A A8 1T Python HS I 1 XHK B AR SEHE -

4.11.3 F Ul 23

TRy UL PR T et n] DA A 47182, RVFIIAS R eV 2 HLas EA 22, i
AXH.o JEFPATEAREE I UL B D0 T BB 20, DATE Rie— S8R

T R /2 PATERERER ) W a2

B g

/passive ER#EEMILEFEH PR
/quiet 225 [ 28 B A g R AT i) U1
/simple By 1B 7 il

/uninstall F& Ik Python (JGFRHAIN)

Nlayout [directory] T 2% T A 244
/log [filename] ¥ H 107 s U &

i A A AR A% % name=value , HAEIEH 2 0 REEMIAFHE, 1 KB AR RHES B4R W]
TR SE BB AN T R o

a1, ERTEEF (DXH) 57
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B ik BINME
InstallAl- MR I P2t 0
1Users
TargetDir 435 H 5 FT InstallAllUsers 16£%
Default- KA P2 BN %ProgramFiles%\Python X.Y B{ $ProgramFiles (x86)%\
AllUser- &2 Python X.Y
sTarget-
Dir
De- A 241 S I BR $LocalAppData$\Programs\Python\PythonXy 57
faultJust- INEERE PR AT SLocalAppData%\Programs\Python\PythonXY-32 %
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul B REINEE X (%)
Custom- = BSe
TargetDir
Associate-  WIRILLE T Hsh4, W 1
Files A B,
Com- FFA oy SRR . O
pileAll pyc o
Prepend- KB AMPA Hx WM 0
Path 2] paTH FHKF .Y INE|
PATHEXT
Append-  KFZREFI A H ZF M 0
Path 2| paTH K .pY ININE]
PATHEXT
Shortcuts MR %%, HEREAS, 3 1
1471 IDLE By =X
In- 4245 Python Ffit 1
clude_doc
In- LRI S 0
clude_debug
In- GRETIF R RS 1
clude_dev . EHEX— M HEFEL
LR
In- 5 python.exe AN 1
clude_exe X34, ZBEILIAHES
FELRATH .
In- LHEPython 22 ¥ 572 3% 1
clude_launc
Install- N A B P %R 1
Launcher- & 3 #%. ©® & =
AllUsers Include_launcher
BBE N 1
In- LRI EERY BB, 1
clude lib WX — A REFBUL A
KA .
In- ARG pip Al setup- 1
clude_pip  tools
In- TRPNAFFSHE (5 .pdo) 0
clude_symb
In- 2% Tel/Tk 7 4:F1 IDLE 1
clude_tcltk
In- LK E PR 1
clude_test
In- LA AR 7 A 1
clude_tools
LauncherOr (V43 E3%%. XKEZE 0
RZ i&/ﬁ\ﬁﬁi%?g .
5 ;ﬁp o= S v Chapter 4. 7£ Windows _{&f Python
Simpleln-  ffi f faijfb %% UL if @ n - (%)
stallDe- HHEEXEE.

scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B E X

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

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

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

TS TR AT ATE— N 44K unattend. xml (SO S AT AT SO AR AL . I ST R STUR
ERFNFR . (AR, (WERFTRE) ERHENT . (ERSCRRMEIIE, IGZRE T
BRI S BB 5 7 R A [ B 126200 -

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

4114 BTHLE

HI TN BRI AR 205 0 P R A7 Python AYJESE N IRINAE, AR LXK LTI RE T AETE 2 Internet JE 4
N T BRI B, ATASG N BT R RERALIE, DAAUE AN SERERA R, 1A SRR AN AR 2L internet
B, MR RA 4. WER, TR EORIER, (B2 AR IAT R a3, )
WHAMZAT BRIAEREAR .

AT ARIRAF AT LA ir DA R 2B A T RERY AL SCIF . THICTR 2R python-3.9.0. exe By TR
PRI SEbRaa iR, FHTE A H s QU H SR DABES [R] 44 SRR A 58 .

[pythonf3.9.0.exe /layout [ % # B A% H %1 J

BT ARRE /quiet BETUOR UL 2R

4.11.5 BLE

%% Python J5, fF] DA 1L Windows i) “REf@ MIZhAE” THESMEMERZIAE. 4 Python 4% H Ii%
B B DR R AT I 2R T

B SRRl SO R AN SN R D BE - R A SRR 2 R O R AT TN 2. TR
BN TR R R eI, BN H 5% B UoX LY, TR BSE e IR AR 5 BB 4% Python,

BSR4 T R B R A T SO, R A R A R AT e S
“EIEY FF5E 4 MER Python, {HPython 2532 35 [RAL, BAE “REFIIZNRE” WA HOMAH

4.11.6 %3k HH%RE &I

Added in version 3.13:  (iXL&PEThEE)

0 #itk
AATHR R T WA ER, BN SRR KA P K AL

PR T B AR TR B SO (S0 PEP 703), R5Y 24354 Customize installation”, 7E%4
/N5 Tt 4U 4% T " Download free-threaded binaries” & G HE .

4. =EREREE (DZA) 59
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Mo Python 3.13.0 (64-bit) Setup

Advanced Options

O Install Python 3.13 for all users

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

(J Add Python to environment variables

(] Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

Customize il locauo
C:\Users Wl AppData\Local\Programs\Python\Python: Browse

pl:lth()n You will require write permissions for the selected location.
Fl W
Back Install Cancel

windows

PEFE IEREITURE N ORI ) b SO0 2 51 5 Python 2 U H SR o E R AT SCHRI4
PR python3.13t.exe, IMHAN “HEHISCHRFATA ¢ BIZRESEHERY ABLHIZE . Python JESCIFRIIN SR 2
=M S B AR

H RSO N B A 3. 13t FRZERH R Python 28 it (FF 24 I R 501 & W5 191 FFFF 32 B8
—armé64 JGZ ). X F THABG IR B S, HPyhon 2 58 72 35 BBIS S FF py .exe -3.13t. THHE
% launcher 224 py.exe -3 (8( python3 shebang 17) RN “HHT 3.x LR, LR H H LRI
TR SO S TR, T py.exe —3.13 WIS HE AU . A0SR VR TR A A XU e, IR A H
BIRNAZ IR G0 B 2R ki S

Eﬁéﬁé\ﬁi‘**&%ﬁ%ﬂﬁlﬁa Tjﬁla@ﬂa Include_freethreaded=1, ‘L%%%lﬁj %’_A‘F ﬁ%ﬁ ﬁtﬁlﬁﬁéfﬁﬁﬁ?%ﬁ
CD T Y S e A s M ED I oy 5 e M ot Y& G 0B IR E = STt I S e E B2 o o

I H AR R SO AT 72 nuger.org HRHL

4.12 §3+ Windows gy Python Bzh28 (EEH)

H 314 BRI Bah#sfiA SR E gk b SCnid Ry Python 224 PEERIU . PRETIX SN A H @I T
Dz .

Added in version 3.3.

T Windows ff] Python JEzh#e@ — SRR, WHEBIE CAIAAT AR Python fiiAs . B AVFIAS (5
A7) FE7RFE Python UAR BRI, K5 (LI PATIZIRAS -

5 patn AR, JE SRR IR AR iR A G Y Python JUAS . BSR4 P L AN 2 R GEER
THRE T AR, A2 BT 2 A .

JEBhAR R 2AE PEP 397 S &) .

4121 \|7]
M&HLTT
1E 3.6 JUAR S AR T
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42 Jmy %% Python 3.3 K S MU RHE F 2 d e VRRY paTH L. JB3IREF 5 B4 Al A #Y Python A HEZ
PRI ZEE AN IR T B2 B A RS R I, W e 5 m AT A T i

e 1

RS K E 2R BORTIRAS Y Python B JF30 - BRI PAIEFIRM , I HAFHEE MR HiAh iy 47250
H#% % %3] Python,

R T 2N Python (fIf0, 3.7 #13.14 ), & A H] Python 3.14 JH3) - {2 4f5 5] Python

37, E s

CEX )

AR AR 22 1) Python 2 W SGBTIRUAS, 25 PA R i
EE 1

WEREHEBI AT HR, WIRI G 2 -

(py' FRRBASNBAS, BFRETEHEFRIAZ X ]
Tix i é>5
[py —-1list }

7R AT 2 Python fiUAS

-x.y ZYUZ -V:Company/Tag ZRMFRILNA, B AFEE—IHER Python ZATH, MIEFEER B
T python.org PASMBIT LA . ALATEENE PEP 514 JEATHEM s T2 i B BN . ——1ist X
ST v AR s T .

M -v: SR, 155 Company RHEZEEEER H2K FZ5e BT HISATIE, MR E Tag KFEFER A B
ARMTTHEFTI . TR IR S PR — 1 Tag:

P HBEEW 3.0 BEHEATH
py -V:3

N

# ®HEMAM 'PythonCore' R ATHyEATH
py —-V:PythonCore/

# % PythonCore W # & Python 3 B AT H
py —-V:PythonCore/3

J

SR R 3 (-3) 5 AR B %0 Python KA AYIZATIN , MIARERHAL Y K I (B2, 5eRE
A (-2 3) WPRFERE R A AR HCA I8 1T .

Company 2 7F 52 B P45 B AK/INEG REEUR) 77 AT UL . Tag J& 7 56 88 4 5 5 48 2R 47 TR,
BT T — N2 S R EFAF . RV -ve3.1 ITRE 3.1-32, {HRPCHL 3.10, Tag @& H]
BT A THEP I (3,10 B 3.1 D), B CARM TR (-v:3. 01 KFAUCEL 3.1).

ME IR

Added in version 3.5.

WIR JF AR 7 iz A7 A BB Y Python AR, JF HOB BRI (8 1 A5 HE P2 61 B venv 553 Bk 418
virtualenv’jiii) &tﬂ:ﬁggﬁ4kﬁ§; ﬂﬂﬁ%Eﬁﬁ%ﬁ?W%i§T?E§TuiFﬁ%E@ﬁ@*%%%ﬁﬁﬁiﬁ%ééﬁiE@o %giéfféiﬁiﬁg*%
%, EEH RIS, 888 4R Python fiiA .

MHHE

EFRATEE— 1 Python A - A& — 1448 hello.py WYSCH, Hp & PR A%

4.12. §% Windows gy Python 3328 (B M) 61
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#! python
import sys
sys.stdout.write ("hello from Python \n" % (sys.version,))

M hello.py FIER H s, SATPA TR fir -

[py hello.py

VA% F Fof Y Python 2.x ZREHIIA S EATHN R . BIAE RS — AT ON

[#! python3

)

PUAE FRT AT G KT BV ST 1) Python 3.x {5 L. 40 BT Ay 4T/ Bil—HF, AR W] DATE B Af b e
ZIKFE%}&%’PO{ %&%E@i%T Python 3.7, THZ 4 —4T8CH #! python3. 7 AL AR M F BFTEILE T
37 MRAEE .

R, SRR, B “python” HHTIAEE ZEAY Python 2.x MUEHTAUA . BB T R IR
K7 Unix, Hfrfip4 python #5245 Python 2,
MITHFREX

G VAR IS 8l 755 Python U (Bl .py, .pyw, .pyc X)) FHEEK. XEME LM Windows FEE
BRRE O o — NSOy, R R AR, s T AGE A AR ) ) T B L B AS R e A
A o

X 2 AL, ARSI RE AT DA SCRFZ A Python A, BAABGR TS —ATHINE .

4.12.2 Shebang 1T

R BASSCUER S —AT A #1 JT3k, WUFR N shebang” 47 Linux F1H AN Unix £ef RGEHA XX LA THY
PSR, BATEFAELERG E R R i AT A . XS5 3h% SLAE Windows _FXf Python
A AR T, BRGS0 T e e .

T S Python JHIA ) shebang 177 Unix Hl Windows Z [AIRGAH, %R hds FFFE AL a4 k4G
BT MREST . SR A 22 -

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

e python

Buan, WERBEATHRIE AT

[#/ /usr/bin/python

J

REAREN G ERIARY Python BB M9 MEIERSE . AW 7E Unix L4 5142 Python JIAHIC 24 TiX—
1, IRRLZ S K B S A AT A e J5 sl (1 T TR 0. WRARTE Windows |2 5 — B I A I 7 22
FAE Unix ERTH], ARBLABEIFEASLA /usz JT3kH) shebang 47

LA b3 g4l i 0 AT AR — N B A S RS (FTRUR B ERA S, el L2 A S AR
WA ) o AN PATER AR S 2 S5 TR =327 Sk sk 32 fiffias. B /usr/bin/python3.7-32 $fifsK
i 32 {71 Python 3.7, UGG T— A MERIIREE, WKE Z08 A5 I (50 & R A5

Added in version 3.7: M\ python fi2h% 3.7 FF4A, T DA-64" GV 64 oA . LAMETT DL~
FHRAS MR TAH R IAS (B} /usr/bin/python3-64).

TE 311 JRAKAEAT: “-64” JGREMFH, BAESHIN AT A E N 1386/32 (A7 . Bl
K—AMFFE ML, HHHAI -v: Tac SEOTHIT e IR

A 313 A R AEARE: 51T python [ HE L 2 BUAE 2 U0 SE 08 0SB A PR 8 & paTH, X2
S T AL shebang 385 T /usr/bin/env python3 {HEIG IS A python3.exe HIHI.
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shebang 17/ /usr/bin/env JERX BA —DHSMIR A EME . FEA IR T 2300 Python fERESR 2 HI, B
XARFAEFPATRE Y paTe PR SERNE—DSEE AWM A FRAHILELR) Python AT ATREF . 3k X T
Unix env F2 /P HIATH, BRFIAT paTH R . WERTEREE env 12 Z G — DS HH LR ]
PATHEY , (BIZSEUE A python FF3RHY, BORFHET 0 HA 2 0L 6y 2 I Ak SR AL B . W] DART IR B 2%
PYLAUNCHER_NO_SEARCH_PATH HfTiXE (CHFEEE) kPIN paTa X,

JEHR L FEX LA A AT o] — AN H-S UG A TRAE R BIAS . INT S A 1Y) [commands] — Y 4R, X Al
FARARFARI 2R 58 K Ui AT B Sy AL BB B8 iy & fir 4 A Rl Al — D B 288 (TEH 5 U547
A AT RATRERE PRI 254 ), TR AR E 2% mT A TR P i sE B A (. INT PR E BT S 4ok
PER S B —R 5 ) -

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

LA W BRAE INT SO I 6y A2 824 4F Windows 1] BT RR 2 16 246 5% 3R T8 2 B A SCEEfG B 541
AR . BT Windows % @ i) B AR AR 588, 140 i 225 2 T AR mp i AS IR R b4 745 Unix KU HY
Shﬁ;;l ii;%%?ﬂ@o LLEFEEERT AN LB, M E 2B, BB Z E RS b AR B8 42 A ATl
Mm%

4.12.3 shebang fTHYES %
shebang 1714 ] PATE i BEA% 45 Python MR AR . 2501 UE, ASRARA XA shebang 17

[#! /usr/bin/python -v

B2, Python ¥4 DA —v HE50 j=5 5

4124 BEY
i IR

)& 2l 2% RF 48 & B Aini SO METH PR B H X B py.ini (¥LOCALAPPDATAS BY
$env:LocalAppData) VAR BNASTE H R I py. inio [AAER) A0 SCHE 28 Figahdeny 45
&7 A (B py.exe) f1 ‘%107 HeAs (B pyw.exe).

