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CHAPTER 1

AN 4= =~
mITHINE
R E G, CPython fftfras St 24T 53 EL.

CPython SZBRAN YT : HALSCIR) Ay 24T/ T B A BT ARIE . WL implementations .

1.1 §417T

P& Python I}, AT DASEE N AT B L :

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

R LI B2 SR BT A -

[python myscript.py

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o YE I IEE B A tty A IARER AR, BATREA@MSIEHIITE N E £ 355]—4 EOF (X
PRESRFAF, ARPTPATE UNIX b4 ctrl-D s(ff Windows [4% Ctrl-z, Enter Rf=AIFFRF). A
KRR HEZ(E L, S5 tut-interac.,

o MIMHA SR MR HER ASCIER A, 38, FR T4 ST
o MHEFAZHAAME, Az HREER. T8 L2 AR AR

e ¢ command WK, AT command FKoRH) Python 4], command W] DAELS AT 0 PR N 22 4%
WA, R, A5 2 HEAHE Python 5] AR R EEE !

* Jil -m module-name M, 7 Python BIHLHtAE P AR E IR, IR HA A A AT .
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P HEAT, SfraEmmA, HdT.

BRI S R LSRR AR L, T IS ERE sys . argv B - 1R, HAUCH, TR NE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.

—-c¢ <command>

AT command i) Python {845 . command W] PAJE—45iE4), WAl A2 HIRITRF B £ &iEh), H
H BTSSR AR A R

TS, sys.argv IEANICEN "-c", HMYUFIHRMA R sys.path 73k (LEZH%®
RS E R TR BT A ) o
g% —A> #HiT34: cpython. run_command MRS E command,
-m <module—-name>
1k sys.path HERIGERR, LA __main  BERPUTHNE.

USRI L, WA s (Jpy). BURA AN Python #ib4, , (HARSZHIRXT 1L
AERRFIEOR (B, FRVFEHEETR - FAK) .

WAFR (A =) WAVFEM . MRS ER R I, REHE <pkg>.__main__
}’Fﬁﬂiﬁﬁ%ﬁtﬁo AT AR BRI N SRR A SR UL 3B 25 TR REAS 16 H A zip SCHFAY AL B 2k
B

ik

BEEITUANE T A ERCRAIDA C S SR AR, RN ENTH 30 X WY Python #EERSCfF. {HZ2
EARE T B s, B m T R R IR SO

WIEREE L ILIEI, sys . argv M NICEREABIRSCIT ) Se B AT (FEE REBEHRSCPEIIN], oS oosefs
B ") oo I—FE, YETHRFPMA sys . path BTFk.

-1 IR I RAE R BB R B T A, A sys . path BEARELE M T H SR A )
site-packages H3k. Fify PYTHON* FRbEAS -t AR S 1 205 .

VR PRI L STE AT, ARIAS T SR ARG . BilA0 timeit ML

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # 3 Bl &

5| k% —A~ #HiE: cpython. run_module FHfHi Z% module-name,

S0

runpy .run_module ()

Python A% AT DA B3 FH i 2 550 BE
PEP 338 -- ¥R A A AT

1E 3.1 AR AASH: SR A FRRIZTT _main_ T
FE 3.4 WUA K HE AR T (] S R 4 25 TR A

MIFHERIA (sys . stdin) BEANS . ARIER AN Ay, -1,
FEF LRI, sys.argv BS—AI0EE "=, W, EUETHFMA sys.path Ik,

4 Chapter 1. 41758
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5| K — MW SEH) HiTE: cpython. run_stdin,

<script>

AT seript i Python RS, XS HV R (X EMN) SO RGE#k4R, 51 Python U, A5
_main__.py XMFWHES, BE __main_ .py ICPFRY zip S

MBI, sys . argv (IS —ICERMRAE A 1T H R E A A

WR A2 R B He A ) Python SCIF, WHEIZSCIFFIE HSRANA sys . path BIFk, FF HABZSCF 41
__main_ BEHORIAT.

UNSRAR 24 Frfig 1) H oRel zip SO, WHEMIARZ A sys . path Ik, FHEZAEFR __main_
py XS __main_ BEHORIAT.

~I B A] FHORTE R AL N as T A, B sys.path BEAE S Y HTH R ACLEH W
site-packages F 3%, FrH PYTHON* IS S ok 20

g & —A T8 cpython. run_file JMiH &%l filename.,

W

W

runpy .run_path ()
Python AR AT DA 45 FH F) 55 35 2 g

ARG DI, (] -1, sys.argv[0] NZFRHE ("), HLLHIHRME sys.path BIFk. I
Sb, WRAGECRE, BREHSIE M tab ?I\%?’Fﬂf S14i (2L ricompleter-config) .

ZW

tut-invoking

TE 3.4 JA RS T HE R tab kb AR S i -

1.1.2 &%

-2

-h

--help
FTENIA iy A7 HEI0 S 0T [ BRI A B ) fRf JEL R AR S5 IR
—--help-env

$TE) Python % [ R4S 1) R FE AR G R H o
Added in version 3.11.

——help—xoptions

FTEN S % i > BRI iy R iR AR SR o
Added in version 3.11.

—-help-all

FTENE R G SRR .
Added in version 3.11.

1.1.

BT 5
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-V
——version
fai th Python A S IR H . /mEINTF :
[Python 3.8.0b2+
AR V BRIES, fn R EE R, filn:
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
Added in version 3.6: —VV 3£,
1.1.3 H{hikin
-b
TEXF bytes B bytearray ##ih str BARIEE HiIHE AR bytes 8 bytearray 5 str 5
TEXF bytes 5 int #F47THURIEPRE & &4 . 24BE09E 25 IR (~bb) B W) i .
TE 3.5 AR A AE B8 x50 bytes 5 int BYHE .
-B

2 RS, Python ATESAJRBIEETE A . pye U, BiEE0H PYTHONDONTWRI TEBY TECODE

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

FEHIET AN - pyc SUHFIEHEST N . 2L pyc-invalidation. 24¥%°8 default b, EL¥EEFIALE
TE LTI A (B A0 T 0 AT SO AR L BN T SGIEATIRAIE . 24 always B, FEETMHAE
) .pyc XIF, RiEF2 B E il 2 A e E M H AR IR O B (SO TIRAIE . 24580 never I, HE
FIEFAL) - pyc SCHREA S MR T 7 R Y S0 E A T IRAIE

BT . pyc SUPFRITE A S22 .

-d
B fETE R (UL HER ). 7SI PYTHONDEBUG AL & .
BRI 7R Python 243X 320, 5 W E K59k 20 .
-E
ZWE A PYTHON* FbsAs &, BNl GE iR B PYTHONPATH fll PYTHONHOME
TS - F -1 (FRE) I
-i
ARG NS, Sl -cif, B sys.stdin A&, PATHIASGSE, WAt A HAL
. AL PYTHONSTARTUP A
AIEIH T, BIAfE RER, KA R R . RN PYTHONINSPECT,
-I
PARR BB GE 1T Python. SXiRKFR FH ~E, —P -5 3L
TERE BT sys . path BEAELE A FTTE H AR5 1] P site-packages H 5. Ty PYTHON* Ff
B R A 20 o TR R AT B — 25 A B 1 AT 1 P A AR
Added in version 3.4.
6 Chapter 1. $491T5HIE
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-q

I assert 1EA)DAMATAIPA __debug_ WEAE MRS, BETE . pyc PRAZHIRN .opt-1
K TGRSO (bytecode) WS04/ (500, PEP 488), i/ PYTHONOPTIMIZE,

TE 3.5 JA KBS T (s PEP 488 224 . pyc SXfF44

FEA N -0 BRI ZFE SR AR . AT - pyc A Z RN . opt -2 SR REELHF LT (byrecode)
W3CE4 (2L PEP 488),

TE 3.5 WA B A ACH: (fd)s PEP 488 123 . pyc SUMF44 .

ANERFBABAEAN L AEVER AR NS sys . path:
« python -m module fiy%47: AZMIIIY I TAEH .

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

« python -c code fll python (REPL) fiy&47: ANEM I FEAFE , X RR Y1 T/EH %,
FES A PYTHONSAFEPATH 548 5, PAK —E Fl -1 (B 5) 2650 .
Added in version 3.11.

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

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

1EZ WA Y Python v, BT MG A BERLAL . DARFFATHR I ER X 8 __hash__ O fEHAA
ATHEN A EELE ChnER” o BARENTHERAS Python JERR R ORRRIEE , (H2AEH AR AT 1) Python
ERR AV E A TR A AT .

WAy FEALAY B 7EEE 0 B O B i A5 DR FE 48 il 55 B SR BB 4P, XAl AR T #4938 dict 7F 8%
WSO T B RERD O(n?) HZ4)E . 15205 http://ocert.org/advisories/ocert-2011-003.html T 1N .

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

ANERF Bl P site-packages HEEHNE| sys.path,
JES R PYTHONNOUSERSITE,

S0

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

B site BYPALHFTIATH T 0 GO0 sys . path BHAE. WER site KRR A T AL
KN ARRA A A ENTM B site.main (),

1.1.

HYMT 7
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-u

-V

55 1 stdout A1 stderr A ZEwh . MEIRT stdin i TC 50 .
5 7 PYTHONUNBUFFERED,

TE 3.7 WA KA AR T stdout 1 stderr Jii7E SCARJZ BUFE A FH 22

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

15 3.10 HUA K AASH: 1 site BEUR] ARG R EEAL Al ST BARFT . pth SO,

Z[#] PYTHONVERBOSE

-W arg

-X

ot (5 B, Python 1SS HLRIIRKHE 25 (5 BATHIF] sys . stderr,
BT LB TR SR R TE 48 (7 T B 5 b A (DG AR R B0 F 2 2K

%Bﬁhﬁz&:.

== 1/

-

-Wdefault # SN NRAAMLELE — %

—-Werror # HMARE

-Walways # Bk E L

-Wall # 5 -walways # [

-Wmodule # & MEAMBEREE K

—-Wonce # % A~ Python # £ %2 % — K%
#

AR EE

-Wignore

action 4% W DAMRIETT ZHATAS , REARIF SVTO GIER A AR, BN, -wi 5 -wignore A,
SRS EAT

[action :message:category:module:lineno

SEE VLB T B S FER R DAARE . flhll, -W ignore: :DeprecationWarning B Z Bk
£ 1) DeprecationWarning 4%,

action FBAN BRI, R 3E T VR A T B it
message "7 BULI 5 A EEFEMILE; AR RN,

category 7B 5L IMITHL (DeprecationWarning &5) . WA A B 58 Pr
KA NG E LR T,

module 7BV 2 (SEREFRE ) BORAFR; XFRVCHC I R/ NG U -

lineno FBIVLICATS . o O IEERCFTATTS, MM TEHM T1T5,

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

EEAE BV A PYTHONWARNINGS FREEAS B RAE ], W 0] PATE Python F2/7 ] warnings it
FrgEdl, B, warnings.filterwarnings () PRECR] 25 &40 FH E N AR,

1% 2|5 warning-filter /I describing-warning-filters | it 55 22 407 .

BRI —47, PARRVRRET AR Unix B # Lemd, 308 1T DOS £ @ BRI

PRE T & RSB LRI . CPython H Hi&E X T R4l e :

Chapter 1. 41758
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e —X faulthandler ¥f2H faulthandler. i # PYTHONFAULTHANDLER,
Added in version 3.3.

 —X showrefcount AJ{ERRFETH N BTE A ARG A0TE RIS, S ik S5 T EoRn i /)
WAFHA. X H I TR A

Added in version 3.4.

e —-X tracemalloc {#ifl] tracemalloc #ibtE5h%} Python NIEADECIE . BRGNS, H
A T ) 2 PR A BR By i (5 2 e A -X tracemalloc=NFRAME 3 & 3 fi & [ ]
NFRAME Wi/ iREE . #5208 tracemalloc.start () fll PYTHONTRACEMALLOC | f#1ENE

Added in version 3.4.

¢ -X int_max_str_digits Xf W B B A FHF P E LK ERH. 5N S "
PYTHONINTMAXSTRDIGITS.,

Added in version 3.11.

e —X importtime E%@L’\EF/\*%%E’JEHLIETJ ° E%E%*ﬁﬁ%@%» %ﬁ“lﬁ]ﬁ] (@?ﬁﬁ'ﬁgﬂ@%/\) AMH
S IE] (HERR IR E 1 T )« TR E B R 2 SRR AR ] BE 2 th s RS YA python3

-X importtime -c 'import asyncio'. HIFZE PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
o —X dev: &l Python JF &AL, 5IAZEBGAE I T B A& FEG KIFH ST . 5iES1H

PYTHONDEVMODE ,
Added in version 3.7.

« -X ut£8 il Python UTF-8 #3(, -X ut£8=0 ¥ th&% ] Python UTF-8 it (R e it
B E SRR R AN, WS Py THONTRS,

Added in version 3.7.
+ —X pycache_prefix=PATH fuIFRf .pyc KB ALAGE H S ARBIHATR, A AEH

% W, PYTHONPYCACHEPREFIX ,
Added in version 3.8.

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

Added in version 3.10.

+ —X no_debug_ranges SFEFAFERIGXT R P AFERBIMIE G R (Z504T. RIS R
ROV ) WL B4R A8 RIML . SXAERR B/ MR AL X A pye SCHURIHRAE H AL I vl 7E
R S (B B B U M L AL B s . D31 S ] PYTHONNODEBUGRANGES
Added in version 3.11.

+ -X frozen_modules M & O ¥ 45 B e J& 15 24k S AWLHI BT Z 8. {58 on RREANTRF
BT A of £ Fm BT Z 0. W52 4R Python (IE# 1% 4L) WIEKIA N on. 40
REEI Kb (B TEAERZEIT) WEIA K off. & importlib_bootstrap Al
importlib_bootstrap_external FHELiEEE 8 2oy, BMEZERYEIN N off. Hik
%8 PYTHON_FROZEN_MODULES.,

Added in version 3.11.

o —X perf &) X} Linux perf PEREAMHTAR IO SCRE . MEEHL T RIS, perf MEREMHTERIFHENS
245 Python i . MEHU(LAER L& AT HMAE S 51 RGEA RGO ST . BOA
{HR7off”, HiEZ M PYTHONPERFSUPPORT Hl perf_profiling.

Added in version 3.12.

11. 91T 9
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o —X perf_jit fJF5 M XIXF Linux perf 14887041 &% 49 35 I Fif 4lf DWARF 285, 42t 1
BEE TS, perf VR M7 &% K5 HE 4% G ] DWARF {5 5k 41 &5 Python i JiJ. 13k T { A&
L & bR I AE 2 BT AR G SRR DR R A MUE AT 3. BOAE o 55 2 Y

PYTHON_PERF_JIT_SUPPORT Al perf_profiling.
Added in version 3.13.

e =X cpu_count=n ¥} % FH os.cpu_count (), os.process_cpu_count ()  Hl
multiprocessing.cpu_count (). n M KT ET 1, WET XN TEEZREHENSELN R
Zily CPU IR PRSI AG L. Hi%S 5 PYTHON _CPU_COUNT., I3 n 2l default,
MR 2% 78 S AT AT

Added in version 3.13.

e —X presite=package.module FEHl—PEEHLN Y site BIERIATZ BIPAK _ main_ Ak
TFAEZ U FA . B, I MEFANEIRAR _ main_ . MEIGE T2 54 Python ¥ 4f1k
MR T A . Python FFB0 A8 XAE X4 i IIET A RBAFAE. 7S] PYTHON_PRESITE,

Added in version 3.13.

o -X gil=0, 1 55 HIEEMEUE M GIL. &N 0 UAERLE T ——disable-gil BRI BT
Y1523 H PYTHON_GIL #11 whatsnew313-free-threaded-cpython

Added in version 3.13.
CEAVFE MEBHDFEE svs._xoptions FIORHLIX LA,
Added in version 3.2.
FE 39 AR KB BT -X showalloccount 3T,
JE 3.10 fJRAR AT B4 T —X oldparser 11,

114 EHIEeE

Python AR 25 R B A1 K 2 9 5 024 o T L G P 85 5 1« ATy AL B B A G
B KL

F A B TERM B0 dumb H5-25 i (1.

R BEE T FORCE_COLOR FRBEAF &, WIJGie TERM FUE AR B B . o0& H T AR T ZLimE 05k
2278 ANSLEE SUFHIIE CL RS

AR E T NO_COLOR FRBEAF i, W Python XeEki i P25 g B (6 . 1WA R/ T FORCE_COLOR,

JIT A X 6 A AR -t At T EL ke 45 o €8 B . BLANAE Python fERESR RS I B B L W RARE A
PYTHON_COLORS 3258, WA M Sed: =T NO_COLOR, &It 4ed LT FORCE_COLOR,

1.1.5 ARy =5 FRYETR

-J
PREd 45 Tython I .

