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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

BRI ELE T L, CPython AT A &6y 447 SERHE.
CPython BN 15+ FLA LIV &5 4 F7 15 KT RELATI AT . PEIL implementations.
1.1 &L1T

¥ Ji Python I, I DA E T AL 0 -

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

B ILEA Bl Bl AT A

[python myscript.py ]

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

o YU FHEET EER R RS tty WAAIPR IR ARL, EatRA G RATENTH 2 3%3]—1> EOF
CUFEEHRTAF, RATPATE UNIX b# cerl-p 8(7E Windows [#% ctrl-z, Enter R/ AMFSF).
A RZEFAEZEE, HS M 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
HRRHATE R TUZ A -

%']7,{#/[\ %’}‘I‘${5F cpython.run_command #F{T%?ﬁﬁﬁ command,

-m <module-name>

1E sys.path FHRRARERIRL, LA __main_ BURPUTHHNZE.

USRI L, WA RS (cpy). BEHRA WA RN AT Python fib4, , (HASIEL
XPHCAVEIRBIER (A, RVFREEETAF - AFR) .

WA TR (Lifar 2= ma) WAavre. 6104 FRm A2 T m AR, AT <okg>.
__main_ fENTERERIAT . AT AFRERT N5 BIAS S KL 26 45 I REAR 1) H S zip SCPF
Ak B AR

O #ik

BEETIAN T I N ERURAI LA C g5 R 9 AR, RAE A3 X LR Python AEHUSCHF. H
e ARG T B pO B, B8 AT BRI SRRSO o

WREG BRI, sys.argv B ENICERFHBLRSCOFAY SE R IAR (FEE MBS SCIEIE], H oo
RN ") Hoo PEIRE, METHSRRFBANA sys.path 7Tk,

~1 BRI A] R AE PR B A N B T AR, B sys . path BEANEL S M HT H SRR S H Y
site-packages H k. JTH PYTHON* PR35S B AR W 20 o

Ve PERCIR AL S AE TN, ARIAST SR A AR o B0 time it AREHRL:

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

51 % —A~ #1514 cpython. run_module PS4 module-name.

& SR

runpy .run_module ()

Python RS AT AT B8 ) 25552 fiE
PEP 338 - R A AT

TE 3.1 A B A AT SR A AR RIZAT _main_ TR
e 3.4 A B AACH: (AR SO 44 25104

MIFERIA (sys.stdin) BEIUMS . FrifER AL amin, -1,
FE BT, sys.argv BISE—AJ0FE "-", [N, JE4ETHRMA sys.path JF3k.
5| k—MNAHSE T FF cpython. run_stdin,

<script>

AT script Hif¥) Python UH%, ZSHRN (LEXTEAIRS) SCPFRGEEEAR, 810 Python SCIF. &
_main__.py PRI H S, BAE _main_ . py SRR zip S

BTN, sys.argv ISP ICRBURIEA AT P E M BIA LR

UNSRBIAS 24 FRELH AR 7] Python SCPF, MEREESCOFITTE H SR sys . path BTk, I HALIZSCIFY
fE _main_ BEHORIAT

TSR HIA 2 B 1) H ksl zip SCHF, WHEBIASZ A sys . path BYFFL, HAERALE AN main_ .
py CHFHAE _main_ BEHORIAT .

4 Chapter 1. $41T50iE
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~1 IR HRAERS R N B T A, B sys.path BEARELE Y AT H RS 0
site-packages H %, 45 PYTHON* FRIGAS f AR S 9 Z 0

%]ﬁi‘*ﬁ‘?ﬁvfggﬁFcpython.runffile3*?ﬁ$ﬁ2§§ifilenameo

& SR

runpy.run_path ()

Python RS AT DAL B i1 ) 25552 fiE

ALh A T Tﬁﬂﬂ ~i, sys.argv[0] NEFREH ("), HIEYHHFEME sys.path Ik, 1
Hh, IR ARG S, WA SIS ab 4RI S 4 (200 rlcompleter-config)

&SI

tut-invoking

TE 3.4 JA RS HE R tab ka5 i -

1.1.2 EHEIR
-2
-h
—-help
FTERTA i A7 B30 Kok B A A B i e AR FAR SR B
—-help-env
FTE Python % JERI5 AL B () A A SR J AR H
Added in version 3.11.
—-help-xoptions
FTENSEI L @ - x eI iR R B
Added in version 3.11.
—-help-all
FTE BN R FIR
Added in version 3.11.
-V
——version

i Python fiRASSFHFRI . /R BIANT

[Python 3.8.0b2+ }

FWIR v EIINY, fE 2 R, il

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

Added in version 3.6: -vv 3EI

1. %917 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

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 .

-d
EETas R (U &R ). 7SI pyrHONDEBUG BRIAL & .
WA IRT L Python o 3R XM 30, 45 W X595 2 W
-E
ZME T pYTHON* MREEAR B, AN vl e % B 1Y PYTHONPATH ] PYTHONHOME ,
T3S P F -1 (BB 0.
-i
Enter interactive mode after execution.
Using the - option will enter interactive mode in any of the following circumstances:
o When a script is passed as first argument
o When the —c option is used
e When the —m option is used
Interactive mode will start even when sys.stdin does not appear to be a terminal. The PYTHONSTARTUP
file is not read.
AIETAT, AR RE R, R A e e e AR I . PR pyTHONTNSPECT,
-I
AR SR GZ AT Python . JXIBFF I £, P Fl-s 5.
TER BN sys . path BEA S AR BTTE H AL &5 ] 71 site-packages H 3. A7 pyTHON*
IS B 2N o 3 AT DA N S 22 B BR A AR 11 ] A A .
Added in version 3.4.
-0
Pl assert iE A ASATMIA __debug_ BEMA ARG . GlETE ove 9 A ZHIA . opt-1
SEP TR SR S (bytecode) 10844 (&1 PEP 488)., Hi§Z: %] PYTHONOPTIMIZE,
e 3.5 A B AACH: (fidfi PEP 488 B34 . pyc U4 .
-00
15 -0 B ) I 2 37 SO P A R GBI AE Loye §RA Z BTN Lopt-2 SRR E 4% SO
(bytecode) 3L 44 (2L PEP 488).
TE 3.5 A R AT A PEP 488 81k .pyc UF4 .
6 Chapter 1. $41T50iE
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-q

=S

-u

-V

NELR A TRIE AN LR SIS sys . path:
e python -m module fiy&f7: NEMIIYE] TAEH%.

 python script.py & REMHIBASER T, SRR BHERE, W RMRHTHE 6
.

 python -c code fll python (REPL) fp&47: ANEIINE FAFH, X345 TIEH .
T3S PYTHONSAFEPATH NIEAS R, PAS - -1 (FF ) 2.
Added in version 3.11.

R AE R AN A SR RBURITUAA B
Added in version 3.2.

FIEWE A BENLAL . BEIRIAL Py THONHASHSEED FRBEAR B EE N o WHEVEA , BRI Ay BEVLIL 2 ERIA
JE .

TEZ BIAH Python H, EPEI 2 B WA BEALAL . DARF PRI I AR R Y __hash__ ) 6
AARTTIEEYLE “wh”. BATNTERA Python TR PRFORFFEE , (HI2AE dA AR A
Python JEAE [H) & THRF2 A ul B o

WAy BERLAL B FEEE X HORS O B A 5 DR TR 28 Al 55 o F2 B4, X b AR 74438 dict 7F
BINE LT RERD O(n?) 445 . %528 http://ocert.org/advisories/ocert-2011-003.html T 1 .

PYTHONHASHSEED JUVFAR MM f PP T2 05 1% B — 1 E(E .
Added in version 3.2.3.
TE 3.7 WA KRS RIS 2 T 20 .

AENF F P site-packages HKIRMIZE] sys.path,

JE SR PYTHONNOUSERSITE,

& S0

PEP 370 -- 43 ff] 11 site-packages H s

S sice (S ASILFR AT I X sys . pach BUBE. ML sice STERIGHERBTA
.24 TS CHURARTS RS TR sice.main0).

s stdout 1 stderr Ji AU S5k . ICHEIIUN stdin Ji FC M0«
B S H PYTHONUNBUFFERED

TE 3.7 WA K AR T stdout A1 stderr JiL7E SCAR JZ BUFE A FH 22

FFURTER IR BRI AT — 255 R, RRgomakiyity GO s N ERRA ) . M4 Hm4 v
(—vv ) B, RREHE SN SHTE—5FE . IBH RS E BB Tk,

e 3.10 HUA K AASH: 1 sive BEHR] ARG BRF AL HRAG 0l ST BEARFN . peh SO

2] PYTHONVERBOSE ,

1.1.

8
.4

|
~


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-W arg
e 5 BT, Python HYE N BRIKFE 5 BT HIE) sys . stderr.

e TRT B T R R R S B T AR A B T R B A Hh B A 4 (B2 AE BRI O & 2

ipi]i§iadeserat

(Waefaulr + HAEAMEEE XK
-Werror # HBARE

-Walways # R R L

-Wall # 5 -walways #H [d
—Wmodule # BN R A — 0k
-Wonce # &/~ Python #HFEELE —%
-Wignore # R

L

action £ W] MRS ZAATHE , RS ST GEMAFR. B0, —wi 5 -wignore .

SERMSEANT :

[action:message :category:module:lineno

]

e BICRATH: JRR0 BT WE . B, 0 ignore: :DeprecationWarning KM

45 1 DeprecationWarning ¢4k,
action FEAN_F AR, H G AT ICRC A& B .
message “F-Bolh /il 5B EGAG BAIEES: AR KNG,

category FBt SE L IHIMILAL (DeprecationWarning 55). WMAURNRA; K E B KPR

H BRI E LI T
module TSI (GEHMUE) BEATR: B ICRR A/ NS .
lineno FEVERATS , ok O VERRBFAATS, MM T4 7475

APAZR 2 A eI 2RSSR SRS b 2 iy, R AT i S PR A 1. TR

VR TN OR, FEfh SR — I, SATE — R AR IR E S EE) .

W5 B AT VA pyrHONWARNINGS BRSEAE BRI, L n] PAYE Python A2 /7 H il warnings ik

#EFTE . BN, warnings.filterwarnings () PRELAIOEEAE BT IE k.
142 5] warning-filter 1 describing-warning-filters | fift 55 22 4077 .

-X
BR PR sE —47, PASRIEFE A E Unix B 4 emd. iX3E HF DOS & J& I M i A
-X
TREE T4 P BLASCBL & J@ i %35 . CPython H Fi & X 1 F 41w I H4A :
e —X faulthandler ¥8H faulthandler. Wi PYTHONFAULTHANDLER,
Added in version 3.3.
» -X showrefcount WJ7EFE/TEE WA BFE AL B AR B G, ot By o8 A
F A ER . 3 S TR R R
Added in version 3.4.
+ -X tracemalloc ffifl] tracemalloc #ilt)5z%f Python NAEABCAIIRER. FEERIAE LR, H
A B i 2 PR AR IR R R (E 2 e A -X tracemalloc=NFRAME 3 & 3 FR 2 0]
NFRAME Wi IR ;. 7527 tracemalloc.start () fll PYTHONTRACEMALLOC | fRIFIS .
Added in version 3.4.
o -X int_max_str_digits ff Bl ¥ B H F AP EH B K ERH. 5N H S H
PYTHONINTMAXSTRDIGITS,
Added in version 3.11.
8 Chapter 1. $41T50iE
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* X importtime WRBUCF AR B nBIRATR, RITHIE (QIEHRENTFA)
A Srmfi] (HEERIE R A ) o R B R BE 2 SR Y A7 Pl RE 2 i . MBI R AN

python3 -X importtime -c 'import asyncio’ %lﬁf‘%lﬁﬂ PYTHONPROFILEIMPORTTIME,

Added in version 3.7.
o -X dev: J& ] Python JF A, 51 AZEBGNE LT B A& FEGE KT EME TR E . JiE

2] PYTHONDEVMODE
Added in version 3.7.
e -x utfs J ] Python UTF-8 i, -x utfs=0 ffZ 2% ] Python UTF-8 iz, (B {i¥EiZ M
AW %S SIS LRI . 51l pyraonUTFS,
Added in version 3.7.
* —X pycache_prefix=PATH FLVFIf .pyc SUIFH A IS & H FOMRBYFFATHE, A AU .

A W, PYTHONPYCACHEPREFIX ,
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 & AFEMRIGNT G I HIMIEE S (FH T, FFIEIVREE =M
gERS WS ) WLET B A8 DG e . IXTE TR B/ NI AR T X 52 11 pyce jC#FHﬂEﬁH%IL#
A AE R s [ s AT AN RS B R« B35S A PYTHONNODEBUGRANGES

Added in version 3.11.

+ —X frozen_ modules ffi & & ¥ &5 B2 M B 3 AL BT 20 . (H°4 on KR EA]RF
B of £ RN EANTIF 1 2. a2 22 Python (IE 1 &L) WIERINH on. 4N
RREF L (BETIRAEMZETT) MBGA K off. ¥ 7 importlib_bootstrap Al
importlib_bootstrap_external {iﬁ,n@%ij% %%%ﬁ{ﬁﬂi Ep{ﬁl%ﬁﬁ;*ﬁ‘%ﬂiﬁj’ﬂ off, %ﬁzf
2] PYTHON_FROZEN_MODULES.,

Added in version 3.11.

o -x perf X)X} Linux perf PEREAITARIU I HE. SIRMAL T LIRS, pert PEREHTAVRFAE
i 44t Python WA o BLET(LAERLLE -5 b 0T MAE 4 5l RGO RGO R A AT =R
BRANE N o, 1555 pyTHONPERFSUPPORT Al perf_profiling .

Added in version 3.12.

« -x perf_jit F§5 XX Linux pert ﬁ‘*b/\fﬂf%ﬁéﬁﬁ'ﬁf#l‘ﬁﬂ? DWARF 3 ff. 4t T
BEE T, pert P HE > M7 4% 15 GE % (1 /] DWARF {5 Bk i 5 Python ¥ J. 1 i 1 (L A&
HFLeop- 5 ba] I AE 2 AR G SR P*DW'JTHTT&{MEJ%o BRINE A o™, 55 1 2 ]

PYTHON_PERF_JIT_SUPPORT Fil perf_profiling,

Added in version 3.13.

e —X cpu_count=n 3{% % % os.cpu_count (), os.process_cpu_count () ﬂ]
multiprocessing.cpu_count (). n W0 K T 55 F 1o 8k T X0 T 75 2R i) Bt 4> 28 4
24 CPU WIERI I PSR G it . HiES R pyrHoN_cpu_counT, N5 n K default,
AN 2 78 AL

Added in version 3.13.

e —X presite=package.module§f’ lﬁg/\ﬁ%ﬁ%f‘é‘] site *;%ij%ﬁ[‘ ZHIJ [/j\& __main___ *ﬁi}%ﬁ
TEZHIPEFA . HIE, ZPCFARBRAR __main__ o HPEIHE T2 7 Python 1451k
W E AT R AU . Python JF2E0A 3R 3K 4% X A4 22 1K %Iﬁﬁ BIFAE . J3TH S M PYTHON_PRESTTE,

Added in version 3.13.

« -X gil=0, 1 B HIEEMEIE M GIL. BN 0 (NAERLE | ——disable-gil MFEIR W] A
W2 pyTHON_GT1 F whatsnew313-free-threaded-cpython,

Added in version 3.13.

1. %917 9
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EAE S MERHEIFEAL sys . _xopt ions FHORHLIUX LAY,
Added in version 3.2.

TE 3.9 fRAS K AEASTE: #4157 -X showalloccount &,
TE 310 fRAR KA : #4887 -X oldparser 1,

1.1.4 =HRRE

Python fF#RE R IARIIC B 7R AE 377 57 61 0124 S [ 9 SIS 6 P B € e s i o o AT o Pl B A
7] PR BRI A oA

BB B TERM BN dumb K525 (4, .

R E T FORCE_COLOR FBEAR 3, NIJCi TERM WE M ERIG B B . X H T A8 T L um{EA)
SR<x s ANSLE: SUFHIHIRY CL RS

AR T no_coror FREEAL i, U] Python KEAe4a i 4% M BT A /2 €0, BEAE R0 Je 05 T FORCE_COLOR.

JITA X e R B AR e g Lt T L R4 i B (e i . BAE Python fRRESR s 45 il B (o 5 s, T DAGE A
PYTHON_COLORS FRE§AF &, WA BRI SES =T No_coror, JE& It Jed X im T FORCE_COLOR,

1.1.5 ARy =4 {E R RYETR

=-J

PREA 45 Tython I .

12 FETE

XLEPRIA R 2 Python FUATO , ENTRAEM QAT R Z B EERY, {H -E 8 -TERST. IRIELIE, 4
FEAEP RIS G QAT K & B AL A I

PYTHONHOME

AR Python PERIN B . BRIANE L N B HE prefix/lib/pythonversion il exec_prefix/
lib/pythonversion ':Fﬁ:’%:\'?, ;H;':fj prefix Hl exec_prefix %Hﬂﬁ%{ﬁﬁﬁﬁﬁﬂ/ﬂ szk", ,Ej(i}\%ﬂ“ﬁ
F /usr/local,

24 pYTHONHOME BN AN Bk, BIRMES R prefix fll exec_prefix. BNPIFTEEN

Iﬁ]ﬂ‘]ﬁ, ‘L%a){é} PYTHONHOME ﬁﬂ»j prefix:exec_prefix,

PYTHONPATH

BB BINR R AR BTSN S &y eaTa M. — A os.pathsep 4} A H
SBERAFE (B8 Unix _E 1§ S 7E Windows 1 /14-5) . BRAZMEARAETERI H 5 -

bR T H 2 AN, BAS pyrsoneaTs 25 H AT PAG | AL 4l Python B zip SO (PRAUAD B4
). ToikM zip A TR

BOARG AR HOB T 2R AT, R prefix/1lib/pythonversion JFif (B W _ESCH )

PYTHONHOME), ¥ % & 2=WiiNIN%] PYTHONPATH,

B H SRR 8E A RN R 5| AR PyTHONPATE Z B, 1EG0 FSCHE v ko prifidng. #R
42 T PAFE Python F2)/7 P E AL & sys.path KdE THAE.

PYTHONSAFEPATH

TR XN — N EBFRF R, AT EGBERN LSRR INE] sys.path: 2L -p I
TR
Added in version 3.11.

PYTHONPLATLIBDIR

WREHBENIES T4, WEIE sys.platlibdir {H.
Added in version 3.9.
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PYTHONSTARTUP

RCANAE AN AFESCF I A B, 230 R Y Python iy @ SR HAUAY BN J /R iR Z Hi Bt
7o RSN AAE SR H A Ay PATITFER [A]— i 4 23 [ AT, DR P B s AR X gl
PAMERZH A A ICIR B o RIS AT DAEEX A S B GR/R AT sys . pst Fll sys.ps2 ASH

% sys.__interactivehook__,
TR B A SRR B RA S K FTSHF cpython. run_startup .
PYTHONOPTIMIZE
RARPN — DA TR, B TR E -0 I, WRBON— MR8, WS T2
FHE 0.
PYTHONBREAKPOINT

AR BARGEE , B2 M AN R AR — D AR R SR A5 m] R N S B4
A, BEEZAT R GR H sys . breakpointhook () WIBRINSEBIRIZAT, 5 A B th N B
breakpoint () RPAM . WHRBE, BENZETHH, WEMYST(H pdb.set_trace”, KfIHAL R
B TFAFER"0” 2 T2 sys . breakpointhook () HYERIASE BB 1M B 2R 1] o

Added in version 3.7.

PYTHONDEBUG

BEAS R MR — DN AR T, B TR - . ARy, e ST
ZUARE ~do

IS AR 75 e Python 0B X A 3R, 75 WE X0 206
PYTHONINSPECT
AR B AR B — DA AT, B S T4 -1 I
A8 W] iy Python ARG os . environ SRAZ PR DATERE P A S5 5 Hil R i =X
SRS T FHF cpython. run_stdin.
TE 3.12.5 AR L AEARE: (3645 3.11.10, 3.10.15, 3.9.20 1 3.8.20) % H B it=544.,

E 3.13 JAS B AR o QAR TEyM ) W ) PyREPL, FEBUIGOL R pyraonsTARTUP HAPINAT . FF
a R L

PYTHONUNBUFFERED
A B RPN — DS TR, B T - u I
PYTHONVERBOSE

WA BRSO — N IR E AR, B TH80E v . APRBCh— R, eSS T
ZUHEE -V,
PYTHONCASEOK
WERICE T e &, Python 5 200% import HA]HHR/NG . X (LHE Windows Il macOS FA %
PYTHONDONTWRITEBYTECODE

B B AR — N E 2 54783, Python FEA 225 E R ATRBIRIN G A . pye SCUF. XA T
HE B 1T .

PYTHONPYCACHEPREFIX

UNSRBEE T UL E T, Python FfAE BB H A I L AR B A cove SCOE, A2 IR A

__pycache_ HJEH . XIMFHEE X pycache_prefix=PATH ¥,
Added in version 3.8.
PYTHONHASHSEED
MR AZ AR E BN random, KU —ANBEHLEAE A str Fl bytes X R MG A B S FP T
WA pyTHONHASHSEED REBCA—NHEEE, ERFATE A [ 2 1 50T ke Az 1l A BEHLAL BT 18K 53
(122U hash() 455
Eﬁg%%ﬁﬁﬂﬁfﬂ%”ﬁ?ﬁ@%, BT R A S ) B FeA I, B fuir—41 python gEfR S
FhEArE

1.2. INETE 11
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BN —A> 10,4294967295] I i)+ BERIEL. 15 BUH 0 i8R e Ay BEHLAL o
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
WA SR — R, B LT ORI B R 1 25 B AT P e e K IR )
Added in version 3.11.

PYTHONIOENCODING

R WA BB TR B E, BB 8L encodingname :errorhandler AR
i stdin/stdout/stderr filf FH %1% . encodingname %I] :errorhandler PPArERR AR, 5¥F str.

encode () W A
Xﬂ‘ﬂ: stderr, :errorhandler %Kﬁ}%%ﬂi%ﬂ]%, ﬂ‘}fﬂﬁ%f?ﬁﬁ,‘é%j’ﬂ 'backslashreplace’,
T 3.4 A K AEAS T “encodingname” 34 BAE A2 F 1R -

7“ 3.6 JiuA K AEAS T E Windows -, XT?@EJ:?’%J‘A%E{*E 0 A B TR E A, BRAE
F§E T PYTHONLEGACYWINDOWSSTDIO, *ﬁ@mimm%i@ﬁ&ﬁWTﬁﬁ%ﬂ

PYTHONNOUSERSITE
WERBLE T, Python FfARLHE Al P site-packages H KIFME| sys.paths,

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

PYTHONUSERBASE

ESL R P EEE T, BRPHRITE user site-packages H EKPAN python -m pip install
——user [ LLEPEL.