SR IRRRE H o™ AR E 1 A E SCU ST AT AT SCPR S5 . ini SCHPRRY E5E S, TR R 3R 55 141 ini
SCHEAEA G5 AR Pl DA 55 148 ) ini SCPEAP R v o

B X BB Python kg

FERSLERGOUT , ATLAfE A & L S CAR IR ERT,  PASE SE iy - RF (VR4 Python AR o AR FRE AT LA TR
ATk, AIDAERREER ) MIUORAGIHIAF. Behh, AT iRINT-32" 5 “-64” RAFE IR 32 fif
2 64 f152EL .

l4n, —A shebang 17HY # ! python F79% A AR EAF, 1M #!python3 A —MMRABRER, BHRIGE—
A FHAR

UIRAE A H HABRA FRAERF, WA DABCE PRI AE & py_pyTHON DASEE BOAMCA IR ERF . SRR B
B, BN, %A ] AR E BE I iy QAT RS AR AT (B, HLanT3”, 73.77, 73.7-32” 5(73.7-647, (i
FERE-647 PEIULIE 1T T Python 3.7 sH @ iiUAS rh A 5 1) JE Bt - )

TR EA B ARA R ERF, W] DU EIREEAS & pY_PYTHON{major} (HH {(major} j& LTHIHAERTY
Bl E AR ERT) PATRESEREIA . MR A BRI, JEahas s B 225 1 Python Fit AR I
0 BRI A BB IR AR, RN REIIE, (HIZHRA ] B2 1% 2251 HH 5o 225 A AR

TE42%% THHIR (major.minor) Python AR 32 i 64 (i) 64 fiz Windows [, 64 (LRACKFLGZ 2 B k.
X R T 32 fEA 64 (LSCBAR R AL - XX T E SRR 32 AR 64 (ZAR 2 RN - WA, 32
DR BIRE R T IATHE E HUAS A 64 (37 Python 222 . XKl VAT S sias 947, HUIE PC 122
BT WBLERUA , A eI LRI (R, AHIHE 32 (788 64 (LAY Python RN H 32 75
SERRIGEAE) . WLEFTE, WTDATERCAR UL IIAT LR ATRE R <-327 B <647 JEHOREBUIAT N .

Bl
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o ARPCABCEM KT, fy4 python Fl python2 KFA 2 A FHT Python 2.x A, x4 python3
B 1 Foe B 425 1) Python 3.x.

o fi1d python3. 7 RASNSEFIEMBEI, FNRAD EEREE .
o QI PY_PYTHON=3 , {74 python Fll python3 ERRHE FH fHi 4 Python 3 i .

o ISR PY_PYTHON=3.7-32 , fird python FHd ] 3.7 (4 32 AL BL, 1Mifrd python3 B4 H G e
#1Y Python (PY_PYTHON FRAE A P KT8 e T EZMA. )
o WM py_pyYTHON=3 H PY_PYTHON3=3.7 , fii% python fll python3 HRRHAEHIMH 3.7
WRIREEAZ HEAN , W0 W] DATE e Sl R (o A ) IN S v A [ A 4 o IND SO B0 PR R [defaults)
, AP SRS pY_ RIZRAYPAE AR A E (R INT SO P A R KA NG ) o) FREE A
N2 A 55 INT SCHE R E 1 N 2

Bian:

o WE PY_PYTHON=3.7 S [ T4 & PAT AR INT 3L
[defaults]
python=3.7

o HE PY_PYTHON=3 fll PY_PYTHON3=3.7 #24 T &AL F NN INI S04

[defaults]
python=3
python3=3.7

4.12.5 LR

WM IEAS B PYLAUNCHER_DEBUG LRI E CHATMIME), JBahasfitizWiE BT 2 stderr (BIHEHIE).
oA B R A HIEgn fiTs, B Y R R AR O 9E ML) Python BURRAS , 43 5 BUAS R A g 306 43 DA
K5 30T B AR Python (R 3E Prain 447 . BRI T2 H b5 T A it .

4.12.6 RKiz1T
R FREEAS B PYLAUNCHER_DRYRUN ¥R E CAHAEEAE), Bohiebiim b e Esiriamd, HRSss

P )il Python, 30k T AR B ] S Sl AA TSI AR5 FE ELH2 JE 3l Python Y T HORUIRA AL . WHERS
AFIbRiER ) iy SR M UTE-8 Rkegihd, PR S & Tl fEToik IEsfiE .

4127 HBRH

USRI AL f# PYLAUNCHER_ALLOW_INSTALL ELHICE CHAEMI(E), TR Python HUA A 4 3H
A PATE Microsoft Store 3R, JEEN# 2025w . XA RERR 2L Pl T ac Bk S, AR W] RE TS 2
WisFT L% .

HHMY PYLAUNCHER _ALWAYS_TINSTALL A% 5 F (45 5 #5 S 2 2 22142 % Python, R & 4k i 51
XEZEZE T ER (GF Y245 pYLAUNCHER_DRYRUN —2f# ] ) o

4.12.8 iR[E1EG

Python JE##% AT BER I DA T HIB S . AR, BOAEMINEAT DARHX 28R 455 Python 7= L iiR
(RS

B R A ARRAEA P A, I BAUIES % . [ T A BT PASMECA HAt A T AR B 3
il XLeI% H R DAZ BRI F-RENF 51 11 o

64 Chapter 4. 7 Windows _t{#H Python




Python Setup and Usage, A {ThRZ 3.14.0rc3

AR B ##Ek

RC_BAD_VENV_CFG 107 #F| T pyvenv.cfqg HXACHIR.
RC_CREATE_PROCESS 101 j53h Python 41,

RC_INSTALLING 111 a8, EmdREEEENEENET.

RC_INTERNAL_ERROR 109
RC_NO_COMMANDLINE 108
RC_NO_PYTHON 103
RC_NO_VENV_CFG 106

KRIIEE R . G ST AR .
TIEMNENE R E TG T o

e B DT KRS o

T2 pyvenv.cfg HEHHKE,
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CHAPTER B

7 macOS _{# A Python

SN B AE N ET Mac HLIN_EFF 4R Python B2 LA T 1Y) macOS & Z 55611 H. FEBfT |
macOS it Mac Hfixi b ] Python 5 7F HiA Unix Z80%F 4 oI F 16 6 ] Python BOMRES AE#AHIT, 1HAE
Python ‘%% L FR ek A A i 225

L FhigA2m] ) macOS FKHL Python . £ 54 4-r & IR AL B 9T iR Python (T4 iR A . AR SOk &2
BN A 2 B CPython &7 AT python.org W3 FR4RAE R 2k Python filiA . 2 0Lk % 4708 FREL
HoAb %S

5.1 {#f3kH python.org B macOS kf Python

511 ZRLERE

XM Python fifUA (ME T security IRASHIBRAY), KA A &EASF A HUEIVE T macOS Jit Python
GHFEPAL . FIDAFE X AR R r o) 3% . FRATHER S n] BB B 11 52 S5 1) Python JiUAS . 47
GRAE PP T A R A 3217 T A Mac (Apple Silicon Al Intel) 32 4% F: it macOS it A< universal2 it
ifil Python ##h , H HiiE % £ /0 %3] macOS 10.15 Catalina.

R S — AR UERT macOS 2830 (Lpkg) o AR SO AL TR0 S 58 2 vk
FERE (RIS . SCRY K/, Z4455), WP FEoim . 2 m LN M python software
Foundation [f] Apple 7T &3 ID IE 152544 M /ANilE, 54 macOS | 2% (Gatekeeper) ZK,

AR BB 2R L B, 3 L HOUGE BT 3 2 (30 o X RFIT ) macOS P B AR I 200 AR K
PF, B BB RNE 2
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Welcome to the Python Installer

This package will install Python 3.13.0 for macOS 10.13 or later.
® Introduction
Python for macOS consists of the Python programming language
interpreter and its batteries-included standard library to allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip to
download and install third-party packages from the Python Package
Index.

At the end of this install, click on Tnstall Certificates toinstalla
set of current SSL root certificates.

Free-threading support

MNEW for 3.13: This installer package can now optionally install an
additional build of Python 3.13 that supports the experimental free-

| threading feature (running with the global interpreter lock disabled).
See the installer ReadMe and the release notice for more infarmation.

Continue

sl Continue % £ 47 {2 /R 2246 727 1) Read Me., 7r HAM B 25 K 2 4, Read Me SURY 2% B RF L4 %¢
[) Python M A< DA K & 7 SCHERT macOS fiiAS . AR T BT B0R 8 7 1R R A S0 . EBRATE LR, 1%
Read Me &2 35 YE /Aapplications/Python 3.14/ F A ALRER L,
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[ & Install Python 8

Important Information

This package will install Python 3.13.0 for macQOS 10.13 or later for the
Introduction following architecture(s): armg4, x86_64.

Certificate verification and OpenSSL

This package includes its own private copy of OpenSSL 3.0. The trust
certificates in system and user keychains managed by the Keychain
Access application and the securiy command line utility are not used as
defaults by the Python ss1 module. A sample command script is
included in /Applications/Pythen 3.13 toinstall a curated bundle
of default root certificates from the third-party certifi package (https:/
pypi.org/project/certifi). Double-click on Install Certificatesto
run it.

The bundled pip has its own default certificate store for verifying
download connections.

Install Options
‘You can control some aspects of what is installed by this package. To see

the options, click on the Customize button in the Installation Type step
of the macOS installer app. Click on a package name in the list shown to

memm rrers infarmatian abeod that aedine

Print... Save... Go Back Continue

m T GRS AHLRS 2 R Python U KA BEFRFICCE A BALVF AT o AR B Il %V T A REARSE T
— WA [ARE, NI H S S 2 AR R T LABLRE R B2
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To continue installing the software you must agree to the terms of the
software license agreement.

Click Agree to continue or click Disagree to cancel the installation and quit
the Installer.

. Read License _ . Disagree _ Agree

P VP IEAR, TR B E e R A, FERZEIELT, BOAMIFRE 2R B ol A
Rps s
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Standard Install on “Macintosh HD"

e e This will take 179.1 MB of space on your computer.

Read Me ‘ Click Install to perform a standard installation of this software

License

Customize Go Back Install

T Customize $74H , R AT DAVERF 200 sl i 28R P R E SR F A e S B A R A R
LRI o ANARAR BELR S AT H i AR SR, S 4 30 A by A A2 =) Ui,
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® ‘e Install Python 8

Custom Install on “Macintosh HD”

Package Mame Action Size
Introduction Upgrade 1091 MB

Read M GUI Applications Upgrade 635 KB
UNIX command-line tools Upagrade 9 KB
Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB
v Install or upgrade pip Install Zero KB |
Free-threaded Python [experimental]

Space Required: 1791 MB Remaining: 34.05 GB

This package installs (or upgrades from an earlier version) pip, a tool
for installing and managing Python packages.

Standard Install Go Back Install

A TR B Z BRI TS T A 2 B LA, 5 RS RN nT R e 28t f . I RE Sl ok
P ZRE A TR LA . TR Adninistrator (G5PER) BURAY macOS f F1 4 Fl%E
i, A& Python £ T[] FEL IR HH X BT A FH P 2e s .

LRESE MG = s BN
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Introduction

‘& Install Python A

The installation was completed successfully.

Congratulations! Python 3.13.0 for macOS 10.13 or later
was successfully installed.

One more thing: to verify the identity of secure network
connections, this Python needs a set of S5L root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates icon in

the Finder window. See the ReadMe file for more information.

Close

il Install Certificates.command [{HREY /Applications/Python 3.14/ B [ H ) SO 52 %

%,

IDLE

Python Launcher

Python 3.13 =By o2 v » Q
SHELL A E
Install icense.rtf Python
Certificates.command Documentation.html
SHELL
ReadMe.rtf Update Shell

Profile.command

RETFE— MG Terminal Ay T8 1, {17203 Python "I #7223 SSL ARUEH LML .
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& Terminal Shell Edit View Window Help

Python 3.13

#H,ﬁgf SHELL p ==

IDLE Install License.rtf Python
Certificates.command Documentation.html

[ ] [ ] [ sysadmin — Install Certificates.command — 83x22

Last login: Sun Sep 29 12:16:51 on console
/Applications/Python’y 3.13/Install\ Certificates.command ; exit;
sysadmin@pyals ~ % /Applications/Python\ 3.13/Install\ Certificates.command ; exit;
—— pip install --upgrade certifi
Collecting certifi
Downloading certifi-2824.8.30-py3-none—any.whl.metadata (2.2 kB)
Downloading certifi-2824.8.38-py3-none-any.whl (167 kB)
Installing collected packages: certifi
Successfully installed certifi-2824.8.38
removing any existing file or link
creating symlink to certifi certificate bundle
setting permissions
update complete

Saving session...

...copying shared history...

...saving history...truncating history files...
...completed.

Deleting expired sessions... 4 completed.

[Process completed ]I

N5 Successfully installed certifi fil update complete FFFEHIIIE T RimisE O, ARAZEHE
SRR SE 8. ST DA P 2 it P 11 R 2256 16 11 o
BN R S 2 R TN

» YREY Applications LPFJHI) Python 3.14 F30fFd. JRIGTEX HkF| oLE, XE/ENEF

Python &ZATHURHELRA-ITT A 355 ; PAJ Python Launcher, B 15tALFHTE macOS Finder H XLt
Python JHIA 1 #E4F .

o —/HEZE /Library/Frameworks/Python. framework, @ngﬁﬁfﬁnhonquﬁffjtﬂ#%ﬂﬁfo LHEFR Y
SRR E AN BRI shell B4, BEHIE Python, AR PAFSERIX =FEZATE . 5[] Python FIHAAT3C
PR S8 B R LT /usr/local/bin/,

‘@ &

AL LA HRAS Y macOS #RELHE— 1> python3 iy /usr/bin/python3, EHEHEH— Mt Apple 7k
T H Xcode B Command Line Tools for Xcode fii [l f{1H % & % |H H AN 52 25 11) Python Jifi AR . R4
AN ZAE R N B e e hi, R B2 i Apple $5 1 HH Apple SRk 8088 =07 i 4k ¢4 B 6 A
WRARBERR %5 — K B python.org BYFFIY Python JiUAS, FEARM TN A5 B AAH [F{HEY
AEIEF5 12171 Python 22 fILAE . BRIAZREFR P30 24 2 5 PR 6 F "B 1Y python3 T A& REEH
python3,

74 Chapter 5. #£ macOS L {§f Python


https://support.apple.com/en-us/HT201732

Python Setup and Usage, A {ThRZ 3.14.0rc3

5.1.2 0{aiE1T Python A

AR AT DA Python fRERS o QSRR WMAT7E 28 i 4 11 ] Unix shell, /77] PAMGE python3.
14 B python3 H LR — DA 2RI (W4 4475305 i) . Python ZRE & T —
AN K A shell A2 H AL A Python ()55 H Z15 .