10 Chapter 1. $491T5HIE
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1.2 INETE

X LEPREE AR S Python (9470, ENTRAEMQATIF R Z BIBALBARY, H -E 8 -1 RS, HARZIE, 2417
TEM G iy AT T K 2 B PR AL ) B
PYTHONHOME

AR Python N B . BRINTE I T EBAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W%, Hi prefix fll exec_prefix 2N EMMERH S, RIAEML
T /usr/local,

4 PYTHONHOME #{i% HEAH N, BHMESFNEN prefix Ml exec_prefix, TENWEIREARS

[RIHME, T#¥F PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH

RIS RIS . R 5800 PATH AlA): S os . pathsep 4Rl F %
BAGAF (W10 Unix i STIT7E Windows L FIZM5) . BRAZME R AEER) H .

Tl H SR 2 A, B PYTHONPATH 4% H 0] PAG | FH A& 4li Python #HLH) zip SCH (YRGS R
K)o TCIEM zip S AP B,

EOANR T B RMCH T 2 ik 42, (HiE AR 2 VA prefix/1ib/pythonversion JFif (S0 30
PYTHONHOME), ¥ % & XMINMNE| PYTHONPATH,

AN H SR iE AR R AR PYTHONPATH Z Hj, IEGN ESCH4E ok Frifiidng. #RK%
120 DAFE Python R PIAE NAS & sys . path R THAE,

PYTHONSAFEPATH

%Hiﬁ%ﬁﬁiﬂ*ﬁ‘ﬂké?ﬁ% THAER A TEAR Z AR N E] sys . path: 20 - I T
RS -

Added in version 3.11.

PYTHONPLATLIBDIR
MR EWBC R FAi R, MBI sys.platlibdir {H.
Added in version 3.9.

PYTHONSTARTUP

AR — AT B SO A FR, 1% SO Y Python iy & S 7R A2 TS IR 78 A S /s 2 TR
1o N AAE T L H A A AT PITE R[] — iy 44 23] PP, PR P B SO AR 82T DA
FEALH A ST R TR BB o ARIE W] PATERXASSCPF BB R FF sys . psl Ml sys.ps2 AR T

sys.__interactivehook__,
e RSN SN S ATk FiFFHT cpython. run_startup .
PYTHONOPTIMIZE
XACRPB R — D AES PR, B T4 € -0 I WERBCH—R%, WBAH S T 2 k4
E -0,
PYTHONBREAKPOINT

PR R AR E, BN S B AR IE A TR R S A T TR G B AR R
FA, BEEZATHAX SR sys.breakpointhook () WERIALIREZETT, FHE H S HNEM
breakpoint () RKIHH. WRKRBE, & NEFRAH, WEHY T(E pdb.set_trace”, FFILAF &%
HFAFER0” 253 sys .breakpointhook () HYERIASEEABAT Al 1 B 2R ] .

Added in version 3.7.
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PYTHONDEBUG
AR BRI — D HES TR, B Y TR E - I, MRS — R, BRI S T 2K
€ ~do
IEERAR B TR B Python A 308, 75 DB KE 2205

PYTHONINSPECT

AR BRI — N AEE A7, BN TR E -1 2RI,

28 S A] iy Python AAAS ] os . environ FABBDATERR T £ 4l I s il A Arsi =
GIR— AR SE) HiTFH cpython. run_stdin.

1E 3.12.5 AR K AASE: (4 3.11.10, 3.10.15, 3.9.20 1 3.8.20) % T2,

TE 313 A K A AR T AR oy WIAE A PyREPL, FEULIS L PYTHONSTARTUP Bttt K
KB H A,

PYTHONUNBUFFERED
BEAS BRI — MRS FATH, B S T —u i

PYTHONVERBOSE
SRS BRI — MRS P, BT HE v 0. RSOy — R, e S T2k
FHE -v.

PYTHONCASEOK

WIRBCE T AR &, Python 2% import IBAIHHIK/NG . X AUFE Windows il macOS _FARL.
PYTHONDONTWRITEBYTECODE

PSR ARG — M EZFAFER, Python FfASHAEF APBIRING A . pyc 3CF. XA T4
SE —B P

PYTHONPYCACHEPREFIX

AR E T B BE S, Python KiES B H XM P HEERZE T B A coye XM, A Z IR 1)
_ _pycache_ HFEF%., XY THE X pycache_prefix=PATH ¥%&T,

Added in version 3.8.
PYTHONHASHSEED
QAR AR B AR B E BN random, R —ANBEPUELE A str AT bytes X R IG Az BRI T.

W PYTHONHASHSEED #isA—EEBUE, B RFAE A [ 5 1 1507 SR 2B BUWs 7 BEMLAL BT i 25 19
FAUHY hash() 455,

;Efgﬁ e VAT B Az, Bl TR A By 5 FAs i, =i —4H python JEFR L =G
filH-
HEE TN — 1 [0,4294967295] Ul NI+ Ed 8. i@ B O FHAE e A BEATLAL .
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
WS AR BB — R, B PR B E R R &R BT AT R e K R
Added in version 3.11.
PYTHONIOENCODING
AR AR AR B AT 2 W, B2 # T encodingname:errorhandler AR H
I stdin/stdout/stderr fif B 44153 . encodingname #ll :errorhandler R4 Al 6, 57 str.
encode () HHYE SAHE

X1 stderr, :errorhandler B4 ZNE; ACFEFEF ¥ 2~ 'backslashreplace’,

12 Chapter 1. $491T5HIE



Python Setup and Usage, & {ThR4s 3.13.0rc2

1E 3.4 AR B EAR B “encodingname” FR4 BUAE 2 W] LR

TE 3.6 A K AEAZ T AF Windows |, X T 22 HAE G & i X 2 206 A8 & 48 8 by, BRAIRILHE

FET PYTHONLEGACYWINDOWSSTDIO. I HRifE it B A2 i) F) SO RIS AR 32 Ho 5 i
PYTHONNOUSERSITE

WREE T AR &, Python ¥ A4 Al P site-packages H XiRNMNF| sys.path.

S0

PEP 370 -- 43 ff F'11 site-packages H 5

PYTHONUSERBASE

FES R P EEE K, BRERITE user site-packages HFPAK python -m pip install
——user I ZLRIEE,

S0

PEP 370 -- 43 il 11 site-packages H g

PYTHONEXECUTABLE
AR E T IS AS E, W] sys.argv [0] FRREBh AR BIE NN &l C sfri T A MME. X
{FE macOS _FAEfEM .

PYTHONWARNINGS
AR BN T - 3. W — A PUE SR A, B4 T2 g E -, FIESEH I
Ht e e o m TA R P e B

E"’iﬁrﬁ; g AR BB AR A TC A5 A MY, ) T R R i et i A 5 (BB A BN DL T & Z I 1Y
AR 5):

-

PYTHONWARNINGS=default # &\ AL EZL — %

PYTHO ANINGS=error # HHEAFY

PYTHO RNINGS=always # R AL

PYTHO RNINGS=all # B PYTHONWARNINGS=always #f [
PYTHO ANINGS=module # 4 M F # 3 £ — %
PYTHONWARNINGS=once # % /|~ Python 3 f2 % % — K%
PYTHONWARNINGS=ignore VN NE

.

12 5] warning-filter 1 describing-warning-filters | it 55 Z2 4077 .
PYTHONFAULTHANDLER

TS B EREE AR B — N EZS A4S EE | faulthandler . enable () 27E)S S B8 : 2 SIGSEGV,
SIGFPE, SIGABRT, SIGBUS il SIGILL 2555203 — MAbHiZs DA%%5 i Python [v] 35 B . A EAS &
ZMF X faulthandler I,

Added in version 3.3.

PYTHONTRACEMALLOC

WER PR B — N ES AR, WS tracemalloc BB SIX Python PY174 L 1) iR
B %2 B2 ORATERR BRI [ 5 B P i B K igk . BI4N, PYTHONTRACEMALLOC=1 HARFFHE
Wi, 5% tracemalloc.start () R THEELZEE . XENMTIXE -X tracemalloc &,

Added in version 3.4.

1.2. IMBETE 13



https://peps.python.org/pep-0370/
https://peps.python.org/pep-0370/

Python Setup and Usage, & {ThR4x 3.13.0rc2

PYTHONPROF ILEIMPORTTIME
AR MEPRFAS BN — D AEZ 4583, Python & BIRBHR S AFED T2 KN H] . X SF T 3LE X

importtime P&,
Added in version 3.7.
PYTHONASYNCIODEBUG
MR MAE BB — AR A7, WS E ] asyncio fEH TR
Added in version 3.4.
PYTHONMALLOC
BCE Python W75 Be s M/l 226 iU 1
V'8 Python Jr i JTI i N A743 T A e -
o default: (] BRIANAE LA

e malloc: X}FrfA 4, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM DOMAIN_OBJ) f#if{ C

JER) malloc () PR%L.

e pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ I {# /il pymalloc 4 fir 5 Ifi %]
PYMEM_DOMAIN_RAW I{#i ] malloc () K%K,

e mimalloc: X} PYMEM DOMAIN_MEM #] PYMEM DOMAIN_OBJ i i ] mimalloc 4} Fir £ i %}
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

2 IR T
o debug: 7 BIANAF LA 2 EA2 R ald 1.
» malloc_debug: 5§ malloc tH[E{HE %R T .
» pymalloc_debug: 5 pymalloc fH[R{EE S 26 i 1.
e mimalloc_debug: 5 mimalloc H[E{HIA S ZEETH 8 T
Added in version 3.6.
A 3.7 RS AEASTE: B9 T "default " L.
PYTHONMALLOCSTATS

WARBE— A AR2E P45, Python FFAESR B EEHT Y pymalloc X 52 X I LA K A5 5 A IR T ) pymalloc 4
FFor AR PG R B o

WA PYTHONMALLOC PAEEAE HEAE AR SR G C FER malloc () ZMEL#s, BUE WA Python FYRLE A
Y HEpymalloc, WJSRAS ER4E 205

e 3.6 JUA K A AR B A R A ] DARIOH AR A AR 4 i i) Python.  WREHE N — =T
FFER URFBA AL AT -

PYTHONLEGACYWINDOWSFSENCODING

R NAES FRE, BRIAR filesystem encoding and error handler Bz IE T 3.6 IR Z HiHY{H “mbcs”
F “replace”, &N, KR HHIEAE “utf-8” FI “surrogatepass”.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding ().
B] H 4 Windows.,
Added in version 3.6: ¥ Z {11 S 4] PEP 529,

14 Chapter 1. $491T5HIE
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PYTHONLEGACYWINDOWSSTDIO

WERBE— RS TR, WG B4 & S A S A4S . XMW Unicode “FARIFAHRSE 5 20
PE G R T TS, A utf-8.

WERFRER A E W (B SCHRBEEE ) AR HE s 6 ok KR AR 5 29 20
B] H 4 Windows.,
Added in version 3.6.

PYTHONCOERCECLOCALE

WARAEBER 0, B FEF: Python iy 47 FH Bk k& Gt i BT ASCIL ) C 5 POSIX X Ik i% 56 il 4 46
SRR T UTE-8 kit 4.

WERSEAS B RARE (SO0 0 ASMRWME) , W7 S3AEEAR B LC_ALL ISl R £ 4 15
I HAR & 45 LC_CTYPE 8| 1Y 24 iy DAk 0wl & A BN © K, 5 R B aUHg B 3T ASCII 1)
POSIX [Xi, #KJ5 Python CLIRHHE NN Z iRz TH 2 iS22 LC_CTYPE JERIH 45 & i 7 B & 1
1) DR 335 1 -

e C.UTF-8
e C.utf8
o« UTF-8

WA RS T A E XIS i —A, A 4R 4k Python 3247 2 B RFLE 24 BT ERR B4R R B i
B LC_CTYPE M/ B . X ORIR T IRER AN Sy AIIS AT T ) — oA r A At v e DX I e 1 ) 2.
(14 GNU readline J§) Z4b, ibGELE T HERE CIBIXLEHERE R A TEIZT Python fifREaR) A KAE i)
PREEINAESA) C I #4E (B140 Python H 2/ locale.getdefaultlocale () HAEIHH T
e

(i 3 Ml 53 b3 1 B o Xl i o 5 4 L R — AN IR TR 5 38 sys . stdin Fll sys.
stdout G surrogateescape FHRALTELS (sys.stderr £44%:{fi [l backslashreplace YA
AEARAT A I T b — ) o X AAALIRAT A AT AR I8 5y ) PY THONTOENCODING R i o

T E B, WS TR f e, BCE W Y Python i35 4T HERT AR AU BEAS R 4% fis A i )
e ) XA AT AL T 015 RS )5 & PYTHONCOERCECLOCALE=warn $-5:2{ Python F stderr &
SR .

B, RPEEAE R A 25 1, B H ORI &3 i H AR I, RN Py THONUTF S )
FIAEAZ G BT ASCIL {1 DX Ia B TG o WA 20 () Fof 47 3 9 IR A DA R il A B2 B FH AsCIT TR &2
UTF-8 N R G4 H .

A 4 Unix,
Added in version 3.7: %25 PEP 538 T i1 .
PYTHONDEVMODE

UAR MR AL RN — DR P47 H, W JE A Python JF 2, SIAFERRATS LT BN RS
BOTH KRB SN TN A . XSO T IE X dev BT,

Added in version 3.7.
PYTHONUTF8
WRBEN 1, 5225 Python UTF-8 £,
#H 0, MIZE) Python UTF-8 .
BCEARAT HAB AR 2 P A E AL TR W 45 A 01 1B) S B
Added in version 3.7.
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PYTHONWARNDEFAULTENCODING
HUSRCERBEAS RS — A E A7 AR IR I RA IRASTSI , #5231 %% EncodingWarning

12 5] io-encoding-warning 3 T % .
Added in version 3.10.

PYTHONNODEBUGRANGES
WEREE T &, B MTERIEXT R AR EE R (BT, FHIR RS S A 45 55 i
o) MR AEAR 2 BURTR . XAER RN AT X GAN pye SCEFIHMRA FIALH AT TE MRS
[ 0 5 A A M R o 37 B
Added in version 3.11.

PYTHONPERFSUPPORT
RIS, ERFE X Linux per £ Z3Hraf i SCRFPAGE Python ¥ F RER & G2 o
WRBER 0, MIFEA] Linux per £ PEREMITAR S0 -
FWBH -X pers iy 44T perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_ SUPPORT

AR AR RSO AR, ERFE A Linux per £ 2pHraR Y S5 PASE Python i ] R & /] DWARF
R R RARI

WAREA 0, WAL Linux per £ MREM TR K
BB X perf it MAFTHEIUR perf_profiling.
Added in version 3.13.

PYTHON_CPU_COUNT

AR B AR B N IEEERE, BERFAESS os . cpu_count () fll os.process_cpu_count () iR A
1H.

FESH -X cpu_count AT
Added in version 3.13.

PYTHON_FROZEN_MODULES

WER BEAS B on B of £, TURHI & O VR S5 BEHU & 5 B0 F AL T 205 . {0 on R BN
B A of £ FRTEANTRIEZM . X TR ER (EFREOL) BRIAR on 1 X E 00 2 iR
off., I E importlib_bootstrap Ml importlib_bootstrap_external {HEZEALHL M 2o

FEH, BB gN of £,
WFEZ R -X frozen_modules iy 4150,
Added in version 3.13.
PYTHON_COLORS
WER ARG 1, AR R Ao 6. SO 0 KA . AES[iE6nE.
Added in version 3.13.

PYTHON_BASIC_REPL

R MAR RN 1, R AN BT 2 curses Ml readline (YET Python (REPL, TiiHf
AL GE BT AT a I REPL o

Added in version 3.13.
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PYTHON_HISTORY

I IREE AR S AP R S . python_history UM E (FEBGAMEOLT, BR-MHPEHZETH
.python_history %),

Added in version 3.13.
PYTHON_GIL

If this variable is set to 1, the global interpreter lock (GIL) will be forced on. Setting it to 0 forces the GIL off
(needs Python configured with the ——disable—gi I build option).

RS -X gil apATkI, LWL e s T A &, H96 2 4 whatsnew313-free-threaded-
cpython,

Added in version 3.13.

121 BiRER TR

PYTHONDUMPREF'S
MRV, Python KE7E K AR 5 6 A A1 A7 5 10 GRS 4L
FEFEM -—with-trace-refs W EET L E Python,
PYTHONDUMPREFSFILE

?Eé‘%ij%%%jf’ython RETE K P RE 2 I R TS SR AT RS R AN T | TR0 fik 22 PRI B2 HH A AR BT X
IV [ .

L -—with-trace-refs MK E & Python,
Added in version 3.11.

PYTHON_PRESITE

AR AR RO — MR, WA RS A U B B Bele T A, BRIFE site BEBRAIN
Fr2ui, e _main_ BURAIEZ B I, XPPCRARBRALGAEN __main__.