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

PYTHONEXECUTABLE
W%WET%HEQEMww&uww]ﬁﬁﬁﬁ%ﬁEMﬁﬁTE it C izt T A i e .
XALAE macOS A /EH
PYTHONWARNINGS
AR M T - . WA — N PUE S A R RS, B T2 egE -, JIEYE
BRI AR e e m T AR P e B
I A7 BRI B R AR A E Te A A Y T R R Py &t T A 4 (B R AR BRIAS L & 20

AR 2L 1)

GS=default

S=error

BN MRAMEE S K
" A RE
FRHE %

#

#

#

# 5 PYTHONWARNINGS=always #f [d
#

#

#

}/\A

o

FMRAAEREE—K
=3 /]\ Python jﬂl‘ ﬁ_ ?‘—’5 ’%—’ — }/L(

WF %

iy

1 2|5 warning-filter 1 describing-warning-filters | it 55 22 4177 .

PYTHONFAULTHANDLER
PUE S EZS-%00 =¥ 35 o R h | e X == faulthandler.enable ( ) OERIFH IR 2k sTGSEGY,
SIGFPE, SIGABRT, SIGBUS Ml SIGILL (55 gé#/\&}g%u\%ﬁ% Python [Al¥ = B, ILFFHEAs 5
ST -x faulthandler 3BT,

12 Chapter 1. $41T50iE
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Added in version 3.3.

PYTHONTRACEMALLOC

WAR AT AR B A — N AES AR, W cracemalloc BIHUHZIXF Python PIAE5 FLH IR
B AR I E R DR TE IR R ) Tl (5 5L P i B R g BN, pyTHONTRACEMALLOC=1 HR{FHR
ﬂ[ﬂ{]llllﬁo 1%37/}3@] tracemalloc.start () @ﬁ?ﬁ@ﬁgféﬁw ﬁ%{ﬁ?&ﬁ*X tracemalloc iﬁiﬁo

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

R SIS AE B o — D AES EAF S, Python K& BRI T AFES: T2 KA. XEM T
B X importtime BT,

Added in version 3.7.
PYTHONASYNCIODEBUG
MR WA R IA— D HEEFA R, WEJEA] asyncio BRI P
Added in version 3.4.
PYTHONMALLOC
. Python W77y FLas A/ 22 i 44 1.
V'8 Python Jr i JII i P AF43 TiC A 1 -
o default: i BN TR RS .

e malloc: %G8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {#i [l C J&
M malloc () BR%Y.

o pymalloc: X PYMEM DOMAIN_MEM Fl PYMEM_DOMAIN_OBJ I fii Fij pymalloc 43 fir %% 1fij %t
PYMEM_DOMAIN_RAW 38/ [f] malloc () BG%L.

e mimalloc: X PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ Ik f#f ffj mimalloc 43 e #§ Ifi X

PYMEM_DOMAIN_RAW Iaf#i F§ malloc () PR%K.

LA PR T

s debug: TE BRIANNAFA RS2 H 22 /I 1.

e malloc_debug: 5§ malloc Hl[EI{HAS LRI AT

* pymalloc_debug: 5 pymalloc HlFI{HIE & 2R IRIXE T

e mimalloc_debug: 5 mimalloc F[F{HAL 23R TF.
Added in version 3.6.
A 3.7 AR AACH: T "default” S3HCAS.

PYTHONMALLOCSTATS

WRBE— A E2 54553, Python KF{ESE B EEHT Y pymalloc 5 DXk PA K £t 5 PR I pymalloc
WNAF D BEE R (A R .

s pyraONMALLOC FRIEAS AR R BRI 5 C PR malloc () Zrfigs, B ISR Python [l &
A FF pymalloc, W IAR FRF 9 205
TE 3.6 A B AEAR T AR F e o] DA H e R AR R 4109 Python, QISR B B0 BN —A>
23 AT ER KA AT A R R

PYTHONLEGACYWINDOWSFSENCODING

MRS FLRE, BRIAW filesystem encoding and error handler LK B 3.6 iR 2 AT B E
“mbes” Fll “replace” ., N, K RJTHHHIEIAME “utf-8” FI “surrogatepass”.

ﬁ’@,ﬂl/)ﬁ'{:@ﬁ?ﬁﬂ’ﬁﬁ sys._enablelegacywindowsfsencoding () EE}E}FH o
Availability: Windows.
Added in version 3.6: B Z 115 1E 27 PEP 529,

1.2. INETE 13
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PYTHONLEGACYWINDOWSSTDIO

RV — D AEZSFATHT, WA BEADET 4 6 & SRS Ay . X EEIRTE Unicode FAFRAARDETE
P G R AR T4, A2 utf-8.

URARE O E 1] (B SCAFEAETE) AR AR 2] & e X WHZAL i S 20
Availability: Windows.

Added in version 3.6.

PYTHONCOERCECLOCALE

WA 0, 5 T2 Python fiy 47 B Bk F5 G H0 5T ASCI | C 5 POSIX X3 i3 B 5 1
P SRR R T UTF-8 YR A5 6.

WA AR (SRl o DAAMKME) . I G IR AF Y Lo ALy IR I A S Wik
I B8 we_crypr IR 24 5 K IE i sl 5 AR IA R ¢ DXk, Bl b ey T ASCIL 1y
POSIX X, #RJ5 Python CLIKFE NN ER AR REAIZ AT 2 Hi 2210 Le_cTypr 284 A 1) I3 e
T3 PR 3 T -

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

MR BB E T A F R A i —A~, WA 464k Python 3247 H 2 Hij tHRFTE 224 1 AR P oA
M Le_CTYPE BRI & o X PRER T MREES A B RIS AT T[] — o EAR v i) JH PR DX e 1
LRE (B4 GNU readline ) Z 4, B RetE - HERE LR ixX SedF R 2 B AF iz 1T Python f#RER) DA
RAEA RGN AR 2 1] C KB #1E (B0 Python H Y locale.getdefaultlocale () FAEE]
.
(O 3 B I b o i B X X ) e 48 B op — AN Kk 0 5 3l sys . stdin Hl sys.
stdout E‘.FH surrogateescape %ﬁ%ﬂﬂ:fﬁ%% (sys.stderr %Z%ﬁ{ﬁﬂq backslashreplace ﬂﬂ[ﬁl?’f
AEART A R T b —4) o X AR AL FRA T T DA I8 U pyrHONTOENCODING R i -

T E B, GRS T IR e, B Q1R 24 Python sEATHI AT IR AL ES A B fil & 5
T BB R IE A AL T 3 RS )35 B PY THONCOERCECLOCALE=warn K55 Python {F stderr
R .

EVER, R DI i i g 25 A, B LT E R B & 1 B AR, BRIA pyrronUTFS
U RAFEAE S 3T ASCIT () DR P Bl B o A2 [m] sf 455 P 3K 7 L ek DA il R ) ascrr 1
A urr-8 R RGEHE I .

Availability: Unix.

Added in version 3.7: {525 PEP 538 T f#i1% .

PYTHONDEVMODE

USRBEIRSEAE B — N AR AT, WIS S Python JF AR, SIALERCANG LU T H Y&
S FHOMHIE KIBONaA T A . XN T 3LE X dev 1T,

Added in version 3.7.

PYTHONUTF8

WRBEN 1, FF2JE ] Python UTF-8 (.

FHIECN o, &2 Python UTF-8 55K,

B EAT A A AR 2 545 5 SAEMREAR A 46 130 18] B R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

AR R B AR BN — N AR F A, A R M BN g R e, R Tk —

EncodingWarning .
142 i) io-encoding-warning 3 T 15 .
Added in version 3.10.
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PYTHONNODEBUGRANGES
WERBCE T AR, B ITEAR R P AR EOMIERE (SR, THARS WS S A4
fiFs i) WU B A3 O AT . IXTERR 2B/ MY SR R AN pye SCIFIRMARA AR AT TE R REds
7R [ S S A A N L (O B

Added in version 3.11.
PYTHONPERFSUPPORT
MR A BN AERAE, ER A A Linux per £ 04700 SCRFPASE Python 1 H BER B AR I E .
WRBH o, WEEH] Linux pert PERE/MHTE S0 .
RGN -x pert A ATHEIA perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_ SUPPORT

SR S B IR, BT X Linux pers 4MHT 2 10 3245 LASE Python 8 JT] Bk & 41
DWARF {5 EORAG I .

WRBH o, WEEA] Linux pert PERE/MHTE SCHF .
RS -x perf_jit iy ATIHEIIA perf_profiling.
Added in version 3.13.
PYTHON_CPU_COUNT
RIS B IE B EH, B E 5 os.cpu_count () fll os.process_cpu_count () HJIR[E{H.
FESH % cpu_count AT,
Added in version 3.13.
PYTHON_FROZEN_MODULES
BERIAZ BN on B of £, BRI E U AR G5 RHUR 5 B AN B 200 . (624 on R EA]
P AN of £ FRENRFHZRS . XTI ER (IEFTEOL) BRI on TR 0 72 AR

ﬁ{] off, 1%{_{%’3 importlib_bootstrap ﬂ] importlib_bootstrap_external {Eéﬁﬂ‘}ii‘j&,ﬁ'%%%ﬁ

), BN of £.
BiES I -x frozen modules AT,
Added in version 3.13.

PYTHON_COLORS

WERBEAS RN 1, R A R ISR €. R BN o KFEEMIAT N . S 4= #1 R
t

Zo
Added in version 3.13.

PYTHON_BASIC_REPL

AR IR BN 1, R A PN ETE % curses fll readline 3T Python fREPL, Tfif
P B S T AT 43 Y REPL

Added in version 3.13.
PYTHON_HISTORY

BLERSE AR B AT R R - python_history PFRIGIE (FERRIAELL T, BRI EHFTH
.python_history jCﬁ:) o

Added in version 3.13.

PYTHON_GIL

WRRF AR T 1, JUDRE SR ) T 4 R AR B (GIL). RFHRCH o Fumdfil 45 1) GIL (F5 2 fd
H--disable-gil LTS & Python).

TEZ R -x gil fp TR, RIS T A &, I35 2[4 whatsnew313-free-threaded-
cpython,

Added in version 3.13.
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1.21 FHAEXETE

PYTHONDUMPREF'S
TSR, Python K7 3¢ PHARRER 5 4 10 A 1% B A5 | T4k
LEFTAF ] ——with-trace-refs FEEEI AL E: Python,

PYTHONDUMPREFSFILE
TSR E:, Python RETE 5 P RRE & o RF AT SR AEI (R 0 G A0 5 | TR it 22 IR B 28 | 2 I AR
JIERE R SCA

LY - with-trace-refs F @I SRALE Python,
Added in version 3.11.

PYTHON_PRESITE

UNAR MR R — R, BB AR R A e A IR BT BB AL, BIE site BREHLPE
PATZHT, HAE _main_ BIBRGAIEZ AT, FIHE, X MR ARBRASYPHEN __nain_.

X3 I 2EAE Python F1 ARG R BESAA TS o

TRA—DTELR, W] package.module fFN{E, BURAE import 147 HAREE
RS -x presite AFATIRIN, P SEHm T AL .

5 ] ——wi ch-pydebug MELETOR EC E 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 comes preinstalled on most Linux distributions, and is available as a package on all others. However there
are certain features you might want to use that are not available on your distro’s package. You can compile the latest
version of Python from source.

In the event that the latest version of Python doesn’t come preinstalled and isn’t in the repositories as well, you can
make packages for your own distro. Have a look at the following links:

& B
https://www.debian.org/doc/manuals/maint-guide/first.en.html
ST Debian | 7

https://en.opensuse.org/Portal:Packaging
1T OpenSuse ] 7

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/
i Fedora f F*

https://slackbook.org/html/package-management-making-packages.html
%tF+ Slackware FH

2.1.2 7 FreeBSD $1 OpenBSD _E
» FreeBSD H| /7, i DA fir s

[pkg install python3

« OpenBSD JI /7, i ] AR eip -8 i f:

pkg_add -r python

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

17
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B4R : 1386 i ' 4kEL Python 2.5.1 f4)R] F HUAS:

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

2.2 {33 Python

A4 B 2% CPython, 1 6 SIS A U6 AL o AT DA 205k 07 2 A MY source Bl AU
BB clone. (MSERAE STREN 1, I8 4 MRERILAUE clone, )
Fae s L o ) i S 4L

./configure

make
make install

€ Unix -5 Y8 52 0 AT S 3000 7 2 FEAH L SRAE Python JEAC R BYAR H 5% R 9 README.rst
PEURLLE

A EE

make install AJPAZE 8l fh3E python3 R HI S0, R, B make altinstall A2
make install , ﬂg}ﬁ%ﬂ;’?%? exec_prefix/bin/pythonversion ,

2.3 5 Python #HXBIEEEFIIHF

B HR T ANLLRAA B A; prefix Mlexec prefix YT AL HN M PHEE X GNU
B eI RERA AR 3

BN, FERZLE Linux 24 F, WEBIAMERZ /usr .

XH/BF a5
exec_prefix/bin/python3 BB I HEAA L B

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

lib/pythonversion

prefix/include/pythonversion, @/gﬂ:ﬁ Python j’f%ﬁﬁ/\ﬁ@ﬁ%‘%%%lﬂ@ in-
exec_prefix/include/pythonversion clude AR H SEITEE AL B

2.4 ZIf

HAE Unix _EAfiff] Python JHIA, TR AT PATALBR , B0

[$ chmod +x script }

HAERIAR A THRR A B — A~ Y Shebang 2. — MREFAYZEREE 7 2

[#//usr/bin/env python3 }

REAEEEAS paTH H1 18R Python RS, (H2, LY Unix ARG W HENA env 2, WL BEF R
/usr/bin/python3 ffi g fith K fRELR AL o

TAE Python Al Ji] shell fiy%-, ALA subprocess Fik,
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2.5 HE X OpenSSL

L A AATRIHY OpenSSL ML E M ARG FALAFfE A, KRB openssl. ent UFHATSHERA H
XK, BALT Jete Wo FERBUEATR AN RAE /ete/ssl B /ete/pki/tls o HHRD
W24 5 —A~ cert . pem SUAFHI/B—A certs Hk.

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

2. T, YRiFIF4es OpenSSL., EHIRIRM I install_sw MiASE install, install_sw BYHRA

é§’ Eﬁopenssl.cnfo

curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
tar xzf openssl-VERSION

pushd openssl-VERSION

./config \

v« v W

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

make -jl1 depend

make —3j8

make install sw

popd

L J

3. f#iH H & X1 OpenSSL %1% Python (Z# ! ——with-openssl fil ——with-openssl-rpath &I )

e 3

$ pushd python-3.x.x

« v v »

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

$ make -j8

$ make altinstall

|\

O #it:

OpenSSL HAN T %A HCEAT 1] R A& ABL, /RANTEZEE Hi i Python SR BT OpenSSL. it Jl—4>
B BAS AR R L OpenSSL 2 U AT A T

2.5. HE N OpenSSL 19
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CHAPTER 3

Bt & Python

3.1 FEEXK

%1% CPython T E YRR LN S IR AN
o ClL gikgn. I CTLRRE A2 /i .
o ¥F Windows |, FE3 Microsoft Visual Studio 2017 B¢ 8 # il A
o Xf IEEE 754 % s 77 51 Not-a-Number (NaN) #J37Ff.
o WA SCHE
o X} ss1 Ml hashlib §"fEHIEE OpenSSL 1.1.1 AR AT OpenSSL 3.0.9 S i i A .
o SQLite 3.15.2 I sqlite3 ¥ AL,
o Tcl/Tk 8.5.12 [T tkinter fEik,
o Autoconf 2.71 and aclocal 1.16.5 are required to regenerate the configure script.
T 3.0 AR B A AR i IR TR 3 Tel/Tk 8.3.1 A,

T 3.5 A & AEASEE: AF Windows |, FIAEEESL Visual Studio 2015 B FHHI A . PIAESESE Tcl/Tk 8.4 Jit
NN

TE 3.6 WA KRS B AR BOR T E Y C99 Fitk, A <stdint.h> Hll static inline BR%L.
TE 3.7 WA K AR BT IRAESER A S50 OpenSSL 1.0.2.,
TE 3.10 JA % A2 AR T FAEE S OpenSSL 1.1.1, 535 SQLite 3.7.15.

TE 311 fA B AEASTE: C11 4ii%ss, PIAESE%E IEEE 754 1 NaN 7. £ Windows |, 5% Visual Studio
2017 S H AR AS . IUAE ST Tel/Tk version 8.5.12 i tkinter bk,

TE 3.13 AR K A=A5H: Autoconf 2.71, aclocal 1.16.5 and SQLite 3.15.2 are now required.
51257 PEP 7 "Style Guide for C Code” fil PEP 11 "CPython platform support”.

3.2 EARBIXHF
oy T WKL, Python AR 2 BN SCIE. FOHAE MPFA B NCPE i - T
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make regen-all

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

make regen-configure

Makefile.pre.in ISR T EAEMMSCHE. ENHEAAS TEHALENN TR, #EK regen—+

make target.

3.2.1 EEMF

make regen-configure A2 ¥ {#i il Tools/build/regen—configure.sh shell A4 ] aclocal .m4

SR contigure JIAS, BB A Ubuntu 25 g R PR A AR T H AR A HA AT LR i i
AR, DA A Al AFEA L AT

[autoreconf —-ivf -Werror

éEﬁiE@jCFFﬁTﬂ§ﬁ§§E&fE@ autoconf—archive,aclocalIﬁ]pkg—configHﬁZFﬂfffﬂigﬁo

3.3 ECE XN
MPATF RSN I configure JHIAHEI:

[./configure ——help

215 Python JEACHE H ¥ Misc/SpecialBuilds.txt

3.3.1 @Rk
—-—enable-loadable-sglite—extensions
TE sqlite3 BRI _sqlite ¥ RAIH AP RA HFF A MEY e (BOAKHTE).
%I, sqlite3.Connection.enable_load_extension () FY¥EM sqlite3 Fidk,
Added in version 3.6.
——-disable-ipvé
S50 IPVO SCRF (A SRR MERINE ), W socket R,
——enable-big-digits=[15]30]
7E X Python int FUFM AR/ 15 5% 30 Legs
TERRNTE LT, Bz R/hh 30,
E X PYLONG_BITS_IN_DIGIT 3 15 B{ 30,
%l sys.int_info.bits_per_digit .
——with-suffix=SUFFIX
R Python [ ] PhAT SIS 2RI BN SUFFIX

7£ Windows Al macOS BRI G2 H . exe (A #UFT 30144 python.exe), FE Emscripten 5 5 _F 4
.js, 1F Emscripten {5 #$ 18 .htm1, fF WASI F2h .wasm, M{EHEAES VNS FR/E (7]
PAT SN python).

T 311 AR KA E: E WASM P& FERAJGE A - 9s, -html 3 .wasm Z—,

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

Select the default time zone search path for 35 zoneinfo.TzPATH HEIIAWN KB RIER. &0
zoneinfo 1‘%@%5’\] éﬁi%ﬂj‘ﬁaﬁo

%ﬁ Lki /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo
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Z:[{] os.pathsep FEIE5FRLT -
Added in version 3.9.

——without—-decimal-contextvar

SR _decimal 3BT ARAH 1R, AR LT (BIA), 200 decinal
Bibk.

2 I, decimal . HAVE_CONTEXTVAR Hl contextvars fHk,
Added in version 3.9.

——with—-dbmliborder=<list of backend names>

B dbm BRI db J5 A .
BEERIEY (1) RWFERSR, B8EmAK.
e ndbm ;
o gdbm ;
e bdb
—-without-c-locale-coercion
S CiEE X UTE-8 (s 2k (BRIAHEH) .
A€ X PY_COERCE_C_LOCALE %%,
Z:|f] PYTHONCOERCECLOCALE #ll PEP 538,
—-with-platlibdir=DIRNAME
Python JFE H3% 45 (BRIAH 1ib).
Fedora f1 SuSE ¥ 64 /4 Jf 1ib64 .
Z:i] sys.platlibdir .
Added in version 3.9.
—-with-wheel-pkg-dir=PATH
ensurepip B H 1) wheel tH % (BRI KHTG) .

FLBE Linux &ZATAR 3T B MG U ZEHN 45K Hfi 9¢ & » Ul Fedora ¥E /usr/share/python-wheels/
H % F 4% wheel 11, AL ensurepip._bundled fi,

Added in version 3.10.
——with-pkg-config=[check|yes|no]
P E 1 LY 24 {4 1] pkg-cong£ig A AL A .
+ check (FRIAfH): pkg-config Jyn[HEI
o yes: pkg-config WML,
o no: FLE AN pkg-config R HAFAE
Added in version 3.11.

——enable-pystats
JE S Python PEREGETHEEICSE -

TEBRANE T, XS EdR K. ] python3 -x pystats Ay4 B E PYTHONSTATS=1 ¥f
54 54 Python 3l ST HERIEE -

1€ Python iR, WIERGEHHEARIEE T o ARV BRI 3 e v 45l
BORANE :
o WUINT -x pystats AFAfTIEI.

=

o HOHNT PYTHONSTATS FRIEAS &,
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o X Py_STATS %
o N sys BRI IR L
- sys._stats_on (): EHZE T EIRIEE .
- sys._stats_off (): RMHAGITEIRIEE.
- sys._stats_clear (): JEBSITEEE.
- sys._stats_dump () : RFGEVHEHRFE MR S, FHHRGEHTEEE.

ST EE % 2 /tnp/py_stats/ (Unix) B{ C:\temp\py_stats\ (Windows) FH{E & (A fE
ME—) Ui QR HSEAETE, S5A5 9T EIH] stderr.

i Tools/scripts/summarize_stats.py JEIEHGE R,
it s
o PRAFER:
— L 71251: success, failure, hit, deferred, miss, deopt, failures;
- BT
A
o PH:
— Bk Python ¥ ;
- PyEval [ ;
- HEARIM;
- QAR ;

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

. X%
— incref f] decref’;
— fiEREZy incref Al decref;
- 43fi: all, 512 bytes, 4 kiB, big;
G E
- KR EERSE;
- SEAALARSL AR AL Y
- RBGHTE
- st
- BRI/ E AT AR B
- BFTHY vop.

o B3R i

- BRI
- EUTHAIXIR;
- EMUERXR

Added in version 3.11.
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—--disable—-gil

JE Xt AN global interpreter lock (GIL) iz 4T Python ) SBGYECH5: H R .

E X Py_GIL_DISABLED 72¥f[0] sys.abiflags ¥nfill "t".

12 5] whatsnew313-free-threaded-cpython T f#1% .

Added in version 3.13.

——enable—-experimental-jit=[no|yes|yes-off|interpreter]

Indicate how to integrate the JIT compiler.
e no - build the interpreter without the JIT.

e yes - build the interpreter with the JIT.

e yes-off - build the interpreter with the JIT but disable it by default.

e interpreter - build the interpreter without the JIT, but with the tier 2 enabled interpreter.

By convention, -—enable-experimental-jit is a shorthand for ~—enable-experimental-jit=yes.