PRt AT DASE 3 5 BT & PR R IDE MG R . idle 2 — MUFELERRIE Python % A7 KT HH i FLAT B rfih
BERA 2 fEdn A RE R A5G . IDLE 30635 —4~ Help S HLAVFIRTT I Python SCRY . MISRAIE 542 Python
B ARATDABS SR SR AT B

WG VrZ HABW] N SmiB a8 A IDE, 18 27 40 43 25 4o S AT 203050 TIRENS
TAEL S B 14T Python JHIAS , ARAT DATEMGEL fFERER I FRHF A S0 44 -
python3.14 myscript.py
M Finder (Vi) s TIRIUIAS, 1A PIFpIESRE:
o JFEAEIHZE] Python Launcher,

« M Python Launcher {{:yiilid Finder Info %7 IFTITIRI A (BAEMT .oy JIAS) FBGEEIRY
AN IFERF . Python Launcher HA L/ WA Hl AN H 377 3. BRI M AR /R A B
UM S RO B e, S Preferences SRBAIHTA /P R

THTER M macOS Finder B EGZATIMIAS T A8 A5 A i B IBATIAN A Y5 2R DA B ASRE AN & 1
L1 T shell Bl B SCPErp A PR AE S Y shell BREGAHIEAT. IR, BUANGE AL AT H AR B AR sl AR e — A
R LTI R 4

5.2 Hib&1T

%TTE‘{E python.org macOS ﬂ%%%f“, ﬁﬁ*%ﬁﬁ@ macOS E’J@?ﬁ[ﬁﬂﬂ%ﬁﬁ%%zﬁkﬁi‘ﬂﬁo W\F%
SO R R AT HE S AR -

ActivePython
BAHZVFEHRAEERZRAS, Oy
Anaconda
WATH R (40 numpy, scipy # pandas) PAK conda fAF RIS,
Homebrew
o) rn)acOS AL R 55 2 1 Python [iUAFIF 2 56T Python 188 =543 (£33F numpy, scipy il
pandas) ,
MacPorts

73 —/M1% macOS 145 Z A Python iASHIVFZ BT Python Y25 =7 A F LAY A Bl g . mTRER
1% Python AP EBCRIVFZ HI TR IH A macOS YIRS

TR X 2L R AT IO REAS G4 Python SUHAMZE A EBTIRA , I HABAZ. O Python [ BA R4S 850 H5 -

5.3 &MY Python &

2 [ Python Packaging User Guide J i1 »

5.4 GUI 32

{11} Python 7 Mac _EHJ# GUI W IR 747 2 ik

FRUER Python GUI T HALE tkinter, 3T FEEM Tk THAD (https://www.tcltk), ZEE8a4E T —4
macOS A4 iR A1) Tk,

PyObjC J&—/1~$1 3%} Apple 1) Objective-C/Cocoa EZX 1] Python 45 . 4 Xk PyObjC {5 B AT M pyobjc ZKH.
AL NMER macOS GUI TR, 404%:
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PySide: Qt GUI T HAY f°E 5 Python 4 5E .

PyQt: Qt 53—k Python 4§ .

Kivy: —#CCRF R A 80T & 156 GUI T AA.

o Toga: BeeWare Jii H ff)—&B5r; SCFEsIE . Boahifeg. Web Flfziil & M H .
o wxPython: —F SRR EAE RGN ET-& LA,

5.5 #thr
5.5.1 ZikBHH% R E IS

Added in version 3.13.

python.org [macOS & Python GREREFF AT VAR 225 3015 PEP 703 (i il Python 3.14 # i , Rll{%
VERY E il BRI (FESE W global interpreter lock BE UL RIE4T) o WAL python. org KA HUAREUAT HERY
BT E -

FI i AR H BT IRt , (A5 R AMAEAI L, RARRE TAR S 4 — UM T4 . L
Sb, EB=T7AEL, RRAR A extension module (R4, ATRETCIRTE A AR R, FFRFERT
JEMGIL. ik, BT T AR B AR SR . ERET RO — AR 22T, m] DA I
TERRRY BRI IR B Ao SRR, an ERrik.

[ ] ‘e Install Python El

Custom Install on “Macintosh HD”

Package Mame Action Size

Introduction Upgrade 1091 MB
Read Mg GUI Applications Upgrade 8635 KB
UNIX command-line tools Upagrade 9 KB

Python Documentation Upgrade 69.3 MB

Shell profile updater Install Zero KB

L Install or upgrade pip Install Zero KB

B Free-threaded Python [experimental]

Space Required: 1791 MB Remaining: 34 GB

{
This optional package installs a free-threaded Python framework,
including a separate Python interpeter capable of running without the
global interpreter lock. It is installed independently of the normal
interpeter and includes its own standard library and site-packages. See
the installer ReadMe and the release notice for more information,.

Standard Install Go Back Install

N5 Free-threaded Python 144 FR 3T N H R HERR A 1%, NS B- B PythonT. framework 5338
Python. framework —[f] %3 % /Library/Frameworks W, JHELE i H H £ FE ) Python 3.14 # &R
AR RS E 515 (R GIL () Python 3.14 4 i M A7 b2 2B i A 1 IKUR: i/ Mk o 342
BEATT Sy A B 2 SLI0 A ) PRI T AT R A Of & AT i o A AR 7B A

ORI P T S TR R 1 -
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o BRI\ 1) UNIX command-line tools {41 644E /usr/local /bin FZ3EHEEF8 0] python3. 14t
BRI B B KRR IMERERS , PAM python3.14t-config, —FONARA M EE KRR A AN TH. K
T /usr/local/bin lH X MIHFEARAY shell PATH H1, FERZEUF LN I ALHA T ZAE MURAY PATH
AR R RI A H python3. 14t,

o XTFA AL, Shell profile updater 434t /Applications/Python 3.14/ FHf{ Update Shell
Profile.command igZ:jZT%: E HEI?)%*%E/‘JZF}L\'H:@O

o HHLRBMERAESWEREA RNFEPEREEHNAFEL site-packages Hk, HILEERIAE
DU, WARARTEELE M EAE B R T, RTRETR EAE R P A s . H R R
PFL % ) pip KA A python3. 14t i,

- A venv HUH ] pip KM -

python3.14t -m pip install <package_name>

* 1E#RVEZ > Python PRI, B R SUPREEIE 5 e e e A HE Y 75 5. X m] RASRE SR i RERY
Ay A AR RN T2 WA Python TEAERE (] i 1A 2% -

python3.14t -m venv <venv_name>
RIGHAT activate,

o %3247 IDLE 1 B AR A -
python3.14t -m idlelib

o TN AR HH ) AR RR E  AH [R] A PY THON Fri s & Bl BES TR 2 AN AR R, 2605845, ik
YRAE shell fit B SCHFFHAEE T PYTHONPATH . Q1A WML, W DAE FH% —E XL & 44738 5 R Z

WX LIRS AE B

o H SR EIR S R AR G R P25 =07 JE 28, Ul openssL il ko X REIRE A4
AL W — 1 Install Certificates.command AT ME(TIET, WILE RatztT
—K.

o WERARABEMM /usr/local /bin HIE[H python.org [ H1ZAE python3. 14t MR (BRI,
USRARAEAE 22 R ) R B B A R AT IREEEAE) , AR AT AR AR B AR pATH PREAL
BPAFE pythonT HEZEAY bin HIR:

export PATH="/Library/Frameworks/PythonT.framework/Versions/3.14/bin":"$PATH"

T FRER LR RN W, {H Python. framework fR4b. WHEEARF I MESM bin HR
AR PATH FEAFAEEE A Wl python3. 14 B A BB SR s AW T BN 14 pAaTH
FHELGT . which python3.x B which python3.xt fiy% 1] DA /R IELEME AR B% A2, (T
LIRS B Tl X REAIE, S 9 — R il 2 18— shell alias f5[a)5FE Ry, Hilan:

alias py3.14="/Library/Frameworks/Python.framework/Versions/3.14/bin/python3.
‘4)14 "

alias py3.l14t="/Library/Frameworks/PythonT.framework/Versions/3.14/bin/python3.
—14t"

552 ERAGIITRE

TR AR ] A 3 ROk &3, python. org installer 2R (1 A 228 ] E4 & 1Y) macOS Installer GUI
), macOS fip41T installer T HAWARVFREFIEBIAET . WA AZK installer, TH[ES
NEEIRZE (1§55 man installer [N ). fEAFEG], TR shell M8 Bl /R T H ib—Fpic
i1 3.14. 002 KA SR h RFLMREA LI :

RELEASE="python-\ |version|\ Ob2-macosll.pkg"

# T # installer pkg
curl -0 \https://www.python.org/ftp/python/\ |version]|\ .O/{RELEASE}

# flZ installer choicechanges X {3 7 #| % 3% :
# E[ﬂ PythonTFramework—\ |[version|\ @
tAEZEMBRASLT (ZRrAHba)
(BT )
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(B L)
cat > ./choicechanges.plist <<EOF
<Fxml version="1.0" encoding:"UTFfS"i>
<DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "\http://www.apple.com/DTDs/
—PropertyList-1.0.dtd">
<plist version="1.0">
<array>
<dict>
<key>attributeSetting</key>
<integer>1</integer>
<key>choiceAttribute</key>
<string>selected</string>
<key>choiceIdentifier</key>
<string>org.python.Python.PythonTFramework—\ |version|\ </string>
</dict>
</array>
</plist>
EOF

sudo installer -pkg ./E{RELEASE} —applyChoiceChangesXML ./choicechanges.plist -target /

FER AR AT KA P 22 5% A B B E 2

# Y Unix Command Tools A B A MMRAE HAREERLI LT ZE

/usr/local/bin/python\ |version|\ t -VV
ython \ |version|\ .0b2 experimental free-threading build (v\ |version|\ .0b2:3a83bl72af,._
—Jun 5 2024, 12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

# IR G

/usr/local/bin/python\ |version|\ -VV
ython \ |version|\ .0b2 (v\ |version|\ .0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0.
— (clang-1500.3.9.4) ]

# ¥ /usr/local/bin ¥ $PATH ¥ H MK EMNAERFHANERTEETH
python\ |version|\ t -VV

o [ O]

o [ [r]

o [ ]

ython \ |version|\ .0b2 experimental free-threading build (v\ |version|\ .0b2:3a83bl72af,.
—Jun 5 2024, 12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]1

E python\ |version|\ -VV

Python \ |version|\ .0b2 (v\ |version|\ .0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0_
— (clang-1500.3.9.4) ]

O #ik

ﬁﬁﬁuﬂﬁ python. org‘j($§%§ é§j{%§§”ﬁﬂﬂ5{LE§ﬁﬂ /Library/Frameworks/, /Applications o/
usr/local/bin, @bﬂﬁﬁbﬁﬁﬂﬂlnstaller' domalnjEIﬁEEjtﬁgiﬂiiﬁﬁ{Liio

5.5.3 4 A& Python R FHIZFF
H—F5) THWRRARI Python AR5 N 14 1) T AR e -
o py2app: SHFET Python T H £ & macOS . app {441,

o Briefcase: BeeWare 1l H [—#43; —@CCRFAE macOS A7 .app #HER6L, FFREE LA FIAIE
s ETu T A,

o Pylnstaller: —gn] @1 @ B SO B IEAE R AT 73 A n) G4 T A .

5.5.4 App Store &%

£ macOS App Store A2 KA 11 app /N id Apple ) app #i A% UERR . MCUEAR 4 — AR TR <21 1
FEFF L A B2 17 mﬁﬁﬁ%é’]gﬂﬁﬂﬁ!ﬂ .
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https://pypi.org/project/py2app/
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Python ARifE EAL S T — L8 I 2 idi SUX 28 A S U AURD . BRI BT AL DL R B Tl , H Apple
AR AN AT PR . DR, A s B Python ARifE EDASE app REAS@id App Store Y%,

Python JFAAIRI (& — %0 TS0 WIRSBR TR C Y 2 -5 App Store Hi A% AR B )@ ARG . XA
#M T &FE CPython il B T —-with-app-store-compliance I B BN .

AN TR TAE Mac _Ef#i ] CPython A2 71 WIPRARZTE macOS App Store vA 9L %117 app
EWARULHER. € RALEIRH macOS App Store 154 R ATIRIE I A4 2 AAFH ) -

5.6 H{thFTiR

python.org Help T 1] f0 &2 78 R 4ERE . Pythonmac-SIG {4415 55 —A~% 145 Mac _E 49 Python
PRI & 1) LR R
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https://www.python.org/community/sigs/current/pythonmac-sig/
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CHAPTER O

F£ Android _E 1 A Python

Python 7 Android |- 5 LT Y-£1 E A FEALITT-6 b, EACRIENRAVERIIEN, ZHFEHLg AT
FPHRTOAGER . 4R, FHPUBRLEAT pyehon TTHT IR THURES 1 A S, SEATIA.

TEZARGH, BARFLERA N RIS . BIF I g ME— e AR . Wi wl bAisty
python 1 T30S Python REPL <2 H % & .

As a result, the only way you can use Python on Android is in embedded mode —that is, by writing a native Android
application, embedding a Python interpreter using 1ibpython, and invoking Python code using the Python embed-
ding API. The full Python interpreter, the standard library, and all your Python code is then packaged into your app
for its own private use.

Python #Rif AE7E Android FA7—SEH R AYEIRAIR . 12 W AP R] I HESE .