RO T2 Python AR AL A EAA TG A o

HRA—THER, 5 package .module ffON{H, WURAE import i 41 A .
RIS -X presite QTR LT IL eI T A &

i B ——with-pydebug MEEIIANCE Python,

Added in version 3.13.
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CHAPTER 2

£ Unix IR T~{E A Python

2.1 RIFF IR Python BIRHTRAE

2.1.1 ¥ Linux &g
Python Fil/E K241 Linux ZATH_L, HAER— ML A M . (H2, nT AR L F i St L)
RETE R AT IR BEA R AL PR W Y o X B AT A R A S 408 Gt 19 BT R4 1) Python

402 Python A7 Bl SE 228 HURAE AAT IR LR 2 v, SEMT DARRRA I 1 E 08 A AT BT . S RA
M

S0
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian FH

https://en.opensuse.org/Portal:Packaging
X OpenSuse i/

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

https://slackbook.org/html/package-management-making-packages.html
XtT Slackware F

19


https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
https://slackbook.org/html/package-management-making-packages.html

Python Setup and Usage, & {ThR4x 3.13.0rc2

2.1.2 7£ FreeBSD #1 OpenBSD L

o FreeBSD I/, fii [ AN &8t

[pkg install python3 ]

« OpenBSD HIF*, il PAF av a8

pkg_add -r python

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

4N : 1386 JI P 3KEL Python 2.5.1 (7] i K7

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

2.2 {33 Python

WERARAE H © %1% CPython, T4 5L B ZRER JACHY . ARWT PATR Bdso A i) source i@ B INIUR
[ clone. (URARARZTTEAN T, ABAARBELLATSE clone., )

ey A ) i 2 ALK

./configure
make
make install

Ff5E Unix -5 902 5 2 0 RIS SR I00 3 2 PRI SRAE Python IR U B H 5T By README.rst 3C{F
H

e

make install AJPAZE HE{h3E python3 T FH 0. Rk, @ make altinstall A2
make install , R AGHERLET exec_prefix/bin/pythonversion ,

2.3 5 Python #8XHIEEEFIIHF

SIS T AW OI R prefix Mexec prefix BT BLIAZESIF HLR % BERR I JEF 3 GNU
WP TR LA A 3L

B, #ERZE Linux 24 &, PIENBOAER /usT .

X4/ EF ==
exec_prefix/bin/python3 RRESS I HELE V&

prefix/lib/pythonversion, exec_prefix/ ALEARMERILY) B SRR E
lib/pythonversion

prefix/include/pythonversion, {0 E FF & Python ¥ Al ik A fRRE 2% FIr 7 1Y in-
exec_prefix/include/pythonversion clude LM H SR B
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2.4 ZLIf

AL Unix B Python JIAS, & ZEARANATHRATALR, fin:

[$ chmod +x script J

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

[#l/usr/bin/env python3 J

BAEREAS PATH 1822 Python R4S, {H12, JL86 Unix R TARIEA env @4, FHILTREEZ /usr/
bin/python3 fifi g A R -

BiXE Python 7S (i /] shell 74, 152 H subprocess i,

2.5 HE X OpenSSL

1. BT & ATRI OpenSSL B & A RGAFAEAFAEE , 7H KRB F openssl. onf CHBAFS-HER M H 3%,
AT /ete Fo FERZBBEATIR FIZSCIFRAE /ete/ssl (3 /etc/pki/tls Ho % HFILN Y
BE—A cert .pem HEFI/EE—14 certs HE.

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

2. F#k. 9203 OpenSSL., HHALA/RME] install_sw A2 install. install_sw B HFRA
L4 openssl.cnf,

-

$ curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \

——prefix=/usr/local/custom-openssl \

——libdir=1ib \

——openssldir=/etc/ssl

$ make -j1 depend
$ make -78

$ make install sw
$ popd

3. {#i 7 B & X AY OpenSSL 451% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath i
5t )

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

ik
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OpenSSL [N T KA CEA [ T AR ABL. RANT 2EHUH 25 1% Python SR ¥ OpenSSL. il —~Hr )
JRASKEA B E S OpenSSL LR USRI LA T
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CHAPTER 3

Bt & Python

3.1

B K

%1% CPython T BEAYFF M RACA

Cl1 gidgn. nIEE) CLLRRE gt .

F£ Windows |, Z£%% Microsoft Visual Studio 2017 B 55 H i 4,

%f TEEE 754 % s $00F0 77 i Not-a-Number (NaN) Y 3C

XFERFRR SCHF o

}F ssl Ml hashlib §" @A OpenSSL 1.1.1 NHEARAAS T OpenSSL 3.0.9 A HEF K A ARMAS .
SQLite 3.15.2 T sqglite3 J @b,

Tcl/Tk 8.5.12 1T tkinter £k,

2231 autoconf 2.71 Fl aclocal 1.16.4 3¢ & H4: i the configure I,

A 3.1 JUAR A A o FRAE TR Tel/Tk 8.3.1 A< .

1 3.5 WA & RS B /E Windows |, FIAEFFSE Visual Studio 2015 5B HAIA . BIAEFR 2 Tcl/Tk 8.4 JiiAS .
TE 3.6 MUAS B AEAS T BRAEEOREE ) C99 551, 4 <stdint.h> fil static inline BR%L,

TE 3.7 BUA B A AR EOR AR SC R AT OpenSSL 1.0.2,

16 3.10 JUA % A A8 o BAER5 % OpenSSL 1.1.1, §5% SQLite 3.7.15,

TE 311 fRAS & AEAR T C11 451558, PI7EESE IEEE 754 #1 NaN £}, 7 Windows I, 2% Visual Studio 2017
BRI A . PUAESE B Tel/Tk version 8.5.12 T tkinter bk,

FE 3.13 fRAS A AR o BRAESE3E autoconf 2.71, aclocal 1.16.4 #11 SQLite 3.15.2,
1525 PEP 7 ”Style Guide for C Code” #11 PEP 11 "CPython platform support”,
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3.2 EERBINH

N T R AR, Python JEAUIS AL 2N AE R SO BEHTAE BT A C AR BRI i 0 T

make regen-all

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

make regen-configure

Makefile.pre.in MR T EAMMSCA: . BN A AR TEBAMENHW TH. #K regen—*

make target.

3.2.1 EEERIF

make regen-configure fird¥{lif] Tools/build/regen-configure.sh shell A4 i aclocal.
m4 SR configure WA, BiE M H—> Ubuntu 2528 R AR I FEIAE R TH A I B vl 5 B i o
A Al e, PUT a2 il DAE A HIIE AT

[autoreconf —-ivf -Werror

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

3.3 BoE ikl

HPAT I XA configure JIARIET:

[. /configure —--help

Z:|# Python JEACISH ) Misc/SpecialBuilds.txt .

3.3.1 @Ak

——enable-loadable-sqglite—extensions
TE sqlite3 BURAY _sqlite ¥ @B B2 SR NEY e (BUANT).
Z: 0l sqlite3.Connection.enable_load_extension () F¥EM sqlite3 Fibk,
Added in version 3.6.
—-disable-ipv6
S TPVO SRy (F SR MBRINE ), WL socket iR,
——enable-big-digits=[15]|30]
5E X Python int ¥ UFFR/N: 15 8 30 AR
TEBOAE LT, BRI 30,
£ X PYLONG_BITS_IN_DIGIT & 15 8 30,

Z 0l sys.int_info.bits_per_digit .
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——with-suffix=SUFFIX
FF Python [ ] $AA TS5 26 1% A SUFFIX

7 Windows #1l macOS FERINJG4N . exe (W IAT04H python. exe), ¥F Emscripten 5 & F2) . s,
1€ Emscripten JW/YE#% 128 .html, fE WASI b2l cwasm, WifEHAM TG Fh—A2 2455 (Tﬂwﬂc
2} python),

JE 3.11 AR KA AR TE: JE WASM P& FERMAJGZ N . s, .html B .wasm Z—,

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

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

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

2] os .pathsep B FEAT -
Added in version 3.9.

——without-decimal-contextvar

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

%I, decimal .HAVE_CONTEXTVAR fl contextvars ik,
Added in version 3.9.
——with—-dbmliborder=<list of backend names>
Bt dom B db J5 e AT .
BEEEMNES (2) RN FE, & EmaRR.
e ndbm ;
e gdbm ;
e bdb ,
——without—-c—-locale—-coercion
B CiEF M UTE-8 iyl 2ok (BRIAHIEH) .
NE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE H1 PEP 538,

——without-freelists
4% P 23 e 2H BB DASMY BT 1 He 4132, Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python FEH %4 (BRIAH 1ib).
Fedora 1 SuSE ¥£ 64 {ii°*F-& H 1ib64 ,
Zi] sys.platlibdir .
Added in version 3.9.
—--with-wheel-pkg-dir=PATH
ensurepip FHHIH wheel 3 H % (BRARTL).

HELE Linux ZATHAGFT G R ME B U R 458 O £ . U Fedora 7€ /usr/share/python-wheels/
H st T 423 wheel i, AL ensurepip._bundled fi.
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Added in version 3.10.
—-with-pkg-config=[check|yes|no]
HE e 15 B 24 (] pkg-config HAGIIAEKIH -
» check (BRIAMH): pkg—-config JAn]
o ves: pkg—config NI,
+ no: Bt &AM pkg-config R HAFTE
Added in version 3.11.

——enable-pystats

J& AT Python PERESET Rtk dk -

TERGAEOL R, R EdRgE. (A python3 -X pystats figd B E PYTHONSTATS=1 Ff
17 JeAE Python JE NS H GE B IE -

e Python iR i}, AIARGEVHERICAR C 8 M BRI BRI Stk Se vt 4t .
HOERANT -
« WY -X pystats iy ATHENL.
o MY PYTHONSTATS FftEAS& .
« % Py STATS %,
o M sys BEBIE IR £
- sys._stats_on (): BHSITEAERE .
- sys._stats_off (): EHGITEIRIEE.
- sys._stats_clear (): EBRGITEHE.
- sys._stats_dump () : R EARELAHE SC1F, FHFRGETTHE.

ST EIR i 2 /tmp/py_stats/ (Unix) Bf C:\temp\py_stats\ (Windows) F1 ¥ {FE = (W] fE
ME—) SO QRZHSENEAE, SR HT BN S stderr.

ffiff] Tools/scripts/summarize_stats.py ST EHE .
it Hd
o BRAER:
— L "1251: success, failure, hit, deferred, miss, deopt, failures;
-
- REBHHL.
o PH:
— PNk Python i ;
- PyEval ] /;
- HEARIM;
- QAR ;

- Eval J§ H: vector, generator, legacy, function VECTORCALL, build class, slot, function “ex”, API,
method,

. X%
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— incref f] decref’;
— fiEREZy incref Al decref';
- 43 all, 512 bytes, 4 kiB, big;
G E
- KR ARSI
- SRS AR AL Y
- RBGAT
- A
- BRI/ E AT AR B
- BHUTHY uop.
o B3R i -
— BRI
- EUTHAXIR;
- CIERRIRTR
Added in version 3.11.
——disable—-gil
JA X ANt global interpreter lock (GIL) 1547 Python Y SR8 Pk 5045
E X Py_GIL_DISABLED %[ sys.abiflags ¥Rl "t".
%2 %] whatsnew313-free-threaded-cpython | 1S .
Added in version 3.13.

PKG_CONFIG
f8M pkg-config THAYFELE.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config i,

3.3.2 C YRiFEEIm

CC
C Jiifanta 2o
CFLAGS
C iikantnis.
CPP
C WAk HEER 4.
CPPFLAGS
C WAL HEES AR, B —-Tinclude_dir.

DA LR

3.3. BCEEIN
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3.3.3 HHEIRIEM

LDFLAGS

e iERR, Bl -Llibrary_directory.
LIBS

TGRS, B -11ibrary.
MACHDEP

AL AL AR 0 2 S AR

3.3.4 AT HE=F WKL

Added in version 3.11.

BZIP2_CFLAGS

BZIP2_LIBS
Ff Python 4442 %] 1ibbz2 [¥) C Jiifss AIEEEARIENR, H bz2 BIR(HH, #& pkg-config.
CURSES_CFLAGS

CURSES_LIBS

% libncurses mf libncursesw fJ C 45 i 28 Ml EE 25 bR, B curses i [, &
pkg-config,

GDBM_CFLAGS

GDBM_LIBS
Ett gdbm [ C Gk B AT -
LIBB2_CFLAGS

LIBB2_LIBS
1%} 1ibb2 (BLAKE2) /1) C 4ifgs FIEEE 48 R, M hashlib B fER, % pkg-config,
LIBEDIT_CFLAGS

LIBEDIT LIBS
X 1ibedit 1 C midan LA AR, B readline B, 3 pkg-config.
LIBFFI_CFLAGS

LIBFFI_LIBS
B 1ibf£i {1 C i MIEERAR IR, h ctypes B, # 3 pkg-config.
LIBMPDEC_CFLAGS

LIBMPDEC_LIBS
FAf libmpdec { C i asfIEERAS AR, H decimal BRI, A3 pkg-config,

il

BrAEFERE T ——with-system-1ibmpdec 5 WX HIEEAE BIFBARR -
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LIBLZMA_CFLAGS
LIBLZMA_LIBS

FEXF Liblzma 1Y C Jiifan MEEHERR AR, B lzma B, # 35 pkg-config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

X libreadline ) C nikaS MIEEHEAR AR, H readline ], %35 pkg-config.
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

X libsqlite3 By C 4iisdefIHEHEANIEENS , B sqlite3 B, 35 pkg-config.
LIBUUID_CFLAGS
LIBUUID_LIBS

FEXF Libuuid B C 4iisdefIEEEAS NS, B uuid BI@EH, %35 pkg-config.
PANEL_CFLAGS
PANEL_LIBS

F1XF PANEL ) C #ifan FEEHEAY bR, A% pkg-config.,

BIX) libpanel 8 libpanelw fY) C %% MG A% AR, Hi curses.panel FBEHMEN], ik
pkg-config,

TCLTK_CFLAGS
TCLTK_LIBS

FEXF TCLTK (1) C Siiftas FHAEHEAR AR, 3% pkg-config.,
ZLIB_CFLAGS

ZLIB_LIBS
B 1ibz1lib { C i fIEERAR IR, h gzip BUREN], A5 pkg-config.

3.3.5 WebAssembly &I .

——with-emscripten-target=[browser|node]
N wasm32-emscripten ¥ B4 HFE .
o browser (BMME): Tz &/ stdlib, ERiA MEMFS.,
« node: NODERAWES I pthread % #5.
Added in version 3.11.
——enable-wasm—dynamic—-linking
i WASM J&E I Bh &S HER S HF o
EHSHERE ] dlopen. AIPATICPFIIA/INRE i T BR A SE A5 BRI R IR P4 v S
Added in version 3.11.

——enable-wasm—-pthreads
> WASM = A pthreads 373 .

Added in version 3.11.
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3.3.6 ZIRETHIEELH

—-prefix=PREFIX
1t PREFIX H 228 QU JE R S0P 78 Unix B, EERIAY /usr/local,
ZAE A AEIZA TS ] sys . prefix 3B,
YERRB, PR AMER ——prefix="$HOME/.local/" {FH % H &+ 4% Python,
——exec-prefix=EPREFIX
1 EPREFIX W B o R SO, BRINH ——prefix.,
ENAEIBATIEI sys . exec_prefix 3KEL
——-disable-test-modules
AGEFFILERE test Bk, U1 test WE _testcapi ¥EEHL (BRIARHIFH2AE).
Added in version 3.10.
——with-ensurepip=[upgrade|install|no]
1e#% Python “ZEIIEATH) ensurepip fird.
e upgrade (®BRi\): iZfT python -m ensurepip --altinstall --upgrade fji‘d .
e install : &fT python -m ensurepip —-altinstall fyd.
e no : NiZ4F ensurepip.
Added in version 3.6.

3.3.7 'MgEEBRIN
MG E A REEAF i ] ——enable-optimizations ——with-1to (PGO +LTO) M & Python. i®L& 4
f) ——enable-bolt ML A HIRSETHHERE .
——enable-optimizations
Ml PROFTLE_TASK J& H ABL B SO S tAL (PGO) (BRIANEE).

C %1%t Clang T2 F| 11vm-profdata F2/7 #£17 PGO. #& macOS |, GCC MFHFEMFE: 1
macOS |- GCC H 2 Clang [ 54T .

WIEREH] ——enable-shared Ml GCC , W PAZEH] libpython HHiYE SUIEMIE - TR RS A1 HERE SR AR

EHIIA -fno-semantic-interposition .

Ik

TEAG ], RPT RE B B gnifan B P m B S e B AR AN AT . XS R TR
SHAEAREUAL B RAR T A — T I 2 . ZHE Clang AR X S04 Wl CFLAGS W
SH -Wno-profile—instr—unprofiled RFshiPHIEA].

Added in version 3.6.

FE 3.10 A kA A w: #E GCC _Fffif] —~fno-semantic-interposition .
PROFILE_TASK

Makefile /] #|FFIEAS B . PGO ] £fY Python fir 47554

RiAH: -m test ——pgo —-timeout=$ (TESTTIMEOUT) .
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Added in version 3.8.
TE 3.13 JjUAS Ko AR AR TR : AT 55 2R WK AN 25 P iR b 220 5%

——with-1lto=[full|thin|no|yes]

TEGm R S BRI L (LTO) (BRIAHEE).