Added in version 3.13.
PKG_CONFIG

619 pkg-config THHHEE.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config if_'ﬁIJﬁ °

3.3.2 C 4RiFEkIm
cc

C GiiFdE 2
CFLAGS

C Gidibnat -
cep

C BB gR a2
CPPFLAGS

C ﬂjﬂ‘ﬁﬂ%&ﬁ:ﬁjﬁﬂ WH;U] —Iinclude_dir,

3.3.3 fEEIREmR
LDFLAGS

FEREASIENR , BIUl -L1ibrary directory,
LIBS

LR, BN -11ibrary.
MACHDEP

R FARAILER ) PR S8 PR
3.3.4 AT HB=T51RkFADEIR

Added in version 3.11.

BZIP2_CFLAGS

3.3. EEEREI
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BZIP2_LIBS
FF Python £%4% %] 1ibbz2 ) C 4iikas MIEEIEARIEAR , H bz2 B, & pkg-config.

CURSES_CFLAGS

CURSES_LIBS

%fXﬁ libncurses Eﬁ libncursesw E@ C ﬁﬁﬁ%%§$ﬂ%§%§ggﬁﬁ$ﬁ, EE curses Eﬁt&ﬁﬁfﬁ, %5%5

pkg-config,

GDBM_CFLAGS

GDBM_LIBS
1% gabm B C dRikgs SR A IR .

LIBB2_CFLAGS

LIBB2_LIBS
£ X} 1ibb2 (BLAKE2) [ C rigs FIEEE AR, 1 hashlib B, ## pkg-config,

LIBEDIT_CFLAGS

LIBEDIT_LIBS
X} 1ibedit I C Smifds MEEREAR PR, B readline BRI, 36 pkg-config.

LIBFFI_CFLAGS

LIBFFI_LIBS
B Libeei {9 C S MBERAR IR, i ctypes BURME , 5% pkg-config.

LIBMPDEC_CFLAGS

LIBMPDEC_LIBS

£1%F Libmpdec [ C #iikas AIEHZ A PR, B decimal B, %3 pkg-config,

O #ik

BrAE¥EE T ——with-system—1ibmpdec 75 WX LE BRI A BRF BEA R

LIBLZMA_CFLAGS

LIBLZMA_LIBS

% 1iblzma f C iiFas MEERESR AR, M Lzma BIRE ], 75 pkg-config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

£ libreadline By C 4uias FIEEREARIENR, H readline I, H 35 pkg-config,
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

BN} 1ibsalite3 B C Jiifes FIEEEAR AR, B sqlite3 BT A, 35 pkg-config,
LIBUUID_CFLAGS
LIBUUID_LIBS

EFXF 1ibuuid ) C gRiRae MIFERESRIERR , M uwuid BEHH A, 73 pkg-config,

PANEL_CFLAGS
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PANEL_LIBS
£FXF PANEL ) C 4iian fIEE A8 AR, B3 pkg-config.
£} X} libpanel B{ libpanelw ] C #ii¥s MEEH AR HEAR, HH curses.panel B, %

pkg-config,
TCLTK_CFLAGS

TCLTK_LIBS
B TCLTK 1) C gifai MR IEAR, i pkg-config.

ZLIB_CFLAGS

ZLIB_LIBS

%) 1ibz1ib ) C ks MISEHEAN AR, B gzip BB, % pkg-config.

3.3.5 WebAssembly &I .
—-with-emscripten-target=[browser |node]
>} wasm32-emscripten BB A BRI .
e browser (BRIAAE): WMz &L/ stdlib, 2RiA MEMFS,
« node: NODERAWFS #/ pthread 3 .
Added in version 3.11.
—-enable-wasm—-dynamic-linking
i WASM J& I Bh &S8R ST HF
EHASHERE M dlopene MIPATSCIFRI R/ INE o T BR A SE A 355 BHURI R P i S
Added in version 3.11.

——enable-wasm—-pthreads

> WASM & ] pthreads 7% .
Added in version 3.11.

3.3.6 ZIRMTHYIEIR
—-prefix=PREFIX
£ PREFIX H 235 U0 TG X 3. AE Unix |, BERIAK /usr/local.,
A ATAEIB TR A sys . prefix FRHEL,
YERRB, FP AR --prefix="$HOME/.local/" FEHFK H 4% Python,
——exec—-prefix=EPREFIX
1 EPREFIX W28 B o R SCT, BRINH ——prefix,
SE AT sys . exec_prefix FRHL.
——disable-test-modules
AYRFEHILRE test B, 1 test WH _testcapi § MR (BUASHIFI L4 ).
Added in version 3.10.
—-with-ensurepip=[upgrade |install |no]
e Python 22 INHZFTIY ensurepip fird .
e upgrade (®RiA): iBfT python -m ensurepip --altinstall --upgrade fiF%.
e install : j&47 python -m ensurepip --altinstall fjid .
e no : NIBAT ensurepip.
Added in version 3.6.
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3.3.7 MgEkIN

MG E A BEIE S ] ——enable-optimizations --with-1to (PGO + LTO) k[t & Python. iRI& 14
) ——enable-bolt JHEFRH AT HE FH R4 F-1E BE

——enable-optimizations

M pror1rE_TASK JH M PARCESCFE SR (PGO) (BRIAAEEA).

C Jii54% Clang ﬁ‘ﬁg}zﬁ F| 11vm-profdata FEfF T PGO, £ macOS I, GCC HFEEMFNE: &
macOS |+ GCC H & Clang [ BI4TE .

TRAF ] ——enable-shared fll GCC , W] PAZEH] libpython HiiE SIE{E : FESmiIFas MEERE S 1Y

T/ﬁﬁ'f\ ‘:F‘jjl]/\ *fl’lO*Semal’ltiC*il’lterpOSlthl’l o
O &k
TEMGEITIIE], R T BE 2 18 3 G 156 2 4 4 s 2 S Y5 SO T BB AN Tl :%

1, PRAE AR OE B A i A — BB AR S i . %27 Clang 4% X S04
CFLAGS ':F'{%'ijj[] -Wno-profile-instr-unprofiled %%Zﬁ]?ﬂ]ﬂi‘] bﬂ]

Added in version 3.6.
¥E 3.10 fRAS R AEASTE: #F GCC [ f#i ] —~fno-semantic-interposition ,

PROFILE_TASK

Makefile J| 3| 33545 5 PGO 3| Python iy 11544
BRILA T -m test --pgo --timeout=$ (TESTTIMEOUT) ,

Added in version 3.8.
T 3.13 WUA KA AR T AT 55 R WOREAS 2 TRl B ER b 2 W5

——with-1lto=[full|thin|no|yes]

PR PR BB (LTO) (BRUAIARH).

LTO i C ¥4y Clang FFZH F 11vm-ar S50 (#£ macOS W4 ar) , PAKSZHE LTO M HEE:
(1d.gold B{ 114d).

Added in version 3.6.
Added in version 3.11: ZEffi [} ThinLTO 45, 57 Clang F{# ] —~—with-1lto=thin.
TE 312 fiUAS K AR AR TR : QAR i SRR A ThinLTO JEAFRAE A Clang _E R ERIA DAL S0 o

——enable-bolt

SRR BOLT % 5 — dEHl b BRI HEED.
BOLT /& LLVM i H i —3# - HIF A B2 367 H b R b . i EFRECK 11vm-bolt F

merge—fdata Efﬂ% °

BOLT /5 #8224 i 5 H Pt H HlJW)i’“*TV%%&%)mefEL PR BRI TR 2AE Tl
it T DAJEC IS AR T A R + HAR AL B 240 + CPU UM AL, IF HIFARIT A 4L & 4832
5355, CI LLVM 16 2 B BOLT NiA e SE5E 5 5t F £ (7% BOLT % A: it 5 2040 gl
LLVM 16 83 il 47547 BOLT {4k .

BOLT_INSTRUMENT_FLAGS A/l BOLT_APPLY_FLAGS configure ZF 5 W[ g iF Y N7 3% 1lvm-bolt [
ERINSBUEE G K 2 58 /= Fs BOLT £l b AT — skl A v
Added in version 3.12.

BOLT_APPLY_FLAGS

24 BOLT fAkir) gkl SCfF iM% 45 11vm-bolt BISEL.
Added in version 3.12.
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BOLT_INSTRUMENT FLAGS
24 7 R SO 4 11vm-bolt SEK
Added in version 3.12.

—-with-computed-gotos
TESRAEFAAT ) goto T (FESCRe g idas ERRVAE ) -
—-without-mimalloc
S5 mimalloc 43 Bcds (BRIAKE) -
Z WA B PYTHONMALLOC
——without-pymalloc
S5 1RSE R Python 773 Fitds pymalloc  (ERIAME ) -
Z: WIS AS B PYTHONMALLOC
—-without—-doc-strings
SRS SR AR DA A T (GBRIAJS ) - Python Hhg SCRY SCRY“FAF ER R 2 520«
5E X PY_COERCE_C_LOCALE %%,
Z: |7 %% PyDoc_STRVAR() .
——enable-profiling
M gprof A CIEFHMRIETER (BN ).
—-with-strict-overflow

Ff —fstrict-overflow INMNE] C Fiidniftn EBRATE 0L F FATRFIS M —fno-strict-overflow
R ).

3.3.8 Python i R 4%miFE
P iRA Python J& 517 H ——with-pydebug S HiF.
PR AR PR -
o BUARRITA %L {8 warnings B, BRNE SRS R 2251 .
o 7E sys.abiflags A d #Ric.
e A sys.gettotalrefcount () HEL,
o MIATESEUNA-X showrefcount .
o NI -d Ay AT Py THONDEBUG FABEAR B TR MRITAS .
o WX __1ltrace  AFEPYSCHE: QRE X TR EWSTEFATRSRIEIE A b B IRZS0R B
L AR B -, DASEAG I G2 DX ot A HA Y A7 2
o € X% Py_DEBUG fll Py_REF_DEBUG ,

o WMZATI KA EFXF #ifdef Py _DEBUG I #endif AT LML, JFH assert(...) M
_PyObject_ASSERT(...) Wi : ANi&E NDEBUG 7% (HIHEH -——with-assertions BUEEIN). I
BB TR A

- T AR A

~ QI Unicode Fll int X}, WAFHAABIEAT TIHTE, TIN5 MM 7 Ryan st
£

- WRERA BE T BRSO 24 W S 1) R TR TR T IR 25 1 R s

- KA AR AR B AR 5 AN UL M W 5

- BIRIEERS (gc.collect () BREL) XIXFRM—EIEIEFT— LU ELAKG AT

- MW TERBUEAR P B K AU, Py _SAFE_DOWNCAST () oA Ar B A N i Al B 1% Ot o
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é%]j!l‘ Python ﬁﬁ*ﬁiﬁﬂ]@aﬁ%ﬁfwu th-trace-refs .
TE 3.8 MUAS B AEAS T R AT AN ORIV R B HR A A2 ABL 36519 : € T Py_DEBUG AN P REWRE [A] i

E XY Py_TRACE_REFS % (Z W, ——with-trace-refs %),

3.3.9 AR kIn
—--with-pydebug
TR X T 4iF Python: 5€ L% Py_DEBUG (BRIANEEH).
—-with-trace-refs
S T S DR R EE (BRI AR .
WORANT -
o "X Py TRACE_REFS %%,
e Add sys.getobjects () function.
o PREEAS BN A PYTHONDUMPREFS
PYTHONDUMPREEFS PRI 5 W] B K% i AE Python 1B H IRHTSSRTFE B GRS | T4
B ICR R A SR .
Added in version 3.8.
TE 3.13 RRUA S A AR T AR R IRAE 15 A AT AL RN 18X 4 22 a2 ABI R
—-—-with-assertions
PN C W& assert (...); Fl _PyObject_ASSERT(...); (BRIAAEH).
WRKE IS, WTE opT Hiifds i 7 A E X NDEBUG .
S -—with-pydebug I (X iFHX), BEWATUS KIS
Added in version 3.6.
—-with-valgrind
JEJH Valgrind  (BRIAZER).
—-with-dtrace
JE T DTrace (BRIASEH).
Z: %] i} DTrace i1 SystemTap I3 CPython,
Added in version 3.6.
——-with-address-sanitizer
JEiFH AddressSanitizer PNFZ4E 1RGN asan, (BHAHZEH).
Added in version 3.6.
—-with-memory-sanitizer
J& H MemorySanitizer PN 745K msan, (ERIAHZEE ).
Added in version 3.6.
—-with-undefined-behavior-sanitizer
J& ] undefinedBehaviorSanitizer & AT MM ubsan, (BHIANEEH).
Added in version 3.6.
—-with-thread-sanitizer
J&tFH ThreadSanitizer Z3E3=4 /M2, tsan (BHANE).
Added in version 3.13.
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3.3.10 FEHEBZIEIN
——enable-shared

JA H 3L =2 Python JE 1ibpython M4I% (BRINHEEH).
—-without-static-libpython

A% 1ibpythonMAJOR.MINOR.a, WAL EE python. o (BRASYIFEF4EE),

Added in version 3.10.

3.3.11 FEixIn
—--with-libs="'1ib1l ...'
FEEEIIMAE (BOAARR).
—--with-system-expat
HE %R expat EGHIF pyexpat B (BRIAHA).
——with-system-libmpdec
(I C 2 mpdecimal ERME _decimal §fEMER, S decinal Bl (BRINHIZ).
Added in version 3.3.
e 313 A R A AR B BOA M B %21 mpdecimal JiE

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal 5 ARSI Bl A< K A - fifi
Python 3.15 —if43 %

& S0

LIBM’PDEC;CFLAGS%ﬂLIBMPDEC;LIBSD

——with-readline=readline|editline
N readline BEHRE—A G .
« readline: {ii [} readline 1EK J5 i
« editline: {i f] editline YE} 55
Added in version 3.10.
—-without-readline
R readline i (BIAL).
N5E X HAVE_LIBREADLINE %%,
Added in version 3.10.
——with-1ibm=STRING
K Libm Bop PR 00 STRING GBRIATE SR SLNTE) -
——with-1ibc=STRING
Ff 1ibe C PERE N STRING (BONTE DL AL E) «
—--with-openssl=DIR
OpenSSL [ H 5%
Added in version 3.7.
—-with-openssl-rpath=[no|auto|DIR]
¥ E OpenSSL ERIZATHIPEH % (rpath).
e no (BiN): NiXE rpath,

e auto: AR -——with-openssl Ml pkg-config H KM rpath,
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e DIR : H#:%H rpath,
Added in version 3.10.

3.3.12 &M%
——with-hash-algorithm=[fnv|siphashl3|siphash24]
1#4% Python/pyhash.c RIS AEE.
+ siphash13 (BRIA{H);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: 341 T siphash13 3 H 25 EAME,
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
B A
e md5,
e shal,
e sha256,
e shab12,
e sha3 (i shake),
e blake2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BRARY B IS ENFF47H
o python (BRAMH): KA Python HEFEERE .
e openssl: {#% OpenSSL BHAEAZN.
o STRING : R’ A E LT
S0 ss1 Bk,
Added in version 3.7.
1 3.10 A & A AR 5 python il STRING 12348 TLS 1.2 S A ARMUA A HL -

——disable-safety

Disable compiler options that are recommended by OpenSSF for security reasons with no performance over-
head. If this option is not enabled, CPython will be built based on safety compiler options with no slow down.
When this option is enabled, CPython will not be built with the compiler options listed below.

The following compiler options are disabled with --disable-safety:
« -fstack-protector-strong: Enable run-time checks for stack-based buffer overflows.
« -Wtrampolines: Enable warnings about trampolines that require executable stacks.
Added in version 3.14.

——enable-slower-safety

Enable compiler options that are recommended by OpenSSF for security reasons which require overhead. If
this option is not enabled, CPython will not be built based on safety compiler options which performance
impact. When this option is enabled, CPython will be built with the compiler options listed below.

The following compiler options are enabled with ——enable-slower-safety:
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e -D_FORTIFY_SOURCE=3: Fortify sources with compile- and run-time checks for unsafe libc usage
and buffer overflows.

Added in version 3.14.

3.3.13 macOS kIR
% I, Mac/README st

——enable-universalsdk

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

——enable-framework

——enable-framework=INSTALLDIR

£ Python.framework , TASZfES) Unix %235, WS40 INSTALLDIR 155 T %3848 (2R
IWHA)
—-with-universal-archs-ARCH
5 W B AT e ] e SO o RIS B T - —enable-universalsdk RNAH AL
iRk
« universal2.,
. 32-bit,
. 64-bit.,
. 3-way,
. intel,
. intel-32,
. intel-64.,
e all,

——with-framework—name=FRAMEWORK
>4 macOS H1f¥) python fEZRFSE LR, MK E T —enable-framework AR (BRiN: Python).

——with-app-store—-compliance

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

Python A7 R0 & EL A 2432 52 45 macOS 1 i0S |7 J B G #EAT 4 7 i £ i % 19 36 A T LAY
TR QNSRS ARRE TR R AT 2 IR RS SRR b T 82 tnl AR H E RN T
S AEBRINITOU TR 28 Bkt

Added in version 3.13.

3.3.14 iOS i%&In
% I, iOS/README.rst.,
——enable-framework=INSTALLDIR
B —> Python E4L. [T macOS, 57 LA PEARN INSTALLDIR Z402 58 HIPEN) .
——with-framework—name=FRAMEWORK

FREEZR AR CBRIAZFR: Python),
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3.3.15 T RNBIBEI
SELAE, RS, T TR CPU RIS £ ol Python, 30U PR3 MR
-5 1) Python fifERs . FUZERY Python AL A2 XU i) F 4L Python RASHH PLAL .
—-build=BUILD

M THE BUILD EHATHEACE., J@% I config. guess jl i HEM 155,
——host=HOST

X G A EAE HOST (HARF-5) Bzt
—-with-build-python=path/to/python

BIR A SUiF At @ python I SO B84

Added in version 3.11.
CONFIG_SITE=file

i 1) — A A TG B E A T SO PR A

P config.site SCIH:

# config.site—aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes
ac_cv_file_ _dev_ptc=no

HOSTRUNNER
MTF A i EHLF- 5 Bz 4T CPython B .
Added in version 3.11.

X ik il

CONFIG_SITE=config.site—-aarché64 ../configure \
——build=x86_64-pc—linux—gnu \
——host=aarch64-unknown-linux—gnu \
——with-build-python=../x86_64/python

3.4 Python {32 & %:
3.4.1 MBRGMEEH

e configure.ac =>configure;

e Makefile.pre.in=>Makefile (B configure flJ7);

e pyconfig.h (H§ configure f7);

e Modules/Setup: B Makefile fifi | Module/makesetup shell fIZAS## ) C 3

342 FEMEPR
e CUF (o) RIEAMZEIM (Lo) HEM.
o —PSEE 1ibpython (.a ) J2HIXRICIFEIE.
* python.o FIEASE 1ibpython YHEHEF| A FET python Hi,
o C ¥ ER i Makefile #47H) (3 I Modules/Setup),
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3.4.3 £ZE Makefile B#x
make

T RERAG IR, Mgt B AR SO BRI BT R 25 N2 2 5 ST A T, AR R ZU 2 PR
1T make, B (41 Make (1915 L) FFH0 BN H AR, RIFE Makefile H U EE—> Hin. FEE% L (GUFETE
CPython T F ") X% N a1l HAR. configure HAVKH E— autoconf 455 @DEF_MAKE_ALL_RULE@

RAMEFHIIA make all FFAYEIENS HAR. A AF =A%
e profile-opt (ffif] ——enable-optimizations ALE)
e build_wasm ({fif] ——with—emscripten-target il ®)
o build_all (A= CHl AT A A L )

MR S B PR SO S ek, Make 5 BB BHLAT R RGBT H AR (WP SCPRAI T IAT S0 ), A dsoeah
HINPKIEAT configure. AR/ HPRHAIERR Z I L FEh4Edr g, it Make 304 B
it (1 4 S A B A IR A ARSI i A 5 2 B A ) H Ao ARJE 1 AR BT 0 H AR ARG O, ARl fE
ZIBPIVFL . WRARA TCIARE R M B A T, make clean s& make WiXAEWSMHHLAZ
KRR, AU NI G2 B 22 A IR ] AL 7

make platform

F7& python F2J7, (ERHEARUEEY A . XA 8— 44 plat form SO, H HALE—474
K-SRI E B SCA, B U macosx-14.3-arm64-3.12 B, linux-x86_64-3.13,

make profile-opt

fii Jf] profile-guided optimization (PGO) #J7 Python. {R7] Al ——enable-optimizations i B HeIH (i
HHH make Gy MBIAEFR (RIXTIY make all B make fiTd:) .

make clean

PR AR S

make distclean

1E make clean FACH) T A2 50, 385 B i OB I AR BT Q1 2010 S A BEVCH 2 2 F K45 IR 47
configure,

make install

Fi a1l HRI%%¢ Python,

make test

Build the a11 target and run the Python test suite with the ——fast-ci option without GUI tests. Variables:
o TESTOPTS: AN [ AL Ay 4T85 -
o TESTPYTHONOPTS: &4} Python iy 471630 .
o TESTTIMEOUT: BRI (ERIME: 10 53-5h).

make ci
This is similar to make test, but uses the —ugui to also run GUI tests.
Added in version 3.14.
Vgit clean —fax & “WIL” WRIQZEI NI EEHEIE T 2. B RRERR A A Git R BRI SCE. S git bisect Ak

JPESIRIN, HERFTE 2 U 2 0] AT I A R R e BRI AT . SRERUET . B BRI R IT A R A Git (30, ALE AR
BT MRS TAF.
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make buildbottest
X5 make test XY, [HEH HERAFBRBRE A 20 49401 ——slow-ci &I, MAZE ——fast-ci &I,

make regen-all

B ULF) IraEEsscrt. i (EART) Fimme, DA E s k. X
HAH) &4 i L W4y HlisfT make regen-stdlib-module-names fll autoconf.

344 CHRE

HE C Y el N BB @), el sys Ak, BAHEE X T Py_BUILD_CORE_BUILTIN Z% [ 1H L
A, NEBHA _ file J@ME:

>>> import sys
>>> sys

<module 'sys' (built-in)>

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

Hofth C 4 JRIRAE N B S ERM R, Hel _asyncio fiH, ‘Ef1{EE X T Py_BUILD_CORE_MODULE %
150 I A . 7F Linux x86-64 45l 1

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup T4 Makefile H#5, VJWQ@ CYRE. 1ESCIFEL, CoitE N ERB. fEfmid
*shared* Z J5 & LY R MBS

%% PyAPI_FUNC (), PyAPI_DATA () Al PyMODINIT_FUNC f£ Include/exports.h HIHJE UK H &G & X
T Py_BUILD_CORE_MODULE 1M ANA]:

o UM Py_BUILD_CORE_MODULE fE X T, f#i}f] Py_EXPORTED_SYMBOL .

o II{# ] Py_IMPORTED_SYMBOL ,

QIR % Py_BUILD_CORE_BUILTIN Y45 IRHIAZEVE ML ZEM @R C P R L, B pyInit_xxx() R
WAL SH, SESAN B InportError

3.5 GmiFSRFBESRNERE

JHAS . /configure FIFREEAS BB HIZET, F4Y Makefile .