6.1 #hn Python %] Android app

REBITRE WS NI TRZ —, BN AR R :
o 3% B BeeWare i H Y Briefcase
« 3£ H Kivy T H #¥ Buildozer
o Chaquopy
* pyqtdeploy

o Termux

RS E E P B e NI XA, ARSI, T AR testbed app fENHE RS IR RS2 IR
BB SR B

o B4, IREUFRT Android ) Python 44 #)ii :

- Al B 7 32 M python.org "3 Android ZAfHR. R IHIHE KA prefix HSRAFALTEIFALE
=S

- BOCE R AR AT E, 5 8 I Android/README.md Ht (1) §§ . prefix H R HRFTE
cross-build/HOST 2 FEI#E,

o [REY build.gradle SCERRIATDARKF AT 45 H #5 DEMREYIH . B T /R E C 1 Python A HPASH
A NZE M prefix/1ib $#D1:

— AE INI JE e
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https://termux.dev/en/
https://github.com/python/cpython/tree/3.14/Android/testbed
https://www.python.org/downloads/android/
https://github.com/python/cpython/tree/3.14/Android/README.md
https://github.com/python/cpython/tree/3.14/Android/testbed/app/build.gradle.kts

Python Setup and Usage, & {ThR4x 3.14.0rc3

+ libpython*.*.so
+ 1ib*_python.so (4MEFE, 4 OpenSSL)
- TR TR
« python*.* (Python FRifEE)
* python*.*/site-packages (#5H 2% Python {{f5)
o FER AR HP s A DA ST 05 SO 31 S 2 58
o TEN AR RS IACES A AR5 3l Python, X FF & INTE AT C AU,

6.2 7 Android #33& Python #%{48

Python # {41 u] A9 1 %f Android ¥4/ wheel SU{FF-7E PyPL _E %o 5 AT 95 A HERE T 22
cibuildwheel, "B S BCE AL UARIFIAGE . A472 wheel PASZAERLU g L EAT 45 Br A 407
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https://github.com/python/cpython/tree/3.14/Android/testbed/app/src/main/java/org/python/testbed/MainActivity.kt
https://github.com/python/cpython/tree/3.14/Android/testbed/app/src/main/c/main_activity.c
https://cibuildwheel.pypa.io/en/stable/platforms/#android

CHAPTER /

1£i0S E{#EH Python

it
Russell Keith-Magee (2024-03)

1 10S _Lf¥) Python A[a] 51 -5 i) Python, FEH T F-& [, Python & 2 1E R R4 IR %I m] it
ZITEN LA P . P RHE 2T python HI AT U ERR HARRAT Mg A4, B
113217 Python A 7205 Python #4732 H .

TE10S, NAFAEVE N RGEIR BRI S . ME— BRI K BT )2 "app” s ANAFEAE AT PALLARIZTT python
AIPAT O, 55 Python REPL #4722 B H 1l 5

R, 44 i0S bA# i Python [ME— @i AR — Wt 21, Eilgn 5 )RR 10S I, FH0EH
1ibPython ik A—1> Python f@f#s, SXJ5 i A Python iz A APT SEMEHL Python f{fih. 5E#EAY Python fi#
Bédn . AnifEE, VAN Python fCTSARIFWF] T 1844 i0OS App Store 7 ST R AF AL
TARARAREE | F2%45{ DA Python 345 i0S app, 14 BeeWare il Kivy X FEAGI H RS 5 31 P AR5 .
X LT H REAS AP SZ R 10S T H iz TRYAH 8 Z A1, X FER K75 AL B Python RS & .

7.1 iOS a4 Python i=1TH

7.1.1 iOS fpAREMH

S SCRFIRAR 10S A RAERIFIHRIEM) , X configure ] ——host &I, TERGAELLT, 5 %] i0S
HRIFEET, Python ZRidoRii 5 52 SRR I Ik i0S WA Ay 13.0. FRAH FR R A% i0S A, 1R A1k
ﬂﬂ —--host i}ﬁ([ﬁ‘]ﬂ%ﬁﬁf&%@i Tﬁﬂﬁlﬁ], —-host=arm64-apple-iosl5.4-simulator 4%%1%*{53\%[3% H
BRoh 15.4 1) ARMO64 ASTAUL A8 F4 I -

7.1.2 5175

MTE 10S _FIPATHE, sys.platform R4 A ios. JCIE app ;2 FERLIUS A B Y PR & LisdT, #RHAE
iPhone 8% iPad _F iR A% {H .

A RFFEBITRAENE R, 4 i0S A, &85 A K& & & g, WA platform.
ios_ver () 5]&%’5@0 platform.system() ﬁ*ﬁf}%ﬁﬁilﬁ%?ﬁ%ﬂﬂ i0s ﬁ iPados,

os.uname () REGENEEFERFEN BRRIE RS Darwin,
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7.1.3 #rAEEET] AT

Python Fr i} #E{E standard library has some notable omissions and restrictions on i0S /5 — /S 52 & AU 2
PR 5257 £1%F 10S 1) APT o] 355 T Al

7.1.4 ZiHEITRER

TER—AF-E 1 108 55 K1) 85 AN A 2 AAET App Store 7 AAILHINF R AOFT 07 2B B 1 RE PR 2K
Horp—TRSRAE 1 W 2 U] 3 e — HE il A B o

i0S App Store %K i0S app H A A —HERIBIRHARILAUN S E , AETEEAE 4o dRmiER +, ff
AT app 1Y Frameworks SCPFIR o A MESLA BB —A " HERIBLIR, TAE Frameworks SCfFk
ZAMANHEA AT AT IR R S

X 55 Python 3 75 H T A& A i SO AR 2, s ARiF AN sys . path bRAEMI7 B gk —
Tl A . A PRFT & App Store IR, 10S T H W2 Python ELiEAT G AL TR, XF .so —iff
TR AL ok B 24 SO BE AN B 44 W B ST B B . A R A AT e AL B s 2 4175, iE S R
Python 75 e 34Re9 B 855 .

i Bl Python 73 (7 B R B I SCHF, AE sys.path HIIRAS - so SUAFRRFIFIN - fwork SUfF. It
SRR EHESE ) SCAFAR X T app ANZEEL07 B SCAR SO . R SR VERESRRE AR AT [0 S 06 (07
HEZLL A & —A> origin UM, HAELE . fwork AHXINS app N4 ELAY (.

B, ZESA from foo.bar import _whiz FIENL, HA _whiz 2 ] AR sources/foo/
bar/_whiz.abi3.so LI, X H sources J&21F sys.path FYEMHIAEXTT app GAINLE . AR &2
45 BN Frameworks/foo.bar._whiz.framework/foo.bar._whiz (FRIERLELH) 52 S A SR AR
ZAFR), g . framework HIEH W Info.plist SCHARE HE M SCAAR RN —PHESE. foo.bar.
_whiz BIHAER G B PL—> sources/foo/bar/_whiz.abi3. fwork FRic XA FE, Hf a5
Eﬁﬁé Frameworks/foo.bar._whiz/foo.bar._whiz, 121‘]3351{3?@@ Frameworks/foo.bar._whiz.
framework/foo.bar._whiz.origin, /ﬁ\:‘:!j@,/g .fwork i{#ﬂ@ﬁ%ﬁ%o

WFEi0S _Fizfrit, Python iEREERRF L3 — AR EBUF S A . fwork 4K AppleFrameworkLoader,
—HgF A, ZHERIE __file JRMRFRA N . fwork SCHFMIAIE . A, BB HR
ModuleSpec W2 KF origin it MHELL SCAEIET I il SO 00

7.1.5 RiFeS R 3 HI30HF

Xcode NexFRENT 10S BB FR: 1EABN, B H I REMITH 5E B IFA AN xcrun [
A (I, xcrun --sdk iphoneos clang ¥f3RFG41%T iPhone % #1¥) clang). Aid, i ILHIA S S8
T ] A

o xcrun fHHATEERENAS B BRI, X SEICELEH P2 B35 sysconfig ARbl; I H.

o EoSEUFEAME) co/cPp/LD/AR E L. A Kim C SRS TR ERT ATES — SR AR5

AT RIRIUIR 1328 v AT SO AR 4 xcrun XRATI .
RIS T, Python $24E T 415X 48 T AR FBL. XSRS BHEAE N2 xcrun T.HZ FAY shell A
AAUAERS R AR R B 4R 10S HEZE—E 70 &Y bin SCFJerh . 3% BEJHIAS ] DAL BB AL,
HERSME IE AN RS B2 @i AE A A HELLAY bin SCAJe A FX BE AR, sysconfig Hidh
P 285 T T i ] B B i A . HE2h 10S 4t 5 — 5 Python ARBRES, RE 248 £
K SEARE P BE R SO AR B AR

7.2 # iOS k=% Python

7.21 {9 i0S MNAEFMI A

BT 10S TR 2L d T Apple 19 Xcode T HAE. SR ZVEBURE 1] Xcode fe i e e A AR . 125 75 2 )
B (BCEUHN) % A1ifY) macOS HUA, [H>h Apple A2l IHAY macOS fiiAZES" Xeode., Xcode fiy 1T
T AT 108 JF AR ULRANEH); VRTFTE 74y Xeode 23N
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AIRARANEAE 10S Al Has TR Y, RIS TR B4 10S Bl -6 . MR KIa1T Xcode M i% 2>
PRI A 10S Biflgs -5 . o, VRt n] PAE L 7E Settings i) Platforms 35~ H i —A4> i0S
FZR TG .

7.2.2 # iOS 1B hifhn Python

Python R DARCHSINENAEAT 10S W H , AR E 2 i ] Swift 3£ /& Objective C. I HY il 178 1] Objective
C; WRARZM Swift, YRATAES A I PythonKit AL EIEF A H -

FLAE 10S Xcode i H H 3 Python:

1.

8.

Fa 73 8 2 $ B —> Python XCFramework. 1525 Apple/iOS/README.md (#£ CPython JAt A % 1
A ) UL TR S AT AL Python XCFramework HYZANY . VENIARER, IRFE—F
armé64-apple-ios, ﬁj]l]J: arm64-apple-ios-simulator Q‘Z x86_64-apple-ios-simulator EI/\J

PR o

B xCEramework HFIARAY I0S WH H . FE NI T, FATRHEGEIRCFF xCfranework HEIR
RS AR F SRR s Ao, ARt T AT o # 5 J RE B AR G AL AT A R AR e i

AR B R T AV — A U IS TR M BRI Xeode WH Hro A6 RIHAI UL, FATRFBE 177
B PR AL AR T H 44 8 app B9SCHEIE s AR AT DA A 14 75 ) R B A R (AT e 37
THH PRSI E KREREREY app H AT

T PR Xeode I H MRS RO app FIAR, ARJSTEDAR: i BLAY F AR FRiEA T8 -

TE”General” % B 9, A Frameworks, Libraries and Embedded Content” 22 ', 3/l T Python.
xcframework, Ffi%H1”"Embed & Sign”,

e MR IR h, BSA T NE:
T e Eis At
- P EAYE: &
- JE AT 2
o WRHE
- HEZERIKIZ: $ (PROJECT_DIR)
- S 4R AR "S (BUILT_PRODUCTS_DIR) /Python. framework/Headers"
« Apple Clang - %% - i =
- SR STEHERS S 5

IS IN—A~ AL 2 Python AR E IR H T Python —#EHIK 4 E 2098 . 7£7"Build Phases” #E17< H ,
7£”Embed Frameworks” 24§ Z AT, "Copy Bundle Resources” 48§ % )& ik il— 1~ Run Script” 172
H0E . Bi% A B A 44 4 Process Python libraries”, Hitj”Based on dependency analysis” &2 6 HE , 16
KRB

set -e
source SPROJECT DIR/Python.xcframework/build/build_utils.sh
install python Python.xcframework app

MR RIEAR) XCframework HCTEVRAY T H AL H SRASMY AL , MBS — DS HO0 W I B 12 .
s fm Objective C A AAN LR AH BT iR AR Python fERER: . AREY. 248 £3 -

o UTF-8 #ix (PyPreConfig.utfs_mode) &2 M

o HZEMY stdio (PyConfig.buffered_stdio) L2

o 5 AFIY (PyConfig.write_bytecode) &2 ;

o {ZEHPPHSE (PyConfig.install signal_handlers) &3 f;

o G HFEIDT (PyConfig.use_system_logger) &2 A (A&, HIRZI IS BHARRE
D
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o TMRERRI Py oo RERERCT IR I URY app WS pycnon T3CMHI: I A
o WTRREESH) pyTHONPATE fHE:
— YRHY app HIEHMIAY python/1ib/python3.x T30,
— YREY app AT python/lib/python3.X/lib-dynload 309, PAK
- PRiY app MY app T30S
YRy app SB4BELE A E AT [ [NSBundle mainBundle] resourcePath] JRHAE .

XL AR 7 8 R AR — AN B Y 4 Python B AR PRI SO, HAFRA app. ANSRARIY
app FFRA S =07 bR, A R LA IR

o WRFE R ORAT AT 5 5 =07 iR SCPRRY SOPEIEy B RHRE] app AR, BUZCAENE 7 20—
W AHFE DL o 55 7 P01 2 i LA TR A F AR -5 SR BN I8 i — 2 SO (B
T FRVAZA U AR app b REH AT AT 35 A — 2 S0P ) -

o ARARNHE =7 WA T BRSO, IR OO IC AR 7T PN EIRS install _python B
VAR, HPAENEE 8 £ rp pyrronpaTs BLEK)—HB7

o WAL = RSO E T peh SO, ARRLE RSO IRINCA site B F (FEH

site.addsitedir()), MAZEERINE] PYTHONPATH By sys.path,

7.2.3 fji{ Python {48

CPython YRRt 5> testbed T [ FIT7E 10S #iiilds izfT CPython JIXE . X4 testbed i n] ]
YEAE 108 iz d TR Python FEAGIINAE ) testbed TTH

T A 7 B FR L i0S XCFramework (52 5] Apple/iOS/README.md T f#i#4%) 2 5, fl#—1 Python iOS
testbed 3 H i va . QERAVRMEH T Apple #EHIA KA XCframework , {RA]PAIEST

$ python cross-build/i0OS/testbed clone —-—app <path/to/modulel> --app <path/to/module2> app-
—testbed

|

B, WRARSIA TR E C#Y XCframework, #7217

$ python Apple/testbed clone —--platform iOS —--framework <path/to/Python.xcframework> --app
—<path/to/modulel> —--app <path/to/module2> app-testbed

|

AEATBE ] ——app MIARTE E I SCHEICHRRF P D2 SEFERY testbed T H H. 458 testbed FF7E app-testbed
e . FEARBIT, modulel Ml module2 X BB THI AT P A MRS . AN AR H A4 %
SR, BT AR HF] app-testbed/Testbed/app_packages FRH (ffl] pip install

—-—target appftestbed/Testbed/appfpackagesEﬁ%@ﬂiﬂgﬁﬁé>)o

VRA] CAREJE 1] app-testbed SUAFIAMRIBATRET app MIMILE M, 2B, UK modulel.tests 2
R E A D R, IRATRAIEAT

[S python app-testbed run -- modulel.tests

)

B4 76 52T Python HIEER_EiEAF python —n modulel.tests, {EfIITE —— 2 I S HOHI L %
testbed BRI AMHL L python - (fIZHIEE.

YrRik nl Al 5z 4T LA i &AE Xcode HHFTIFIX A testbed TiH :

[$ open app-testbed/iOSTestbed.xcodeproj ]

DR ALVRUR B 523410 Xeode T HEFHEATIIR

AT BT AR B SO AE I B e . BBt &), 5 R E R A v ) R
(BN SRS — AT ), RIS BB SR . Bk JE gl i i) S50 (BRI AT S B0 it

GRS EE I, THRE A Testbed. 1ldbinit SCPFFHRHEIRIAMICE . BUARIIH A5
fit B 2> 2% FIYE SIGINT, SIGUSRL, SIGUSR2 Al SIGXFSZ {55 A H Bl k.
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7.3 App Store &#Hi4

K app KA ES =5 108 Ve WyME— L2 app $2 525 iOS App Store; $EA2 KA app L4/ T Apple
() app HHAZIERE . BUHERR (R — AU I SE i AR e A0 b | s AT U R SR . Ay — 2
FRALITGINAT AR PR IR ) app BEASE X L 45 R

7.3.1 FREEPHFRE NG
Python ARl AL fr 1 — S5 T 1S3 S0k 86 1 AU (U . FOAIKSL i LTS UL S 2 T4, (H Apple
ORI AN TR AR s DL, A7 B Python B DATE app fiER% i App Store %

Python JEACRBR €155 b 1 SC1F RIS RR TR B MY 2320 App Store HiAZ AR H BL M) AL AQRD o 53X A
T LAEEXT 10S FEATH S 5 3l .