LTO Hf C #4ii%#% Clang T2 F| 11vm-ar Z4{ (7F macOS MK ar) , DA SCH LTO B HEH: 3
(1d.gold 8¢ 11d).

Added in version 3.6.
Added in version 3.11: ZEfifi § ThinLTO 454, 357 Clang F{#i ] ——with-1to=thin,
TE 312 A B AR AR 0 QAR g i SCREREE ] ThinLTO JEARYE R Clang b BRIAEAL RN .

——enable-bolt

FAVFE A BOLT 4442 i — it itk 28 (BRIAHZERD).

BOLT J& LLVM 3 H i — &R (HH A SR W87 L il 70 . AR 23K 11v-bolt Al
merge-fdata A,

BOLT {758k j&—MH 24 5 35 H H It H HZm B2 24 98 00 2 i vy . PO TH@ MEH T3R5
JIT DAL I T 40 R BR + HABA AL B 24k + CPU M4l &, I B AEIra da #5323 30 H
T LLVM 16 Z Fi ) BOLT Mg A7E R 2637 5t R 2 (15 BOLT A i, 3 ZUE I LLVM 16 5
FAS#E4T BOLT ik

BOLT_INSTRUMENT_FLAGS Al BOLT_APPLY_FLAGS configure ZF B #{ F X N7 1lvm-bolt
FBRINSEUEE & R 7 BIFE 75 F1RF BOLT %58 b7 H T — s il Qs

Added in version 3.12.

BOLT_APPLY_FLAGS

240 BOLT {ifb ) — i il S BHEZS 11vm-bolt IS,
Added in version 3.12.

BOLT_INSTRUMENT_FLAGS

2 pey g R SO % 4 11vn-bolt IS,
Added in version 3.12.

——with—-computed—-gotos

TESRAEFATJE T goto THEL (FESCHF S LB ) «

——without-mimalloc

2% B P ) mimalloc 73ces (BRAHEH) .

Z: WIS AS B PYTHONMALLOC

——without-pymalloc

EEMIFRRAE R) Python A fF7)BiLes pymalloc  (BRIAWE) -

Z WA & PYTHONMALLOC

—-without-doc—-strings

SNERES SR FAFER AU AF T (BRAJE )« Python HE SCRY SURYFAFER AN 258«
AE X PY_COERCE_C_LOCALE %%,

7% PyDoc_STRVAR () »

3.3.
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——enable-profiling
JH gprot il CEZEHMIIIT (BIAKEER)
——with-strict-overflow

¥ —fstrict—overflow BN E| C JRidetsifhr (EEGATE L FRRATH M —fno-strict—overflow
R

3.3.8 Python i R 4%miE

P A Python Jg 48347 ——with-pydebug S HIF.
TR ARAS B ROR |
o BOANRRITA %L 78 warnings B, BRINES S IEER ISR 1.
* f£ sys.abiflags FILA d #xic.
e A sys.gettotalrefcount () PR
o TSN A-X showrefcount .
o IR -d A TR PYTHONDEBUG 3435745 1 F T IR AT 25 o
o WX __11ltrace AFERSCEE: WRE TR BN AT RS SRIEIE R T R ARZSGE ER
o A NPT TR 7, DAGEAS I G2 o X 3 AN HAD N 74 5%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

o W R 4% #ifdef Py _DEBUG Hll #endif R EMMAIL. B assert (...)
_PyObject_ASSERT (...) W5 : ANiXKE NDEBUG % (SHiES M --with-assertions FLE ).
FER BT AR

- I TR RS R AR A

— {7 Unicode Al int X4, WAAHEREAEHEAT THE3E, A TRMRE A T ARG MIAT4.

- WRORAT B T35 I R o 24 W S5 11 R S T B AR 235 | R

- KA AR AR AN RS M B R

- BARBUESS (ge.collect () BREL) WX BHEdEA T L EAK A

- W TERBAR BB AE KA, Py SAFE_DOWNCAST () B A BHU i Al Bl e «
Z: I, Python JF KA AL E S - - with-trace-refs .

TE 3.8 A A A AR T A A ORI A B O TE /2 ABIL 251y 2 LT Py_DEBUG AP EEIRE [R] B i
YT Py _TRACE_REFS % (ZW.-—with-trace-refs %),

3.3.9 iHiAEIR
——with-pydebug

FARIRAR KT %1% Python: 5§ SCk Py_DEBUG GERIAAEE D).
—--with-trace-refs

ST A TR EE (BROIAREER) .

BRI :

e "X Py_TRACE_REFS %,

32 Chapter 3. A& Python



Python Setup and Usage, & {ThR4s 3.13.0rc2

e IA sys.getobjects () EREL.
o MEEAS RN PYTHONDUMPREF'S
PYTHONDUMPREF S ¥R$578 8 i B R FE f#7E Python 1B H M3 ERAF G X GRS | T4
SRR GRS PORER .
Added in version 3.8.
e 313 JRAS e A AR T A R AL 5 A AT F R 7)1 244 3 i 2 ABI AR
—--with-assertions
YIRS C = assert (...); fil _PyObject_ASSERT(...); (ERHAAEH).
IR BB SEL, WHE OPT ik & AN 3L NDEBUG 7.
B -—with-pydebug I (X% F4#X), B ARAKE .
Added in version 3.6.
—--with-valgrind
JEH Valgrind - (GBRIAEEA]) -
—-with-dtrace
JEJ DTrace (BRIAZEHD).
2[5 ] DTrace £ SystemTap {ilji&, CPython.
Added in version 3.6.
—--with—-address—sanitizer
J& H AddressSanitizer 7RSS RGN asan, (ERAKHZEH).
Added in version 3.6.
—--with-memory-sanitizer
J& ] MemorySanitizer 7RSS RGN msan, (ERAHZEA).
Added in version 3.6.
—-with—-undefined-behavior-sanitizer
J&t FH undefinedBehaviorSanitizer 7K & X AT A ubsan, (BHANZEH).
Added in version 3.6.
—-with-thread-sanitizer
J&t I ThreadSanitizer (#5550 M %%, tsan (BRIAHTR).
Added in version 3.13.

3.3.10 $HERRER

——enable-shared
2 13552 Python J# 1ibpython %% (BAKEH).
——without-static-libpython
A% 1ibpythonMAJOR .MINOR. a, WA python. o (BN IRiIFH-24%E).
Added in version 3.10.
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3.3.11 %I

—-—with-1libs='1ibl ..."'
HERMIE (BOARZ).
—--with-system—-expat
HEZH expat FEGiE pyexpat Bk (BRIANT).
—--with-system—-libmpdec
B L2 mpdecimal FORINH _decimal §REH, S decimal #idk (BRINHE).
Added in version 3.3.
TE 313 A B A BRI E 22 ) mpdecimal J,

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal JZEJFEACHS 1 R4S F-BE Python
3.15 s Ko

S0

LIBMPDEC_CFLAGS M LIBMPDEC_LIBS.,

——with-readline=readlinel|editline
N readline BEHEE—A 5.
« readline: {§i J{| readline /E-H 5 .
« editline: {7 [ editline YE4 5 .
Added in version 3.10.
——without-readline
Aif readline b (BRIAZ:).
A€ X HAVE_LIBREADLINE %%,
Added in version 3.10.
——with-1ibm=STRING
B 1ibm Hep RN STRING (BN DL RGN E) «
——with-1ibc=STRING
H Libe C RN STRING (BONTE LRGN &)«
—-with-openssl=DIR
OpenSSL R H 3%
Added in version 3.7.
——with-openssl-rpath=[no|auto|DIR]
B OpenSSL FEIIZA TS H 5% (rpath).
o no (BRiN): AKX E rpath,
e auto: RF--with-openssl fll pkg-config H el rpath.
e DIR : H#:%H rpath,
Added in version 3.10.
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3.3.12 L& MEIn

——with-hash-algorithm=[fnv|siphashl3|siphash24]
% Python/pyhash.c R AA L.
+ siphash13 (BRIAMED;
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: I T siphash13 3 H 25 BHA(E.
——with-builtin-hashlib-hashes=md5, shal, sha256, shab12,sha3,blake?2
P EL I A AR -
e mdb,
e shal,
e sha256,
e sha512,
« sha3 (37 shake).
e blakeZ2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BRIARY B RSB F47 5
« python (BRIAH): R Python HE#FEFE
o openssl: £ OpenSSL BAEAS).
o STRING : R A= L5475
Sl ss1 Bk,
Added in version 3.7.
A 3.10 A K AAE T %8 python fil STRING .24 TLS 1.2 BEAHARBAAIHML .

3.3.13 macOS i&In

2 i, Mac/README .rst,

——enable-universalsdk

——enable—universalsdk=SDKDIR
Bl A R A . SDKDIR 57 B K i ) macOS SDK - (BRAHTS ) .

——enable—-framework

——enable—-framework=INSTALLDIR

1% Python framework , [l % F-FE 450 Unix 23R, T #6240 INSTALLDIR $558 T 455672 (AN

7)o
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——with-universal-archs=ARCH
5 W B AT e ] e SO IS B T ——enable-universalsdk B AR
T HETT

e universal?2,
e 32-bit,

e 64-bit,

e 3-way,

e intel,

e intel-32,

e intel-64,

e all,

——with-framework—-name=FRAMEWORK
>4 macOS H1) python HEZRSE 4R, (N M4KE T ——enable-framework AR (Bik: Python).

—--with-app-store-compliance

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

Python Fr i A £ 25 CLHR 24 42 52 45 macOS F110S | I #EAT A Ay Ml ke A sl A T AT R 7T
o ISR, S TRE Y CRTRT 2 I Y R SRR AN T 22 . BRI RASRRE H R SR TS A
NN R SRl v

Added in version 3.13.

3.3.14 iOS &I

% il iOS/README .rst.,
——enable-framework=INSTALLDIR

BIE—> Python iE5L. [T macOS, & LA FKIEI INSTALLDIR Z4JU2 5 HiI LR -
—-with-framework—-name=FRAMEWORK

TREHEZE I AR (BRIAZFK: Python),

3.3.15 & RGIFER
K G, BRSSO, N TN E B CPU B4 5P 5 H 2 Python. A2 XU 4 1 7 B — A R4 22
£ 1) Python ffREds . HU7Y Python ARRAS A5 52 XU 415 i) 4L Python fiASH PLAL
——build=BUILD
A FHE BUILD _EHATHIEIACE., WHH config. guess i #ENFG2].
—-host=HOST
X G VA EAE HOST (HAR1-5) Lzt
—-with-build-python=path/to/python
BN Al python B SCPFRBEAR
Added in version 3.11.
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CONFIG_SITE=file
TR — A4 e AR SO R PR A
8P config.site CA:

# config.site—-aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_dev_ptmx=yes
ac_cv_file__dev_ptc=no

HOSTRUNNER
T8 X i AL TG #9247 CPython HYFEST .
Added in version 3.11.

2 iR Bl

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

3.4 Python ¥ &%

3.4.1 WBRGIEENHF

e configure.ac=>configure;

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

e pyconfig.h (B configure fz);

e Modules/Setup: #| Makefile fifi [ Module/makesetup shell JHZAE ) C P JE;

34.2 FEMEDR

o C3tff (o) RAEMMEIM (Lo) HER.

o —HSEE Libpython (.a) RHEXEIRIZEN.

+ python.o FfIF#SFE 1ibpython #5EH: | i AF2)F python Hi,
o C Y B Makefile #4721 (3 Modules/Setup).

3.4.3 =% Makefile B%r
make

KT RGO, SR B BN BUER IR 2t N 2 JG B @), AR EAM 2 AT
make, B ($ I Make )15 30 ) $:H9 2 ERIA H #r, BIFE Makefile rfvig SR EE— H A% . E45 %8 L (42357 CPython
WHT) Xi@E N all HFF. configure AP B—> autoconf 454 @DEF_MAKE_ALL_RULEQR ki
B IR make all FRAEIRAS HAR. AN =

e profile-opt (ffiffl ~—enable-optimizations FiHE)
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e build_wasm (ffiffl -~—with-emscripten-target HiH)
e build_all (R AH LA HAL R B

HRYEHAT A TE SO, Make R 5B A BATA M AR BCE R B AR (R SCRmT AT ) . A FETE L)
FHKIBAT configure. AL/ HARHBIIECERR 2 F B2 Fah4:dm1r), F it Make A %A riz 4
TBAE E R A MRS B A TR B E TR A H AR o AR N AR TR 0 B AR B L, ARTT R BRI 2
A, WSRARAE JCE B A R @ s L ) 8T, make clean && make W% REMS PR 22 B ) &,
ﬁﬁ'f')"ﬂ% FETH T L I [A) S AL 22

make platform

¥y python F&JF, (HAMEFRAEESY AL, DORFAE W — 40 platform BY3CHF, Hp HEE&E 174
RH S TEYNE B SCAS, Bl macosx-14.3-arm64-3.12 8 linux-x86_64-3.13,

make profile-opt
{ifi | profile-guided optimization (PGO) #4 7 Python., YRA]PA{#i ] ——enable-optimizations Ff B P 3 {f
H i make A HEAE AR (HIXFE. make all of &%) make ).

make clean

Pl ST

make distclean

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

make install

7 all HFRI%E%: Python,

make test

i all HERH M —-fast-ci #EIETT Python MK, FHKAL
« TESTOPTS: FANM I sl iy -4 7 L5
o TESTPYTHONOPTS: %fi#M7 Python ﬁ*ﬁéﬁiﬁ@ﬂ
« TESTTIMEOUT: IR H| (ERIAME: 10 434h).

lgit clean —fdx 2 “IHH” MR NAENERHE TR . CHBERICAXT Git RPERIMSCE. 41 git bisect AHRILF
‘imﬂj‘ T’rt@{(;; 2T 2 8] AT I A SRR SE B A S A . TSR, e R R BT RS Git B30, IR RERTRY
APERZH T
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make buildbottest

X5 make test KM, HH BB RSN 20 5940 ——slow-ci ¥EHI, M AR --fast—ci &I,

make regen-all

EHAR OLF) BAEMEAERSHE. X3 (HART) MG, AR A as 3o X H4a
W) & A& i, S A HiE4T make regen-stdlib-module-names fll autoconf,

344 CH IR

HE C YR E NN B ER, il sys fib, EA1HERE L T Py_BUILD_CORE_BUILTIN ZJfEHL
A, NERHE _ file  JEME:

>>> 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_ '

Hth C 4 R AE NS PR R, il _asyncio fik. Ef17E& X T Py_BUILD_CORE_MODULE %[
LTI E. 7F Linux x86-64 | [#fi 1

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup T4 Makefile H#x, PARSE C P RE. fE XTIk, C Wity N B, ERRiC
*shared* Z J5 & LY RO A B 7S .

% PyAPI_FUNC (), PyAPI_DATA () Ml PyMODINIT_FUNC £ Include/exports.h HHE CRHZH E
7 Py_BUILD_CORE_MODULE ZZM AN

o Q1% Py_BUILD_CORE_MODULE %E X 7T, fliff] Py_EXPORTED_SYMBOL ,
o N{# ] Py_IMPORTED_SYMBOL ,

R % Py _BUILD_CORE_BUTLTIN H45iRMHAEAE AL M AN C YR b, B PyInit xxx () HEL
WAL S, FEEARN T InportError .

3.5 ZRiF 2R FOSERESRMARRE

A . /configure AN E R E IR, FH Makefile ffiff.
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3.5.1 TAbEEHRE

CONFIGURE_CPPFLAGS
AR g CPPFLAGS IW{ERE#YS . /configure P4,
Added in version 3.6.

CPPFLAGS
(Objective) C/C++ T Ab Bl gsbn s, BN, AR Sk SCPF AL T AR bR #E /Y H % include_dir W, 5 i 1]

—-TIinclude_dir .

CPPFLAGS fl LDFLAGS #is B4l shell ({E DA REDS (5 F PR35 AR & 45 5 1 H SR D JARi e
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
R ATRE S A G SN T RS M AL B AR AR

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

Added in version 3.2.

3.5.2 miFFFEE

CcC

C i 2o

Bin: gcc —pthread.,
CXX

Cot BT S

Fifn: g++ -pthread.
CFLAGS

C HiiFatras.
CFLAGS_NODIST

CFLAGS_NODIST F-TH FfRRELR AN stdlib C §7 )@, — H A4 Python W24 Ho/N ik g8 AR R & A
CFLAGS f)—HRBHREAT E H B (gh-65320)

Felih, CFLAGS AR Y4405

o GRS - I O T NS SRR R KD . -1 SRR AR AR, H H crracs
FIATATREARERRF L SET user- HI package- JRFITHRILE) -1 HEhR.

o INE BRI —werror o KM TCIALE W i H) P22 i AL @ AT A X R s A
Added in version 3.5.
COMPILEALL_OPTS
WA make install H#E PYC SCERHMESS compileall Ay 4THIET . BRIAME: —70.
Added in version 3.12.

EXTRA_CFLAGS
AN C Gk dede 2 -
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CONFIGURE_CFLAGS
A5 CFLAGS WEAE LY . /configure A,
Added in version 3.2.