3.5.1 F4bIEEZRYFRE

CONFIGURE_CPPFLAGS
At CPPFLAGS MHAE LY, . /configure A,
Added in version 3.6.

CPPFLAGS

(Objective) C/C++ FALBRGR AR, BN, AL SCPFAE T ARARMERY H 5% include_dir W, 3§ 1 1]

—Iinclude_dir .

CPPFLAGS Fll LDFLAGS HRs B4y shell F{E AE RENS (i I EREE AR 5 P 35 2 1Y H A Y Al

36 Chapter 3. figE& Python



Python Setup and Usage, & {Thi# 3.14.0a1

BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
AR AR S A G ST N T A MY AL PR AR AR

LN N °F: $(BASECPPFLAGS) -I. -IS(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) o

Added in version 3.2.

3.5.2 HIFH/IME
cc

C HiFada <o

Bl4N: gcc -pthread .
CXX

Co+ FiFAHES -

BlhN: g++ -pthread .
CFLAGS

C Hiifatras.

CFLAGS_NODIST

CFLAGS_NODIST FFHy B fRREAS N stdlib C ¥ J@. — H A4y Python W24 FEANRIFZR AR 5 BN
CFLAGS W—F R HPREA] {1 & (gh-65320),

TR, crracs AN Y445

o GRIEARIRS -1 T 0 A 3E SO BEE R R B AD) . -1 BUARRHE B A B W7 AL BE, 5 H
crrAGs HIRATAIEARERF L /e T user- M1 package- SRR LAY -1 AR

o INETEFR N ~werror FR 43 A ARITHEA i il ] P22 1 A2 A G X AR A T
Added in version 3.5.
COMPILEALL_OPTS
MTFE make install PFRJE PYC SUBHE4S compileall Ay T . BRAE: 50,
Added in version 3.12.
EXTRA_CFLAGS
M4 C i 2.
CONFIGURE_CFLAGS
AN B crracs WEEHYS . /configure AR,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AR crLAGS_NoDIST WEAZI$ZG . /configure I,
Added in version 3.5.
BASECFLAGS
Fhligm ARG o
OPT

fLtedri.
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CFLAGS_ALIASING
JUREECA AR 4R, H T4 Python/dtoa.c |
Added in version 3.7.
CCSHARED
AT L R e
fB4n, -£pIc ¥E Linux 1 BSD F{#iff,
CFLAGSFORSHARED
A EEARREAR X GOSN T AN C ARAk
, BRIAH: $(CCSHARED) , Y{--enable-shared fffi IS, M as 745

PY_CFLAGS
BRIAA T $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) ,

PY CFLAGS_NODIST
BRiAN: $ (CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -IS$(srcdir)/Include/internal

o

Added in version 3.5.
PY_ STDMODULE_CFLAGS
T AR X G SCA Y C i
BRAN: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED),
Added in version 3.7.

PY_CORE_CFLAGS
BRiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE .

Added in version 3.2.

PY_BUILTIN_MODULE_CFLAGS
GRS , FFARIE PR A N B AL, I posix BiER
BRiAN: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify 4. Purify & NIFJHERF .
BINH: SFRFE ORI ).

3.5.3 FEIEBEIRENL

LINKCC
T M7 python Fl _testembed HIFETF ISR G2
ERINMA: s (PURIFY) $(CC)o

CONFIGURE_LDFLAGS
A B LDFLAGS WI{EB LS, . /configure AR,

WESRAEE crLaGs , LDFLAGS A%, KRR PR DAME fir 4T B ENRIB MK LA, 1A fb il
ERUEP S EIERS

Added in version 3.2.
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LDFLAGS_NODIST

LDFLAGS_NoDIST Wl TR crracs_noprst M. — H3E4F Python N 24 FEABEIE SR ifihR R 2
BCR LDFLAGS H— o B A B (gh-65320),

FRalHh, Lorracs AN 2445

o AR L O TN R BRCE R RS . L AR MR AP AL B, Hf B zoFracs
WAL AT IEAR AR LS T user- A1 package JRITHR LAY -1 THAR .

CONFIGURE_LDFLAGS_NODIST
APt LDFLAGS_NODIST [A{HAZ IS . /configure A,

Added in version 3.8.

LDFLAGS
BEpegebras, B, A0SR RS T ARARMER H 5% b_dir b, M -L1ib_dir .
CPPFLAGS Fll LDFLAGS #Rie Bl £ shell AOE PATERENS (5 F IR A0 15 45 i 1Y H SRdl ™ ki

LIBS
RS, FEEERE Python R HAAT U R PEAL BB 45 B4R
Bilf: -1rt

LDSHARED

gL
BRiAA: @LDSHARED@ $ (PY_LDFLAGS) ,

BLDSHARED
P 1ibpython 4.
BRiAN: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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

PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) o

Added in version 3.8.

PY_CORE_LDFLAGS
T @R R G SO A AR R
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

AT RZE Unix ZGEFIIRSS, Windows RALIEAL 52 R 5L F7Y Python Fil 223l . >4 T ik Python AJ
H, ZAFEPAK CPython I BAHEEAS T A1 4t T Windows Z24EARF o JX S8 2248 e L RERIT R 22 7
% Python LM, AL it B P B A D RE AR R ZE o 22 R PP B REAS S B S WL BRI i Pt
Fr2ede, b3RAE TR AR e A Lo B ) B ZIP SO

As specified in PEP 11, a Python release only supports a Windows platform while Microsoft considers the platform
under extended support. This means that Python 3.14 supports Windows 10 and newer. If you require Windows 7
support, please install Python 3.8. If you require Windows 8.1 support, please install Python 3.12.

Windows &1t TV Z A FIZRRY , B2 — PR R BR R
YA WA, X Python PEATAEMT AL H YT L N AT, Bk,

Microsoft Store €, j&—A~1E i THafT AR, I IDLE sk HAbF A IFBin{E %) Python 2226 . B
% Windows 10 s B R GE, (HA] DAL 2% M A SR AR 7. Bl it Tﬁz@%ﬁﬁ/\ﬂﬁé)ﬂ
7l Python J¢ H: T H.,

nuget.org ¥ 6L, 3 TS E M R R IR . & n] T H 7 Python faliisfT AR, {HA AT 535 H.
g Rl ST TN =

Tk NG9 €L 2 Python ByBR/NERAL, T8 A A B RAY B FE 7 A

4.1 EBREERF

411 ZREERE

PO Python 3.14 224 T I R 4K - 32 (LRI 64 (LRUA A A A~ web installer (25 4%40) j&—
¢%@%klﬁ,?%ﬁ§%ﬁﬁ*,ﬁﬁ%?ﬁ@?ﬁ%%%ﬁ#oﬁwwmwﬁ(*%ﬁ%”)w
BN TR, FTIERET) BB EE Internet JE4E Ak, 1SR % T 2w 3 DA T RAE L R o
W B H AR -

R R, AT AERE DA P I 2 —
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&5 Python 2.8.0 (64-bit) Setup — 4

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 Cancel

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%ﬁiﬂﬂﬁf)ﬂﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python Jz 7 %5 Y5 HRIEEE — TR 6T 4258
o FRehrii e, MWErE, JH3h#A pip

o WERIEFERF 224 H ORI 3] pATH

o PEETT A2 F AT

VR < HE LT P ARVFRERRE: BRRINIIEE . RO HAE IR R R . AR B
PAAT S B SO0, SRR B e

WER T P 2se, Wik A A" TEE s oL
o TR EER AUV P st v
Python 4422 %] Program Files H 5%
o i& i) T Windows 4% Python J& %) % R%%¢ %] Windows HsgH
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, 2R H SRR INE RS paTH
o PRGETT A A AT

4.1.2 fiipx MAX_PATH BRi
[ st Windows FR AR 1 B R 260 A~ 74F . X EIME KT LA AR T o S B R
FEFOHT R Windows H, SRR AT FEFI N2 32,000 A4 o (R ZEEAE TR B3 “F T Win32 1

27 HIERG, BRAEYE R4 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
':F‘&ﬁ LongPathsEnabled j':‘] 1o
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XLV open () PR, os BIBRAIK 2 BCHAN AR DN RERE 2 HF 1R 1K B 260 P AF R4S
L W we i v [ S R 5 s L 8
T 3.6 A A A8 | Python S I T XHR B AR SEHE -

4.1.3 Ft Ul &3

ZHAEF UL e il o] A i 2474658 , RVFMAZERRP IRV F 2 s FA 2, miJess i -
ACH.o A DATEAREE ] UT B 00 R 5 EX Se e I, DA 28RN .

T GEE T /2 AT ORER ) IR R

B g

/passive SR PR TR A
/quiet BRE AN S 7R ATART UL
/simple Bi7 1E o il

/uninstall % Python (JGFEHAIN)

Nayout [directory] il | #k i A 444
/log [filename] ¥ H Hie ks CH &

P A AR TR A% 1% name=value , HAEEH 2 0 REAIAFHE, 1 KB EAFHE B4R W]
TR S BB AN B o
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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 HB/RERINEHE 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
FELZEATH .
In- 2 HE F F Windows 89 1
clude_launc Python 2 #) % .
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 S7H#f1 IDLE 1
clude_tcltk
In- LK E PR 1
clude_test
In- LA AR 7 A 1
clude_tools
LauncherOr &% )58#%. XfFEE O
ﬁ%i&ﬁﬁﬁiﬁiﬁ@ .
4st1;ﬁp s = v Chapter 4. 7 Windows _t{§F Python
Simpleln-  ffi f faijfb %% UL if @ n - (%)
stallDe- HHEEXEE.
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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>

414 T ERE

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

4.1.5 g =K

%% 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
“EIER” FFoE 4Bk Python, {Hi& ) T Windows &9 Python ja 7 25 BAh, BFE “REFRIPIRE” A HCH

#H.

4.1.6 LR BH%EZH#HTIH

Added in version 3.13: (iR ThfE)

O #ik:
AT AR T WA R, BTSRRI KA P R AL

BN T B AR g IR 2E R SR (S0 PEP 703), ) 24345 Customize installation”. 75
TR T AL $E 7" Download free-threaded binaries” & 1EAE .
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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
(JJ Add Python to environment variables

() Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

C:\UsersWlll AppData\Local\Programs\Python\Python: Browse

pgth()ﬂ You will require write permissions for the selected location.
for

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 AR B 3. 13¢ FRZERYHE L Python il (FF A Y. R GEF- & W BB FRFHY -32 B
—arm64 ) . XA TRHABBIREIE, HEME R T Windows o Python 3 #) % g% X HF py . exe
-3.13t, T launcher 2% py.exe -3 (8 python3 shebang 1) fREEH “HEefiiy 3.x LR, X
15 H BRI I SO S TR, 1 py.exe —3.13 WIS 3. A0SR BL (P fa7 %0 KU 11
PRI, B2 H HIARNAZEEA 2% B SRR ki S

EE@%X?**E%%%@Iﬁv Tjﬁaﬁﬂa Include_freethreaded=1, I%%%lﬁj %’_A‘F Z‘*?k%?i{'i Z’Ttﬁlﬁaéﬁ‘if'ﬂ‘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

4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fil &5 T %4 1) Python ffRegy , FEEINIAEAZ HRN A, Bl 15,

B AEMRAE L, TR I OB Windows 10 BE7, H7E Microsoft Store [ 27 118 2 "Python
3.147 . A Y B A2 ¢ H Python Software Foundation % 77 74225 .

A L
Python §# & f& Microsoft Store [ 83t fit. UIRZORAATER, WIFREBA R R .

A S, AT DATETF UG SE b 48 3 B 3k S5 3l Python., B34 7] DATE Gy 23 /R 788, PowerShell £33 Hréi A
python KJH3l. HANAT AR A pip B idle Kf#JH] pip Ml IDLE. IDLE WAETTUA3E
Efﬁjzz/l\fﬁé\@ﬂ[)j\ﬁ}ﬂﬂﬁzli%}ﬁg}, Wﬂﬁl], python3.exe ﬂ[ python3.x.exe I)j\& python.exe (ﬁ\:
Ho3x BRIEBERSIER A, P304 ), fERE-—> EH-—> NAMGEIEER, Sk EETH
e, SN2 KRB python A, EWHLR pip Al idle HBEFRN python MUA—EL,
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LA python —m venv G B MIFMEIFHEE I IEHH .

WRARC S8 T 5 — A HUA Y Python FHREE IR pate A2 &, IBAERHER python.exe T
A H Microsoft Store AR . B 4%, i python3.exe B python3.x.exe .
py . exe JEB AR L Python 2T, (HLR e ok B 50 23 83 -

ZMER Python, WEFTIT “WE” FEM W HRRFAIZHEE”, SEELE “IFIR” H4k 3] Python, JRJ5AHER
wr AR “HIBT . RN ERIZE %% Python R ) IR A I, (HAS SR AT AT R $ULER S

4.2.1 ExnaYin)ER

AR, AHRRTEAIGE BRI EER

1T Microsoft Store [ FIF£FF AR, Python BT B TLIEXT LA BN TEMP MM R 758 25 ATT
. AHE, EREGAR—NRARIA . WRAREADAE S ZA ], TR e B 2R -
TE 15 47 iF, Python f§ fdf Jij 4144 Windows SC {1 & 1 v 3R Wi — A FA A @A Bl fn, 40 2R 3R B
A% E $APPDATAS A c:\Users\<user>\AppData\, M4 5 A C:\Users\<user>\AppData\Local Hf

¥ 2= 5 A B c:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.3.
8_gbz5n2kfra8p0\LocalCache\Local\,

PRSI, Windows 1R [H] 5 H LA SO I SO, B AR SCAA AR, IR [E1R B 144 Windows
H %E’Jj{ﬁ% T%Jilmiﬁ;( C:\Windows\System32 ﬁﬁlﬁ] C:\Windows\System32 ¥ W@j}ﬂj C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 [ HZ .

PRATPAE I os . path. realpath () FREMEATIA SO E LB 12

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—qgbz5n2kfra8p0\\LocalCache\\Local\\test.txt"'

245 A\ %] Windows YEMFHRI, SAFELA N TA:
o M HKLM\\Software FEHUEW AT HHLE R 50T registry . dat XHHIE.
o N A MEAEAERT A HKIM\\Software B A, RMEHCIA Br R AR RN .
o g o Y S ER AEAE T BUR P A TERR U7 IR R 1) BKLM\ \ Software B AZRHE FRiF 1«

For more detail on the technical basis for these limitations, please consult Microsoft’s documentation on packaged
full-trust apps, currently available at docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-
scenes

4.3 nuget.org £ 8

Added in version 3.5.2.

nuget.org ;& K5I Python 3885%, Fl THERA £ 54 %% Python 1Y RGN FF 4L AR 78 . B AR nuget
= “NET Wt/ Hg, HEMN AN T RN, ©Wnl ARG T,

V7 nuget.org ZRIUA KA nuget IR L. FIHAYHEZE Python JF & N SURULE LW T -

nuget .exe M F7 LEA PAE M https://aka.ms/nugetclidl F#k, BTN, {#/ curl 58§ PowerShell,
% T H ¢ 64 (sl 32 (LA Python:

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

PEFRFFEMRAS, WA -version 3.x.y o FIHHRATAM  HEL, QR 2251 H . BOAN L
T, THRMARS U AR, GREA -Excludeversion PEIN, LA FRRF L5 £ 220 M7 E IR
Ao 1 Her R 2 — M F Python 23 tools Hox:
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# 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

J

W, nuget WAFTIG, WARVATLRBOFIRAI MU e kA5 0. 83, PR H I
WA MARAEMHZ BRI SCHE, V92 CLARGER A shihdT I

T tools H3gAh, 1F—4 build\native H3., BEHF— MSBuild J&MH {4 python.props, AJ
PATE C++ T H il 9% SRR 5 T Python 2224% . 403 i 638 B H e 28 B il AR S AN A

IE nugetorg b B B B {§ H T www.nuget.org/packages/python Xt [ 64 v R A%,
www.nuget.org/packages/pythonx86 X} i 32 i it 4%, www.nuget.org/packages/pythonarm64 X 7 ARM64
JiA

4.3.1 HHZERRHE

Added in version 3.13:  (iXL&PEThfE)

O #it
AAT AR T WA, BTSRRI KA b K AL

4 B AR 3R] S04 844 B python-freethreaded X[, 64 (i JiuA4s, pythonx86-freethreaded X[ 32
A, pythonarm64-freethreaded X[, ARM64 R4S, X 2o (A L& python3. 13t .exe fil python.exe

AFE, PRI B i EREa M stT.

4.4 TBAHE

Added in version 3.5.

A RTG530/ Python 38351 ZIP U1 B BAEME RN — N AR —ER5, MiAZh
A P EEI .

HERES G, AN K LTF) SHPMRSEERE, BEELE. RETHERERNTD 2%
FIAREL . ARiE FEVE A TSE R iR AL Y . pyc ST EAETE—A ZIP S0, IFEfE T python3.dil,

python37.d1l, python.exe fl pythonw.exe, FHHUAMFE Tcl/tk (HFEFAKRBIERE, 1 ldle ).
pip F/1 Python 3(#%.

O #ik:

The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the appli-
cation installer to provide this. The runtime may have already been installed on a user’s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.

=R R SRR AT — B2k . XA AT SRR AL Python 23 R RE {1
pip AR R, A1 AT A/ OHRE pip S5 IERI MU AT A3 . W, 5 =5 Wiz
P REFP A — R  “ITE” ) AbBE, DASETF BN SUFE ) P SR LS 2 BT REAS B DR S5 BT A AR 2 -

R TS AT R A ERE B
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https://www.nuget.org/packages/pythonx86
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4.4.1 Python IR F

JH Python 4 5 ) I AR P H A — B ORI AR — 058 FERAMEOLT , TR AR A R AT A E 2
B Python MFLAIRAS . MRIBENIXA ZEN] (REMR, ENREERGZ L), APk
i ,

T % I AT AT SO R B R P o 2 — L, (O PR it e B R . 0 7 il 4 JE e
BOA W R IR R WIAR 2 AE Python FizfTiy: PAARATLAESR], 22 RIMURAE B ] DASRE , SCHFRIKAT
PAIEHIZAT. TERZEUFOLT, HE RSB 7 % A 55 6 R i Y iy A Tl REVA I py_Main,
BECfR] ALK 7 B (A A BRSO A g BREE T S, B R ) i AT S BB python.exe 5
pythonw.exe. TERXMNFILT , W AR 27578 Python MIAZHLFR 48K, H H Al GEJoik S
HAbIEAEIZA T Python HEAR Bl SCHF SIR X 73T 4 o

X JE—FIrk, WRAZS Python RIPATSCIF—EIE N H R %%, PARRGRENIERAR BT . SIS
Wz, AT AT HALGIE, e RS R Z i ML HE e R i

4.4.2 g )\ Python

A AR 4 55 1) 2 R e T 8 T AR U AN TR, iR A Python ZATROT DA T L H Y . Gl
P HRE P AR AR ALED , BRI ] python. exe BB python3.d1l o JLi 2Rl
THOL, R B BAT U R4 2 BT R R 2258 1) 1 H s ol /2 PASR S T IZK ) Python fi#RERS .

SRR 4, AR ENEATOIE, OATERI IR R 2 A LS hE R AR B0,
TR A S AT HORI B HL 2% 2 1 A ARAR X

4.5 ERESE

B T ARER) CPython KATHUZ A1, A —StL & FHMINBERIIE M AL, DU @R TiA L 3 2 sg ) 271
%=

ActivePython
AR ZPFERAEMEN LR, R, PyWin32
Anaconda

TATHIRLAAEEL (41 numpy, scipy 1 pandas) Fl conda {45 B .

Enthought Deployment Manager
“F 1R Python FREIAI B 27"

Z i Enthought $241t 7~ Canopy, {HEZ T 2016 445/ L il

WinPython
FiE T Windows RATIR, & T AR T ER AT A,

TR, XA REA B o AN Y Python BICHANZE , FF HOAN 4% .1 Python [ BAAES 81 5EH; -

4.6 fgE Python

L i S BT R SIS T Python, 5T D% HE Windows Sy — SR SRHIZS B BRSERY AL
HET AR E PATH Al PATHEXT 72 89, (HiX(GEH THRA . 2Ras. mREEEHfHZ
R ASH) Python, &2 [&{#i FiE F T Windows 44 Python ja %) %%

4.6.1 fiR: HEMETE

Windows A2 P8 BRI R SE0 A AREBESR Bt S 4B L BESFHAE t
BUGEHE S &, T SRR set s

C:\>set PATH=C:\Program Files\Python 3.9;%PATHS%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python
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BECEREA R T I TEV ) G TR IL A &, FFEL, it & R A f BT 2
AT R

TETTHr B o A s R A AR (R, SLVFETF ISR S R I . 854560 %7 python . exe 1)
F SRR MBI TF SR AT R (R ENERRIAL Python 13 I 7% .

T EBATREAS R, T T U CGEEREARY, ST RGURIEN B A ARLE,
BRI et R R, FERHTRE, BT DRSS R PR R . B SRS, R
RN TR (EVEFRE BORUR )«

O #ik
Windows 2] S B HIRAE R GUVL R 25, XA BESTEMB I pATH I EUE M,

PYTHONPATH A8t Python Y FIA LA AT, PIBLERARE S i i g2 R0 & 5 Bl B 43 /Y Python
MRAARAR RS, B INAZORARCE A & .

& B
https://learn.microsoft.com/windows/win32/procthread/environment-variables
Windows H1 BRI B b

https://learn.microsoft.com/windows-server/administration/windows-commands/set_1

AT IRRHME SRR B set i

https://learn.microsoft.com/windows-server/administration/windows-commands/setx

HTFIRAMB B R setx iy s

4.6.2 &Fix Python B[ 1T {F
1 3.5 HUA J e A8 o

I8 T8 1 B Zh B2 Python FERRES I TTIASEBATIZ A, BT REMRARAE Ay 3L R4 1 88 Python, 227
A AR DU R

TEZHRTFHIE T, ATRAEEEARICA “FF Python R INBIFMGEAS 57 (13RI, DAGHZCRAR 7R 2 ke i
EINME] PATH o AT T Scripts\ XAEAAIE . X AFAEA python Kz TiERss, I H pip H
FUZERT. Ft, @A G T TIAS, S5 47 0.

WARAE TR R BRI, WIIRA T AE sl Ty, w8 B FEAE. 8, TPl
g A E IR E 2 W ET MBI paTE . (T2 Python Z2%& H SRS % paTH AR R, 1%
WESHMAH A S0MW. ~EAARTREM IR (B &H LA -

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

4.7 UTF-8 &=

Added in version 3.7.