7.3.2 FEFAFEEA

1E 2025 4F 4 J], Apple 5L AT R 55 — 05 RSO ERAL A I BRI, QRARA BE T A~ 52 50 i e
g BRI, AR R Z R xcprivacy SCfF. OpenSSL 252 IWEOKE IR, (Hibf
A L2 AN .

WERARHIE T — D44 mymodule. so B " HEHIBIHL, I HAEH T L% 7 2 ik 1) Xcode #7IIA,
PRATPARF—> mymodule. xeprivacy X5 mymodule. so HUFE—#E, XANKaFA A BRFAE 1% — b il B
B A AE R 22 B BRI 7 B
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CHAPTER 8

YRAERRFNE R IT 23R

l fazgzjg Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

8.1 IDLE --- Python 4g3g2%%0 shell

IDLE /& Python [¥J4E R & 12 > M358 38 7 £ 55 Python Z22E IR K. AISRARTES A Linux - H. i
F42% IDLE #6207 72 Linux £ 5% IDLE, W 445 E52: % IDLE 3R,

8.2 Hfth¥m4E28%0 IDE

Python [t X 4E 5L FA Ak DX 3 B A2 (1 S 25 IDE AHCAEEL . 15 517 Python Zi ait 1 L2100 % 54
i DAARBGERE 51 35
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

HAAT & X
« interactive shell Hi AREFRICH I ERIARY Python $RURAT, FERIUAS GAEARIERI LIS IR, 77l
xR (BHES . . HESS=E5'5%) 2N, SRTERE MRS 25,

o ZRUE ARG

abstract base class -- i % &K%

R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotate function -- b1 %L

— AR ASR O R B A7 2 R BERR BT R . SRAIBREY __annotate  JEIERK
Vil o AREERREUR KA R 2 — T4

annotation -- Fxii:

KERBIHEA R KIEtE. REBUESEERIEENIARS, BEAEVER & 202 % R .
JeiRAR B ARTEAEB A TR AR U ), (HA AR & 2@ AN BRI AR vl 4 i AR . 28
@fﬁliﬁ])ﬂ annotationlib.get_annotations () ﬂéﬁg@o

2 Wvariable annotation, function annotation, PEP 484, PEP 526 £ PEP 649, H 3} B e 4T T4
k. 5332 1, annotations-howto T A A7 5 S

argument -- 5}

TEYH FH BR BN % 4 function (Bimethod ) WM{E. Sy APk

o RHEF A TR BOR I P RTRAFA R (B0 name=) BCEAEN W ETERTHAA ** K7
BRI 2BRIE, 3 H 5 ZEPARR complex O WA HHIJE T R FS4:

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

complex (3, 5)

complex (* (3, 5))

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

7% Wparameter REFZLH , H W ZHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR SR X _aenter_ () il _aexit_ () KR async with {4 P IFREEE TR .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
IR [BME K asynchronous generator iterator IREL. B 5 async def F XMWMERERFEML, AKIE
ZHETFBEAE vield FBXLUZE—RVIATE async for JHERHH FHIME.

BEARTEE 2 45 5 P A e s A, (BAERLEAG O ] BRI 4 79 £ M B AR E . WRGEEE
FIBEME L, PR G5

— R AR R BT RS await TR EH asyne for LI async with 5],

asynchronous generator iterator -- 5335 2 ik 2% %03
Hasynchronous generator FREE)ZRAIXTE .

BEXS R & T asynchronous iterator, i [l] __anext__ () Jr ik I 2R [l — AT SRR ORI T 5+
AR AR R R BUA BB R — > vield ik

A~ yield LIGKTEEAFEEAE, ICEPIPIRGS (BRI RMEERL wy 1548)) . 24 FF £ &
R AREEL _ anext_ () IR — TSR A BRI ), B2 BT E IR AL B
WFE. S PEP 492 fl PEP 525,

asynchronous iterable -- 5525 n] Gk %

—/NATPAFE asyne for A IRTS . MFEIT B _ aiter_ () JEaREl—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT _aiter () Ml _anext__ () FYEMIS. _anext__ () AAUEE—awaiable 3
%o async for XML RPIENIFN __anext () JEFTR B W] E AR EH B HG] & —4>

StopAsyncIteration 5pdF. H PEP 492 5| A,

attached thread state -- Fff JIZEREIR A
MY HT OS ARG R thread state.,

Y Bithread state 15, OS ZLAERF ATV 5E B Python C API B % A MMkl 717 i A RE e o

AR RO AR G, A5 S E B BN R ARSI DT AT C APT K-S By R slR E X
1. SRABIRAHT DA A i ad C AP B iAo B, thn] A a7 i e ko 25,
TEAEPHAE C R VTR AIA ) 22 18] 0 7T R Rl o

TERZ% Python A, BA M NSRRI T RE T B A A pT R REAR I GIL, TR AR 2R N %)
ARG ERRE T ARA M INEARRAS . A€ Python H 6 oy 2342 fRASH, A ] DAF Kbt
A MRS, I VT A REAS i FLE T AT 1

attribute -- &1
KRB —NXFRIE, WSS RIE LA PR . 250K 00, RS o A JEM: a W]
DA o.a G| HE .
GOSN SR, SRR E SR identifiers (Y AEAR IR R VE— XIS 00 @ PE 2 T LAY, Bl anfsE
setattr (). XFERYEMRFICIEM S-S 2R A0k Uim, M2l getattr O R,

awaitable -- WZEFENF 4
—ATE await IR P AMXS. WA coroutine S BA __await__ () HEMNS. S0
PEP 492,
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BDFL
CRBATZEMERET WTECHES, B Guido van Rossum, Python A1 #

binary file -- —_ kIS¢
file object e RS 5 W af %o RS B A A 3RS (b, twbt B ' rb+ ) $THF

B@j{ﬁ¥\ sys.stdin.buffer, sys.stdout.buffer‘QLZQio.BytesIOIﬁ]gzip.GzipFileE@gzﬁmo
T35 Wiext file T ARBEASTES str MR SCHXTS

borrowed reference -- f A 511
T£ Python ) C API 1, {5 5[ 25— 251, MHZN 2RI ARG XTI . anxt
SIS AN B A Tq . B, B3 s nT PARS BR AT S 1) i 5 — A strong reference
KEHBE.
HEXFAE borrowed reference L i py_INCREF () DAKFH R HLEE e Kystrong reference, [&AEE 41Z0 %
Ttk i A RO SR — B 2 PIBCRBE. y_Newmes O BT DABE 01— - srong

reference.,

bytes-like object -- 3= 15 U5k} 4
75 bufferobjects I H.iE S H C-contiguous ZEMEIX % . XIETA bytes. bytearray il array.
array X4, PARFZEI nemoryview M5 FAT BN R AIEL F " BERI SR RE P XL
PRAEOIEEGR . ORAF R R SO DA G I B e R A

LA BT AL R . XX QA SR P R S F AR, A ARG
GBI T 4% bytearray VA bytearray ) memoryview. HAb#RAEEOR — dE il Bl A v T A al
MG RBEFTRXR); MW RIH T35 bytes PAJ bytes MR memoryview,

bytecode -- = Yift)
Python JE A% 8% w3 A 7715, EJ CPython f s H 2% R Python F2 /7 NS . FAT gl &
GATAE cpyc U, XRESS TR PATIE SO R (W] DASR 2RI R R N S ) .
PP W EE S B TR T RS A TA B ALES S B virtual machine 2 .o {3 AR Python FE
MLER A —EEBH , WA—EREFEAF Python A 3%,

FATRHE 25 R ATE dis B SR Th AL

callable -- wJ & FI %} %t
A XSGR ] AP TR s BT 4, I RERTHY — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN)

function, IRATY &R method %5, FRIET W IHAXN S LT __call () FEMEMLGIHE T
TN 5,

callback -- [n] i)
— MERNS B AL A DA PATE AR 18 HEA ) Z0 95 08 ) 1) - A2 pR 4

class -- &
RGP N i . 28 SCH B3 W% 2 0 SE B A T8 B 5 ¥ € o

class variable -- 2375
FEF e A&, I HAUSRAEZRZ G _EAB R (M @ AE S SL i Fh & ) .

closure variable -- [f] {28 &
51 A nested scope W free variable , "€ & AMNEAE A @ UM RTEZ AT B 42/ s P B a4 25 )
HHUS . FTRE(E ] nonlocal e i AN E L PASRIFBE AVIIA, B8 iR AR S AU O H 75
AHE Lo
B, FEPA RS inner BRI, x flprint WH A G LT, HRAxET AT E:

def outer():
x =0
def inner():
nonlocal x
x += 1
print (x)

return inner
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HI T codeobject.co_freevars JEMEMATE (RAAFRMILL, (EHALCFEM QA& A FRIMEES]
P8 ) A g i), S — AL R free variable 47 INTERMEARTE 2 L 15 P AL kv th e i
A

complex number -- £ %}
XA SR G T, o A B R SRR AN R A . SRRSO ERCR AL (1
(FITRR) (RSl SEHAERE RS h 1, fE TR RE Y 3. Python P T XM RN 24, R
I TARFARMC TR EEHA—A 5 58, B0 3+15. WURTFEE nath B YT 0% 58 Ui
A, WM cmath, SERIE S A S P BEERE . WERVRBGE IR W2, ZESEATHIL
FARSHATAT

context -- |- F3¢
WA TEAR I e 5 S A0 8 ) 7 AN [l T B A AN 5 S —2838 LR & SR

o JHId with {BA]H— " context manager P E IR AL EIRES .
o — EBLFNEFE contextvars. Context XA I contextvar XK R EAE. 5

52 W context variable
e —/™ contextvars.Context %% . S Wcurrent context.,

context management protocol -- |- F SC4F BB Y
__enter_ () Ml _exit () HEERFH wich BRI . 20 PEP 343,

context manager -- |- [ 305 AZS
—/NSEE T context management protocol I HTAEHIHEAS with IBANIFREERIXN S . S 1L PEP 343,

context variable -- | F 3035 &
Q/I\E_{ZIK{EEXH%ZFI]EE/I\L"F jCzEE[CH”’en[ context EI/\J/E%O ﬁ%{ﬁ%@ﬁ contextvars.ContextVar

XERAKVGIAY o _E T SRR U K B B S S AT 55 Z TR AR

contiguous -- ZE5%¢
—MNGEMANE C & 4B Fortran & S S WOA R ESN . F4Eg: 0 /& C Fl Fortran JELL1) . 7E—
A, Prfd 5 B O WA A SUAH SR HES ], RN IF IR R 0y . 2 4E C-iE
SRR, 44 AR HES B B e RS A 4% B R et . (R FE Fortran 142520 b
M s — AR5 meth.

coroutine -- PhFE
R TR — e . FOIRE AT DAFE SR — S AR D — sSGR o PRI AT AHE 1 2 AN [ 1)
MEFEAL BEFKE . EATT#EE async def iEAESLH . 0L PEP 492,

coroutine function -- BpFEpFEL
IR Bl —A~coroutine WG KA PR IEIL async def IHAIRE X, HAIREL S await, async
for fl async with K. XLFHEEH PEP 492 5] A1,

CPython
Python Zi 215 F HFITE LI, FE python.org &7 . "CPython” — i FH T 7E LA B I RF b S 3 -5 HoAh
SEFEIAN Jython BY, IronPython #H X 4l

current context -- i I+ F 3¢
TE 4 mi gl contextvar X2 K5 GREGE R E) £ T X% 5 B{H Pcontext (contextvars.
Context X)), HANLBEAALAEHCHWHUT L. HTHITRP S (B30 asyncio) 1
E LR AR A M 55 T A B P T B AT 55 BRI — AN R 24 1 R SCy BR3¢

cyclic isolate -- J§EAFR S
FEAGIREA T FH, HhaE— NS Z AR S B I EA 850 H AN X 5 05 |
Mo VBIRIZIE =D () B AR R iR X S8 2 TS | R AEER DA [RDISORE 12 1 N AT

decorator -- 2E4ig%
IR EME A 5 — A SR R, B H M ewrapper VAR T eREE e . BEMRAR I DL 19160

$%5 classmethod () #ll staticmethod (),

AR R —FEIRRE, DU P eR B0 ST SR Se 45
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-
def f (arg):
f = staticmethod (f)

@staticmethod
def f (arg):

Eﬁ%%ﬁ&ﬁ%?%,@ﬁﬁ%&ﬁﬁﬁ%oﬁ%%%ﬁ%ﬁ%ﬂ%ﬂ&ﬁilﬁ%%%%i
descriptor -- {{{iiA%3

fEEL T _get__ (), _set__() B _delete__ () FYEMXIS. SB—PRBEM RGN, ©

HIRFIRGS EAT I S TE B AR R A il & . SO, (EH ab RIRW. B SR —A @ e

DT a KT HAPERATN b ATE, BAIR 02— DAL, WX kg k.

R AR AR S R VR 2 I FL M Python [P 504, M @1F 2 S BURr MR SR, AAEREL. ik,

FREJEYE. Fh. BSR4 % .