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

PY_CFLAGS_NODIST

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

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

PY_CORE_CFLAGS
¥RiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

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

PURIFY
Purify 4. Purify 22— NIFJHERF .
BINHy: ZSFRFE ORI ).
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3.5.3 SRR EN

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

CONFIGURE_LDFLAGS
A& LDFLAGS R{EME1%25 . /configure A,

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

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS _NODIST Wil }5:0 5 cFLAGS NODIST #i[R. — H3E4T Python NI 24 FAGEBSRTEFT T 5
K LDFLAGS [—FR5r IR P B (2h-65320).,

i, LDFLAGS AR 4405

o ST L OB T U ER R B, L BRI MZEFI N3, 9 B LDFLaGS hiy
FETIEh#45 4 user- 1 package J22LTHRAEAT L 1iEhs .

CONFIGURE_LDFLAGS_ NODIST
AFE: LDFLAGS_NODIST FHAE Y, . /configure A,

Added in version 3.8.

LDFLAGS
AR, I, RO T AR R H 3% lib_dir P, R -L1ib_dir
CPPFLAGS Ml LDFLAGS #Rits B4 & shell HELLATEREAS G T BREEAL B P 15 19 H SRAG Y AR

LIBS
HEREgR ARG, TERERE Python W7 ST B EAB B 4 HEHERS -
Tﬂt{[] o -1rt .

LDSHARED

WEE— IR L

¥RIAH: QLDSHAREDG@ $ (PY_LDFLAGS) .
BLDSHARED

L EE 1ibpython BYfiT 4.

¥RIAA: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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

PY LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY CORE_LDFLAGS
T AR R G U A R A
Added in version 3.8.
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CHAPTER 4

£ Windows _E{& F§ Python

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

ANFETFRZHL Unix RGERIRSS . Windows K ALIFILAT 52 R S8 H51) Python B2 . 11k Python W i, £
4F-PASK CPython [AIBAHEEAS JeAiifift 4i1% T Windows ZRERRFF o X SU LAY 32 B4 A 222 JH] 74 Python
TN, AL R R PR R DR AR R R o AR P ARG S R S LR BRI T b T 2e%e b g
BB Y AR e AR I3 B B ZIP SCA

W PEP 11 filfig, Python %17 HiUX 54> Windows -5 1 35X BT Microsoft # A 4T+ FE K 32 45 Ji 15 Y A A
A XEXIRFE Python 3.13 37 4F Windows 8.1 S HSHIMA . QIPRARTGT % Windows 7 SCHF, 1i§44%¢ Python 3.8,

Windows $2{it T FZ AR LHRRET, R LR PR — R TR B
AL WEFTH AL, X Python HEATALMZEAIIH iIF A N RN, B k.

Microsoft Store €, J&— A1l T T A<FI 4, 44 IDLE s HAFF & FREEH A7 &) Python L3t B 7F%H
Windows 10 3 5511 &40, (H 0] DAL b 261 A R ARy . Bt T2 @RGSR R
Python ¢ H T H.,

nuget.org %% @, M TRERNA RN R B LA . B THE Python WsuafTIA, (HAN R HHT Hik
AP ST,

Tk B9 €L 2 Python HyBR/NERAL, T AR A B RAY B R 7 A

4.1 EBREERF

411 ZREERE

PUA™ Python 3.13 2 REF AT I N #K - 32 (i1 64 NRAII K H WA . web installer (WEEZ%AT) J2— /NP
WA TR, ERfE el i, RISHE A T RITTRWEN . ofline installer  (BZZHAL) W BRING
BRI AL, TR PEDIREVIRT B Internet T4 N WS T #w 3 DA T MRl AR rh i T B
b7V

R LR G, W LAEFELA R AR —
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZRIZ:2)7:

. & I%@Eﬁijﬁl)’f’éﬁﬁﬁ (BRAERR 23 CasfT AT R W, B0 WA P LE:E A F Windows #)
Python & 7 %

» Python 2234 B G ] - H sk

o i& | T Windows #4 Python & #) %5 REHR IR S — TR AY e 10 2 %%
o RREBARMERE, MEME, JEBh#e pip

o QERVEFERF L H U N3] PATH

o PRAET AR Fi AT

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

WER AT P 2se, WiksE A LR TEik ol
o DERTRERE R AVE PRI HR Blt v
Python %225 %] Program Files H 5%
o & 1 T Windows 84 Python Jg %) 32 435 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, L H SRS INE] RS PATH
o PREED A LA
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4.1.2 Wi MAX_PATH PRl

Ji st | Windows B4R BERR 8 260 NFAF . XA KT A AR TO VAo I 2R

TEFCHTAS ) Windows Hr , JH R T 98 e 21| K 24 32,000 4~F4F . (AR ZEL R O 5 H Win32 K pgfe”
ARG, B E Y54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H LongPathsEnabled i 1,

XLV open () BREL, os BIBRAIK 2 BCHAN AR I RERE 2 H 1R 1K BE R 260 P AT AL
L W we i v [ S R 5 s L 8
T 3.6 A A AS B Python S I 1 XHR B AR SEHE -

4.1.3 Ft Ul 23

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

AT GE T /2 AT RER ) AT R A

B ik

/passive SR HEEET IR P ACH.
/quiet BB AN SR AT AR UT
/simple B 1k P

/uninstall F&B Python (JoiEHIA)

Nayout [directory] il | %k ir & 444
/log [filename] 6 H sk e &

Jir A HAb e AR A% 80 name=value , HHEEHZ 0 REAILAEE, 1 RBMEAFFESAE. AT
e 1 5 B AN T R
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B ik BNME
InstallAl-  SHJTA H P2, 0
1Users
TargetDir  “Z¢3E H 5% HF InstallAllUsers &£
Default- HETE P ERIA SProgramFiles$\Python X.Y BR
AllUser- o ) SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- AR 2400 PSSR B $LocalAppData$\Programs\Python\PythonXy B
faultlust-  INZHE KA $LocalAppData%$\Programs\Python\PythonXY-32 57
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul P iamBA B E X (%)
Custom- 2 H 5
TargetDir
Associ-  HUNLEZAE T RHEhEE, W1
ateFiles B SR B
Com- RA oy FSHIFEN . 0
pileAll PyC o
Prepend- K23 FIBIAH M 0
Path 2| PATH HX¥F . PY WS E|
PATHEXT
Append- KB FIIAH SR M 0
Path F| PATH 74 . PY US|
PATHEXT
Shortcuts — WIR T %%, HEREA, |1
SCRYF IDLE 61 @ HedE Jy
=
In- 4735 Python F-JJf} 1
clude_doc
In- R R SO 0
clude_debuy
In- GRIF R F RO 1
clude_dev ., AHEX— 1] HE T2
GHARTH .
In- % python.exe DA K 1
clude_exe  HHKICM. ZME IR A fE
RPEEEAT .
In- 44536 B T Windows #g 1
clude_launc Python /2 #) %5 .
Install- NOBER A O P 4 31
Launcher- J& 3 #%. & F 3
AllUsers Include_launcher #
WEN 1
In- LR UEEFY B, |1
clude lib 4 B&X— 2] BE G B R
AT H
In- LHAM S H) pip Al setup- 1
clude pip tools
In- LRPRSTZE (r.pdo) 0
clude_symb
In- L% Tel/Tk X#41 IDLE 1
clude_tcltk
In- AR E R B 1
ude_test :
4 X S R A 1 Chapter 4. 7 Windows _t{§f Python
clude_tools
LauncherOr {43554, XFFER O

- A2 B = AT
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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 J

BV PAERCA W IR RN 0L T 24 224 Python (94 NRIAS, W DAGE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

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

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

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

<Options>

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

<Option Name="Include_ launcher" Value="0" />

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

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

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

414 BTFREE

I N BRI A5 205t P R A7y Python AYSELE R EINRE, WSRIEFEZREX LL D) RE W] AETR 22 Internet 2. R
THEGIX AR, WIDAMRRR N T RER AL, DRI Se AT R, AR R AR internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

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

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

WA PAFEE / quiet BRIR BB IR

415 ferR%
%2 Python Ji7, 40 A3 Windows g “FEFFRIThAE” TRAMSUMIRTIAE. ¥kt Python /& HIF st M)
B/ DAEAE I T ATIR T -

B RVFRSE IS SO AR IS I S BRI RE - R A S EHERE A 2 2R UM R AR TN A . AR
NIRRT, PN H 3R BB EOXL, BHRE e MRS R 4% Python,

UEAZT A 2 R IR N R T AT SO, R I A e AT A S
“HIZR” RF5E MR Python, {Hi& Al F Windows # Python & =) %5 4N, BAE “FERFMIIEE” A HOEKAKH.
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4.1.6 RFXBEBHBEEZHHIH

Added in version 3.13:  (iRXI&PEThfE)

ik
{ AT AR T WA R IER, BN SRR KA P K AR

BN T B AR R T R kR SO (20 PEP 703), R4 1% 4%”Customize installation”. 7£55
AN T Fp A FE T " Download free-threaded binaries” 5 37 .

M Python 3.13.0 (64-bit) Setup

Advanced Options

(J Install Python 3.13 for all users

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

() Add Python to environment variables

(") Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

Customize - ;
C:\Users Wl AppData\Local\Programs\Python\Python: Browse
pgth()n You will require write permissions for the selected location.
!I W
Back Install Cancel

- windows

PEREBLAETIURE T K8 0 B SC 2B B 5 Python 2 2R UM R H SRR o AT AT SO A4 81
A python3.13t.exe, [MHA XK A t BIZEEEHM ABIFIZE. Python JE TR EE =
Ty RS 5 e RS =,

H RO M B 3. 13t ARZEAYH R Python 2Bt (I 2 3AH Y. R 40T & AR BBy -32 8¢
—arm64 J54) o XS THARE RS, HHEE A T Windows 44 Python 3 #) % BEWS X py . exe
-3.13t, HHE launcher &% py.exe -3 (8 python3 shebang 1) 5 “FBiAd 3.x LR, XBH
R H BRI IR SO TR, T py.exe —3.13 WIS F BRI o L0SR A4 Bl 15 465 JRUAS 3k
I, AR H RN AZ RN ZRE B i 2R R ki S

FAE AT B LB, i Include_freethreaded=1. iHS ] %2 F 223 SREUE XL T E
BHN — BRSO B R e T . AR TRRST S A T R SR e I R RS T i R AR B

I RAR IR B S AT 72 nuger.org R
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4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fJ&—1~5 T %4 [V) Python fffeds, T MTER BRI T RN, Bl T3,

B WK AL, TR Bty Windows 10 5387,  FAE Microsoft Store i [ 27 41482 "Python 3.13”
o TR S )T B Python Software Foundation % 77 -4

o
Python Kf#7 2 1E Microsoft Store B flt. UIRZREAER, WFREBA HEFF .

GRESEINIR, W DAYETT8R 32 B A R B2 Ok 5 ) Python. B 3% 1T ATE iy 2 $2 /8 757 5% PowerShell £33 H 4 A
python RJEHzl. HAMTIAA pip B idle SR pip I IDLE. IDLE t{ETFARZEER A

I X =] DAME A5 585, filll, python3.exe fl python3.x.exe DA python.exe (FH
3L x BIEEENERERA, fla3.13 ). ERE-—> ER--—> NAf gL, Sk FETHEY
g, PEEE SRS KRR python HRAS ., EINHIMR pip F1 idle 5i%#H) python A —EL.

A A python —m venv GE IR S I B .

WERAIR A3 T 75— N RAS ) Python JRF B MEIRY) PATH A8 &, A ERERN python.exe A
7k B Microsoft Store [JHRA~ . ZEifjRIHI %%, I python3.exe B python3.x.exe .

py . exe JABIAPRAIN I Python 24, (HERAE ISk H %50 2R R 2R it

MR Python, HITIT “IE” HMM “WMRRFMIIAE", BCETE “ITUR” F4RE] Python, SR/ R LA
Vet CHIE . HECRHHERIZE 2% Python R fp HRYFTAFAAD, HA S ERAEAT HEUFAE

4.2.1 EXB91E
AR, EMRTAIGE EEMEE R

Hi T+ Microsoft Store I FIF2/F ¥ B, Python A< AT A Jo ik S =207 B4 TEMP AR I T58 25 AT .
R, ERFAR DA RIA . WERIRA A DB S 0, W B e B s

TE 1z A7 W), Python X fiff il 144 Windows SC{4 e FlIYE M R WU — A FAA B A B0, G R R4 48 &
$APPDATAS% °fj c:\Users\<user>\AppData\, N|24E A C:\Users\<user>\AppData\Local W}
25 A%l C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.
3.8_gbz5n2kfra8p0\LocalCache\Local\,

RO, Windows RfiR 818 5 AL SCURIC ST, B8 QR SCIEARAAAE, AR [E] 5k 5 #1445 Windows H
SRS, BlANEEEL C: \Windows\System32 ¥R [\] C: \Windows\System32 FNANN I C: \Program
Files\WindowsApps\package_name\VFS\SystemX86 HHNZE .

PRATPAME] os . path.realpath () $FREMEATIAT U 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_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt"

45\ B] Windows ERFEIY, £t bh T 7%
« N EKLM\\Software BURRHAIFIFE FLILAESLIGS (i) registry . dat SCPEAE.
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o YH N B BEMEAAAER ] HKLM\\Software B A, RMEMINA #AEE N HFT .
o A0 R R R R MEANATAE T HUR P B IER U7 RS ES ] HKLM\\ Software B A Z# FLIFH
T B A B R R B L 41, 3 % 1) Microsoft B 3T 41 52 4 WS WA 0 e RS, 24 w4 F

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

4.3 nuget.org £

Added in version 3.5.2.

nuget.org & — A5 AT Y Python 385%, I T-7E ¥ £ 54 %% Python ) RG I FF AR A 2 . B4R nuget J&
“NET W8 es ", (H2 0TS an TRk, & AR i T A .

V7 nuget.org ZRIUA KA nuget BRI E . FIHTAYHEZEG Python JF & N SURULE LW T -

nuget .exe T LEW PAE#EM https://aka.ms/nugetclidl F#, N, i curl 5f PowerShell,
i % T H 228 64 (88, 32 (Bt As 1 Python:

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

PR E AR, JEIRII —Version 3.x.y . FHRWTDAM M, BRREE] T H . BN
T, THRNARSERH AR, MREAH -ExcludeVersion @i, WA BRI E 2R AYHEE R
Ao 1 Her B2 — MU Python 224 tools HR:

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

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

W, nuget WA TIER, WAZATLREBOH A e ks I . 83, Tl H IR
Lo WERAEAEZ MR SO, W2 CLARGUR H B AT LA

T tools HiAh, A —1 build\native H%. BHEE—) MSBuild 4 4 python.props, H]
PATE C++ T A Fi 3% SCE 55 | Python 222 . 40873k BE3% B B she A b (b sk AS AE

JE nugetorg I M W M @ {5 B W www.nugetorg/packages/python Xt R 64 i f AR,
www.nuget.org/packages/pythonx86 X I 32 i it 4~, www.nuget.org/packages/pythonarmé64 Xt i/ ARM64 fijy

ES

4.3.1 HHZEWRRHE

Added in version 3.13:  (iRRE&ETNfE)

ik
AAT AR A WA RIRER R, BN SAER AN RAT b A A AR

5 B AR —at SO B4 FR python-freethreaded % . 64 i fiAs, pythonx86-freethreaded XLV 32 v fiX
7K, pythonarm64-freethreaded Xif . ARM64 fiiAS . X484 [ 417 python3.13t.exe #ll python.exe A

HAR, W ITE ARl stTs
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4.4 TEANE

Added in version 3.5.

IR ANEATIOZE — M 5 /) Python BREEHY ZIP SCPF. B BAENEA S — W AREFIY 2, A2 difx
LM P EEDIM .

EMESG, ARG ULTF) SHPNRGEERE, BEFEEE. RETMERERN D %%
HIRR AL . AR EAE I T gm it RIOLAL Y cpye U TR E—A> ZIP SO, FF$HET python3.dll,
python37.d1ll, python.exe fll pythonw.exe, HAKARNMIE Tcl/tk (3EITEREIE I, 1 1dle £8),
pip £ Python SCH%.

ik

IRA R KATHANEL$E Microsoft C iz ], W HREFF LR 7 ATt DIRE . BITH TR E &t &%
TEH P &R S L iF Windows Update H #4256, I H ] DA IS 7E RS H sk P43 ucrtbase.dll 3k
iRl

S5 =T AR A% R YRR P SR A RATIR i 2% o i AN AT IS SCRF B H L Python 2B pip
RAEBIRKI R A, A aT DA/ INVDHURE pip 18 BRI 08 B Rt AT H 3 . %, 58 =Jr e RO Y AR
FPi—or AT ) AbBE, PABEIT 2 N e P B s 2 pRERS A OR- S BT A Afe e

NHHEA T A AT P ERE B

4.4.1 Python TR F

J1I Python % 55 i) W R PP AN —E BRI P TR — 5%, AEX GO0, T AR i A SURATHOTE 225
{5 Python (FLAT AR . MRAGE N IZALEN] (BEMK, EMRERRGZ L), APAE.