Windows {75981 I (& 5t 4 ith 4 XA R G804 ih A 5 (ANST AURS 5T) . Python {1 B A Ry SUAS SCEERIA Y
i #% = (B locale.getencoding()),

XA T AR A, PR A PR R RTR 22 %0 Unix R 484 4% WSL (Windows Subsystem for Linux) ™32 fifi f
UTF-8,

PR AT PAfSE A Python UTF-8 A5LxHF BRI SCA G 4% Uy UTFE-8. %25 il Python UTF-8 1 W] DA izt
-X utf8 My FTIET, B{F PYTHONUTFS8=1 1A &, 24 pyraoonuTFS | B B ] UTF-8 f=;,
HSFM T L AT TRIMIMESOMNEZ R,

24 Python UTF-8 B I, ARABIR T DA i mbes” Hrfif it g (i R Ge st (ANSI AU 57 .
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RIS pyTHONUTF8=1 | BRIAFREEAS BORF S5 AR R G W T A Python 3.7+ N o WAARA (FAn]

Python 3.7+ W ISR MO T R SE i R G i o, IR B B I N PR 2SR 1) —x ue g fp ATk
T,

O #ik
BIEAEA S UTF-8 A5y, Windows Jiit i) Python t&FE AN % 0L H BRI f# A1) UTF-8:

o 1#Hil & VO fFHtpiE VO (5 Il PEP 528).
o XA Gtk X (3 PEP 529 T,

4.8 &HF Windows By Python 5zx)2%
Added in version 3.3.

JAT Windows [ Python JE gl #itj&—ASE R, AT B sE SR A TAS ][ Python MiAS . & AAVFIIA (5
fAFT) T4 Python A TEIN , 452 M- BUTZ LA .

5 paTH ARRANF, RS IEA R i £ Y Python AR, B R 45 PSR AN R R ST
FHRE T IASHER A BT 2 A .

JBBlEs R 2AE PEP 397 IR EH] .

481 A7}
MBET
TE 3.6 A A AR .

4z Jry B2 Python 3.3 KB 3 iRASRHE S SIS CAEAR I PATH Eo JEEIFEF 5 FTA R Python RASRE
PRI ZER AR TE R B2 B A RS R A T, e S m i AT A T i

(o

J

W% 2 R BLE 2RI OB AR (1Y Python B2 - B DAIEFRI, H HRF 0 AT At i 24T 281
HHE AR Python,

WIS T % MUK Python (B4, 3.7 71 3.14 ), (& VERIE] Python 3.14 430 - {HLBEJ45) Python
37, RS

[py -3.7

)

TSR A AR il 2225 1 Python 2 fUBRHTRAS, #5221 A T s

[py -2

UREHERIDA TS, RIS 22 R shas

operable program or batch file.

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

Tix s :

[py —--list ]

SR M HT Y Python M4 .

-x.y g -v:Ccompany/Tag SRR, B ARVFERE A7 E R Python izf7hf, WIHWRER H
T python.org PAZN A BYIRAS . ATATREAE PEP 514 #4728 f 7 B RHE iT i L BT . —-1ist @4
S A -v: #ER iz
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MO -v: SR, $55%E Company RHEZESEER H2K F %5 BT RISATIE, LR E Tag KFEFER A B
ARMETTREFTI . A IR SO — 4 Tag:

# Select any '3.*' tagged runtime

py —-V:3

# Select any 'PythonCore' released runtime
py -V:PythonCore/

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

SR R 3 (-3) 5 AR B %0 Python KA AYIZATIN , MIARERHAL Y K I (Hi2, 568
A (-v: 3) MPRFERE R A AT A B8 1T -

The Company is matched on the full string, case-insensitive. The Tag is matched on either the full string, or a prefix,
provided the next character is a dot or a hyphen. This allows -v:3.1 to match 3.1-32, but not 3.10. Tags are
sorted using numerical ordering (3. 10 is newer than 3. 1), but are compared using text (-v:3.01 does not match
3.1).

MEEHITAE

Added in version 3.5.

WK 5 B AR 7 i A7 % A BB 1Y) Python JiwAS, I HLUEE BRI ({1 1 A5 ME 22 A1) B venv 53 Bk 418
virtualenv LH) ATIHEPRAS, MBNFETF 21T B ISR AN & 2R . BhafT4 Rk
%, EEAEEE, 88 UiE 2 4R Python fiUA .

M

1EFRATTEE— K Python JHIAS - Alli@—4~44 4 hello.py B3, HPEEANHE

#! python

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

M hello.py FIFAER H kA, SATPA R fir -
[py hello.py }
R T L HTY Python 2.x 2235 IR A S EL 3T EN 3k . P22 85— il g -

[#/ python3 J

BUAE T AT % KT BRI Python 3.x 5 8. W1 EHIR Ay &AT/R BI—HE, FRATDATE WA di i R
ABRERF. BBARE R T Python 3.7, i52230K 58 —178CH #! python3. 7 IBAMRI Y BEFFTEIH T
3.7 WRRAE L

WHE, S HEAMARE, # “python” FHfd I 4T 264 () Python 2.x FYRHIIRAS . XJ& N T A G2
Jesfeg Unix, Horfiip4 python % 24§ Python 2.

AT K ER

LI RO R B 5 Python SUIF (B .py, pyw, .pye SCUPF) HIRHR. XEMRE 2L EM Windows BEi
EPRESHOUGE Herr— NSy, KRB BIRE R, P EnT DA bR [] B9 T Bk B AR5 1 BV 19
JRAS o

R R A, BN EBIER Y I AT 3035 21> Python fiftAs, AR TS — 4TI 4
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4.8.2 Shebang 1T

USRI SRS —FT0 1 T3, IRy shebang” 77, Linux AL Unix S{F R4 AT 841719
AHLIH , EATANAEIE RS EIRAR B AT AT . 36/ 8088 ALVF(E Windows |-3f Python
WA RN LR, R RO T eI

T AuVF Python i< i) shebang 477 Unix Fl Windows 2 [H]#54H , ZEh#s CFFIF2 I A dok4G
LM TR . SR A &2 -

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

e python

B, AR MATT IR —1T

[# ! /usr/bin/python

FEHEN I ARG Python S0 Y HEUFRE . PAATE Unix 144 519142 Python JHIAHC 247 T X —
7, IRBEZ S K B S AR 0] DA e 5 sl (i T TEF5 I8 2. WSRARTE Windows b2 55— 4B A7 22
HAE Unix ERIHT, ARBZSEEHHEANPA /use P31 shebang 17

LA L fE Ay SR AT AR — AN BARAS SR 2 (ATDAR R AT, WAl DU A A S AR
AT ) o BEANE AT DAER IR AS S 2 JG R IN-327 SRAE5K 32 A, Bl /usz/bin/python3.7-32 FFifR
{7 32 fif) Python 3.7, HISRPEE T — A REAUPRIEE,  WLKF 200 HROASZ- - 60 s B P58

Added in version 3.7: M python JE#&h#% 3.7 FFifR, W RAE™-64" 2RI 64 NiHA . BLAMERTPATEE—1
FRAZ IMBEAG AT R A (B /usr/bin/python3-64),

TE 31 JUAR R AASH: “-647 JSZEHFTH , BAESHIN “AERIAPE H 1386/32 (RIS, 2
SR—FHERIINE, TR -v: rac SHOTHA 2 BAITREE

TE 313 A A AEASTE: 51 T python [ HEHL A & I0AE 2 U0 S0 B0 i E B BR S P A % paTH, X2
SH T Ab¥H shebang $§7E T /usr/bin/env python3 (B A python3. exe BHN .

shebang 171 /usr/bin/env JEXXLEAG—PEINIFENEME . FEE T LM Python EREZSHT, P
FHERTHATRE 7 H 5% paTH HIR R S1ERE — S 50E A A FRAHITECAY Python FIHRATRE T o X XTAY.
T Unix 1 pATH AT RT env BIFIIITH . WERITCERENS env a2 Z G5B — DS EAHITEL R AT
PATRET , (BIZSE0E A python JF3LIY, BRFHEEN R HAD B LAy 2 R R AL 3L . ] DA B ISR AR &
PYLAUNCHER_NO_SEARCH_PATH CHAEEAR) Bkt %] pAaTH W18,

FeVE VLR LU AL — AR SIS ATRAE R B 8809 IV U Y [commands] —F5 P gidh, XA
AR AR R GEAR AT TS 7 s PRS- iy A B AR A2 — A R 28 (TEFF5 0547
R AT SATREFE RN AT 254 ), TR AR (E 2% AT A TR P Y sE B A (FEINT PR E BT S 4k
PER S B —TR 5 ) -

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

AEART K H AR INT SO rp 5 i A F0 20l 24/ Windows 7] FF TR 5 4 446 5ot B3R o645 JHIAS SC A L S8
A2, XX Windows & J&8 1 BIA I EAR 5 8, B 40 b 222 2 B A e B AR, PR AT R 5 Unix KUK
shell ZAFEAN . XLEFEEFTUN LSS, IR AEE 2S5, B2 JERn A B 4% DA AT Ao
MHmE%.

4.8.3 shebang {THYS%

shebang 1738 0] A4 2 BAL 38 25 Python ffReas i HAWET . 2GR UL, AR VRA X AL shebang 47

[#/ /usr/bin/python -v }

B4 Python DA —v &30 5)
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484 BHESL
@it IN S B E

J& Bl 7 R 1 R B ASani SC MEi PN R A B SR AY py.ini (SLOCALAPPDATAS Y
$env:LocalAppData) VAR BNAS T TE H R I py. ini. [AAERInd SCHE 28R T iashdeny
&7 A (B py.exe) 1 ‘%107 HeAs (B pyw.exe).

SR IARRE H o™ AR I A E SCUE STl AT SCPRS5 L ini SCPRR E E L, IR X R B AR 7 55 14 119 ini
SCPEAEA G5 AR Pl DA 25148 R0 ini SCPEAPI v o

B X EKIAEY Python kg2

FERLERGOUR , ATRAfE A & P LS CAR IR EART,  DASE SE iy R VR4 Python AR o AR FRE AT LA TR
ARSIk, ATDAERREER ) MIUORAGIHIAF. oAk, A PAE I RIN™-32" 5 “-64” RAFE 2K 32 fif
b2 64 (7LHL .

B, —~ shebang f7HJ # ! python FF{%A AR ESRF, 1M #!python3 H—MRARER, ©HIGE—
ASTFRAR

WERAE A P A B A BR 2 7, W] DA B FRHEAS & py_pyTHON PAFS E BRIANRA R EAF. AR AR
B, OWERIAKT3” . %A R R DASE E RE X ay A TR AT AT E, e an”3”, 73.77, 73.7-327 573.7-647, (i
HERET-647 HETANAE T Python 3.7 B} B S A AL & 1 IR Bl - )

WA R BB A R E R, W] DU E A B pY_PYTHON{major} (M {major} J& FIHIHHERY
Bl EERARRREST) AT e AR . MR A R BRI, JESh#e Rt 2L %224 1) Python HRAH:
i1 A S BRSBTS, RAEANRBARIIE , (FIZ AR TT R /2 1% 2R 57 HH B 236 (R IS
{E4:%5 T M) (major.minor) Python HRASAY 32 A1 64 (i) 64 {ii Windows |, 64 {HRAKF UL B k.
TR B AR ) 32 1A 64 (LSEBLES 2 QI - X F SRR 32 (i1 64 (7R 2 IEAAR) -- W aT /32
A7 BIARR P01 1) T BRA T 48 E HRAR 1Y) 64 o Python 2235 . AR v] AT J5 sh #9478, HHIE PC 1%
BETWRECHR A, TN E eI Ry (BRI, NAE 32 {785 64 (A Python FIFH M K JE sl #% & 75
RJEEE). WA, ATPATERRAULIIAT A T kRy <327 B “-647 JEZOREMIAT N .

NGE

o QISRPBA BEEA XL, fiv2 python Fl python2 R ] Z2%% (58T Python 2.x Jit4% , 14 python3
{5 FH FoBi 426 1) Python 3.x.

o fiT% python3. 7 IRARSE FUEME, FHRAD E2IEE.
o UMM PY_PYTHON=3 , fii2 python fll python3 %Kﬁfﬁ)ﬂﬁ%%ﬁ'ﬁ‘%ﬂ@ Python 3 s

o IR PY_PYTHON=3.7-32 , x4 python XFfifH 3.7 1) 32 (528, WMiAr4 python3 Kl i B4
$:11) Python (PY_PYTHON FRAVA HARFEE T FE A )
o UNR Ppy_PYTHON=3 H PY PYTHON3=3.7 , fii2® python Hl python3 &R HIME ] 3.7

BRIMFASEE AL, 38 T LATE R SRR B ) 54 INT SO v i B ) A B o IND ST R0 R [defaults]
, BEAPRRESBCAAIT py_ AR A OFHER INL U PR B AR KNG ) o) BREEAS
NS B o INT SO e N A

fian:

o W PY_PYTHON=3.7 % [[] T-E & AN AR INI SC{:
[defaults]
python=3.7

o E PY_PYTHON=3 fll PY_PYTHON3=3.7 #I24 T &AL F NN INI 304

[defaults]
python=3
python3=3.7
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4.8.5 SHf

W FAIEAS f PYLAUNCHER_DEBUG CLIE. (CHATMME), JBalaskHE 2 Wi E B3T3 stderr (RIFEHIG ) .
A5 E SRR ME BRI LR, BN Y AR E R EWUE AR Python FURRAS , 4558 AR Jy i 9 164% A
Ko T304 7 H #r Python [ SE PRy 247, T2 H bre H TR .

4.8.6 RKiz1T
NG AR B PYLAUNCHER_DRYRUN ELIEE CHAERAE) , Bah#ii H R s ms, (HAS%ER

JE 8l Python. O AEEHE 5 S AT AR I 28 J5 P EL3% S 3 Python 1 T HSRUIRA AL . iFHEREE A
B bp e ) v SR ) UTE-8 R4, PR Hl & T RETCIA IERTE L

4.8.7 HFRE

RIS AE F PYLAUNCHER_ALLOW_INSTALL TR E (CHARAI{E), 1M FrigKi¥ Python A BAT 446 H
A PATE Microsoft Store #8175, JHEh#F k22l R e . X BERR M P T3 B SEA, AR ] BEFR Z K
BT

HAMY PYLAUNCHER _ALWAYS_TNSTALL B # - FEUH s B 2 221 225 Python, HIMEE C £ pia i F].
XEFEZEHTMREY (FHM 245 PYLAUNCHER_DRYRUN —E&ffi f{ ) .

4.8.8 iR[EIT
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CHAPTER B

7 macOS _{# A Python

This document aims to give an overview of macOS-specific behavior you should know about to get started with Python
on Mac computers. Python on a Mac running macOS is very similar to Python on other Unix-derived platforms, but
there are some differences in installation and some features.

There are various ways to obtain and install Python for macOS. Pre-built versions of the most recent versions of
Python are available from a number of distributors. Much of this document describes use of the Pythons provided
by the CPython release team for download from the python.org website. See Alternative Distributions for some other
options.

5.1 {#f3kH python.org B macOS Jf Python
5.1.1 REEE

For current Python versions (other than those in security status), the release team produces a Python for macOS
installer package for each new release. A list of available installers is available here. We recommend using the most
recent supported Python version where possible. Current installers provide a universal2 binary build of Python which
runs natively on all Macs (Apple Silicon and Intel) that are supported by a wide range of macOS versions, currently
typically from at least macOS 10.13 High Sierra on.

The downloaded file is a standard macOS installer package file (.pkg). File integrity information (checksum, size,
sigstore signature, etc) for each file is included on the release download page. Installer packages and their contents
are signed and notarized with Python Software Foundation Apple Developer ID certificates to meet macOS
Gatekeeper requirements.

For a default installation, double-click on the downloaded installer package file. This should launch the standard
macOS Installer app and display the first of several installer windows steps.
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Introduction

Welcome to the Python Installer
This package will install Python 3.13.0 for macOS 10.13 or later.

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 information.

Continue

Clicking on the Continue button brings up the Read Me for this installer. Besides other important information, the
Read Me documents which Python version is going to be installed and on what versions of macOS it is supported. You
may need to scroll through to read the whole file. By default, this Read Me will also be installed in /Applications/
Python 3.13/ and available to read anytime.
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Introduction

‘& Install Python A

Important Information

This package will install Python 3.13.0 for macQOS 10.13 or later for the
following architecture(s): arm&4, 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 security 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

Clicking on Continue proceeds to display the license for Python and for other included software. You will then need
to Agree to the license terms before proceeding to the next step. This license file will also be installed and available

to be read later.
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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

After the license terms are accepted, the next step is the Installation Type display. For most uses, the standard set
of installation operations is appropriate.
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w Install Python B
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 on the disk "Macintosh HD"

Customize Go Back Install

By pressing the Customize button, you can choose to omit or select certain package components of the installer. Click
on each package name to see a description of what it installs. To also install support for the optional experimental
free-threaded feature, see 223 A vy 2% F2 —3F 4| S0,
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® ‘e Install Python 8
Custom Install on “Macintosh HD"

Package Mame Action Size

Introduction Upgrade 1091 MB
Read Me GUI Applications Upgrade 635 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 |
Free-threaded Python [experimental]

i 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

In either case, clicking Install will begin the install process by asking permission to install new software. A macOS
user name with Administrator privilege is needed as the installed Python will be available to all users of the Mac.

When the installation is complete, the Summary window will appear.
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[ & Install Python 8

The installation was completed successfully.

. Congratulations! Python 3.13.0 for macOS 10.13 or later
Introduction 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

Double-click on the Install Certificates.command icon or file in the /Applications/Python 3.13/
window to complete the installation.

] @ Python 3.13

<>
a
o
o

2% v » Q

,__.a—--*‘j SHELL A 7

oo
oo

IDLE Install icense.rtf Python
Certificates.command Documentation.html
SHELL
Python Launcher ReadMe.rtf Update Shell

Profile.command

This will open a temporary Terminal shell window that will use the new Python to download and install SSL root
certificates for its use.
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& Terminal Shell Edit View Window Help

o
Buthrn 2 12 ) ooo
I ':.'." thon a.15 goo ¥ _]

#J,;jif SHELL A - -

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-2824.8.3@-py3-none-any.whl (1467 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

If Successfully installed certifiandupdate complete appearsin the terminal window, the installation
is complete. Close this terminal window and the installer window.

A default install will include:

e Apython 3.13 folderin your Applications folder. In here you find IDLE, the development environment
that is a standard part of official Python distributions; and Python Launcher, which handles double-clicking
Python scripts from the macOS Finder.

e A framework /Library/Frameworks/Python.framework, which includes the Python executable and
libraries. The installer adds this location to your shell path. To uninstall Python, you can remove these three
things. Symlinks to the Python executable are placed in /usr/local/bin/.

‘@ &

Recent versions of macOS include a python3 command in /usr/bin/python3 that links to a usually older
and incomplete version of Python provided by and for use by the Apple development tools, Xcode or the
Command Line Tools for Xcode. You should never modify or attempt to delete this installation, as it is
Apple-controlled and is used by Apple-provided or third-party software. If you choose to install a newer Python
version from python. org, you will have two different but functional Python installations on your computer that
can co-exist. The default installer options should ensure that its python3 will be used instead of the system
python3.
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5.1.2 0{aiE1T Python A

There are two ways to invoke the Python interpreter. If you are familiar with using a Unix shell in a terminal window,
you can invoke python3.13 or python3 optionally followed by one or more command line options (described in
44475 373%). The Python tutorial also has a useful section on using Python interactively from a shell.

You can also invoke the interpreter through an integrated development environment. idle is a basic editor and inter-
preter environment which is included with the standard distribution of Python. IDLE includes a Help menu that allows
you to access Python documentation. If you are completely new to Python, you can read the tutorial introduction in
that document.

There are many other editors and IDEs available, see %% %% %5 = %2 % JF & ¥3%, for more information.
To run a Python script file from the terminal window, you can invoke the interpreter with the name of the script file:
python3.13 myscript.py
M Finder AT IRMEIA, /RA PIRR S -
o ¥ HIi {8 %] Python Launcher,

« SelectPython Launcher as the default application to open your script (or any . py script) through the Finder
Info window and double-click it. Python Launcher has various preferences to control how your script is
launched. Option-dragging allows you to change these for one invocation, or use its Preferences menu to
change things globally.

Be aware that running the script directly from the macOS Finder might produce different results than when running
from a terminal window as the script will not be run in the usual shell environment including any setting of envi-
ronment variables in shell profiles. And, as with any other script or program, be certain of what you are about to
run.

5.2 Alternative Distributions

Besides the standard python . org for macOS installer, there are third-party distributions for macOS that may include
additional functionality. Some popular distributions and their key features:

ActivePython
HAZ VGRS
Anaconda

Popular scientific modules (such as numpy, scipy, and pandas) and the conda package manager.

Homebrew
Package manager for macOS including multiple versions of Python and many third-party Python-based pack-
ages (including numpy, scipy, and pandas).

MacPorts
Another package manager for macOS including multiple versions of Python and many third-party Python-
based packages. May include pre-built versions of Python and many packages for older versions of macOS.

Note that distributions might not include the latest versions of Python or other libraries, and are not maintained or
supported by the core Python team.

5.3 ZRESMY Python 8
Refer to the Python Packaging User Guide for more information.

5.4 GUI {32

{iti ] Python 7 Mac _[#47# GUI W IR A 2 ik

The standard Python GUI toolkitis t kinter, based on the cross-platform Tk toolkit (https://www.tcl.tk). A macOS-
native version of Tk is included with the installer.
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PyObjC is a Python binding to Apple’s Objective-C/Cocoa framework. Information on PyObjC is available from
pyobijc.
A number of alternative macOS GUI toolkits are available including:

« PySide: Official Python bindings to the Qt GUI toolkit.

o PyQt: Alternative Python bindings to Qt.

o Kivy: A cross-platform GUI toolkit that supports desktop and mobile platforms.

o Toga: Part of the BeeWare Project; supports desktop, mobile, web and console apps.

o wxPython: A cross-platform toolkit that supports desktop operating systems.

5.5 #Br
5.5.1 RIZHBEEZJHISH

Added in version 3.13: (iR METNEE)

O #ik:
AT A A WA IR RN, BB SAEARRI KA R A

The python.org Python for macOS installer package can optionally install an additional build of Python 3.13 that
supports PEP 703, the experimental free-threading feature (running with the global interpreter lock disabled). Check
the release page on python.org for possible updated information.

Because this feature is still considered experimental, the support for it is not installed by default. It is packaged as a
separate install option, available by clicking the Customize button on the Installation Type step of the installer as
described above.
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[ o Install Python a8

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

If the box next to the Free-threaded Python package name is checked, a separate PythonT. framework will also
be installed alongside the normal Python. framework in /Library/Frameworks. This configuration allows a
free-threaded Python 3.13 build to co-exist on your system with a traditional (GIL only) Python 3.13 build with
minimal risk while installing or testing. This installation layout is itself experimental and is subject to change in
future releases.