B EFIRLR T ER 25 K., 752 5 descriptors ¥, {25 (58 F 574

dictionary -- it
—ANKRIRAEH, HP R R B B . T DURAEMIRA __hash O Rl _eq O K
YEMIRTSE . FE Perl H#5A hash,

dictionary comprehension -- “y2HiLHfi: 55,
AP R R T B e E IR IS R I — PR 5. results = {n: n **
2 for n in range (10) } RRAEM—AHEE n FIE 0+ 2 BB Y T8 . 2 I comprehensions

dictionary view -- T L[]
M dict.keys (), dict.values () fll dict.items () J&[EIXFRAHRAFIALE . BT F i
ZHM—EERE, X EWRE LTSRS, RS AR MO . B U PR i A4 R EUE
A3, Bl list (dictview) . Z:N dict-views,

docstring -- LR A
YERZ . REEE 2 WIS — D RB R I AR R . BRI T i 9 20mg, (H
D IRIFAR IR A AR . B __doc__ @M. T EHTRIEBHNE, HitE
FEO G ) SURS A R

duck-typing -- %~
FR—Fhgm e XU, B AREE A HON R IR R & o2 5 HAT IR R4 11, T2 B R0 FH Bl
IrEs R (“REREN T, niR BT, ISAE EMEN 1) hF Ry nm AR e 2,
Wit AR A aT i A 2 B AR T R iG . M2 ] type () B{ isinstance ()
%Wo (HZE BN 20 DT Y A4h 208 % AERANTE. ) MRS R A hasattr () Kzl /@ EAFP
it

dunder
XK K12k double underscore” FJAEIERTATFR, FEIR Mespecial method WHAF . HlA, __init__ &M
S2/Edunder init”,

EAFP
CSRIEW RIS YRS o X Python & F A5 4 5 XU 2 (B € FIrs 1) S sl PR AP AE
FFAE AR E B BRI AR S0 o X ATyt PR WS 45 U@ K IZ ] oy Fl except 18] T HATRT
FI 2 FTIELBYL A%, # LT C S5 2 HAEF

evaluate function -- 3R {fi BRI
gﬁgﬁﬁm%ﬁﬁ%ﬁﬁ%%%ﬁ*ﬁ%@ﬁﬁ*ﬁ%@ﬁ,%Wﬁﬁtwe%ﬁﬂﬁmﬁﬂ%
HME .

expression -- ik,
AR MBI BRI OT. Bmihv, — RIS Rk e R m . A, BT,
AR PR, EATREE SR E—ME. S HAMEST AR, HHEa ST a4
reRhA . FTEAR R IV EFRIA K W statement, U1 while, TR )E THEAMIERIAAK.
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extension module -- § JE itk
DA C s, Cor 45HOBEE, (T Python ) C APL R i35 Bos DI PR FAE 2 1

f-string -- f-2 45 H8

f-strings -- f- 5
WA £ P AR AT A R A - A AR ) A AT R F IR S . 7S
PEP 498,

file object -- 3L %
AN TFIH ) SCH) APL (A read () B write () Z6¥%) DA FERIEMIRTSR . AR H A2
TN, SO G RT AR B B ST 8 S0 . Hoh 2B (A7t sl A5 e s 1o ) (5 s o
Nt WEZMIX, BE:7. FilE%). SUPNRWERN 2 28 A,

SERp b =B SCEERT G JE G =2 ) SO, SR — i ) U PASCUR S BT E
SCIAE Lo B, QIE SIS S IE T R open () BREL.
file-like object -- 3L} 5t
file object 1 [E] XiR] .
filesystem encoding and error handler -- 3 RS 4% X, 5 HV IR ALBI 2
Python JI R M HRAE ZR GEMS 71 E M 1) 481 R Gt 4 i Unicode 1) 4 i 305 A IR AL PR -

S R G AR AR A A ARAIE RE AU AR RS BEAE 128 DA Ed . QAR S R G gmt s =X o
VARAE I ARE, W API BREFTBE£2 5| & UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () @é&ﬂ%ﬁﬂ%;ﬁ%ﬁxj&
R G I S AR A R .

filesystem encoding and error handler J24F Python J2 8 i# 1 PyConfig_Read () BRFCRELEN: HS
5% PyConfig {0} filesystem_encoding vl filesystem_errors &l

g2 Wlocale encoding,

finder -- #x k23
— Pl E R R AR T loader XS .
MM RB AR Tk EERE WA sys.meta_path ], UM% 0 &R E WA
sys.path_hooks {?'EFH o

%5 finders-and-loaders F] importlib DA T T L4077,

floor division -- [it] | I35 i:
] T A BT R B B bRk . ) FBUBEBRE s AT /7 o B, #ikxX 11 /7 a it
HEERIE 2, M5 Z MR BRFE R EIERERE] 2,75 o 13 (-11) /7 4 2R -3 B2
-2.75 B T A4 . L PEP 238

free threading -- |4 2%
—FRERFRARTY , FEA]— MRS N 2 A AE 1] DAR B2 4T Python F5hY . 5 AN )& global
interpreter lock, TE[R)—fZ| R RF— LA H T Python #3515, 2, PEP 703,

free variable -- [ 125 H:
FEEXTE N, WiEFPITERTE Y, B RS R R a4 2= [ rh g R & Tz 4
23 [a] ) SR AL AR S B . 2 Wlclosure variable WHFEG] . FESSPRV Y, BT codeobject.
co_freevars BRI S, ZARTEE BHEHE A VEclosure variable 115 ] o

function -- pR%L
AT LA U 2 R [ BB — 2B A o 38 A] RATA) AR A A B2 24 IR BRI Tl A
Y5 Wparameter, method i1 function 2577,

function annotation -- FRZkRT:
RPEF X} pR O 2 8GR [HE A annotation

PREPRE I TR 20387 - BIAnPA R BB 2 int ZHOFHHLRIE—4 int {H:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b
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BRI RO Y TR ) AR UL function —7 .
Z: W variable annotation 1 PEP 484, H ik T I DIEE. 512 4 annotations-howto PA T fif i F b5
R dc SRk

_ future__
future 1E47), from __future__ import <feature> F§/NIiFasd T RHAE A S Python & i i HF i,
AR TEE RIS ORI G B . future  AHCSCRYICSE TR RERY feature BUE. LA
WL X A BORME, ARAT AR B BURTRRMEAE M RO AZIZIE S AR ESR (B8E) 78
(ELEYSWIENT

>>> import _ future_

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

garbage collection -- L ¥zl
TR TN P8 B FH Y P9 A7 22 [B] Y 1 A o Python Jgai a5 VT 80RT— > BERS AR I AN T BB ER 5 | A 07
IRBIR IS S A TR I ) . AT RAE ] oo Aok das il IR [l i 2 .

generator -- 7L %23
W [H]—Agenerator iterator W RREL. BREERBGEEHRE, AESTETHAE vield FKEAAE
P R INE RS for-IEFME I BUR T next O RREIE—FREL.
T R4 AR, (ARSI O T AT RE R T £ R B R R E . WERTFEIE R RIKEARE S, 1
i I A PR AR L BE S

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

A yield 2UGIEIFEILERE, ICAPITIRS (AR RTEEMERN vy 154]) . M £ R &%
REMIZIS, ELMNEIFOLEIREEIAT (IR T5 UGS IS MBI T 46 1435168 R ) -

generator expression -- 2k B35 #6535 A,
Wk [E|—Aiterator [expression. B RLAKARGE B RXASGH A E LT —MEH LR, JWHEIY for T
A, PAR—ATNER) 1 T4, AR ARSI INZE REE S — R IIME:

>>> sum(i*i for i in range (10)) # FH{E 0, 1, 4, ... 81 ZFfn
285

generic function -- {7 % pA %
SRS TR 2 B S BAH [ B4R 1 221 bR BNV 2 01 R . 1 Bl 2 080 36 She it o 17 2% (1 P WA
eS8
Y52 Wsingle dispatch R1EFES<H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %
A pe; BHEON 1ist of dict XFERY Heed. AT R 2R T fLEAt,
WL S Z R4 2% . PEP 483, PEP 484, PEP 585 il typing Al

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4 )5 i BE2% i
CPython ffRESR TR I ) —FBLa], B O E — i 2] O — N EARAE AT Python byrecode. ML
WA REN G (FF dict SFEEPNERA) X R VTII R F kT CPython SEHE.
SRR BTSRRI T, AU W HE THE 2 AL BREs BRI FFATHE .
ARad, JE LR R B =y PR T R BT A AT T O B BT 45 T He 4 B A BRI
GIL. It4h, TEdhAT VO #HAER 2 2B GIL.
1 Python 3.13 v, GIL AJ DA ——disabie-gi1 MEHC EVEMUREE . 76 H ik 144 & Python
ZJa, RRBRARMT —x gi1=0 BRI E PyTHON GTL=0 B RGIETT. IARFHESF R 2 LA
PP PSR T iRk s il ] 2 4% CPU WA S . %7 MRENs . 155317 PEP 703,
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TEZ WA Python's C APL i, —NRECTRES AW B 27 GIL A BER N . XK AA

—A~attached thread state,

hash-based pyc -- K W75 pyc
651 P 6T 7 YR ST 1 W A L T I i i 18 R T R i a2 A RO ) S S R A S S L pye-

invalidation,

hashable -- n] W57y
— R GAR AL N A BB G A (EFRZEA __hash O HIE), IR AR
MGHFTHER (EREH _ea () J5ik) BERFRN "TobA X5 . WG A5 X G 5 H AT A A e 7
{H USSR A 2 AH 5

TG A PR X SRR P SR AR B A BT, PR DAk S B A A PRS0 s A fE

KZ % Python HH N FTAS PN B X R ER 2 T A Y ATARZS A% (Blans) k7 dh) ARG S: A
AlARZR R (BN TC4LA frozenset) (4 BEMIKICEI NI ARSI . P2 S5
MG BRI TR AR . BN E—E A ME (BRAERS O ER), BN Er A e
FTEMW 1id0 .

IDLE
Python F4RISTT & 527 ) B . idle J2& Python FifE B A7 AT A4 B AR G5 S0 AL AR RE AR PR35 o

immortal -- jic 2 % %
KA ZZAE PEP 683 15| Ay CPython SEILATY.

AR RIBTRAERXR, WEWreference count FGRALHAEN, NI ELEMREARZ AT EKIZA
KPP BC. BIAN, True F None fE CPython FH#JE Tk AR .

KAEXT R AT sys._is_immortal (), Biifid C API 1) PyUnstable_IsImmortal () FFniH.

immutable -- f~A[ZE %} 42
HAEEEAA S . AR FAFERAICH. XA RAGEORAS . AR i
;/I\KWEWE’ MDA EHIRT S . EATHERR 2 B A Er o i g EEER, flanfE Rl
A

import path -- S A J8 %%
MEZMUE (B2 45 R ) HBWSIR, SPBRpath based finder FRAER A B, TEFAR,
WAL E S FRIEHE R H sys.path, [HINREERGABFTEERH FREM __path  JEH.

importing -- St A
A ) Python AU EE A 75— S Python AUAS T 6 AL 7

importer -- 5 A %3
BRIFMBBIRRI R SR BEJE T finder XUg T loader .

interactive -- A3 If.
Python 47 7 — a2 B AUERERS , X BWE VR ] ATERPREER AR AT 5 S AR A ERIA =X, S RIS
BRHGR. AFAESHMES) python Ard (1] DAFEARAGTH AL 32 32 B rfr g A0 B 3 BT ) o
TEMHANE B A B R AR E 78 (GOME help (x) BREL) . A R EBX LR,

2= I}, tut-interac,

interpreted -- fi@ Y
Python —@FfEREAUE T, S RMIFIIET , BAME D H T 4R AAAE T
AR . X MO TR SR T DAE RS TR M @ v AT S T . REALE E
A g 85 5 A 0 I R, (R KRR P A A2 TS 8 . & Winteractive,,

interpreter shutdown -- fiEREES M
TR KPR, Python fRRERSRIHEA— MRS T I B BAP BRI A © A B9 UR , Bl Al
B EENTREE S BRSZ WA e % Xa % P e s e 555 | EE g £t
HPAT . FERAN BT RIS T RE BB A s, BRI RO SR A TR R (5 W5l
TA R S5 )

FRREAR T ZE RPN 2R N __main_ BOREIE AT A 58 AT -

iterable -- W[ X} 4t
— BB AR [ R AT 5 . ATER XTGBT 5 A P P28 (U 1ist, str fll tuple
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) DA KBRS TN dict, LAt 2 PAEATE LT __iter () JYEESEE T sequence 15
XY __getitem () FIENHE LEHIXTS,

ALERXT LT T for MHMPASIF 2 HAW T Z— NP (zip O, map (), ..)e 24—AN1] %
RIS GAE RS EGAE AN E R iter O B, BoRPNEXT S ERS . X R ER S E T 4HE
LR W . EME AT ERXT SR, (REWEAFEIHM iter 0 H HEABLE ST S,
for 1EA)S H BN A VRAEFRARLE 44, B — NI I Y R iy 4% 725 ) SR AEDE IR A ARk R B . &

Witerator, sequence Flgenerator ,

iterator -- 0%
RIS — R BRI RN S . B ERERH __next O IV (HORFHAZ 25 N B K E next ()
K5 BAR B P I 248G R AT B 5] & stopTteration . FX B L AN 5
MR RS, T __next () HEHLFIKGIK stopiteration, EAZUHHEA
_dter () FEHPRRENZERIN R A S, PRS0 E 2 T kA5, "I T H Al ]
ERX G AR TG — D RENBIINEI 2 Z R EE U7 E RIS . x4 (6l
W 1ist) AR HAZ A iter O BREEGRAE for AP IEHINERS A — s s . Wk
TEMCE O ARS8 2 AC#8 ) 22 3% IR 2 ik AR R g B R i) — s R vt 4, (AR R
B — R
2R B £ R typeiter.,
CPython %A iRl HEA TR AR E X _iter_ () BEK. BWEERENE H H 4 CPython H A LRIIE
LA R AR 2 2.

key function -- & pR %}

SRR R PR R B R R, R BB IR u] T SHE R A (E R TR XS R e BN, locale.strxfrm()
AT AR E IR 2 B HE T 6

Python "G ¥ 2 T A #f su 1 M B ek R = Hl oo R 9 HEAL 84 4 7 e H P 238 nin0),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)L&
itertools.groupby () .

2P0 LT AR — R A BN, str.lower () J5¥A P DAHIAVEZBE /NG HEF7 1 B eR 45
ﬁ%, %E{?ﬁﬂﬂﬁﬁ lambda %%:ljjiﬁ}{é@ﬁ@ﬁﬂﬁﬂ lambda r: (r[0], r[2]), Jﬂjﬂ\, operator.

attrgetter (), operator.itemgetter () il operator.methodcaller () %ﬁ%@é&ﬂ‘]i/\’f@iﬁ%o

THER HFHET RPN 6 e £ s 1

keyword argument -- Yo gt 5 5
Z: Wargument ,

lambda
Hi— A~ i expression 14 SR FE 24 WK R AR, RIBX AR BRI, 217 lambda B AL AN
lambda [parameters]: expression

LBYL

EERIEBER” RIS . XA S RS SAEREA TR s 2w e A A iR A
BERAME 5 EAFP J7 XAG O L, RO KRR 12 T84

L LRI, LBYL TN S 8 “AR” Ml “BR” Z RS Mg, pilan, AR
if key in mapping: return mappinglkey] AIBEHI TYEARE#RIEZ J5 HAMLARI mapping H7%
BT key T4 . RN AT RT SE B 66 1) EAFP J7 2R bk o

lexical analyzer -- i) 75: 53 b7 2%
2 A EHIEXLHR; S Wioken.

list -- %1%
— i Python [N #sequence. EIRZ RHIFR, (BB HERLT HAGE T hoogkdmIpsE=R, Fhvimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| i 55X
b3 —AN 7 5 i B A B A JC R I IR M 2 R 5 R ) — PP R E B L. result = ['{:#04x}".
format (x) for x in range(256) if x % 2 == 0] RFAER—A 0 F| 255 JLHE A+ 7S 32 H 45
%Xﬁ&?ﬁ% (0x..) ByFIFE. H ir FAZATIER, WIREEN range (256) FHYITE TLEARS
BEALHL
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loader -- I# 25
TN AR N5 . B8 X exec_module () fll create_module () i PASEPL Loader #
Mo n#Eas s B — " finder 12181, F37E S :

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i 7% X IS 2
£ Unix I, ‘B2 LC_CTYPE &5 XKW 4450, Br PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FiXH.