L IR AT SO N B R TR S — g i, (HON ) PRt T BRI S shas, %
W BRI 5 R AR 2 FE Python izfThy: ERRTTLAE R, AFIAIRAME B DATRE, U R DAIE 3
BAT. FERZEENT, HE USSR VY% LT 6 ge i iy 1 sk e Py_Main,

BT BRI v 2 PR A Ak P S sl AR BB T S, R TR M ST S E R python. exe B
pythonw.exe, FEXFREOLT, AR R &4 Python MA@ HSLPRZFR, I H A ol gg ook 5 H
fbIEAEIZ 4T Python FERE Y SCF e Bk X 43T K .

X JE—Fh o, B i%-5 Python Al HAT SO VBN H %3, DR ENIFERAE Lol . (8 £ S
ek, WAL T HAG E, FOMIE RSN Y Z Bl APl is e 8 RIKE.

4.4.2 g )\ Python

A AR 24 55 1) B AR 8 5 ol ZE AR S B ASTE = A K Python ATHCRT AT/ (Y. 8%, [V
NP IR H R AN, BT 58] python. exe SUE M python3.dll o JLit2WFAHE
DU, FHRARY RAT IR 4 5 B AR 7 222 001 H S Pt A2 AR BT in 28264 Python AR -

S MR, W AZEREUEMAE, ROV R i A LS e SRR B0, 6
RSB AT RN 3 AL 2220 2 8] A ARAR BRG]

44. TTHRANE 53
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4.5 EHHESHE

B T ARMER) CPython KATIRZAb, AT —LL &M MIIBERB . DATR /@ 3T I ICA S H I R 913K :

ActivePython
HAZFERAEMN R, S0k, PyWin32
Anaconda

FATH R (U0 numpy, scipy Fl pandas) il conda U EEA .

Enthought %[5 5 H1%S
“T 1Y Python M5 A4 Hilds”

2 Wi Enthought ##£{it 7" Canopy, {HELZ |- 2016 4E45 0 A vl

WinPython
FiE T Windows FIAATIR, A& T WA ER A~ T A,

TR, XL REA S Fo AN Y Python BCHA %, F HAN 4% Python [ BAAES B SCH -

4.6 f& Python

B A PR AT (B HIZ 4T Python, R DA% JEAE Windows H B M0 —SEBRIAPREE AR & . B AR it
TONEELE PATH fil PATHEXT AF RHAGREI, (HiX (\GEH THRA . 2R%H. QEREEEEHZ AR
Python, 2% [E{#i{i& )8 T Windows % Python 2 # %

461 [fig: HBENRETE

Windows FLVEFE P4 B RECA B ART SRS B, S G & SR A SR B2 B
G R EIFSE R, WHTTF A BRI set frd:

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

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

FEH 75 P IS A KRB R, AT IR s AR I (E . @ 27% python. exe [ H
SKUSINENIF SR B 2 PATH ZHERA ST LR A Python fY# I Tk

SO B BN AL &, W THR” R mIEEA R, SETITAGURIEN SR AR E, &
Ja Ay PR R E L TEROOEIE D, BT ARSI S SO PRI R G . R GVE R, AR
HLEEATTCERHT5 T (R BE BIAR ) -

ik
Windows &K SR HIAER SR X /5, X ABESTEB I PATH IS EUE IR

PYTHONPATH 72 &4 Python M FTA A A, HILERIEE S H g2 R & 5 Frfs £ %361 Python it
ARFEAEHACRD, 75 MR B AR B AR

54 Chapter 4. 7£ Windows _k{#f§ Python
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https://www.anaconda.com/download/
https://www.enthought.com/edm/
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Z W
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H1[# #4548 AR A

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1

MATIRHE SO BRI set s

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

HTFRAMBUEEA R setx fird

4.6.2 EX Python ST

TE 3.5 JAS B A .

W T M A 3 E Y Python MERESAYIT AR BT 2 A, T REIEAEAE Ay 32 /8 A5 T /R 3l Python, 2R P
ARl DA B

TELRART I — T L, W RAESFARIC R “fF Python A INEIPFIEAR B WIRETH, PAEZRAR 7 R h BT
Jn#) PATH . fBIRINT Scripts\ XA E . X AR A python KizfTifRees, - H pip HTH
GERART . L, GILn] DMy AT A TIAS, 5254 447 XY

WRAE TR AT BUE T, MR AR AT s T 36y, &8 B HRMe. 358, &0T A
For AR F WHETF BN PATH . T E Python %245 HSR IR NS PATH FREEAR S, ZNA S
HAhZH 50 M. AOIABREITF s (BRI A4 H ESA7E) -

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

4.7 UTF-8 &=

Added in version 3.7.

Windows {588 1 1 5t 4 b s XAl 2R 48 04 A b 5 X (ANST AR 1) Python (5 & 1k SCAR SO BRI FY) G
ig#5 =, (Bl locale.getencoding () ).

AT REHE AP AE, R PR R AR 22 %8 Unix 40 64% WSL (Windows Subsystem for Linux) J™ 2 i /{] UTF-8.

A& AT DA ] Python UTE-8 R BRIN) SCA S b 4% Xk UTF-8. 22t ] Python UTF-8 AU m] DA —x
ut £8 My THE, B# PYTHONUTF8=1 M &, S PYTHONUTFS T M5 UTF-8 Kisk, 2
PR R R E SRS TR SRS

24 Python UTF-8 BLR I, ARBSK AT DA At "mbes™ F AR 5 FH R G5t (ANSTARASTT) .
THYERVR I PYTHONUTF8=1 B ERIAFFIR AL 5ok 22 50 AR I 2R 58 TP T A Python 3.7+ W . HIARARA AT A
Python 3.7+ [ Ty AR MK T A SE i) RGEAmAIHE S, WIHERE B B N PRE AR R s Bl X vt £8 Ay AT

Ik

B EEAEA 5 I UTF-8 452, Windows 2] Python 2578 AR 0 H BRIA B i UTE-8:
. PG VO AHEFRE VO (45 L PEP 528),
o LM A Gt X (S PEP 529 TfEHE).
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://peps.python.org/pep-0528/
https://peps.python.org/pep-0529/
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4.8 &FF Windows 9 Python f5zh3E

Added in version 3.3.

T Windows [ Python JEzh#s@— 5L AR, I3 B (A AT A IA] 1Y) Python MiUA . & M4 (slidir
2F7) FERFRE Python BUARKHIEI, FH-Kf5E M- AATIZARAS o

5 PATH SR, JHZh G R IEAER iR 715 (1Y Python AR B T# P AR R G, Ik
R BAHEY A B B 2 A .

JEBhAR R 2AE PEP 397 S EH .

48.1 AI7
M&HLAT

1E 3.6 A A AL

4xJR) T Python 3.3 [ s A FHE B Sl UEAVRR) PATHE b BT 5 FrA Y Python HUAFEZ,
e T ST S v = i ] D O Y A AR N N o

& )

TN iz 2 KB 3 B AR Y Python E1)5 3] - ERTPAIEF R 1, A48 AR H ALy 2T S 5H
%1% Python,

L5322 T ZAMAHY Python (B0, 3.7 1 3.13 ), £ 7E %] Python 3.13 izl - WIHLEERIE) Python 3.7,
ikl

[py -3.7 ]
AR 2 224 1Y Python 2 PEGHICA , 12 {PA R s

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

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

Tix s :

[py --1list ]

R Y HE %24 1) Python fiUAs .

-x.y ZHE -V:Company/Tag ZHMIMMAIER, B AFEFE— 4 ER) Python 21T, WIEW R H T
python.org PAZNHBTS H AR . ATAR[ 250G PEP 514 #4730 i3 4T AR B T R B . ——1ist a4
AR -v: #X0m Hiz it

M -V SHET, F5E Company RHEERERR HI 2]k B %t iz, MALEEE Tag KFkPok A irf
AT HEITH . HHEEA RS IE R Tag:

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

# Select any 'PythonCore' released runtime
C Ny
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Python Setup and Usage, & {ThR4s 3.13.0rc2

(# E30)
py -V:PythonCore/

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

SR RIRIE (-3) F5 AR B %0 Python EARMRAYIZATIN, AERHAL > K. (Hg, EREX
(=V: 3) WRRFE R AR RAS A T o

Company JZ27E5¢ 8 747 H_E AR/ NE A BURIR 7 XA TICEE . Tag MZAESE 8 74T BRI 2 L T It he, B
R T T — DA iU IS 2T . X AVF -V 3. L IERC 3. 1-32, {HRPLRL 3. 10, Tag e it
FIHER (310 He 3.1 38D, (R HSCARIEATHCRE (-V: 3. 01 FEARILRE 3. 1),

MEHIERE

Added in version 3.5.

S0 54 R P4 47 I A7 6 ) Python WUAS, IF LIS BE (G0 47 1k 2 0 venw § ok 41 5
virtualenv TJ) AT IR shARAS, TR S0 7 K032 7 e BLEFBEA ORE 2 11 K 2 &Ry, BLE T4 3
AR, WS MERLREE, B A ) Python MAK.

MEIE
EFATEE— K Python JHIAS - A4 hello.py ML, HAWGLT AR

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

M hello.py BT H A, SATPA R fir %

[py hello.py

BVAZIE R F Fof Y Python 2.x ZREHIIUAS S EATHN R . BIAEZ RS — AT N -

[#l python3

PAEF AT G R4 T BV EHT Y Python 3.x {5 8. A0 BRI Ay AT Bl —HF, AR AT DASE I L 48 o I AS [
TERF. BOAREZHE T Python 3.7, G258 A7 #! python3. 7 HRAMRM S4B FFTEHIH T 3.7 (YR
AER.

HER, SREAMAARE, # “python” R L 2234 AY Python 2.x MYBHIRA . X220 T 18] J5 A4 &
e Unix, Hrfir4 python il #2445 Python 2.

AT K EX

GAZH VA% R E 84 5 Python U (Bl .py, .pyw, .pyc X)) FHEHE. XREME 4 M Windows FF i
PSR T He A —ANSCPR, B RS AR, PRI RT DA AR ) ) DB R AR TS G I 8 A R A

DR 2 A2, BN EBIAR Y I AT 3235 21> Python filtAs, BARHUR TS — 4TI A
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4.8.2 Shebang 1T

U BAS SOOI S —AT0A #1 T3k, WIFR A 7shebang” 7. Linux MIHADE Unix #/E RGHA XX L4 T AL
SCRE, ENTEFAEIZERGE ERRAER N Z N AT A . XA S8 e AE Windows |3 Python 4%
FARRA TR, BRI RS T eI .

5 T St Python 145411 shebang {745 Unix il Windows 2 RS, BRIZHE LIS I Gk
AR ARRES . R

e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python
e python
Bian, AREATHRR S —1TH

[#J /usr/bin/python ]

AR EFOE ] BRIARY Python sis i REAUFRET . oNAE Unix _E4% 5P Python IIARC 44 TIX—1T,
PRIV 2 S X 28 B AT DA e Sl ] T JC S5 18 0. AR ARTE Windows | 4 5 — 4~ 7 I A= I 22 HAE
Unix ERIH, AR ZEAPA /us e IF 3K shebang 47

ALAT ik A &R T AR — N O A S R4 (] DU A ERAS T DURA A5 RIR i A
Z) o BANE R ATER A 5 2 SRR AIN-327 i 3K 32 ffitA%. Bl /usr/bin/python3.7-32 iR ]
32 fiif%) Python 3.7, UG T — D HEIIEREL, WK 20 R A5 -G B O BRSG «

Added in version 3.7: M python HZl#% 3.7 FFhh, WIPAELT-64" &R 64 LA, HAMEW PATE E—A~F
ARSI ZE R AW R A5 (Bl /usr/bin/python3-64),

TE 311 HA R AR <647 JSSE TN, BIAERPN “AEMIAPH & H 1386/32 LRI, R —
ARFERIEREL, EHB -V : TAG ST e B IRZE -

TE 313 A AT : 51 T python B RE M ar 2 IAE 2 UL Se (0 B0E ) E DI RBE FEA18% PATH. XN
T AL shebang $55€ T /usr/bin/env python3 {HEIEHFEH A python3. exe BIFN .

shebang 17f) /usr/bin/env JEX A —NEIMNOFEAE M. AT L2300 Python fRREE R, HLERX
FHAERT PATRE S H 5% PATH 8 R 51ENE — NS5 A2 FRAH VTR Python BT PHATHE /¥ . X X MY
T Unix # PATH JUATI R env BFIIITH. AR TCEREE env 54 2 505 — A BOH VL EC ) o]
PATFEY, HZSH0Z A python FF3K1Y, B RFHER X HAD B Sl & B G iR R AL B . ] A B AR
PYLAUNCHER_NO_SEARCH_PATH CHTE{H) KBkt %t PATH &,

T DE X B 3, F AT A — AN - S IS AT RAE R B g 4. INT S Y [commands] —F 5 iRar 8. X Al 4%

R ASHR I R GE K i B S A B RS iy A . @A AR — AR B8 (FEFH S IS AT ATk

Zﬁf? ;I?ﬁﬁfﬁfff%) . TR B R AZ W AT R R S 38 142 (HE.INT rP 38 5 A B iin 2 50K R S
w51 ) .

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

AR A S BLAEINT ST 1) Ay B 2 424 1 Windows 1] AT P 1 246 568 SO 4 75 B A SR H Sy it
o BXNT Windows & B IASR BRI, B0 b 22 e B AL R BIAS - DR A7 955 Unix KUK Y shell
FEANAA) o XA LA ES 1S, AR S ZASE, FEEZ ARSI AR AR A LA 25
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4.8.3 shebang {TEYS %

shebang 1738 1] A$iE i B45 1247 Python R REAR I HMBZETT . 25K UL, WIRVRA IXAER) shebang 17

[#.’ /usr/bin/python -v

HF 2, Python DA —v 15T 5 5

48.4 BEY
@i IN L

J& 2 £ R 18 R P A-ini S 2 YRR H Sk ) py.ini (SLOCALAPPDATAS &Y
$Senv:LocalAppData) DA K EBN# e H 0y py . ini. [AIAER)nd SCHE 29 H T R4y 4E
&7 A (B py.exe) fl 7 A (H) pyw.exe).

R AR H SR AR E R EE LS TRNAETSCOESS 1 ini SCPRRY L E S, DR S Sl 55 Y ini SO
ANEA G ;T FALRAY I AT AR %48 ey ini SCPFH I i

B3 X EIARY Python kA

TEHLEDL T, AIATEAT L & AR AF, PASE & i 2R FI B4 Python fiiAS . WA BR E AT PA 2 iR A=
F3, PTPAEERIGER ) FIRCASBERHAT . BbAh, BIPAEAEZRINT-32" 8 “-647 SR8 2l K 32 fif 2 64
PrSEE
Bian, —A shebang 171 # ! python AT MAKRERF, 1M #!python3 H—MRARER, ©RIEE—
FEHAS
WRAE S FHRA R AR ER, WA PLXESREEA & PY_PYTHON ATE EBIARA R ERMF. R ARE,
NIERIAR"3” . AR T AT PASE E Bl iy AT L R {E, Fean»3”, 73.77, 73.7-32” 5"3.7-64", (IETER"-647
FETI{GE A T Python 3.7 8l & HUAR L& 1 R sh#s . )
WEREA R BRI AR ESRF, WP AR EIREEAS & PY_PYTHON{major} (HH {major} & FHHfeE N4
B R AR ERT) PAFEE SEBERA . QISR $R B XA, [ s Heas B 2225 /) Python JivAS I
N T BRAR BN BT R A, RUSASREARIE, (HIZIAS v] BE 1% R 9 o 4225 B AR
TEZLHE TAHIE (major.minor) Python fiUASf) 32 {31 64 (i) 64 i Windows I, 64 {VHRARHIGZLZEH %, X
TIRREF ) 32 i 64 {7 SEELER 2 WL -- XX T 3307 32 (A1 64 (AR BRI -- WERWTH, 32 )8
SR PR ) T AT 98 € AR K 64 {3 Python Z2%% . IXAERE T AT R sh#s 4T R, WA PC L 2223& T
SeHRAS ) A TR 2 (B, ANHEITE 32 (788 64 (AR Python FIAH N A R sh#s 2 & 2 &
B)o W LARA, WPATERRARUEHAT A TR <327 B “-647 SRR E BTN .
i

o WREAWEEF B, M4 python Fll python2 Wi 223 %87 Python 2.x Jii4s, fiy4 python3

o B e 1) Python 3.x.

o 14 python3. 7 RARSEFITAMI LT, FAMAE EEIEE.
o QI PY_PYTHON=3 , fiz% python Fll python3 ERRHEH A BT 424 1) Python 3 it

o QI PY_PYTHON=3.7-32, i python ¥ 3.7 4 32 (SCHL, T4 python3 Rl i %
%) Python (PY_PYTHON MRAE A AR E T FHRRA,)

o M PY_PYTHON=3 H PY_PYTHON3=3.7 , fird python fll python3 HRRAFHIFH 3.7
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ERIAFAS tAh, 38 T DATE S SR P 8 A INT SO e B A Rl p . INT SOPE R0 KR [defaults)
. HERFRIF S AT PY_ RIS PREAS BAE] R INT U P RS A K R/ING ) o) FREAS RN
Ffe s IND SO R E N

i

o B PY_PYTHON=3.7 % [H T DA I INT 3¢
[defaults]
python=3.7

o X PY_PYTHON=3 fl1 PY_PYTHON3=3.7 f4 TR A NAR INT 3L

[defaults]
python=3
python3=3.7

4.8.5 SHf

W PREEAF B PYLAUNCHER_DEBUG BV i%E (CHATMIE), BEah# i itisWis B4T 8% stderr (BIEH & ). It
SHARBMBIBEIE LR, T Y RFRE R COE MY Python B , 45 BUAS ] 1 12635 DA B
T HU4T B #% Python fSEBRar 7. T 12 B AR B TS A

4.8.6 HXiz1T

HISRFFEYE Bk PYLAUNCHER_DRYRON EUSCEE CHIERHE) , HalBbFiil A Bt i e, R £
2 Python. M T8 (8 50 AT 46 W98 5 12001 ) Python 9 T SORBLAUA HIAL . VERES A BIb
MEAEH 9 i 2S4S 2 ) UTF-8 AR, T35 4 o P E TG4 EE T

48.7 RRH

W IAESAS B PYLAUNCHER_ALLOW_INSTALL EL4KE (CHALMIME), 1T KK Python MUAN A 220
A] PATE Microsoft Store 3545, JRalas kil 28 e . X TRETR S P T s Bk se i, Rnl BETR S s tT
a4

HAMP) PYLAUNCHER_ALWAYS_ INSTALL Z8 B S BUS Bh #8222 2e 384 Python, HfHi & 2 &9k 3.
EEEEE T EY (FFHM 45 PYLAUNCHER_DRYRUN —iEffiff] ).