Known cautions and limitations:

The UNIX command-line tools package, which is selected by default, will install links in /usr/local/bin
for python3.13t, the free-threaded interpreter, and python3.13t-config, a configuration utility which
may be useful for package builders. Since /usr/local/bin is typically included in your shell PATH, in most
cases no changes to your PATH environment variables should be needed to use python3.13t.

For this release, the Shell profile updater package and the Update Shell Profile.command in /
Applications/Python 3.13/ do not support the free-threaded package.

The free-threaded build and the traditional build have separate search paths and separate site-packages
directories so, by default, if you need a package available in both builds, it may need to be installed in both.
The free-threaded package will install a separate instance of pip for use with python3.13t.

- To install a package using pip without a venv:
python3.13t -m pip install <package_name>

When working with multiple Python environments, it is usually safest and easiest to create and use virtual
environments. This can avoid possible command name conflicts and confusion about which Python is in use:

python3.13t -m venv <venv_name>
RIGIIFT activate,
%z47 IDLE Y 5 &R -

python3.13t -m idlelib

5.5.
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« The interpreters in both builds respond to the same PYTHON environment variables which may have unexpected
results, for example, if you have PYTHONPATH set in a shell profile. If necessary, there are command line options
like —E to ignore these environment variables.

o The free-threaded build links to the third-party shared libraries, such as OpenSSL and Tk, installed in the
traditional framework. This means that both builds also share one set of trust certificates as installed by the
Install Certificates.command script, thus it only needs to be run once.

« If you cannot depend on the link in /usr/local/bin pointing to the python.org free-threaded python3.
13t (for example, if you want to install your own version there or some other distribution does), you can
explicitly set your shell PATH environment variable to include the PythonT framework bin directory:

[export PATH="/Library/Frameworks/PythonT. framework/Versions/3.13/bin":"$PATH"

The traditional framework installation by default does something similar, except for Python. framework.
Be aware that having both framework bin directories in PATH can lead to confusion if there are duplicate
names like python3. 13 in both; which one is actually used depends on the order they appear in PATH. The
which python3.x or which python3.xt commands can show which path is being used. Using virtual
environments can help avoid such ambiguities. Another option might be to create a shell alias to the desired
interpreter, like:

alias py3.13="/Library/Frameworks/Python.framework/Versions/3.13/bin/python3.13"
alias py3.13t="/Library/Frameworks/PythonT.framework/Versions/3.13/bin/python3.13t"

5.5.2 Installing using the command line

If you want to use automation to install the python. org installer package (rather than by using the familiar macOS
Installer GUI app), the macOS command line installer utility lets you select non-default options, too. If
you are not familiar with installer, it can be somewhat cryptic (see man installer for more information).
As an example, the following shell snippet shows one way to do it, using the 3.13.0b2 release and selecting the
free-threaded interpreter option:

RELEASE="python-3.13.0b2-macosl1l.pkg"

# THZRE pkg

curl -0 https://www.python.org/ftp/python/3.13.0/5/RELEASE

# Q| B ZEE choicechanges XK & #| %%k

# E}Hﬂ PythonTFramework-3.13 f@

# ABEZHMARANET (ZEAAHME)

cat > ./choicechanges.plist <<EOF

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DIDs/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—-3.13</string>
</dict>
</array>
</plist>
EOF
sudo installer -pkg ./S{RELEASE} -applyChoiceChangesXML ./choicechanges.plist -target /

5 SR ARTT DGR R T/ 50 B AR A2 7571
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$ # % Unix Command Tools W EHAHIMKEHLAEEBEREETL LR

$ /usr/local/bin/python3.13t -VV

Python 3.13.0b2 experimental free-threading build (v3.13.0b2:3a83bl72af, Jun 5 2024,.
—12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

$ # MR R BES

$ /usr/local/bin/python3.13 -vV

Python 3.13.0b2 (v3.13.0b2:3a83bl72af, Jun 5 2024, 12:50:24) [Clang 15.0.0 (clang-1500.3.9.
—4)]

$ # ¥ /usr/local/bin # $PATH TR MK UM AELFHMAMHEAT ZE T A

$ python3.13t -Vv

Python 3.13.0b2 experimental free-threading build (v3.13.0b2:3a83bl72af, Jun 5 2024,.
—12:57:31) [Clang 15.0.0 (clang-1500.3.9.4)]

$ python3.13 -Vv

Python 3.13.0b2 (v3.13.0b2:3a83bl172af, Jun 5 2024, 12:50:24) [Clang 15.0.0 (clang-1500.3.9.
—4) ]

O #ik

ﬁﬁﬁﬁﬂ@ python.org‘gf%%%§;1é§§f$§§uEﬂﬁgﬁiﬁiﬂﬂ /Library/Frameworks/, /Applications A /
usr/local/bin, 'fﬁ(Z:ﬁEﬁJﬂ installer -domain jﬁﬁl}{éﬁ%%ﬂﬁ{ﬂ{ﬁﬁo

5.5.3 4 A& Python R FHIEFF
H—FH) THWREAR Python AR5 N7 K 11 1) T AR 7 -
o py2app: 3ZFFET Python T H £ # macOS . app K441,

o Briefcase: BeeWare 11 H [)—#4>; —@CCRFAE macOS A7 . app #H4R4GL, FFREET LA FIAIE
HE-FET U T,

o Pylnstaller: — g n] Il B Bk SCARE SCHRSAE ] 4 R s a3 w T H .

5.5.4 App Store &3¢

£ macOS App Store T2 KA1 app /N 1L Apple i app HiA% AR . MCUEAR 4% — AL TR A Y
FEFF L B S A PR RS B Bl AL

Python HRifE FEAL 3 T — 28 E I idi SO 48 1 S U RS . BRI B AL DL R JB Tl , {5 Apple
WAL AN AT PR . R, A b 2B Python ARifE FEDASE app REf%iE1d App Store FYHI % .

Python JEARKEAS LS — b T SCF IR BRI A BRI 2 520 App Store B AZ i B2 H BR IR ARHS . XA
%I‘T%E CPython BB T -—with-app-store-compliance jﬁlﬁlﬁ‘ Efgﬂﬁ\lﬁﬂ .

AN T X FAE Mac |l ] CPython FF A @715 MR ARZ1E macOS App Store A5 JT 411 app
EEARLHER . € QAL macOS App Store 12y KA HRIE I A /2 7Y -

5.6 H{th TR

The python.org Help page has links to many useful resources. The Pythonmac-SIG mailing list is another support
resource specifically for Python users and developers on the Mac.
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CHAPTER O

F£ Android _E 1 A Python

Python 7 Android |5 fi~F-5_FAR. FERW-FGE, @R RGN, ZIT R
M PRI ABE . 85, WP iEdiztT python AIHAT SUUFIFAC HER R A i A fir %, BUBATHIAR .

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 .

6.1 770 Python %] Android app
HA 4TS H T 4% Python for Android I, A FF2 X454 . REEUN V% R H XA A
B, DA THZ — & R BRI A5G

o 3% B BeeWare i H ¥ Briefcase

« 3¢ H Kivy 5 H 1) Buildozer

o Chaquopy

* pyqtdeploy

o Termux

AR E T B 58 T I B A, ARSI, AT DA testbed app fE MRS IR AE DA IR
HRALE A KSR BEEL

o 17 Python iE 8 Android/README.md H {38 AT #4E

o FERERY build.gradle SUPFRFSINACHS, KF AT T H Z HI 2 @A TTH . BREE 2/ Python (TS 41,
HARACTL I W] M cross-build/HOST/prefix/1ib & fil:

— JE NI fFEr:

+ libpython*.*.so

+ 1ib*_python.so (4MiE, 4l OpenSSL)
- TERH IR S
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https://briefcase.readthedocs.io
https://buildozer.readthedocs.io
https://chaquo.com/chaquopy
https://www.riverbankcomputing.com/static/Docs/pyqtdeploy/
https://termux.dev/en/
https://github.com/python/cpython/tree/main/Android/testbed
https://github.com/python/cpython/tree/main/Android/README.md
https://github.com/python/cpython/tree/main/Android/testbed/app/build.gradle.kts
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+ python*.* (Python Friff )
x python*.*/site-packages (f5H ¥ Python ftHg)
o TER IR FP s A DA ST 05 SO 31 S 22 58
o TEN IR A DA A RS2l Python, X &R 2L INTI ] C AR .
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https://github.com/python/cpython/tree/main/Android/testbed/app/src/main/java/org/python/testbed/MainActivity.kt
https://github.com/python/cpython/tree/main/Android/testbed/app/src/main/c/main_activity.c

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, fR7E 10S LA Python fME— T 2@ i A — Wil 2vl, @il 95 A 10S N, I f#
H 1ibPython i A—> Python f@REs, SXJ5 0 H Python i A API & &1 A Python %, SEHEM
Python fiftRéds . FRUfEE, DA Python MASHSKF#HT 6 AT i@ 12 iOS App Store & A [ 1 (4L .

WRARAEEE 221 PA Python K45 10S app, 1§ BeeWare il Kivy ORI H R {1 5 75 (81 1 7 (4%
X LET ] AEAS A B ST 10S I H AT RYAN KA R, IXARIR A 7 ZAL B Python (U ALY

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 W] AN N E (4] 10S T H , ANgE =& Swift if & Objective C. "N THI ] Kififi | Objective
C; AR A Swift, /RAIRES A EL PythonKit X LR EIEEH H -
FLAE 10S Xcode i H H 3 Python:

1. ¥ E 23— Python XCFramework. 2[4 iOS/README.rst (fF CPython Y18 HY & i 42 H7)
UL T A A {e] 1) @ Python xCFramework M™Y. ZEW L AR, RFE—DLHF

armé64-apple-ios, F@ﬂﬂi;arm64—apple—ios—simulatorEﬁx86_64—apple—ios—simulator21

— AR -

2. f§ xctramework HEFI YR 10S W H o FERHIBIUERA S, FATRHEUEIRC R xCEramework JEIR
RS AR F SRR s Ao, ARt T AT o # 5 J RE B AR G AL AT A R AR e i

3. ¥ i0S/Resources/dylib-Info-template.plist SCFHERIMRIGIE F, HHaff B E XEEZ] app
EE 7

4. KFURI LY FIRE P ACRD AR — A SO I 2R Xeode THH Hro FEF AL, FRATREBE /R
AR L TARAG I H 448 app BYSCPFIE: AR AT DASE 1o 2 75 U B B Ao B AL AT A (2
TEF PRSI E KEREIRAY app FATS

5. LB Xeode I H BT SRS app HAR, SRJETEGIA H BLRY) H AR PR ZEAT 645 -

6. 7r”General” 1% ¥ 9, Fr Frameworks, Libraries and Embedded Content” 22 T, 3 fj T Python.
xcframework, F#EH”Embed & Sign”,

7. AR MEBLE” SR, BEOAT A
o MEEET

=
- BT 2
. BRME
- HEZRBREIZ: $ (PROJECT_DIR)
- S & K42 "$ (BUILT_PRODUCTS_DIR) /Python.framework/Headers"
« Apple Clang - %4 - Fr i 5
- SN ETERERE L S &

8. WIN— I -5 Python FRifE A2 H5 DL E /RAY app HH AL B BR . £E7Build Phases” &5 K 1, #£”Embed
Frameworks” %% 2 a7, ”Copy Bundle Resources” 5§ 2 & S ill— 319 " Run Script” #2245 .
%498 iy 4% M Install Target Specific Python Standard Library”, Hiji§”Based on dependency analysis” & /&
HE, TFRFIAS N2 BER -

BEt =@

r

mkdir -p "S$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM NAME" = "-iphonesimulator" ]; then

echo "Installing Python modules for iOS Simulator"

rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios—armé64_x86_64-simulator/lib/
—" "SCODESIGNING_FOLDER_PATH/python/lib/"
else

echo "Installing Python modules for i0S Device"

rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios-armé64/1ib/" "$CODESIGNING
«+FOLDER_PATH/python/lib/"
fi
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T YER XCframework H1 LIRS 44 PR 7slice” B fgf5 Bir A [ml, BRI TR XCPramework T 37
() CPU %244,

9. FHASINER AN T REAR v 2 rp ) 0t 9 AR b F A Framework” MU AP B . KB RAESE
8 UL R 25 5 BP S I—>"Run Script” #4845 J%, iy 4% Jy”Prepare Python Binary Modules”.
BN 24 B 1845 Based on dependency analysis”, FfHIAS Y25 R
BEt =@
install_dylib () {

INSTALL_BASE=S$1
FULL_EXT=$2
# ¥R Xy 4 AR
EXT=$ (basename "SFULL_EXT")
Y EX AN SHEACHLE
RELATIVE_EXT=S${FULL_EXT#S$SCODESIGNING_FOLDER_PATH/ }
Y EXHANTRRERXNER
PYTHON_EXT=S{RELATIVE_EXT/S$INSTALL_BASE/}
Y RERT AT TEALAR, REXHE X RME.
FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -4 "." -£ 1 | tr "/" ".");
#WBARFE, REGEM, B4 Xcode ERIT AU T
FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.S$SFULL_MODULE_NAME | tr "_" "-
")
# HE R Xk & AR
FRAMEWORK_FOLDER="Frameworks/$FULL_MODULE_NAME. framework"
#WRERIGERAFE, NAET.
if [ ! -d "SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE EXT"
mkdir -p "S$SCODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER"
cp "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "$CODESIGNING_FOLDER_
<4PATH/$FRAMEWORK7FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL MODULE NAME" "SCODESIGNING
«aFOLDERiPATH/SFRAMEWORKiFOLDER/InfO.plist"
plutil -replace CFBundleIdentifier -string "SEFRAMEWORK BUNDLE ID" "SCODESIGNING
—FOLDER_PATH/S$FRAMEWORK_FOLDER/Info.plist"
fi
echo "Installing binary for $FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
mv "SFULL_EXT" "S$CODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
# RBEEMA . fwork X H .so IAME
echo "S$FRAMEWORK_FOLDER/S$SFULL_MODULE_NAME" > S${FULL_EXT%.so}.fwork
#EMERFRERLE so XHMEWR I A
echo "S{RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/
—$FULL_MODULE_NAME.origin"
b
PYTHON_VER=$(ls -1 "SCODESIGNING_FOLDER_PATH/python/l1ib")
echo "Install Python S$PYTHON_VER standard library extension modules..."
find "SCODESIGNING_FOLDER_PATH/python/1ib/S$PYTHON_VER/lib-dynload" -name "*.so" |.
—while read FULL_EXT; do
install_dylib python/lib/$PYTHON_VER/lib-dynload/ "$FULL_EXT"
done
# EH dylib B
rm —f "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist"
echo "Signing frameworks as S$SEXPANDED CODE_SIGN_IDENTITY NAME ($EXPANDED CODE_SIGN_
—IDENTITY)..."
find "SCODESIGNING_FOLDER_PATH/Frameworks" -name "*.framework" -exec /usr/bin/codesign.
———force --sign "SEXPANDED CODE_SIGN_ IDENTITY" S${OTHER CODE_SIGN_FLAGS:—=} -o runtime --
—timestamp=none --preserve-metadata=identifier,entitlements, flags --generate-—
(BT 50
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(B L)

bﬂentitlementfder "3 N\;

10. 730N Objective C AURD KA IR I R AR Python fERERT . ARR 244 -

o« uTF-8 AW BA;

o Wik H stdio B M

s ENFHAG A

« EEAEEY BA;

o T RRELRY pYTHONHOME KE4E L S A48 MR app LAY python F3CfF3k; I H.

o HITREART) PYTHONPATH fUF5
- YR app [EHIH) python/1ib/python3. x F 3 {43%,
- {1 app HIEHMIEY python/1ib/python3.X/1lib-dynload T35, PAK
- YRIY app MEHIAY app F3CFS

YRI app SHEE LI A& A]{# ] [ [NSBundle mainBundle] resourcePath] JHfiE.

X LB A A B 8, 9 Al 10 B E VRA — Bl 9 4 Python W FHAE I AURD SCfh e, HZFR N app. AR
TEARIY app HIRAFAESE =y bR, IR B LU AR A A R
o VR B PRATA A5 0 I SRR S ey B SRk E app H AR, sKEAE NG 8 By
FEUL. 26 8 AR I 24 Vi FRAT AR )45 2 A 7 H BRI 1 6 e AN A 1 0B e (B4R A4 2 DA
AR A HARRY app 565 N ERAT AR5 55 — kil Sefdk) o
o ATATEL A =0y IR SCURI) SO e BRI GE 1 2 9 AL PR HESLIE . AT DAFE DL IR X F Ak
PR 1ib-dynload SCFJIF) install_dylib ARV MR ARF X —H 1.

o WERARGE TR R SCPFSRAFIC =07 0, RSO Je CAESE 10 2 Pl 4% pYTHONPATH
HC B — 7>

7.3 App Store &#i4

Ff app AAAE| =7 10S B ME—HLTLE K app #2252 %] iOS App Store; $EAZ K1) app W23 Apple
() app FEAZ AR . EIERE A5 — 4 AE AT 4R A 1 W AR 0 rh S AG 2 A I A A () B E A )

Python FRifE PEAL & T — L EL 143 Sk 28 SR RS . B ORI B A I B Sk 2 8 T4 , 15 Apple
F RN A AT BRI BB, A A EE I Python ARifEE AR app REfSiH Tt App Store (8 1% .

Python JEACHIRHE0Er N 4b | 0 F aI R I A 1) £ 580 App Store B AZ 4 B2 H B0 AR A0S . 34>
AT SAEENT 10S PEATA B E B
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YRAERRFNE R IT 23R

l ?E’c%?igf Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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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
AAPNT& X

o interactive shell T AFFIR ARSI ERIARY Python SR 7, FRIRAT AR AEM RS E, 2o
XoWEAF (RS S S8 =E5155%) 2N, SURFRE— MR
e Ellipsis V‘]Eﬁio
abstract base class -- i 3
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
P ARGk B HAhZE, (HEMIEER; isinstance () Fl issubclass () FrAT]; 0L abe BEHSCRY.
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
A function that can be called to retrieve the annotations of an object. This function is accessible as the
__annotate__ attribute of functions, classes, and modules. Annotate functions are a subset of evaluate
Sfunctions.

annotation -- Bl
KRB A B KEtE. REUESEERIMEMRS:, B £ 20261 R .

Annotations of local variables cannot be accessed at runtime, but annotations of global variables, class at-
tributes, and functions can be retrieved by calling annotationlib.get_annotations () on modules,
classes, and functions, respectively.

See variable annotation, function annotation, PEP 484, PEP 526, and PEP 649, which describe this func-
tionality. Also see annotations-howto for best practices on working with annotations.

argument -- Z 5§
FEVE FH BB B L 45 function  (8method ) WH. S8 RWiFh:

o KREEF A AR BRI P ETTEAF AR IRAE (B name=) BCEAE N A ETERTHAA ~ 17
JLHLERR A 25BIRUE, 3 1 5 FELATX complex () WITAM I BT K724
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 2 g AET KB TSES . MESEOT T SHON RN ITK DAL/ 85 VD wih
WA * Witerable LICRBALA . ZEBIRIL, 3 A1 5 FELA R Hy @ T8 24

complex (3, 5)

complex (* (3, 5))

SHLAAH oA R X R0 ey MO J o A7 SORGLIN B calls —45. AUif I, (AT
AT AR BHG BT A ORI R RS B

A B Wparameter RIEFRZH , HIMEH SHSESH X HILAK PEP 362,

asynchronous context manager -- 535 |- F S04 PIAS
PR 4@ L __aenter_ () Fll _aexit__ () Jy¥EMNT async with ARSI T4 o
i PEP 492 2| A,

asynchronous generator -- 535 42 % 2%
IR [BE ~asynchronous generator iterator IREL. B 5 async def & XWTMEREEFEML, AKIFE
ZAHET A vield FRXPAF=4E—RHHE async for fHEFRHEHAIME.
WARTE 238 50 AR s R g, (BRSO I NPT BE2 48 75 A B RS . WIRFEEE
FARERE X, E M AFRDARE G .

— A AR BT B await FRHEH async for AR async with iFH].

asynchronous generator iterator -- 5335 2l ik 4% 210 %%
asynchronous generator U BT o

BEXS R & T asynchronous iterator , 24{fiff] __anext__ () JrikiFI AN iR [ —ASa] SRR QR AT 5+
AL A PR R B BRI R — A vield k.