ZE Windows [, B42 ANSI fLEETT (40: "cp1252™),

7E Android 11 VxWorks |+, Python ffi fij "ut £-8" VE Rl = KA igs = .
locale.getencoding () AP IARARIUE F K i 3.

5% 2 [Fl filesystem encoding and error handler

magic method -- AR J5 7k
special method W3EIE = [F] .

mapping -- W4t
- ﬂj :‘E :H“: H: ,J%T ﬁ% 7 EBZ 9-JF ; W T collections.abc.Mapping Ej collections.abc.
MutableMapping %%%%%%ﬂﬁﬁ{iﬁ/‘Jg%&Xﬁ%o lﬂﬁ%’é?@gﬁﬂ@ﬁ“%@jﬁ dict, collections.

defaultdict, collections.OrderedDict [/j\& collections.Counter,

meta path finder -- JCIR T TR ES
sys.meta_path E"J}%%Fﬁi}glﬁ] EI/\Jﬁndero ﬁ%ﬁéﬁ?ﬁ%%%mth entry finders ﬁﬁ%ﬁ%1ﬁ%$*ﬁ [ .

TEAYFE importlib.abc.MetaPathFinder | fRJCIEAEETRAS T sm ryE.

metaclass -- JGJR
—MH TR, JoE LAERY . RPMAERY R, oRnTE2 LR =S HOH A EM
M2 . KERA T R AT iR s AR PR — DN ERIASE L . Python [¥4R5 2 AMTET W A H &
NIt KR PUKIEATT BaxX A T H, (H4 TR IR, o] $R 48w K fufE v i v .
EMesHTicEErim HE ., gL e, REXT a0, satme], UM
T 13152 I, metaclasses.

method -- Jjik
TEA N E SR PREL . WA AR L — N @ MR, VR 2RI % Ay HL B —

Aargument GBE 4N self). S0 function Mnested scope.

method resolution order -- J5 /@ Pl )
T AR G S5 A2 A A 4R i 1 B R R IR T . 5 25 python_2.3_mro T fEH 2.3 &1 HUE
Python R4 BT 8 F A IR 1R

module -- itk
X5 2 Python MRS —FPH L BN o A BIEA M A a4 25 (0], PIALAE & Python X5, 1
YenT it importing HA/ERE N#E] Python
75 Wpackage

module spec -- Bibu %
— Mg E, Hi & H T s S AFE . /& importlib.machinery.ModuleSpec
S

%1% 2/ module-specs.
MRO
2 Wmethod resolution order

mutable -- n[ 2%} %
ARSI R T ATEEL 10 O PRFFREE I OL T e HEUYE . 7335 Wimmutable .,
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named tuple -- H.# 5040
AR “HAATCH” AT TR 4k 5 ocd, I B e] &5 [ JE b Re il A FRIE R Uy by i) 2 8L
B AR R E A AT RE A AR
HENERBMETHLICH, 645 tine.localtime () Ml os.stat () FJIR[EME. H—PHT2

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance(sys.float_info, tuple) # f;? f‘ ﬁ:fﬂ
True

HERZTTH RN E R (Ihan Bmsl 1) o sk, B4 oo vl 5 A e U tuple 4k
HRH 5 SRR AR B ORI . X AT Lo s, BUE WA DAl 48K typing.
NamedTuple, ﬂ%ﬁﬂﬂlf@éﬂl collections.namedtuple () ﬂéﬁﬂ@o E*ﬂ'ﬁiﬁﬂi%{)ﬁﬁﬂ#%
T Lo E Bl N B B2 ST A A 5

namespace -- fiy 443 0]
WAL AR BT . A S0 A RS RMNER, AR mREmaSh ()l
HBZW) . s Iﬂpdfﬁiﬁﬁﬁ(qﬂk%fi?ﬂ%ﬂ%% Bi4n, K%L builtins.open 4 os.open()
Al IE A E A2 2 (BR X ) o i 45 2 [R]85 2k B A TR A ke S B A bR BSOR S B 3 v T 2P N
AT ZEP . U, random.seed () B{ itertools.islice () IXFE VLA T X LR EGEH random
5 itertools B BISLENEY

namespace package -- iy %23 [i]42
— M TR AR BIpackage s A4 23 [BIEL W] AR SEAR TR, BART 58t A R T regular
package P EATEA _init__.py jdﬁF

fiir 44 23 [ Fe e LA AT R 2238 A A SRR A0 . TR A OL T, WIS H regular package .
ETREZ{E L, 755 PEP 420 i reference-namespace-package .
HA[ £ Wmodule,

nested scope -- iR £ 1
TE—AE U NG TSRS, B, HE5— Rz e R R BT AG | RTE AL & . 5T
B ENE A EATS A MR TRAE TC A . SRl As R s 5032 BT e N 2 VR . 2R,
éFJ CEIEE NE R T2 R4 2S00 . it nonlocal FHEFT] FLIFE AINZE .

new-style class -- JA R
X H HE A T A B0 R 2B W IEFRE . 51 Python fitAs /\ﬁ%‘)fﬁ REfE 1
gzggon gimﬁifﬁﬁ, W __slots__. F§iRES. HHEJEME. __getattribute (). K IEFIE:
ANy \]ﬁk o

object -- Xf %
AT EARS (BYESUE) AT AT () B9EdE. object t 2T ilnew-style class 15 T
EHE .

optimized scope -- C AL TEH] 1
AR G 15 P A PR 2 S0 43 NI L BR SRy AR A8 B A4 PR AR FH I, X AR X S 4 R S A T
fbo EEXFRREL. A pidn. PhRR. HESEURIA iR B R 44 A3 (AR X A 1 AU T ek
R KRR LR S T A 1R A, R IRLE A T i SR A Jm il A e
FIEAE AR T LA i F 3k

package -- {1
— A A A TR B T ML B & TR Python module, MIEAR LG, WEHA _ path  JEHEN
Python A5k,

%52 W regular package Flnamespace package.

parameter -- JE 5
function (BI7YE) & SCHfd LK, BIE R A2 —argument (BTERLERFIN, £
NEZ) ., ALMES:

101


https://peps.python.org/pep-0420/

Python Setup and Usage, & {ThR4x 3.14.0rc3

« positional-or-keyword : (I EB R T, HHE—NATDMER 1L H 220 AR DA X 525 S
BAMES . XREGARIES R, GIITTR T foo F bar:

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

« positional-only: {USROCE, F8E—HAEHL A EE ARNSE (WRMEIES il ek BoE
MRS ER A ENZ T A 7 FAPRE X, BIARTET posonly! FI posonly2:

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

o keyword-only: {{FRKEET:, FHE— D HEBHE KEEFEARNSE. (URXEFIES @S
PREE LTE S8 Feh & AW A B S ETE 2 DA E T S 2 Jiit—1 * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

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

« var-positional: WAZ{IE, 55 W] ARt — MEBER B AL E S E R 7S (At
WSOEZNESHZIG). XMESLELTEESZAFRENE  RE L, BT m args:

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

« var-keyword: WAZ KGR, $55E A MRIUEE AR I KT SR (e HAIE S E R KX
BYSHLIG). RFIESAEEEIESAMETINGR ~ 23, BIAERER kwargs.

e nl DA 45 E PTEMIAE SN, tha] DA R al e SR e BRI -

%%ﬂargumem 7&1%%%% E N 72‘?&5}[272‘5@ E%U*E’Jf%ﬂ I\Iﬂ%ﬂ\ inspect.Parameter %’é\ function
—3 A S PEP 362,

path entry -- J A 1
import path FE—ASEMALE, SWipath based finder [ B IRTL S A RIS

path entry finder -- ¥1% A LI FEEE 2%
F—n] X2 sys.path_hooks (Bllpath entry hook) 3 [W] () finder, HAP*I4 eI path entry
e R .
i5% importlib.abc.PathEntryFinder DA T fRIEGFEA L& AR I sL LR 45 v

path entry hook -- #&4% A 11%)T
— PRI G, AR HE A AR E path entry WL OL T REBE G sys.path_hooks
BN 23R [8l—path entry finder

path based finder -- 3% T #1200 75k 5%
BRI B L (2 P, AIAE— import parh AR AL

path-like object -- J5 12k} 4
KB RGEHERIN G BRI R A — D FRIRHEER str B bytes X4, &
PAg— ST os.PathLike WMUIYXIG . —A3CHF os.PathLike PMUPXT R AE LTI os.
fspath () @f&iﬁ}ﬁ%ﬂy str ﬁ% bytes %ﬂﬂ@j{f@fééﬁﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
IR BIREH IR SRS str 8 bytes RBUMEEIR . X5 2 H PEP 519 5] A,

PEP
“Python #5RFE” I UHHE . —A> PEP jilg— it S0k, HIokm) Python #hFRMHE(EE., Bifl
iR~ Python {135 s S Ht B s BR8E . PEP B 2445 AHAR 1 14 5 A UAR 11T B I8 ek ) S B 43
i
PEP W AE A5 ) F- OB Rr s IS R A DGR o ) R B At DA B A b 25U AN Python (350 23
5 ORI EIENLE . PEP BVEE A SUEAEAT DX FREE S 3, RS [ 3 A e A SRy

%10, PEP 1,

portion -- ¥4y
FA R — A 44 25 ) BRAS B SR N SO A (W TR T —A> zip ST ), BkE UL PEP
420,

102 Appendix A. RiEXERER


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0519/
https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0420/

Python Setup and Usage, A {ThRZ 3.14.0rc3

positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B AP 248 BHERTEARME R 10) 5 3 A HE AR IE 2 A B F e 1. BRI Ml oA
P ERUE, (HRZEHYARMC N E, W] BETEA% DI 1 A W B G O T 67 ) e Al
R (HREEBRIZED ). WAESOFA SR IET - UE APTYINA Z Bl R 5 B3 1 ™
TSR R A BT A W] BB 2 XA -

IR E APTRUL, [ 5 AARAER BB S “ e a BT 587 —— A ) AR A I
HhE RIAT R S SR B — b i) J A A A T 5

X BRAL PSR ARV RS AT HE . R 2T WA K PR T SRE BT IR . 1% I PEP
411,

provisional package -- 7 1,
Z: W provisional API

Python 3000
Python 3.x T FFEIIIERR (X2 FAEMA 3 R TR EE T st T 3 T ) A itk
/_% ﬂ‘j LLPy3k37 .

Pythonic

TR B — B AU SR B84 1 Python 15 5 I A KU FIEILE TS e (1 At 8 v i
AR SR SE AU . Bildn, Python B T KUK S (1] £ox TERIARER A ikt 17—~ Rl & AR 5 i) Bl
AR WEHAE T BAXAER S, LA Python YA I s — U7 T R

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

TR I Y B 575 B Pythonic (7 52 X FERY:

for piece in food:
print (piece)

qualified name -- [{ & %
—APASS R AR, R MBI 4 SR VR B A b SO AN S IRBE A i
77, MKE UL PEP 3155, X THcm 2Bz, e S gan—E

e 2
>>> class C:

class D:
def meth(self):
pass

>>> C.__ _qualname_

ICI

>>> C.D.__qualname_
V"€,DY

>>> C.D.meth. qualname
'C.D.meth'’

Y TS A, TS IR & AR BRI LSS PR B B A, Hh & H A
ﬁ@f@, ﬁMﬁﬂemail.mime.text:

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

'email.mime.text'

reference count -- 5| Ji 1%
RN RTIHECE . A— DRGSR, Reokiimmortal Xt
SEGKEAHAE 5 T, I AT SR IEA 2R, 51 70 Python (A Hi5 K 15
W RATILR), HERCPython LI —A XA ITTER .. FR/F A AT sys.getrefcount () B
BORR IR E X Z 5| HTT4L
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FECPython W, 51 VRO ERE BT s SCAYMEL: XS A495 | I DA SOZ 82 Python AURS 52 R
W73, ATRES AN [T AT iy 22 57«

regular package -- % ML fL
e M ipackage, BIMMELEHR —4 _init__.py HFRTHR.

%2 [ namespace package.

REPL
“EERL-R{E-FTE1E3A” read-eval-print loop 4R S, interactive fERERS shell 55— N4 .

__slots__
— P ELESS TR B, A TS R RH S I SR R T R R SR 1 LR AT IAE . BRI TG
RFAT, BRI ALS), B HRETEDEIE I TR, BIAMRFE NN T,
HHE A5 KL

sequence -- J3: 51|
—Fiterable, T SCRFAIT __getitem_ () FRIRTVERME AR RS | I TR TR I, e X
T—AREVPIKER __1en_ () k. WEFFIEELE 1ist, str, tuple fil bytes &, HHHE
BAR dict HFHF _ getitem () Al __len_ (), {HEMAI WS AEFS, H e L
1 hashable ST A 2 FEBOR AR ITE .

collections.abc.Sequence IR B R EN T —1TEEEWRE DO, BFE __getitem__ ()

_len__ () Z&f\, ﬂj{?ﬁj][]T count (), index (), _ contains__ () ﬂ:‘l] __reversed_ (), ;Qﬂ_'b]ﬂj
Tf%fﬁﬂﬁ@%’éﬂﬂ%fﬁﬂﬂ register () KR . gyﬁﬁiﬁ?&ﬁ)ﬂ?ﬁ”ﬁ%ﬂ@ﬁgiiﬁa e
Ive] 38 1 P AR

set comprehension -- 555
AL — AT IEACKT R R A B e R IR M g5 SR AR G ) —FP B E B, results = {c for c

in 'abracadabra' if ¢ not in 'abc'} 3{%&}&?%&:$%{5\ {'r', 'd'}, 72<J]_L|, comprehensions

single dispatch -- Ji R
—Figeneric function pYRIEF, HSLBUR R T S EIW R BORIERN

slice -- YJ )i
W RALE TR & sequence I—FBHIXT % . V)R Fl i ] R ARFric eIz, 78 1) hA L
ANPAE S BEEET, Bl variable name([1:3:5]. HHE5S (FHR) ARICHENFRME A s1ice Xt
%,

soft deprecated -- £ 37 J]
e sE W APLAS N AE B g S AR A, (HAEC AR A& 24 . XA APLIE{R
BAE SR IR, (HA S BRI — 2D R T REHS i
LW FEIAIE, A APLRS R RIWA 2 % 55 1
Z: I, PEP 387: Soft Deprecation,

special method -- $5% J5
—FPH Python [R=XTH A ¥k, HIRAHEA B PA TR SRR AR 5545 . XA B mI A PRy
HRACHBUT XL . Rk A SCR 2 L specialnames .

standard library -- i )%
YEA'E J7 Python fifREss R G A R 73— IR B AT IR e, A3 Ry itk £R . R A A5
VBTN AAT £ SRS 0 R 2 BDCCRT G fbraryndes 5

HIEZ Y sys.stdlib_module_names FRIUIA A] HIFRIHE AL HA ARSI .

statement -- &4
EARREF B (— MRS <) AL, —ZRiBAT AT PAE A expression BT BT
ZERY, AN if. while BY for,

static type checker -- i A KIS i 2%
eI Python 15 I 64740 M, PAZE SR A 8UE ANk 5 45 IR AN T H. RS E 24 = AKX
typing k.
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stdlib -- Brifii g
standard library W45 .

strong reference -- 55 5| Hi
T£ Python ) C API 1, 55| @48 A5 B A Bt g5 1 i . FEQES | B el
W py_1NCREF () SRARHGRS | MAEMERT | ] @ i py_pECREF () RBEINE

Py_NewRef () PREXAIHE A T — XS sns | . W%, 7R FASRE | FH B9 /E H 3 e
Z5w5| H LA py_DECREF () PREL, PAREGT]H A -

152 R borrowed reference,

t-string -- t-" 7245 it

t-strings -- t-"24F i
WA © BT HISR T R T PR A AR B AR AT R TR Y (8

text encoding -- LA ISR
7r Python W, — A4 ER 22— Unicode 0S5 (FEFEI SN U+0000--U+10FFFF) . N T BB (B i —
MRS, EFRERTIME R —RFEAT

e 1 15 211 KA o e s e D5 71 € B 1 1S e 5 2271 e s TR B €SS i S 7
7.