4.8.8 R[EH
Python /53l &% W] EIR [B] AN AR IS . ANSERYSE, BOAEATINEA AT DARFX LR 5 5 Python 7% B (iRt 5
R

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

RC_BAD_VENV_CFG 107  #£%| T pyvenv.cfg HICE IR,
RC_CREATE_PROCESS 101 jE3h Python 41,

RC_INSTALLING 111 ZEEsh, HadHEERLTE NG ETET.

RC_INTERNAL_ERROR 109 ARFiHAMIE R, ST R,
RC_NO_COMMANDLINE 108  JCyEMIRVE RS HEG 47
RC_NO_PYTHON 103 JEVEEN TSR AR AS o
RC_NO_VENV_CFG 106 ZE% pyvenv.cfg (HEH T,

4.9 EIEHR

XL REPATEAN ) Windows JHREXT sys-path-init H1 ¥R HEFT T4 58
PIAE] . _pth RS, sys.path @Ue#E Windows IHFEH
o YEFFURIE, II—AEEH, AT M4 E H %,

o WUERIAEEAS B PYTHONPATH AFFE, WIFse L= WA, WETFRBIMELH. WlHERE, 78 Windows
b, AR PR SRS, ARSI P AN E S (i 45).

o FAN TN R P B T W] PAAE A 1 8 gk W RIS 2 3 i 8 HKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} % N HJ \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro PAGT5 43 B 1Y B8 A2 A5 R VR B ) T3 S B A B R E R 8] sys .path H1. (3
R ORI 2 2R L HKLM, (5 HKCU JE & 45 )

o MRS TIHEAE R PyTHONHOME | WIXGHARE y “Python F:H 7. M, = Python I HFT 3L
B2 T &7 “landmark 3047 (Lib\os.py B pythonXY.zip ) PA#fEWT” Python FH % « SR 4k
#| 7 Python & H 5%, W T SCHIHFHH KT H RIS MNE] sys.path (Lib,plat-win &), A,
1%L Python F&42 52 MAEAHAETE MR 1) PythonPath #4357 o

o QIR AE] Python Home, WA $8E PYTHONPATH BRE5AN e, I HARAR M50, WIAEH E A HH
X HPERIAREAS (Bla0 . \Lib; .\plat-win %%§),

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

o Q2R home Jg— X HAR, I H PYTHONHOME RULHE, WITEMERE IR (7 N ek A i A2 32T
PATICPFI AR

XV R A0

« 1817 python.exe , B(7: Python HgH LT HAl exe (Z23HUA, BUE K H PCbuild H%) I, #f
S OB, HZRENR TR O A EBOENER AL AR

o 24 Python B TE; —Pexe (RRIWHR, ik COMIRAS) I, FFALHEWTH “Python Home”,
BL TR ATENR R OB . IR BRIBGHEE R PR HA <Y AR P4

o WI2R Python AR E R T HRIF HIATENRME (45 exe, —SAE TR LRRE), Malis
FHEI— 25 A — LR EARN B AR B A2

X AR LA EEKF Python fRZE 2 LY AR P S AT BN, DA EEBCRFB 1k 5 HAt 2w 5 -

o FEEPTPAT SRR E—A . _pth X, Hh & . X ZRENHER AR S & 3 H v 12,
FHAM site , BIEFIH import site .

e R B B M A AT XM R I 3 python3.dll = python37.dll, i fE
Py_InitializeFromConfig () ZHI B MiIXE PyConfig.module_search_paths,

o JEERI/EETE PYTHONPATH HAEB s A N FAEF I python . exe Z HijiXE PYTHONHOME .
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o QURGEARER A BT ARL (B0, GO — DRV AMTEHIZTT python. exe M5 , WHHIIAL
% H 5% P AFAE landmark SCPF (Lib\os.py). (R, T8 ZIP ARSI EIZSCHF, 02 3]
IER 441 ZIP SCAF.)

LR PR R GEIE B 2 W S AR e T 5 B R P RSB E— B AR EERY B AS . B0, P Al BB
B S Y AR e B B PSR, R — DR AR, PR A SONT REATI IR 25 2 32 B R AN T
i A P AR HE AR B S

TE 3.6 A K AZSH: U5 . _pth SUFSCRIHFM pyvenv. cfg AR T applocal .
TE 3.6 iRAS B AACH: 24 5 ] AT S EAEAI AR RRAS N pythonXX . zip MENTEHERITREY .

H 3.6 IRA 3 H: £ Modules (/g PythonPath) T AJHEM £ 5 E R ] DLl i) importlib.
machinery.WindowsRegistryFinder F A. 7F Windows [ ItEr#k#87E 3.6.0 L ERIRAPHEMH, H
(AP 2 B M3 55 .meta_pach.

4.10 BihnisEsk

B Python ¥ HARZAEITA -G AL BoAE, {H2 Windows A —LEMURFREME . FERRIEZE RIS AR A — 28
RIS F B (X 2

5T Windows FIBRIERLIRCSEAE mswin-specific-services 7.

4.10.1 PyWin32

Mark Hammond % 5] PyWin32 #ibe2—41H T @4k Windows %@ s, X DA TS T A :
o QIR (COM)
« Win32 API ¥
. Y
o FEHE
« Microsoft Foundation Classes (MFC) f /= 5L 1a]
PythonWin J& PyWin32 [ff47f— A~ 6l MFC W AR . B2 — AW E AR Al A IDE.

S UL
Win32 How Do I...?
Tim Golden 2

Python and COM
David #1 Paul Boddie 3%
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4.10.2 cx_Freeze

cx_Freeze $f Python 4405 i ] #0171 Windows F2J7 (*. exe UM . MRTFEBUEAEG , VR DA K AR
1) B F R TG 5 H 2 #442¢ Python,

4.11 7 Windows _t%i% Python

WRARAEE [ T4 1% CPython, ¥ S BMUR IR PRI RIS o 43T DA™ 28dmet AA TR A PR AR A =i A T Jme )

JEA TS 4155 Microsoft Visual Studio (1 #4 @Hf o Jy SERIT H SCF, B2 M THEE J5 Python HUAS 1) 444 -
XEEALT PChuild HigH.

Fi#E PCbuild/readme. txt PASRIUCAH KA SRR — 5 & .
AP R, 152 # building-on-windows .

412 HipFE

W% Python M RWI A JE, ATHSCRFDARIE 2R —2e P& (T P E0F 4 A5 . f# PEP 11 7
FRITA AN SCRR RS- B TR B

« Windows CE [ Python 3 it /142 3245 (IR 4252 SR HYIE)
o Cygwin <https://cygwin.com/>"_ %A FE P AR L 2235 ‘Python fipReds HITHHE
A R AR LR ERIEAER, 72 5 Python for Windows
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CHAPTER B

# Mac _E{& A Python

=4

Bob Savage <bobsavage @mac.com>

247 macOS [¥) Mac -1 Python £ )50 0] |- 5 HAth Unix & L) Python JEF AL, (B4 —LE&0 A FRIE Qe
JBIT ¥ (IDE) MR EAFE T -

5.1 xEFn<3E Python

macOS W Z87F 10.8 & 12.3 JRHP i T Python 2.7, AR Python M3 42%E B A Python 3. A HL
PEALT 24 BT Python “universal2 binary” 45 hR, B W PAYE Mac 1J# 2 Apple Silicon F1|H=; Intel b FHEs R
AT

R RSB AR VI A

* {RfY Applications XS &A 4> Python 3.13 e, IRFAEXHLLE IDLE, ERIENE
J7 Python ZATHUbRHEAL G/ 1T & #7855; DA Python Launcher, 'Ef5TANBEAE Finder Ul
Python A #4E .

o —/MEZE /Library/Frameworks/Python. framework, ‘Ef5 Python o] AT SC-F1EE . 2o
FERF A B RN E) shell B4%. HHIZL Python, RATARSHHX =AM H o K4 —> Python ] J047 3L
PS5 CE /usr/local /bin/ H1,

ik

1E macOS 10.8-12.3 |+, Apple $#2L ) Python Jit 4% K 43 5| % 25 #F /System/Library/Frameworks/
Python. framework fll /usr/bin/python., R4 YN EMERX LN, R ENTH Apple 15
il 7 B Apple B = SO . EICA QR AREESE M python.org 24 BEHT Y Python fiUA:, R 2 4RM 1T
;%%%%ﬁﬁﬁ/l% [F{EAR AT FH Y Python 22361, RIARAY B4 A 35 B AR B P T B AR — B2 3k
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IDLE fu4f—> Help 3¢5, FRiFR7 I Python I, WIRARIE 52 4 Python 7 FHRA AR 24 T4 B 3512 3C
(E RO Gt P

NRARAGE HoA Unix -F- 5 _ERY Python , AR AR A% EAA KM Unix shell 247 Python BIASAYHEZY o

5.1.1 #n{aiz1T Python RHIA
{47E macOS |- A |7 Python ()45 1 )5 X238 i IDLE 4T R385 1525 MIDE 2547318 IDE 1247 16} (i
Help S5,

WARARAEM Terminal % 1 fir 2472 Finder H1iz47 Python AN A /R E Se /G2 — A B a8 R QI VR A o
macOS HH7 T2 e Unix 1744805, Hoh {4 vimnano, {15 /RAE N5 H Mac XU 1) 4
HB 43 H Bare Bones Software [/ BBEdit (£ [, https://www.barebones.com/products/bbedit/index.html) &—/ R
TR EE, A TextMate (I https://macromates.com), AN ZR%E4S 35 Macvim (https:/macvim.org) £l
Aquamacs (https://aquamacs.org),

BT B AT A, AR fle:/usr/local/bin {37 T shell 82 B%A5 .
M Finder IATIRIIIEIA, ARA PIASe$%
o ¥ HIi#8 %] Python Launcher,

« 4% Python Launcher {Fiiid finder Info % ¥ A (SR . py BIAS) FIRGE & B BRI
2/ . Python Launcher 745 ey e ot 2 il A ) JE 2l 5 2. BRI #4070 VR4 Ry B ke 1A
BERGX B BRI, B fif F L Preferences 32 HLHEA T4 Ry M B ER

5.1.2 iE1THER S maIHA

X IARCAR 4 Python , A7 — AR B TER) macOS Rk AR : 5 Aqua #f R BRSRIEARRURET (A)inid, &
il GUI IR ) 5 2 ARRIY T z17. 1] pythonw [ A /& python /S BIEEIA .

1T Python 3.9, YR PAffi[{] python ({3 pythonw.

513 BE

macOS |/ Python 45 A FriE Unix IFREEASEHIAN PYTHONPATH, {HJE A M Finder B3 AR T 5 B X LA
2 AEARERY Fh Finder 7R 8P 22 UURE . profile 5 . cshre. fRFEAIE 3 ~/ .Mac0SX/
environment.plist. FFZ MW Apple ) Technical Q&A QA1067,

7 425 Python W Z(5H., 5% £ 59149 Python ¢, —i.,

5.2 IDE

Python Fft#7 T ArifERY IDLE JT & FFEE . B] PAYE https://www.hashcollision.org/hkn/python/idle_intro/index.html 3,
F|—fwAg %M/ IDLE /48
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5.3 ZxREIMY Python 8

AN ELFE R Python Packaging User Guide,

5.4 GUI 32

{#i /] Python ¥ Mac 447 GUI i HIFE /7 A 2 ik sk,

PyObjC J&—/~1%F Apple i) Objective-C/Cocoa HEZEF) Python 485, ZHESLIE K Z B Mac T A EEA
A % PyObjC Hy {5 AT HE pyobjc AEF .

FRERY Python GUI T HAL R tkinter, ETEEE50 Tk THAL (https://www.tcl.tk) . Apple B macOS 45
T Aqua JFARRAR Tk, HESFRAT] A https://www.activestate.com "N FNZ%E ;s B0 AR .

HVFZ H A macOS (1) GUI T H Ay n] k4% :
« PySide: Qt GUI I H41 (i 7 Python 45 4.
« PyQt: Qt (- Mk Python 45 5E .
o Kivy: (SRR MR 3 & 157 & GUL THAL,
o Toga: BeeWare Tl 1)—#4r: XFFRET. #ohiks. Web FlEdl G VA .
o wxPython: —F SRR BAE RGN ST TAM.

5.5 9% Python TR

5 THARARE Python RS Ry Ak 57 & 75 B M R -
o py2app: ZF¢RET Python T H 4] macOS . app k{441

o Briefcase: BeeWare il H [)—#B4>: —@ CRRAE macOS A . app 870, BB HIZ A FI AR ES
FEFTH TR,

« PyInstaller: —ci id B E B SCPF sl H ARl AR s F 1T T A

5.5.1 App Store &4

1t macOS App Store 1252 % A7) app /il Apple 1) app HAZIERE . MCIERE (fh—LAE I f2 <2 i B 7
J7 A B AR AT 00 R AR P TR o

Python AR AL & T — 2 L N 2% SOX 28 F B A . B ARG SE B LI DL R 2 J8 TRk, 2 Apple 1)
FAZRN AT . B, A2z Python ARk FELATE app fESiE T App Store [ Hi 1.

Python JEACRSRIAL S — 4 T30 FIRSRR BT M) 2% 530 App Store B A% A2 R I M@ ACRS . XAk T
27 CPython il & | —-with-app-store—compliance P H 3N

AN TR TFAE Mac _E{fi ] CPython H A2 TG WIERRZEAE macOS App Store vA MM %A1 app B
AN . B RA LN macOS App Store {124 A YRIE N A f& AT 1«
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5.6 H{th TR

Pythonmac-SIG #4513 & Mac I Python il PRI &N 51 LTS SCRFBE:
https://www.python.org/community/sigs/current/pythonmac-sig/

H—AE %R 2 MacPython wiki :
https://wiki.python.org/moin/MacPython
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1£i0S E{EH Python

it
Russell Keith-Magee (2024-03)

12108 _Efy Python A [FF §L1 T4 L) Python. {ESLH T3 L, Python ill #J& A R VLA 1T k%
AL EREO P . ] PRE 21T python ATHT UM TEAC HALRAT FfA G S, SR ELIE T
Python JHI4< i) 755 Python #4722 H .

TE10S, FAFHEEN RO LAERBES . W RBP4 % MO app”. WATEAERT LAEIREST python 1]
HATSCHE, 815 Python REPL JEFT S LA -

Mt , f7E 108 LA Python AYME— )y sURIRAMI—WHEBE, SBid% S F AN 0S BT, IFH
LibPython fif A4~ Python f#RERE, RIS Python i A APT 5 % 1] Python f{i%. %) Python
RRERE . ARIEE, LASUITAT Python (RTSHS BT L T3 i0S App Store JARAY ST HH L.