B4 yield SURRTEIEANEL, DY BB RIS (RS AN oy iFA) . M F
Bk R B KB anexc_ () iR AU T SR SO ORI , 2 B AL Bk
7. Z 0, PEP 492 1 PEP 525,

asynchronous iterable -- 525 ] ZE U0 4

—/NA[PAFE async for ARG . AR TR __aiter_ () FHEREl—Aasynchronous
iterator. H PEP 492 8] A,

asynchronous iterator -- 5525 %03
— AT __aiter () Al _anext_ () HEMINIS . __anext_ () WAIIR [Bl—A~awaitable X
%, async for &b MMM _anext_ () Jy ¥R E W] S AN H B B K4
StopAsyncIteration %% . H PEP 492 5| A,
attribute -- @
KIREN— X R, WE AT RIEXIEAFOET I H . 20RUL, WS o BAJEME a WAT
DA 0.a KEIHE.
MRS AV, KR A SN identifiers (9 AEFR R4 R AVE— XS B @ P2 v DAY, Bl an i
setattr (). XFEREMRFICIEM A AT RBACRTT ], M@ Uil getattr () KIRHL.
awaitable -- W25 04
—AAHE await RIF PTG . AT PAEcoroutine B2 B __await__ () FHEMXER. 21
PEP 492,

BDFL
CRBACZEMEET PGS, B Guido van Rossum, Python 18 .

binary file -- — k] 3¢k
Jile object RERE LT F 7 A x %o R SCUF B 5 AE DA RE RIS (rep e, twt B ebe ) ATTF
EI/\]jC{ﬁF‘ sys.stdin.buffer., sys.stdout.buffer W\& io.BytesIO i gzip.GzipFile E‘J;QWUG

HiES Wiext file T IRREMSTES str MR R .
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borrowed reference -- % A 5| H
1€ Python ¥ C APL 1, fEHZIHRIE—FXIZRGIH, M R AREHF ARG ZGI H . GnExd
PSS RN RE e BN, B3R RN AT PARS BR AT SR 1) 5 5 — A strong reference
BT
HEXFEAE borrowed reference FH Jfl Py_INCREF () DAKFH R HL AL e Aystrong reference, [§AEE 41015
TCEAEAE A G R G — R 2 AR S 58 . Py_NewRef () PREAT DARE I KB — AN BT strong

reference.,

bytes-like object -- ‘7= %I} 4
7 ¥ bufferobjects H H {8 T C-contiguous X% . XEIEHA bytes. bytearray fil array.
array X%, PARIFZEIE nemoryview M5, FATRIXS R ATAEL Fh —IERIBAREAE P Xk
BAEIEESS . PRAF R 3R SO A Sl i B KGR AR

HELCARAETE BT AL ) b . XA A SO R AR RIS IR R ARG Xt
GBI HE bytearray VA bytearray i) memoryview. FAb#RAEEOR — BBl Bl e iR aT
ARG C HBEF AR E”) s MR ZREIBI T35 bytes AR bytes MR memoryview,

bytecode -- ‘¥ Yift
Python J§ IS 29 413 A F 1R, B CPython fif s H1 3/ Python 27 RS . A5 idid 2y
ZATAE oy SCUFH, ORESE T WRINAT IR — SCOFI SRR s (PT DAGR 25 R0 5D EE 3 4 i3 21509 )
KRR W BE S B TR R T R A T AL S B virual machine 2 .o {7 AN[R] Python FE i)
ML BRI A—E A, WA —E REFEA [F] Python A b 3%,

FATH G4 HFE R ATE dis BEH) SR A

callable -- W] & % 4
AL G2 v AP TR s BT 4, v RERTHT — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN) ]

function, IERI Y REE|method 55, I TN S LT __call () FIERERSLFIHE T AT
ELERSE
callback -- [a] ¥
—MERSEAL A PAH DATE AR B FA I 209808 F () 1Bl R
class -- 2
AN P SO R BIR . 288 SCGHEE L B X R SL B T ER e s
class variable -- 3725 5

TEZE P E AR R, T HAURAES MR G B (AR AEZE R L Bl B D) -

closure variable -- PH {1435 &
A free variable referenced from a nested scope that is defined in an outer scope rather than being resolved at
runtime from the globals or builtin namespaces. May be explicitly defined with the nonlocal keyword to
allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but only x is
a closure variable:

s N

def outer():
x =0
def inner():
nonlocal x
x += 1
print (x)

return inner
- J

Due to the codeobject .co_freevars attribute (which, despite its name, only includes the names of closure
variables rather than listing all referenced free variables), the more general free variable term is sometimes used
even when the intended meaning is to refer specifically to closure variables.

complex number -- £ %}
X SSRGS, Hrh A SRR A — A S — D AR R B ACRAL (1

85



Python Setup and Usage, A {Tha4 3.14.0a1

HFOrR) SRR, BHTERECA TS 1, TE TR 5 5. Python AEL T XM Hy Schs, R
M TRR2ARE 2 B A —A 3 5&, B 3+15. QURTEE matn BH XTSI %T 52 H)
A, M cmath, ZEEHH R — DB EREEARE. IRAREGERA L, 2B IL
PASA LA

context
This term has different meanings depending on where and how it is used. Some common meanings:

» The temporary state or environment established by a context manager via a with statement.

» The collection of keyvalue bindings associated with a particular contextvars.Context object and
accessed via ContextVar objects. Also see context variable.

e A contextvars.Context object. Also see current context.

context management protocol
The __enter_ () and __exit__ () methods called by the with statement. See PEP 343.

context manager -- |- F L5 PSS
An object which implements the context management protocol and controls the environment seen in a with
statement. See PEP 343.

context variable -- |- F 338 51
A variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between concur-
rent asynchronous tasks.

contiguous -- ZE5%
— A AR Z C i 45 Fortran i Sl 280N A2 TESEN ?’E%{FF;E C il Fortran JE£EH) . 15—
QE?&?EEP F A 4% H W AAE A7 P AR A <F e HES %Fﬁ/\}\?ﬂﬁ“ﬂﬁ RSy 24 C-iE
SRR, e A RS i R — 3 D7) 4 R b, (L5 Fortran JESEKCAL
)ﬂﬂmﬂﬂﬂﬁﬂ/\?&%lﬂiﬁ%o

coroutine -- PpfE
MR T O R B — T ?WJETMT% RHEAAES— SR o RN A ATEVF 2 R R Y
FEFEAL BEAWKE .. EM0EE async defm’ﬂé:&fﬁlo Z: i, PEP 492,

coroutine function -- JpFE %L
1R Bl —>coroutine TG BREL . PIFEPR AT T asyne def IBARE XL, AT REFLF await . async
for Al async with FXHEF . X2 H PEP 492 5| A1 .

CPython
Python 4RfiF (GRS, 72 python.org E% 7. "CPython” — il FAELL B LB 5 3L
SEFAFIAN Jython B, TronPython #H X i,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to access (get
or set) the values of context variables. Each thread has its own current context. Frameworks for executing
asynchronous tasks (see asyncio) associate each task with a context which becomes the current context
whenever the task starts or resumes execution.

decorator -- 2:1iigs
IR EHECA I — A BRECR R AL, BT ewrapper TEETE AR TR B e . BEMTaR 105 WA+

J% classmethod () #l staticmethod () .

MR TR FUR—FIERNE . DU P sRB0E SR L BS54

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

@staticmethod
def f(arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- f{fiiA %y
TEXT __get_ (), __set_ () BY __delete_ () FYEMXE. Y—REH HHHREN, &
WIRFIRIS EAT R e E A R & . E RO, M a.b RIRE. BT — @t
DT a BT HAERATN b XS, HAER b 22— A, WX kg k.
R IR 2R RS E IR Z R BRAR Python (1) 58, [RRIX @14 2 AP IER LAY, IEREL. ik,
FREJEYE. k. BRI BT 4% .
H XA T EREZAE L., 7S5 descriptors 58 FiiAAR 1 555

dictionary -- it
— AR, Hh p S AR B A Y . ST DUREMI A _hash__ (O il _eq (O
VERIRTS . 7E Perl H1FRA hash.,

dictionary comprehension -- ‘7= HiLffi: 5 5,
SRR R T B T E IR MG R I — PR YA . results = {n: n **
2 for n in range (10) } ¥AEB—HE 0 BE n ** 2 BUBLETH R A FE M . 2 ), comprehensions

dictionary view -- ‘= HL L&
M dict.keys(),dict.values () Fl dict.items () R[BIFIRTZRPEHR A FHALE . EATRAL T
FEB—DEEME, EEWRE Y FISER, AR SN SR . SR L R i ] A4 HOE
H 1 32, W 1ist (dictview) . &N, dict-views.

docstring -- R4 45 H
TERZE. REEEZ WIS — D FRB R I PR R P E . BEAEAR SR i o 2w, (H
IR IR AT A IER . R __doc_ JEMH. T EMHTREAY, Hite
FETON G SR P R

duck-typing -- % -390
FE— PR IAE , B ARG A AT R BBk & H & B BRI 11, T2 B3 B
FEsEtE (CEREBN T, WEEEGNT, I As @SN 1.7) BT iR nom SRR 2R,
BT RIS nl il ot f 2 A ORI T R . MB35 EH type O B isinstance ()
T%‘Uﬂﬂo (BB NG 2B ] AR A 58 58 MR sE. ) A2 R hasattr () R NEZEAFP
Hfe.

EAFP
SRIFRHORVFAT A S T SCHEE « X Fh Python 3 FA 4 5 WUtk 2 B T 75 1 S BB MEARAE
FEAEARE S BRI R o XA 1] I DR WA B 4 U @ R EE ] cry Fl except 18] T HARXT
I FrELBYL A%, LT C 48 2 HAliE = .

evaluate function
A function that can be called to evaluate a lazily evaluated attribute of an object, such as the value of type
aliases created with the t ype statement.

expression -- ik,
DK B BRI OT. Bmihv, — N RIAAUE Rk o RO, A, BV,
AR PR, EATREAER SR E—ME. 52 HAMEST AR, HHEra ST
RIRK . IFEARE IV EFRIA L W statement , BI4N while, WR{EHWLEJE TiEA) M IEFREA.

extension module -- § JE itk
PA C 5 C++ i B RYBIEE, 1] Python i) C APLSR5if 5 4% 0 DA ST AU #EA T 22 L

f-string -- f- {5
A e o e MR TGN R 0 MU R SIS . 5
i, PEP 498,

file object -- SLEX %
SHANATEIR [ SO APL (7 read () B write () Z5VE) DA T2 HIEAIRT G . AP H A2
BRI, SCHEXTS AT DAALBEXT B SCm 8 s0rh . Hp 2R B ) A sl s 3 vl (1 dn s
Nt WG, BHE7. BHE%). SUPNRWERh 2 26 A,

Febr A =R SCHEXS G G =t ) S, Gk =3t ) SO DABCUAR SR BTN E
SOSTE Lo fiberf, RIS REHETT 50U open O BREL.
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file-like object -- ST} 4
file object W [R] LA,

filesystem encoding and error handler -- 3 R4t X, 5 H A ALBE 2
Python IR MERAE 2R GEARAS 757 Ha Al ] #RAFE RGeS Unicode FY 2 i 305 S iR AL 3 -

SR G G ik b A RAIE RE IR RS K BETE 128 LAUN B Ev R . MR U R Ge i kg X0
{iﬁ’sfﬁﬁt%lﬁ7 mlJ API @?ﬁﬂﬁﬁ%%l?’i UnicodeError,

sys.getfilesystemencoding () ﬂ] sys.getfilesystemencodeerrors () @éﬁ(ﬂ%}iﬂ%;ﬁ%}ﬁﬁj{

PER G S R B AR .

filesystem encoding and error handler J2-4F Python 28I i# 1 PyConfig Read () BRFCRELER: HS
EE] PyConfig EI’J filesystem_encoding ﬂ] filesystem_errors %}Jﬁﬁo

Y52 Wlocale encoding .

finder -- k2%
— PSR A T AR loader X5 .

PR E R T2 &R E BLA sys.meta_path ], PAKSEZ% A &%

sys.path_hooks ﬁﬂﬂ °

See finders-and-loaders and import1ib for much more detail.

floor division -- [n] | BU% R 12:
] T 8 A BB R B B RvE . ) T U BRE B R /7 o B, £k 11 /7 4wt
HEERIE 2, M ZHRBRF S EIERERE 2,75 o FR (-11) /7 4 2R[E] -3 A2
-2.75 B T ASREINLER . WL PEP 238,

free threading -- | [hZefe
AR, AE[F] M RESR N TR 2 A AR ] DA B AT Python “FA5i . 5 AR & global
interpreter lock , FE[A]—FZ] H FpiF— A2 T Python ZE515 . 2L PEP 703,

free variable -- [ 2 &
Formally, as defined in the language execution model, a free variable is any variable used in a namespace
which is not a local variable in that namespace. See closure variable for an example. Pragmatically, due to the
name of the codeobject.co_freevars attribute, the term is also sometimes used as a synonym for closure
variable.

function -- PR
A DA 35 3R B B — 4B o 3 AT DA ) HAZ AT A2 HAE R BRI T g
5 Wparameter, method F1 function 4877,

)

%

s LA

)

function annotation -- pRZkRT:
RIER X pREOE 2 8GR [UE i annotation

PRETREE R TR 2047 BIANRA R BRI Z > int ZROFHHRIE—4> int {H:

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

PR AR TE I AR DL function —5

Z: W variable annotation F1 PEP 484, H iR T 1L PIfE. %5142 7 annotations-howto DA T i F A5
S
__future
future 1E41, from __future__ import <feature> F§/NIiFasfd T FHAE R S Python & i i FF I,
BRI B FIE SO R L B, future BIHLSCRYICSE T AT BENY feature BUE . it S A
fh%?;i é}{%&“%ﬁ?fﬁ YRR AR BB IUR R AR M B M A B ZE S AR B (8E) 75
[ i AR ERIA

>>> import _ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection -- 1 [l
FEBON TR W N A 2S ) 1 . Python @il ad 51 VRO — A~ RESS G I AN T W A 205 | A 47
ISR R AT B RIS o TPABE Y g AR e il S22 I gt «

generator -- 7} i 3%
iR [i]—A~generator iterator [ pREL. BB RRMBIGIHRE, AFESHETHAOE vield Fih A
FEE— RIMENLS for-JEERE F B2 ) next () BREGE— KL,
TR TRAE AR R AL, (HAERSER L N T g2 ds A S R E . WRFEIEERAEEE L, F
15 I AR DASRE ks S

generator iterator -- K 35 {CH%
generator BT RN o
B> yield 2GEHFEPEAI, ICEMHIO EHATRS (A5 RAERFIEERD y 154)) . M1% £
A3 REWEN, B MBI EARSEAT (X558 U FIAR BT 6 043830 R AR 22 AR ) «
generator expression -- 22 )i 7% Kk R,
Wil —Aiterator [expression. B RLAEARGE @ RIXASGH A E LT MEHL 5. JWHEIT for 1
A, PAR—ATNER) 1 Th). AR ARIEBNS NN REE L — R IIME:

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZHn
285

generic function -- JZ %I pR %}
AN 28 Y ST BHAH R 4R 1) 224 R E5O0T 2H B0 BRI 0 IR FE B 2 b 8 2 B39 R i I % 68 FH R
AL
Y2 Wsingle dispatch R1EFES<H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %!
W ZHAERype; TEN 1ist B dict R a2, TR 27 Aizit.

WA S R4 2% . PEP 483, PEP 484, PEP 585 fil typing Al

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 )} iRk 25 i
CPython f@REas IR M —FHLE], BEHORE — I 2 A — N ARAE AT Python byrecode. AL
B EX SR ((U4E dice SFHRENERA) HXIH KU R 24 F L 7 CPython L.
AR S I B AR e 2 LRRB AT T 68, JLACH @A T e 2 b Bl g ERFFAT 1.

At BESEAR R P EER =7 R T RS RS BT A E AT T SR A A 55 0 s 4 e A R
GIL. BAh, FEHAT VO HfEmt i Be Sk GIL.

As of Python 3.13, the GIL can be disabled using the ——disable-gil build configuration. After building
Python with this option, code must be run with —-x gi1=0 or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to
use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc -- 3£ T-W5 i 11 pyc
5T P X B2 8 ST 1) Wy (L T I B I 48 e el [ ok i e H A ROPE I 1 S B A7 S0 . S L pye-

invalidation,

hashable -- WU 7
— ARG AR B A HAE G N AR G AE (BEHREA _hash_ () k), H AT AR HAD
MEHATIVE (ETREA _ea () F¥E) SRR Too7m X5 . RIME A X S B AH [F] WG A
{H IR SR A A4
AT PSR R RS A L B s SR A A A T, PR A S e 45 4 BEAE PR (o FH e (L
KZ %L Python H AN R4S N B X R ER 2 P s AIARZEA% (Blang) ek ) ARG S: A
nlARZR R (BIAnTC4LAl frozenset) (4 ENTKITTCEI NG AR SR T . P U SE)
SRR E T . BATEERE—EAHE (BRIERSHOWER), B AERE R 2R
TEM id0 .
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IDLE
Python fYSRINTT A H24>J #1485 idle 52 Python FifE S A TR T (1 B AR R A M RE R R B -

immortal -- jic 2 % %
KA ZIEAE PEP 683 H15| Af#) CPython SZE4HY .

WA SR TIKAEXN S, WE K reference count FKIEA 2B, I EAE MRS 1217 A A] K A
SBIHE L. B0, True Fl None F£ CPython HHERJE Tk A X4,

immutable -- s n] 284} 42
HABEEAAG . AR OFERT . FARAUCH. XX R AR . R 7 i
;/I\Fla WE, TIDARIEEETIRT S . EATEREE B A (Er B E EEAER, HlanfE T
B

import path -- S A %%
HEMIE (341250 ) HRmaNR, 2RI parh based finder FIEER ST AH R TEFRANR,
WA E S RIEHE R H sys.path, (EXFRFBARUEEATEERH EHER __path JEME.

importing -- 5 A
A ) Python AURSE A 55— MELH ) Python AURD i I i) i 72«

importer -- S A 7%
A MBS WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python i 5 — A2 HAfERER , X TEWRE IR AT AERFREER PR A7 5 s B A6, S2 R T I
BHREHER., AT SHEHEE) python i34 (WA AXEVRIATHEAL 32 38 B v BEFEAH B 22 BRI o
TEI B AR SR B AR B A ) B £ B 7 8 (IEAE help (x) M%) o A KA AN,

2 Ijl, tut-interac,

interpreted -- fR R
Python —@FMfEREAUE T, SZMXMRMIFENET , BAAME D b T i g a8 A I
DA TR . X M RSO T DAE S T A B M @ v AT SO s T RRAE E
HA Wi 800G 5 R AR, (FR AP AEAE T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
WK AR, Python fRRERFRIEA— NRFIRIZAT I BOF B0 RERUIT A C A B AR R, Bl s Al
B NGNS . BRI e % o Xl P e e sk 555 | B A £
TEPAT . HE KA BT A AT e B B &M S, BN H RO RO A FRE R (5 WL 61
T PRl AL 55 ) .

FRREARTE ZE R I E RN main_ BOREITIETTI A C 58 AT«

iterable -- W[ k%
—FRRBNS AR B R B IS4 . R RGBT Ira r a2 A (40 1ist, str fll tuple
) PARKSCHEFAN AN dict, AT % DARATATE LT _iter_ () HYESKSEIL T sequence 1
NI __getitem_ () JyERYHE RIS .

AR R AT T for MRFRALIFZ HANTEZ —DFFIRIHTT (zip 0, map O, .)e H—0[IE
KM QLA SHE BN BRI iter O B, BERBREHZNRMIENLAS EXFEALSE N TXHE
AR — M . AEM AR RI, REH AT EIN iter 0 23038 H O BRI G
for THA S H BN ARAL PR LE 4, B — NI IR IR R fi 44 28 8 T RAE DR PRIV B R AFEA QAR . 2

Witerator, sequence Flgenerator ,

iterator -- %53
FARFR—IE RIS . EE I ERERN _next__ () ¥k (WO HAL L N B REL next ()
FEBA R . 248 £ AT B WK 51K stopIteration 5. X BB LA XS
PIELHE I REY, R I next_ () H¥EHLTKGIK stopIteration, HAAFUMEA
_iter_ () HEHEPRRIPNZERSANZE S, FIERER0 e 2B Axg, g T HAL AT
R EE K. — D EENFINEIRE S Z R ER BRI, AR5 ()
W 1ist) FEARBRRRFIALZ A iter () BREEGETE for TEHA A F B ER 7= — Bk AARe . ansf
TE U B0 VR 2 AR ) 250k [ 7E 2 12 A A P gl R S [ — AR Xt 52, (A R kst

BRI R -

W25 E £ typeiter.,
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CPython S84l Yi: CPython B M EMRLEE X __iter_ () WER., BREEENZAHZ
#2 CPython Jf ARIEIEfC A ERER R R ek .
key function -- §t pR %l

%@@é&&%%fﬁf’ﬁﬁa %ﬁ%@?i’iﬁl)ﬂ?ﬁ?ﬁﬁﬁﬁé’ﬂﬁ%ﬂﬂ%ﬂiﬁ%o @Jﬂﬂ , locale.strxfrm()
AT A — M AR KIHEY 207 i HE 4

Python G 1 Z T H AR fuiF A o Bk Hl e R HEAL 8 4 . H A 38 minQ),
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

LRy 0] DAAI AR B, BN, str.lower () J5¥ETT DAMIAVE ZW6 R /NG HE T 1) B ok 5L
B, HERETET 1ambda FBERRAI I lambda r: (r[0], r(2]). AN, operator.
attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁﬂ@fﬁ‘*@ﬁ%&

THAE HEF AR R ARG 2 s K s 31 o

keyword argument -- e85 5L
Z: Wargument

lambda
i —A> i expression 14 R E 24 INIRER AR, RIB AR I BOR(E . B lambda B AN
lambda [parameters]: expression

LBYL

OEEBGBRER” BIBESCAE . XU S WS AR BT IR A 4R A R A A R A
W XAE 5 EAFP J7 G O LG, HRE SR RS i £ 154),

TEZ LMY, LBYL X&' S8 “&F” Ml “BR” Z kA5 ). i, DU
if key in mapping: return mappinglkey] N REH THEREHAEZ 5 HAMZLFEM mapping HF
BT key 1 5 o 3 A AT 3@ 0 i B sl EAFP 7 Ok g .

list -- %1%
— i Python P #isequence, EIRZ NH)FR, (HEHERMTHMET P mAEsER, HoATH T
RIWEIE AR O(1),

list comprehension -- 51| i 55X
AbF—AN 75 B I B A JC R I IR M ZE R S R — PP R B L. result = ['{:#04x}'.
format (x) for x in range (256) if x % 2 == 0] BFA—A 0 F| 255 L NI+ 7~ HE
%X{E??@% (0x..) MBI, Hep if TALZAHER, WREIEN range (256) FRFTHICEAS
HEALHL,

loader -- JI# 35
An object that loads a module. It must define a method named 1oad_module (). A loader is typically returned
by a finder. See also:

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i & DX I 2 #% 2,
J£ Unix |, B2 LC_CTYPE &5 X ks, BRI PLE T 1locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁﬁo

£ Windows |, ‘B2 ANSIACRL T (41: "cp1252").

1 Android 1 VxWorks [, Python {#i [fi] "ut £-8" {EMiE = XIEgmigrs = .
locale.getencoding () AJ P HIRIRIBUE F R i 2.

1S 7 filesystem encoding and error handler

magic method -- A Jj ik
special method W)AEIE = [E] XiH] .
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mapping -- It}
— X MEE R E R LI T collections.abc.Mapping B collections.abc.
MutableMapping G AT HLE HIEM AR S HEXRBHF4FE dict, collections.

defaultdict, collections.OrderedDict W\R collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path R B] ) finder . fnﬁ%ﬁéﬁﬁ%ﬁﬁpaﬂi entry finders TAE KA T AS M .

{58 A importlib.abc.MetaPathFinder | fRICEAE Hoen i sC I 5.

metaclass -- JtJR
—FATRIERME . How VAL BFIELRYR, TTRNTTEZ R =ASH0F 0
IR KERAT T )0 R ) G 5 AR Pt — N BRIASE B . Python YRR 5 Z ALTE T 7T LAGI 2 H &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- J5 ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI AN N self). &I function Flnested scope.

method resolution order -- J5 Z: /@)
T R T 55 2 A A AR B DA B 3 RIS . 5 215 python_2.3_mro T H 2.3 KA U
Python RS BT 87 F A 1R -

module -- Fil
X5 Python MRS —FPH BN o ARG M A ar 44 25 (0], PIAEL4E & Python X4, #5
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

—Aan AN, RS T AR A K S AfEE . /& importlib.machinery.ModuleSpec
LBl o

See also module-specs.