BRI SCA AL Zithas, EOIBGENRA" SRS

text file -- SCA Lk
— MRS LS str XM file object. 38 HE— A SCA SO S BR 2 U 18] — AT 1) 75 B9 B0 T B
B4k Brext encoding. SCASCAF MBI FAFE PASCAA S (1o 8¢ 'w') TS, sys.stdin,

sys.stdout [/)L& i0.StringIO E@;WHO
HiESFEbinary file T fRREWSTEE T AT 2 1 SCIEXTA

thread state -- ZEFEIR A
CPython j2{7HfAE—A~ OS LT G E . B, X G ER Y a T4, IR
SRR IR A S

TR R IE B — Y OS Zife, (HAREWRERA L TR ARDIRAS . TER—MIE DL
T, ATRESLERIH Ao EATH I —AS

I8 K £ %1 Python 1) C APl #3FE Tl — A attached thread state, BdE— A EHRECCHY B G T A
FTEOL . i fRess LR s T — N E IS T .
A LRSI E T — A B RS, (B ERER fT R 2 AR, s —1> OS £
RINZANEIRE . K A Z RSN AR T RS 90 IR LR, (BAEE— e 2 E—
AR HBEA — SRR T AR Ao o
S SRR 2R RERR ol T e .
token -- i} 70
— ARSI, | AT (BUFR 43 28) AR AR, B, AR BEAE. TSR
Ok .
tokenize BIHONTHMEEE T Python FTRIEM MR . token B TAH X&FIHCRBMIE L.
triple-quoted string -- — 5|5
HREAW =AEEANG ]S () S8R5 ) WERSR. ENEDRESEREH A5 5
PR 2R, B2 ZFAL. ENARRTE AR NS RS LR FG SR
Z, HFHAT B AT o T A, RS SO AT BRI BT .
type -- S
Python Xf 4 [F) R B Yo i B J@ TAF AR AN R A AR 28, X2 2880 0] 3@ i H
__class__ JRMRIVIHEIEH type (ob3) HRIRHL.
type alias -- 375 #
—ANRARY[E] S, AE Ty O R S BUR B 45 e AR AT
R B E R R AL 2 20 2 ik . filan:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z L typing Al PEP 484, HAfg 5t sb I sE AR A .
type hint -- JRMI 7R
annotation AR . FRJENE. BREVIE S BUR [ME S E TR 22,

FAUPLIR S M BT A2 Python ({58 IR, HEAIR 5 £ 26 & 2 RA AL, EN1ERE )
IDE SE A% 4 5 EAY

AR REMERRE BT fE T M typing. get_type_hints () KGR, {HJEHBAE &N
ANHTPA,

Z ), typing Fl PEP 484 H A X B RE IR0

universal newlines -- i Hl #if7
— MRS T, AT A f S # R TS AR & . Unix (T4 ZYE " \n' . Win-
dows [ 255 "\r\n' DA IH R Macintosh | ZJ5E '\r'. Z: Il PEP 278 #1 PEP 3116 # bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 25 {1 ki TE

AR 2K g M annotation.,
TEAREAS e R SR PR, I ] Pk A :

class C:
field: 'annotation'

AR RREE E IR R 2w - BIANA N A B2 int RAUAY(H:

[count: int = 0

AR B AR TEYR LN e I annassign — Y
Z: I function annotation, PEP 484 F1 PEP 526, H.rp3#iA T IhEE. 75452 % annotations-howto DA T
fR e FAARYE () B A SR R

virtual environment -- Kg {3055

— IR M ECRR B s T IR ERSE , Fui/F Python RN AR P A 42 FI T2 Python 73 & (A
2T IREN R — R GE LazfTHHA Python [ R FFH94TH -

FHZ, venv,
virtual machine -- L
— & e B E LT EANL. Python MEAIAL AT $A T i dmidg T 2E i byrecode

HERIBTRF
X IERARIEHAT - = FBURMFRE RIS B E oA fg—H

Zen of Python -- Python Z fifi
51| Python Bty 5424, A BT RSN XMIES . AF R RN A R HRAA SR
FFH# N import this”,
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APPENDIX B

e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
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 =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001 Python Software Foundation; All Rights
Reserved" are retained in Python 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 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.

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

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

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

its terms and conditions.

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

8. By copying, installing or otherwise using Python, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

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

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

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

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

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

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

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

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

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

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

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

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law 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.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

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 Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

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,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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
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

(T
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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 &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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

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,

C.3. WrRHRHaYiF =] 508 115




Python Setup and Usage, & {ThR4x 3.14.0rc3

(B L)
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 5 UUdecode & #k
uu G AL AR A A

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

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

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.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<MIT License>

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

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

* The author of this software is David M. Gay.
*

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 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

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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(% 750
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.

"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.
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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
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

EF 0
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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
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

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE 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

(BETID
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.14 libffi
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

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

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

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL 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.

C.3.17 libmpdec
YEH decimal BEHFZM _decimal C ¥ 2 i 114045 T libmpdec PERYRIASAE ), BRIEF A BCE 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:
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1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

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

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

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

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

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 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,
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 A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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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 BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

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
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)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

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
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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.

C.3.22 Zstandard 435F

Modules/_zstd il Lib/compression/zstd ] Zstandard 4} & f2 2T 3 H pyzstd JE BCHE, BAUET
Ma Lin J A TTERE . pyzstd A4 &R A 3 253 BSD 1471k

Copyright (c) 2020-present, Ma Lin and contributors.
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 copyright holder 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 HOLDER 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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Python 53X {7 304 :

JRALETA © 2001 Python #iff B4 2. LR FrAAUR .

WA © 2000 BeOpen.com. 4484 FTA A F] .

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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ellipsis literal —- fé‘ﬁ%ﬁf?ﬁﬁfﬁ,m

BOATEI, S

>>> 91

_ future_ , 97
__slots__, 104
4k

method —- F ¥, 104

HHEE
BASECFLAGS, 40
BASECPPFLAGS, 39
BLDSHARED, 41
cc, 39
CCSHARED, 40
CFLAGS, 30, 3941
CFLAGS_ALIASING, 40
CFLAGS_NODIST, 3941
CFLAGSFORSHARED, 40
COMPILEALL_OPTS, 40
CONFIGURE_CFLAGS, 40
CONFIGURE_CFLAGS_NODIST, 40
CONFIGURE_CPPFLAGS, 39
CONFIGURE_LDFLAGS, 41
CONFIGURE_LDFLAGS_NODIST, 41
CPPFLAGS, 39, 41
CXX, 39
EXTRA_CFLAGS, 40
LDFLAGS, 39, 41
LDFLAGS_NODIST, 41
LDSHARED, 41
LIBS, 41
LINKCC, 41
OPT, 32, 40
PATH, 11, 21, 44, 48, 50, 51, 57, 58, 6063
PATHEXT, 58
PROFILE_TASK, 30
PURIFY, 41
PY_BUILTIN_MODULE_CFLAGS, 40
PY_CFLAGS, 40
PY_CFLAGS_NODIST, 40
PY_CORE_CFLAGS, 40

PY_CORE_LDFLAGS, 42
PY_CPPFLAGS, 39

PY_LDFLAGS, 41
PY_LDFLAGS_NODIST, 41
PY_STDMODULE_CFLAGS, 40
PYTHON_BASIC_REPL, 16
PYTHON_COLORS, 10, 16
PYTHON_CONTEXT_AWARE_WARNINGS, 10, 16
PYTHON_CPU_COUNT, 9, 15
PYTHON_DISABLE_REMOTE_DEBUG, 9, 15
PYTHON_FROZEN_MODULES, 9, 16
PYTHON_GIL, 10, 16, 97
PYTHON_HISTORY, 16
PYTHON_JIT, 16, 27
PYTHON_MANAGER_DEFAULT, 44, 47, 51
PYTHON_PERF_JIT_SUPPORT, 9, 15
PYTHON_PRESITE, 10, 17
PYTHON_THREAD_INHERIT_CONTEXT, 10, 16
PYTHON_TLBC, 10, 16
PYTHONASYNCIODEBUG, 13
PYTHONBREAKPOINT, 11
PYTHONCASEOK, 12
PYTHONCOERCECLOCALE, 14, 25
PYTHONDERUG, 6, 11, 32
PYTHONDEVMODE, 9, 15
PYTHONDONTWRITEBYTECODE, 6, 12
PYTHONDUMPREF'S, 17, 32
PYTHONDUMPREFSFILE, 17
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 8, 13
PYTHONHASHSEED, 7, 12
PYTHONHOME, 6, 10, 11, 54, 55, 86
PYTHONINSPECT, 6, 11
PYTHONINTMAXSTRDIGITS, 8, 12
PYTHONIOENCODING, 12, 14
PYTHONLEGACYWINDOWSFSENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 12, 14
PYTHONMALLOC, 13, 14, 31
PYTHONMALLOCSTATS, 14
PYTHONNODEBUGRANGES, 9, 15
PYTHONNOUSERSITE, 7, 12
PYTHONOPTIMIZE, 6, 11
PYTHONPATH, 6, 10, 11, 54, 55, 86
PYTHONPERFSUPPORT, 9, 15
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PYTHONPLATLIBDIR, 1 cc
PYTHONPROFILEIMPORTTIME, 9, 13 B AATHR T, 27
PYTHONPYCACHEPREFIX, 9, 12 CFLAGS, 30, 3941
PYTHONSAFEPATH, 7, 11 A A4TIR T, 27
PYTHONSTARTUP, 6, 11 CFLAGS_NODIST, 3941
PYTHONTRACEMALLOC, 8, 13 —--check-hash-based-pycs
PYTHONUNBUFFERED, 7, 11 wAFTIRTR, 6
PYTHONUSERBASE, 12 class -- 2,93
PYTHONUTFS, 9, 15, 54 class variable —— KT & 93
PYTHONVERBOSE, 7, 11 closure variable —- HAZ &, 93
PYTHONWARNDEFAULTENCODING, 9, 15 complex number —— £ %, 94
PYTHONWARNINGS, §, 13 CONFIG_SITE
BEA W AATHI, 36
method -— i, 100 context -- X, 94
context management protocol -- _F T X & #
A B, 94
abstract base class —- £ # %, 91 context manager —— T X%, 94
annotate function -- ik &3, 91 context variable -- FTXZE,9%
annotation -- HriE, 91 contiguous -- # 4k, 94
argument —— %, 91 coroutine —- 4%, 94
asynchronous context manager —-- = i‘/}: + T coroutine function -- W/ﬁti@é&’ 94
X I 4, 92 CPP
asynchronous generator -- s¢#¥4 & &, 92 i AATHIR, 27
asynchronous generator iterator —- s % 4 CPPFLAGS, 39,41
Jk 2E kR 2, 92 fr AATHIA, 27
asynchronous iterable —- F#FH H &R %£,92 CPython, 94
asynchronous iterator —-- ++# %85, 92 current context -- Y F[ ET X, 94
attached thread state —— [ffn& RS, 92 CURSES_CFLAGS
attribute —- B, 92 AT, 28
awaitable —— H &M 4£,92 CURSES_LIBS
AT, 28
B cyclic isolate —— {EI[EE, 94
-B D
AATHI 6
-b -d
BAFET, 6 BATRIT, 6
BDFL, 93 decorator —- XM, 94
binary file —- — ¥4 {4, 93 descriptor -- R #,95
BOLT_APPLY_ FLAGS dictionary -- FH#,95
AT, 31 dictionary comprehension -- F#ifEE R, 95
BOLT_INSTRUMENT_FLAGS dictionary view -- FH#ALE, 95
A 4THR I, 31 -—disable-gil
borrowed reference -- f# A\ 5|, 93 fr AATHIA, 27
——build ——disable-ipv6
S AATHEIR, 36 AT, 24
bytecode -- F 4,93 —-—disable-safety
bytes-like object —- F¥H A4, 93 fr AATH A, 35
BZIP2_ CFLAGS ——disable-test-modules
S AATH T, 28 AT, 29
BZIP2_ LIBS docstring -- XA4FH &, 95
AT, 28 duck-typing —- ®-F KA, 95
C dunder, 95
G4 RT3 =
c #4494 LTI, 6
callable —- T’Tiﬁ}ﬂﬂﬂ'%, 93 EAFP, 95
callback —- [E,93 ——enable-big-digits
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HAFTHT, 24
—-—enable-bolt

# 4TI, 30
-—enable-experimental-jit

fr AT 57, 27
——enable-framework

AT, 35, 36
—-—enable-loadable-sglite-extensions

A AATHIR, 24
—-—enable-optimizations

AT, 30
—-—enable-profiling

A AATHIA, 31
—-—enable-pystats

A AATHI, 25
—-—enable-shared

wAATHIA, 33
—-—enable-slower-safety

A AATHI, 35
—-—enable-universalsdk

AT, 35
-—enable-wasm-dynamic-linking

HA TR, 29
—-—enable-wasm-pthreads

# 4TI, 29
evaluate function -- RK{H &%, 95
—-—exec-prefix

A 4T H T, 29
expression -- RiAR, 95
extension module —-— %ﬁﬁ%i%ﬁ%,96

F?

f-string —— f—?f§$,96

f-strings —-— f—$7§$‘,96

file object —- XX 4,96

file-like object -- jtﬂ#ﬂﬁiﬁ%{,96

filesystem encoding and error handler --
X R G R G R AR, 96

finder —- iEiﬁ%§,96

floor division -- [ FEUERKE, 96

Fortran ff%§,94

free threading —- Etbé§ﬁ£,96

free variable —-— E Ehéfzi?,96

function -- I, 96
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