MRO
Z: Womethod resolution order
mutable -- A]285%} 4
SRR DATESL 10 O P4 IS O R BB HUE . 5335 Wimmutable .
named tuple -- H#5C4H
ARif “HAITTH” W TARMAK H e, H HHA ARG JcR B RE M 4R E R Ui iy 2 8L
B, XARI R AL B ] REHH A AR
FUNERMETHHICH, 4 tine. localtime () Ml os.stat () WREME. J3—"FlF2

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance(sys.float_info, tuple) # f;? ’T‘ ﬁ:fﬂ
True

HUe A AR N ERA (W B elr) o s, B4 odid vl i id 5 E XM tuple 4%
I LA E AR F B I 2Ok B XFER R AT Tow 5, s T LAES 4EK typing.
NamedTuple, ﬂ%fﬁﬂﬂlr@%[ collections.namedtuple () ﬂéﬁﬂ@o }E#ﬂ'ﬁiﬁﬁ%{{ﬁﬁﬂ#%
T Lo E Bl N B B ST A I 5

namespace -- fiy 443 [[]
fir g 25 R AU RN A T . a4 2SR R AR ER, AR iR E 4 25 E ()
EZWN) ot AR B 15 iy 24 i 9Ok SCRAEEHE . BIA0, B4 builtins.open 5§ os.open ()
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AL B A2 2SR IX Ay o i 44 2 () 40 3 1k W MRS ke S BRI A ek BROR 35 B 42 s ] 1 A
CIE Al WMH, random. seed () ﬂ itertools.islice () ﬁﬂlg{ffﬂﬁﬁTﬁ%@ﬁ%m random
Y itertools *ﬁﬁ%ﬁj\%ﬂifﬂ%o

namespace package -- iy % 23 0] {0
PEP 420 fr5 | AW —F U AR TR 88 ipackage , firga 2316 0] DA SRR Y, HAGIA Ty
A Hregular package IR, PINEAA _init__.py XfF.

A2 Wmodule .,

nested scope -- {i} £ I
TE—AE GEBE NG HASRREE ). BN, TE75— R e LRI R 4T A | R B AS i . 5
B EAE A IEERA S 5 A R RE TCR . Rl AS i S AR BT i 2 VE . 25LAY,
R RS WER T2 R4 %50 . @i nonlocal KA FLIFE ASNZE M.

new-style class -- F AR
X B ETE Y H T B O G 2 U IHFRTE . FERC A Python AR H, A BraC 2 REAS (i
PyﬂKnliZi%E@Eiﬁ%ﬁﬁ%ﬁ, U __slots_ . A%, BHMEEME. __getattribute_ (). KM
B,

object -- %4
M EARES (EMEsE) PARTE AT (7)) m9%EdE. object t @ fTAulnew-style class 1) 5 i
EHE

optimized scope -- S LIITE 1
24 AR5 Bk G 136 ) G 1A 2 38 0 A B AR R AR B A AR A, X ARV S BRI S A T
o EPXTREEL. ARGy, WRE. HES R AR piaR 3R Y e 44 23 [RIER & X RE 0 LA VR F Ak
R KBRS AR T B E S, R IBLEHO T O M By SRl fn AR R iR AL S 4 FREE &
AL AR T AR A B I 3

package -- {1
— Al R s L & L) Python modules MBI BB, L2 HA __path_ JEIER)
Python i,

Y2 Wregular package Flnamespace package .

parameter -- JE 5
Junction (BH7%) & LA LAk, B E R DAEZ I — A argument (STERLEREOLT, £
NEZ). HHMES:

« positional-or-keyword : B BT, $8E AT DMEN AL H 20 M2 AT DAV X 68 F A3k
AR FKRBARTESRAL, HIATRTHE) foo F bar:

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

« positional-only: {UFRAIE, $8E A REBEL M EE ARNSE RMEES nE e m e
PSR ENZ IR E—A 7 FRRE XL, BIAITTER posonly! 1 posonly2:

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

o keyword-only: {UFRIHEF, $8&—HigEET REFEANSE. (URXEFIES T
HEUE LTES PR P& AR BT S E L L RN BB S 2 B — 1 * KE X,
BN R TR kw_onlyl £ kw_only2:

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

« var-positional: R, $85E AT ARG I — AMERE RGO B S HA R P51 (I e A
BZEHEZMMESEZ)G). EMES T ETEES AR » KE XL, BIaRmEE args:

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

o var-keyword: WAZRHETF, H55E M DARBUE R R TS (MIEHAES C 20 %
BYSHLIG) . RFES B SARETING ~ R 3, BIA L kwargs.
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B2 Al PARIIS 95 5 AT ML RE SR, ] DA R LE T e S0 e BRI -

2 Wargument R1EFLH .. SHEESHXHNFRE ILE S, inspect.Parameter 2%, function
"5\ K% PEP 362.

path entry -- J$E A O
import path F—AS BN B, 2xWEpath based finder AR RZL T AR,

path entry finder -- J§12 A I 754 5%
F—T] X% H sys.path_hooks (Bfipath entry hook) 3% [Blf) finder , A X 5 GEE 1t path entry
R E IR
15 5%F importlib.abc.PathEntryFinder DA T MREAEA DA FRES LI STV

path entry hook -- J&4% A LT
— RIS, EAERE A AR R path entry HH BB DL T BES B sys . path_hooks
HFE1R [Bl—path entry finder

path based finder -- 3% J* B A 4k 2%
BN —FhUsb 12 &30 %5, TIHE—ANimport path Th &AL

path-like object -- JRIEIA} R
RE—AD RGBS R BAREIR AT AR — TR HAER) str 20 bytes MR, &
PAg— ST os.PathLike PRI G . — D 3HF os. PathLike YRR Z LT os.
fspath () @@%}ﬁ%j’ﬂ str ﬁ% bytes %’éﬂﬂ@j{{#f{éé}ﬁﬂ%ﬁ%, os.fsdecode () %l] os.fsencode ()
AT AR IR RS str B bytes RBUMEER . M52 1 PEP 519 5] AK).

PEP
“Python H{5iF2 I HYSESCHHE . —> PEP jgiiig— (i it S0k, i1 Python 4 IKARAL(EEL, oiifil
A~ Python [ EE M HF BE Bk BAEE . PEP 1 2448 BORS A 0 F52 AR RIURS A1 T ORGSR PR
B

PEP [ {4 th R BOR R Pl WAL DO R DS 151 LA B R 625N Python F 31T HRL5fE
95 SR AL . PEP AR A SUEAEAL X N RS IR, IR R A R B AT A SOR .

%10, PEP 1.

portion -- {54y
P — 4% 25 R BEAS H S N X & (W AT REAECT —A> zip SCH) , BARE LI PEP
420,

positional argument -- {i. ¥ £ 5
2 Wargument ,

provisional API -- £[5¢ API
B2 APL R TR WA B HERRAEARE R 09 ) 5 e S MR IR Z AR I I g e 1 . BRI Il A R
SEAERMWA, (HREHYPRCNE E, 0] RBAEAZ O FF & & i e A LB OL N 3T 1) e R 3k
FWE (ERAFERRZED ). M ESOF NS REIT - U APT I Z i &% &2 1) ™
EE LA P B 1 e BRI A ] R S X R

IR 5 APLARE, S AARA R L el “ I m iR JT 587 —— A M RE A A I
HRS AT B S 2R B — i) S5 AR AR TT 5

XAPAL S R SO VPR E R AR SR WL E R 2Tl M K BT SRS BT IR . R I PEP
411,

provisional package -- ¥] ¢ {4
Z: W provisional AP,

Python 3000
Python 3.x KA ERHIWERR (X4 FHEMRAS 3 i K AIE RS T R I R C B T ) o Al
5 “Py3k”,

Pythonic

AR B BAURS S0 1 Python 15 75 fe i AN RURE RIBILE ,  IM0AS 2 1) HoAt i 5 i
AR R LB . BN, Python HFE I M & (] £ox TERIER A i Iy — A T35 AR SR 14 By
FICER . WEHAMIEF A AL, IR Python I NA I 2 R A — MO T
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( 2
for i in range(len(food)):

print (food[il])

11T R B2 14 B fi] 37t B Pythonic B 42 XA

for piece in food:

print (piece)

qualified name -- [} @2 8%
— AT R AR, BoR B 4 Je Vs it SO HEAS 2R, sREE B B8
7, AHKE I, PEP 3155, X[ T S22 MBI, e 4R S04 0R—2

(>>> class C: |

class D:
def meth (self):
pass

>>> C._ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth.__qgualname
'C.D.meth'

295 T 5 BT, 7 TR E & AR B AR /R IZIBR I AR5 B B B A, Hh e A )
ACHL, BT email .mime. text:

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

'email.mime.text'

reference count -- 5|14
TR AN R R . S5 AT N EBEE, ESRei. FEkimmortal %t
G EAKEAXHAE 5 T, RIS T 2 90RE . 51 710 Python A H5 K 15
HHE AT LR, (HERCPython SEELH—A Kdg o R, FEF R LAVH sys.getrefcount () B
BORR IR E X2 5| HTT4L

regular package -- 75 Ll
gt B package, BIANELEH —A _inic__.py X H K.

%52 W namespace package.

REPL
“EREL-SRAE-FTEIEIR” read-eval-print loop (45 , interactive fEFERS shell [R5 —/N44 .

__slots__
— P EIESS TR B, TS P R S I SR SR T R R SE 1 R T IAE . BRI TG
RyAT, (EARBHIFAFAL S, S RBEDEIGE I IR, BIUFENAAR Y AR, I
HHE A5 KRS

sequence -- J351]
—Fpiterable, ©XFFET __getitem_ () FRIR R EEEE S | HITERW TR TN, e X
T—AREVPIIKER __len_ () Jrik. WEFHIEBE 1ist, str, tuple fil bytes .
BAR dict HFHF __getitem () Al __len_ (), {HEMFAISHBSAEFS, H e T
K hashable ST A RO EHITTE.

collections.abc.Sequence %%%%%XT#/[\QEF%E@T% =, 'JBT:E __getitem__ () ﬂ]

_len_ () ZAF, WBENMT count (), index (), _ _contains__ () Ml __reversed_ (). LI
PR RB R A register () SREAMAM . BB KR FH HERELZ SR, 55
) 3 7 AR

set comprehension -- 4255 A,
AEFR— AR G 1 BT A B 7 TR IR I SR AR — PR EH Y. results = {c for c
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in 'abracadabra' if c not in 'abe'} ¥AENTFREES {'r', 'd'}. Z 0, comprehensions.

single dispatch -- Y15}k
—Fhgeneric function 73YRIE, HL PR ET EANSEEGRBRIEEW .

slice -- YJ )i
W HALE T Hr g sequence —F X 4. U1 R @t FH R Asbric R EVER, £ 1 PAHIL
;WE%&:\F‘%E‘J%&?, B4l variable_name[1:3:5]. HH§5 (FHR) ARicdE N s1ice Xt

Bl
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.

Z: I, PEP 387: Soft Deprecation

special method -- $£5% J5 7
— My Python R H B 773, SRR IEASSRBUIA TR B RGN WA N 4555 . X PP i 2 AR
B EECHSUR X2 . Frik 7 P i ScAS 2 Ul specialnames .

statement -- & f)
EARREFE (— MRS ) AL, —ZRIBAT AT PAE A expression BT KBTI
ZEKy, BTN if, while BY for,

static type checker -- F ARG 7 25
B Python ACHE I 64740 M, PAZE R ) 8L AN Bk 5 45 IR AN T . il S E 24 = PAK
typing k.

strong reference -- 5 5| JT|
1E Python [¥) C API w1, 585|238 AFea 5| AR A XI5 H . EQIEs | ]
W py_INCREF () KARHGRS | HMAEMIR 5| B AT py_DECREF () SRBEIE .

Py_NewRef () PRECATHH TR XL IRS . 8E, UOFER B HA 585 | /R e
iZ5w 5| ] FIE A py_DECREF () RREL, VARESHT] YR .

g2 Fborrowed reference.

text encoding -- SCAS A%
1E Python 1, —ANF4FER JE—H Unicode ALA% &5 (FEHEIH U+0000--U+10FFFF ). K T FEfES G H—
NFRFE, ERREYFIIE R TT .

FE—DFRER I —DFATEIIRRR N “Hid”, AT F50 B G TR AR
ﬁgno

BRI RSO FIE FibDads, BN AR FR DA

text file -- LA LAk
—FPRENS IS str MG file object. G — AN SCAS SO S B 2 17 18] — A T8I 1) 5 ) BHE 9T
ik Frext encoding. SCASCAFRY B T A5G A AR (o0 B 'wr) FTIFAY M. sys.stdin.

sys.stdout [/Xﬁ io.StringIO E’];Tﬁﬂo
TGS FEbinary file T fEREWS IS 5 1 2 2 [ SCHEXT S .

triple-quoted string -- = 5|5y fFH
HRAWEAESNE S (7) S8EEL1S () WS, BENEDR ESERSH— 95
WFERFREA AR, HE2AZMAAL. B RTEFAF 5 N SR &5 U 55 5 F0NE |
5, I HAT AR AT o/ (0 IR HEAT , RS SORY A JR B4R B4 H

type -- S
Python X4 () KB g s B JE TAH AR 38 AKX R R AR e KA. X5 800 1
__class__ JEMRVIFIEGZ M type (obj) KIRHL.

type alias -- JR74 3}
—ANRBIA A 3], B SR SRR B 4 5 AR AT o
RN A E 2 ik 2 22 A% . filn:
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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 Fll PEP 484, oAy xh HOIRER AR A -

type hint -- JR8I7§: iR
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
AHFPA.
Z W, typing Al PEP 484, H G %I BERT TEAN A .

universal newlines -- i Hl #if7
— MRS T, AT A f S # R TS AR & . Unix (T4 ZYE " \n' . Win-
dows B2 5%E "\r\n' PA M IH X Macintosh 25 %€ '\r'. & I, PEP 278 f1 PEP 3116 fl bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 7% i b 71
AR 2K g M annotation.,

AERREAS RSB IR, n] e oy HUK(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 -

HZ2 I, venv,

virtual machine -- L
— & e B E LT EANL. Python MEAIAL AT $A T i dmidg T 2E i byrecode

Zen of Python -- Python 2§
F1 i Python B ity 59724, A BY T RS [ X FE S . & H AR N AR BAR

iR A import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

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 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
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 w
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FiF PYTHON 3.14.0a1 f§ PSF #Fa] i

1.

This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.14.0al software in source or binary form and its associated documentation.

Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.14.0al 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 3.14.0al alone or in any derivative version
prepared by Licensee.

In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.14.0al or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.14.0al.

PSF is making Python 3.14.0al available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.14.0al WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0al

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0al, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

By copying, installing or otherwise using Python 3.14.0al, 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 3.14.0a1 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 Wk 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,
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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

108 Appendix C. F552F0iF o] iE




Python Setup and Usage, & {Thi# 3.14.0a1

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

AH:

<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. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

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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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
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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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(#2 E50)
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

(B L)

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

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE 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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(B L)

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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(B L)

IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Copyright © 2001 Python Software Foundation. All rights reserved.
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AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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CFLAGS_NODIST, 37, 39
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CONFIGURE_LDFLAGS, 38
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CPPFLAGS, 36, 39
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PATH, 10, 18, 42, 44, 50, 51, 53

PATHEXT, 44

PROFILE_TASK, 28

PURIFY, 38

PY BUILTIN_MODULE_CFLAGS, 38

PY_CFLAGS, 38

PY_CFLAGS_NODIST, 38

PY_CORE_CFLAGS, 38
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PYTHONPERFSUPPORT, 9, 15
PYTHONPLATLIBDIR, 10
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A
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BB, 28
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CFLAGS, 28, 37, 38

W AATHI, 25
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A AATHI, 25
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CURSES_CFLAGS
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A AATH IR, 26

D

-d
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descriptor -- R #, 87
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—--disable-gil

# A 4T, 24
——disable-ipv6

A AATHI, 22
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—-—enable-bolt
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F
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G
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H
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IDLE, 90

immortal -- i}(dﬁﬁ?ﬁ, 90

immutable —- AFHEXZ, 90

import path -—- & AHK4Z, 90

importer -- —%)\%&, 90

importing —— FA, 90

interactive -- X &, 90

interpreted —- FEEA, 90

interpreter shutdown -- FEEZ XM, 90
iterable —— &R £, 90

iterator —- I%fj(‘%%, 90

J
-J
# AT, 10

K
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L
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REPL, 95

wAATEI, T
sequence -- 774,95
set comprehension —--— %/E\%E%Eh, 95
single dispatch —- iﬁ“]}ﬁ, 96
slice —— ‘17]}-1;,96
special method -- %7 %, 96

statement —- JEA], 96
static type checker -- #AXA K EFE, 96
strong reference —— #%5|H, 96

TCLTK_CFLAGS

@A, 27
TCLTK_LIBS

#AATHIR, 2T
TEMP, 47
text encoding -- Xﬁ%@’%’fw 96
text file —- XZFX#, 96
triple—-quoted string —- 53]%$ﬁ$,96
type —- %A, 96
type alias —- %ﬁﬁﬂfé,96
type hint —- KA F#, 97

-u
AATHEI, T
universal newlines —- @ #4T, 97

Vv
-V
AATHI, 5
-v
S A ITRT,T
variable annotation -- Z &ARiE, 97
A AATH I
-2,5
-B, 6
-b, 6

BOLT_APPLY_FLAGS, 28
BOLT_INSTRUMENT_FLAGS, 28
--build, 34
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BZIP2_CFLAGS, 25
BZIP2_LIBS, 25

LIBSQLITE3_CFLAGS, 26
LIBSQLITE3_LIBS, 26

-c, 3 LIBUUID_CFLAGS, 26
cc, 25 LIBUUID_LIBS, 26
CFLAGS, 25 -m, 4
—--check-hash-based-pycs, 6 MACHDEP, 25
CONFIG_SITE, 34 -0, 6

CPP, 25 -00, 6

CPPFLAGS, 25 -pP,6

CURSES_CFLAGS, 26 PANEL_CFLAGS, 26
CURSES_LIBS, 26 PANEL_LIBS, 26

-d,6 PKG_CONFIG, 25
--disable-gil, 24 PKG_CONFIG_LIBDIR, 25
--disable-ipvé6, 22 PKG_CONFIG_PATH, 25

--disable-safety, 32 ——prefix, 27
—-—disable-test-modules, 27 -q,7
-E, 6 -R, 7
--enable-big-digits, 22 -s,7
——enable-bolt, 28 -s,7

TCLTK_CFLAGS, 27
TCLTK_LIBS, 27

-—enable-experimental-jit, 25
——enable-framework, 33

——enable-loadable-sglite-extensions, -u, 7
22 -V, 5
—-—enable-optimizations, 28 -v, 7

-—enable-profiling, 29 --version, 5
--enable-pystats, 23 -w,7
——enable-shared, 31 —-—with-address-sanitizer, 30
——enable-slower-safety, 32 —-—with-app-store—-compliance, 33
--with-assertions, 30
—--with-build-python, 34
—--with-builtin-hashlib-hashes, 32
--with-computed-gotos, 29
——with-dbmliborder, 23

--with-dtrace, 30

—-—enable-universalsdk, 33
—-—enable-wasm-dynamic-linking, 27
--enable-wasm-pthreads, 27
--exec-prefix, 27

GDBM_CFLAGS, 26

GDBM_LIBS, 26

-h, 5 --with-emscripten-target, 27
--help, 5 --with-ensurepip, 27
--help-all, 5 ——with-framework-name, 33

--help-env, 5 —--with-hash-algorithm, 32
-—help-xoptions, 5 —-—with-1libc, 31
--host, 34 —-with-1ibm, 31

HOSTRUNNER, 34 --with-1libs, 31

-1,6 --with-1to, 28

-i, 6 —--with-memory-sanitizer, 30
-J, 10 -—with-openssl, 31

LDFLAGS, 25 --with-openssl-rpath, 31

LIBB2_CFLAGS, 26
LIBB2_LIBS, 26
LIBEDIT_CFLAGS, 26

——without-c-locale-coercion, 23
——without—-decimal-contextvar, 23
—--without-doc-strings, 29

LIBEDIT_LIBS, 26
LIBFFI_CFLAGS, 26
LIBFFI_LIBS, 26

——without-mimalloc, 29
—--without-pymalloc, 29
——without-readline, 31

LIBLZMA_CFLAGS, 26
LIBLZMA_LIBS, 26
LIBMPDEC_CFLAGS, 26
LIBMPDEC_LIBS, 26

—--without-static-libpython, 31
--with-pkg-config, 23
--with-platlibdir, 23
--with-pydebug, 30
LIBREADLINE_CFLAGS, 26 —--with-readline, 31
LIBREADLINE_LIBS, 26 ——with-ssl-default-suites, 32
LIBS, 25 —--with-strict-overflow, 29
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——with-suffix, 22
—--with-system-expat, 31
—--with-system—-libmpdec, 31

--with-thread-sanitizer, 30

—-—with-trace-refs, 30
--with-tzpath, 22

--with-undefined-behavior-sanitizer,

30
—--with-universal-archs, 33
--with-valgrind, 30
--with-wheel-pkg-dir, 23
-X, 8
-x,8
ZLIB_CFLAGS, 27
ZLIB_LIBS, 27

—-—-version

HAFTHT, S

virtual environment -- Egﬁlfﬁﬁ%,97

virtual machine -— J& AL, 97

W
-W
AT, 7

--with-address-sanitizer

A AATEI, 30
—--with-app-store-compliance

AATHIA, 33
—--with-assertions

aAATEIA, 30
—-—with-build-python

# AT, 34
——with-builtin-hashlib-hashes

A AATHI, 32
—-with-computed-gotos

A AATHIR, 29
-—with- dbmliborder

AT, 23
77w1thfdtrace

wAATHIA, 30
--with-emscripten-target

B AT, 27
—--with-ensurepip

LTI, 27
——with-framework-name

wAATHIA, 33
——with-hash-algorithm

AT, 32
--with-1libc

AT, 31
——with-1libm

AT, 31
—-—with- libs

B AATHIR, 31
77w1thflto

W AATHIA, 28
—-with-memory-sanitizer

fr A ATH A, 30

—--with-openssl

wAATEIA, 31
—-—with- openssl rpath
4T T, 31
77w1thout c—locale—-coercion
AT, 23
—-without-decimal-contextvar
TR, 23
--without-doc-strings
@A 4T H T, 29
—-without-mimalloc
BAATEIN, 29
--without-pymalloc
AT, 29
—--without-readline
AATEI, 31
—-without-static-libpython
AT, 31
--with-pkg-config
fr AATHIA, 23
——with-platlibdir
AATHIA, 23
--with-pydebug
A AATEI, 30
—--with-readline
AATHIA, 31
—-with-ssl-default-suites
BAATEI, 32
—--with-strict-overflow
AT, 29
——with-suffix
LTI, 22
—--with-system-expat
AR, 31
--with-system-libmpdec
mAATHIR, 31
—-—-with-thread-sanitizer
B AATHIA, 30
--with-trace-refs
AT IA, 30
--with-tzpath
A TH IR, 22

--with-undefined-behavior-sanitizer

B AATEIA, 30
--with-universal-archs

BAATET, 33
—--with-valgrind

AT, 30
--with-wheel-pkg-dir

# AR, 23

Zen of Python -- Python Z ,97
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ZLIB_CFLAGS
TR, 27
ZLIB_LIBS
B AATHIR, 27
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