AR A2 T3P Python S5 10S app, 8 BeeWare il Kivy 55 FF 9 H HRBER 7 (080 P 3. 3
ST REAS AT IS 10S W HEATAOMI XA 25, K BEAR LTS AL R Python fRAS A%

6.1 iOS t#y Python iz1THt

6.1.1 iOS [RAF M

Z R AR 10S MUAS TG RN AR E 1), A configure i/l ——host I, EEINEIL T, “E%] i0S
YRR, Python ZiF R B A7 SCRFIIIRAIG 10S HRAN 13.00 FRAE AN [F B 54K i0S WA, KA S1E N
—-host SE—ER4HEAk B4, ——host=armé64-apple-iosl5.4-simulator FgiF—1hEbE H
Bk 15.4 ) ARMO4 BEALLER 4 A
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6.1.2 AR5

MAEi0S FHATHY, sys.platform ¥4 H ios. Toib app RIEFMLESE B Y& FiBFT, #HTE
iPhone &Y iPad iR [Fl1%{H

HRFFEBITRIABEE R, 3 10S A, &85 LR & 2 m Mas, W platform.
ios_ver () K3KHl. platform.system () KRG EAARK LSRN 10S B iPados.,

os.uname () RAGNEERWIFE; B REHH Darwin,

6.1.3 #rERETT At
Python f51EPELE 108 A7 SEFREEREAYH ARG, 5S04 10t 10S i1y APL AT 44 HE 7.

6.1.4 Y RER

TER— P51 10S 5 55 AN 2 AbAET App Store Jp S AL BT B93T 6077 Ui TREVEZER . H
A — SRR E TR 24 0] 73 e 4 AR

iOS App Store ZL3K i0S app H11 Fr A i HIBER ARSI, B ERAE Y oidRER b, 7T
BT app 1Y Frameworks LT . HANMESRHLEGEE A " JEHEHL, MFE Frameworks X2 AN
BEA AT HFT IO B SO

15 Python ST 44 HERSCRRT SR AF RIS, BOTRATEM v . path EROERTACELNIA it
JPREBESE. WU £ App Store (SECR. 08 5 LA (i Python ST RMILHL 47 . so — Bl
B AT SRR £ S LA 4 ST AL A B S A, S5 B0 Python 5 7o)
Re9 B F5H

S B Python FEF (i H A —#E RSO, FE sys . path HJELS . so SUHRIFES - fwork SCF. IS
AN B AE SR — B SCAAHRT T app RSB LA B A SCAS SR . N SR VFRE SR LA AT 0] JE AR 7, AESR
ML — corigin SCF, HHE . fwork XX app fHEE AL E o

i, g A from foo.bar import _whiz BN, Hd _whiz B ik sources/foo/
bar/_whiz.abi3.so LI, XM sources BFF sys.path FEMNAIFINTT app WHGE . AR &
MK AN Frameworks/foo.bar._whiz.framework/foo.bar._whiz (RIS 528 S A B
MEZLAFR), il . framework H3EH I Info.plist SCARF #E M SCAARIE—MEZL. foo.bar.
_whiz BIAERIAV B PA— sources/foo/bar/_whiz.abi3. fwork fpic {33, Hdasig
& Frameworks/foo.bar._whiz/foo.bar. whiz., ZIEERKLEA S Frameworks/foo.bar._whiz.
framework/foo.bar._whiz.origin, HHPEE . fwork AR,

WHEI0S s i, Python fRERERS R 2285 — MNRES I EUH- S A . fwork ) AppleFrameworkLoader,—
B Z IR file  JEMRHRE N . fwork SUHFHIAIE . Aad, BN ModuleSpec
M2 origin A HAESE SO T ) Skl e i E

6.1.5 ZmiF2SFHFR — 3 B3I

Xcode £ SEHPAT 08 HIRAMIER : MBI, EAMM N AERRDT I SEREAR PRI 209 xcrun B
(B, xcrun ——sdk iphoneos clang WA iPhone BT clang). AT, (BN & S
A

+ xcrun M ELFEARE DL M, I FERIATE M P2 [ 52 sysconfig i8e: 3 HL

+ L BRI CO/CPRILD/AR 5 X, A1 C A Y TIUBE T LSS — AL 5

SAPICHIRIERE AT IR R AR xcrun R AT,
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X SE A, Python $24L T XX 28 T HHIREFFBL. XA BURME T JE xcrun THZ EHY shell A
BUERR, AANAERE R Cg 11 108 HEZE—2 70 KA bin SCPEJer o X e AR a] DA OB AL, FF HB
SRR EF AN RSB AR . W 7E R A HEZEAY bin ORI PAIFEIX A, sysconfig BIHL 2
o AE TR H BRI N F. AER 10S 4iidss = J5 Python BEHLI;, AR 24 6 fix LE7E 7
B il SO AR R A

6.2 7£ iOS %%k Python

6.2.1 {3 i0S AEFHNI R

EIX} 10S ¥ #FR 5 1 Apple ) Xcode T HAE . 3 21#ARME ] Xcode fefifa i KA X155 20 i
(B EWHT) KA macOS A, [Hk Apple N2 A3 [HAY) macOS lAZEY Xcode, Xcode 1447 THXF
i0S FF A RVLENEHT; RFRE T a4 Xcode 24T

AIARARALEAE 10S Bl s  TARARTD, /R TR 22055 10S AR -5 . MR IRiz1T Xeode W% xR
PRIEPE— 10S Biflgn-T-& . o3, R nT RAELEAE Settings & Hif#) Platforms BEL-K s i—A4> i0S #4144
SF@ o

6.2.2 7 iOS IiH %M Python

Python W] A INEAEAT 10S T H , AR E 2 Swift it Objective C. NI Bil-1#{# ] Objective C; 4l
RARZA Swift, JRATHES B PythonKit SXARHFEARE A -

FAE i0S Xcode M H AR sl Python:

1. ¥ 7 5% 2 3% Bl — 4~ Python XCFramework. if 2 %] iOS/README.rst (£ CPython J§ U 7% %
i H) BBy 3BT R R & WA A4 # Python XCFramework MY 4 5. 2 W & & & A
Tk, REE— 4 X F armés-apple-ios, F Ml I- arm64-apple-ios—simulator Ef
x86_64-apple-ios-simulator Z —MHIZHR .

2. ¥ XCEramework HEEI R 0S T H . 16 FHAGHIIT, FAFHEAIREA XCEramework HH i
T AR FL T3 A, it AT DAL o o VR 25 0 AT S R AL B o

3. ¥ i0S/Resources/dylib-Info-template.plist XHEEMRTE |, TS E *<EBEF] app
H¥r.

VRIS TR AR A R — A SO e A I B AR 1 Xeode T H W, FE FHEGRGUERE A, TN T E AR 1K
PR TR I H H 44k app BUSCEEIE s AR AT DA i 44055 PR 3L AL R A FAT A A B . T A
e B BN REY app H Fx.

- AL BEREEREY Xeode I H BUARTT RORGES: app HAR, SRJETESR A B H AR 2 PR T8

. 1F”General” % B ', FF Frameworks, Libraries and Embedded Content” 22 F, 3 fji T Python.
xcframework, FiEH Embed & Sign”.

AE EBLET IR, BRI NA:
o MR

N

AN W

3

M) EXUS R
- R 2

o WRERE
- HEZR R AL S (PROJECT_DIR)
- S R4S "$ (BUILT_PRODUCTS_DIR) /Python. framework/Headers"
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8.

9

+ Apple Clang - 4% - FJTAiHH
- B EEMERL SO

W —~ T4 Python #rif P25 U1 2| /R app H1 WA #2098 . #£7Build Phases” BEX K 1, 7E”Embed
Frameworks” 23§ Z A7, ”Copy Bundle Resources” £ 9§ % & ¥S— ) Run Script” #8518 . ¥iZ 4
I8¢ 44 7 Install Target Specific Python Standard Library”, Htj#4”Based on dependency analysis” & %4E,

AP

get =@

-

mkdir —-p "$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM_NAME" = "-iphonesimulator" ]; then
echo "Installing Python modules for i1i0S Simulator"
rsync —au —--delete "SPROJECT_DIR/Python.xcframework/ios—arm64_x86_64—
—simulator/lib/" "S$SCODESIGNING_FOLDER_PATH/python/lib/"
else
echo "Installing Python modules for iOS Device"
rsync —au —--delete "SPROJECT DIR/Python.xcframework/ios—-arm64/1lib/"

—$CODESIGNING_FOLDER_PATH/python/lib/"

"

fi

T VE R XCframework HHAYBLLLEE 4 FR7slice” FIREA T AR, HARBTARAY XCFramework Jif SCHRFH)
CPU %844,

- FHASINERS Z A TR A T ) R AR AL PR Framework” XA H R IR . BBEARAESS 8 2

IR 2 )5 5 BRI i—~"Run Script” #7235 3%, fiv44 Jy Prepare Python Binary Modules”, ‘B2 24
1% " Based on dependency analysis”, FH-Rf A N A& A :

-
SEE =@

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

# The name of the extension file

EXT=$ (basename "SFULL_EXT")

# The location of the extension file, relative to the bundle
RELATIVE_EXT=S{FULL_EXT#S$SCODESIGNING FOLDER_PATH/}

# The path to the extension file, relative to the install base
PYTHON_EXT=S${RELATIVE_EXT/SINSTALL_BASE/}

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

:-»path.
FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -d "." -f£ 1 | tr "/" ".");
# A bundle identifier; not actually used, but required by Xcode framework.

—packaging
|

FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.S$SFULL_MODULE_NAME tr

non n_u)
—

# The name of the framework folder.
FRAMEWORK_FOLDER="Frameworks/S$SFULL MODULE_NAME.framework"

# If the framework folder doesn't exist, create it.
if [ ! —-d "SCODESIGNING_FOLDER_PATH/SFRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE_EXT"
mkdir —-p "S$SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER"
cp "$CODESIGNING_FOLDER PATH/dylib-Info-template.plist"
—FOLDER_PATH/SFRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "S$FULL_MODULE_NAME"
%$CODFSTGNTNGiFOLDERiPATH/$FRAMEWORK7FOLDFR/Info.plist"

"SCODESIGNING_
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(B LE10)
plutil -replace CFBundleIdentifier -string "$FRAMEWORK_BUNDLE_ID" "
< SCODESIGNING_FOLDER_PATH/SFRAMEWORK ?OLDER/InfO.pliSt"

fi

echo "Installing binary for S$FRAMEWORK_FOLDER/SFULL_MODULE_NAME"

mv "SFULL_EXT" "$CODESIGNING_FOLDER_PATH/S$FRAMEWORK_FOLDER/SFULL_MODULE_NAME"

# Create a placeholder .fwork file where the .so was

echo "S$SFRAMEWORK_FOLDER/SFULL_MODULE_NAME" > S{FULL_EXT%.so}.fwork

# Create a back reference to the .so file location in the framework

echo "S{RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_
—FOLDER/$FULL_MODULE_NAME.origin"
¥

PYTHON_VER=$ (1ls -1 "S$SCODESIGNING_FOLDER_PATH/python/lib")
echo "Install Python $PYTHON VER standard library extension modules..."
find "S$SCODESIGNING_FOLDER_PATH/python/l1ib/$PYTHON VER/lib-dynload" -name "*.so"_
— | while read FULL_EXT; do
install_dylib python/lib/S$PYTHON_VER/lib-dynload/ "$SFULL_EXT"
done

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

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

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

10. #5111 Objective C fAASAAT] e b H: s H R AU Python RS . AR 4 £R :
« UTF-8 EAW B A ;
o WikWH stdio B HM;
BENFHAY R
(ER-p S -V
TR PYTHONHOME R L E A $5 15 VA app MR RY python T30 I H.
F T2 PYTHONPATH f$E
- VRAY app KB python/1lib/python3. X 3N,
- 1R app HYEFfLH) python/1lib/python3.X/1lib-dynload T3f¥%, PAM
- YRIY app MEHIIY app T30k
AREY app THAB LRI E ][] [ [NSBundle mainBundle] resourcePath] EfiE.

X LEI TR 8, 9 I 10 e VRA A Bl 41 Python [ AR AU SCIEIe, HAFRN app. WIERAENR
(¥ app HIEAFAESE =07 bR, WA B LN R
o WA SR ORAT A 5 58 07 bR SRR SOPE IS B R HRE] app B, SUEAENEE 8 B — M 9dh
DUo 55 8 A3 1 243 BRAT A TR 8 A4 F AR Y- 5 SR U AN IE T 9 —HE S (B4 R B AT A
Wt F AR app b R 5 AT T i g — b fh SCAF)
o AEATALE 55 =07 Bk SO SO RAER L ATE I 2R 9 P A FIONHERUE . W] DAPE DL I B0 T Ak 2
lib-dynload XfF¥#H install_dylib AGEHMMABARFEE—H.
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o GNSRAREE A TORIEN SO JE AT =7 B, TR SO e RS 10 2 i fudE o~ PYTHONPATH
Jic B4y

6.3 App Store &#i4

 app KA H 5 =75 10S B A ME— B ZXKF app #2523 i0S App Store; $@52 % A7) app #4253 i Apple 1
app FAZIERE . MCIERECLIE— IR iR S B AR e E S 2R AR AR Y R e AL

Python FifE e 5 7 — S8 UM o SO 28 [ SR AR . SR S MU DL R 2 JE T 1l . 15 Apple (9
HRNLZ AT PR L, A 25 Python ARifE7E LASE app fiEfSidE L App Store FHHI 1.

Python AT AL E 40 TS0 RIS ER FTA B A 232 App Store HAZ AR H BRI AU AU . X AT
SAEEENS 10S FEATHEIN A B .
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ZRAE RRFNE R IT 2R

A ARZ S Python iRl 5 AR MUT K IREE . KRB ARITT B 3k R 58, TR PEP
8 KA
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APPENDIX A

RIEXTHRR

>>>
interactive shell 1 ERIN) Python $2/R4F. A2 /R T RE AR B S AEMRRESS LA T I AR 191 AR 2 il
AR

o interactive shell Wi ARSI ERIARY Python $2/R4F, Feik AR G 4a it A ad e, 2o o4
WAr (S IS, ol =E155%) 2N, S0 e M2 )5 .
e« Ellipsis NEFH.
abstract base class -- fili & 3

MG EL PR ABC, & X duck-typing kb7, BHEME T —FhE G Oy =, M2 R AT i
W hasattr () B TRIMBCE R (Gl H BRI ). ABCHIAT BRI, XFMIfdE
Mok 5 HAZE, HAMIEEYE isinstance () fll issubclass () FHARl; 0L abe B CEY . Python
B2 N ER ABC HI T2 38dE45H (F collections.abe ) . B (FF numbers bk
). P (FF 1o Bedr) . S AERGSAMERS (FF importlib.abe ). fRATAMEH abe FRbk
KA H O ABC,

annotation -- f#7i
KERBNFAE G, KB, REBUESBORIERIPRS, WZENER &2 2 R .
JRERAS B EAE ST TS AN AT, HA RS, SEE MR AR T 2 4 B OE . SR R i
__annotations__ k@M.
Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- S5
TEVE ) BB A% 45 funcrion (Bimethod ) W{E. SH0 s
o RHEF A TEREOR A PRI A FRIRAT (P10 name=) SRR SFERTIRATA ** A7t B
HIEAE A . 256038, 3 F1 5 FEPAR X complex () WIHA 8T #7250

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SR PR L sRBUA X B Rl AR e A RIS I calls —Y . MRAETETE, ATk n]
HRFTR—ASHG A E B E IR R Y Y SR AL o

7% Wparameter REFZLH , H W SHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR Sl X __aenter_ () Fl_aexit_ () F{ERX async with if4) PR E T .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [B{E ~asynchronous generator iterator I EREL. 'BE-S5 ] async def F X HPMERBARALL, ANFE2Z
WAET BT vield kX A=A —RSIWHE asyne for TEEHHEH BIME.
WARTE T 28 A0 A e ki, EEREE NIRRT 7 £ R B R R E. WRFEIEERE
BARE X, W AR AL .

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %G 3%
asynchronous generator pRELIT R IRTS o

WG IR Fasynchronous irerator, MM __anext () 7k & AN FERT GOk AT S5
A B A B B B R A yield Fikat.

FAS yield IGHFE L, DAL BRI PR (HHE R SRR ry 50)) . 4i% 5 &
AR B __anext_ () IR HAD T SRR RARIRE RS, E2NEFOCESSIIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %

—AA]PATE async for Al HIN S, SRR EN __aiter () FyEREl—asynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— ST aiter () Ml __anext_ () FEEMXNZ. _ anext_ () IR B —awaitable
¥4, async for &AbHR A LALLM _ anext () Jy IR AR TS AN B B B & —A
StopAsyncIteration F% . B PEP 492 5] A,
attribute -- &1
KRB —ADXTR M, B S SRR AR . 250G, WERXTS o G JEME a W] PA
H o.a k51 HE.
WERXT G AV, REAR W E R identifiers (1) JEAR TR 44 FR A AE— X500 J@ o 42 T AR, il 4n it A
setattr (). FXFERYJEIERFTCIEME AT RXZORTI, Meu i getattr () RIRE.
awaitable -- WZEFENF 4
—AA[AE await FIRX P H TS, TSR coroutine B2 BAH __await_ () HFEHNE. S W
PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
file object BEMBIEEE F 7 A0t %o —BEHISCHRI Bl HE DA HIES (e, "wbt B rb+ ") FTHFRI T
4, sys.stdin.buffer., sys.stdout.buffer P\ io.BytesIO Ml gzip.GzipFile BYSLEMHI,

7S Wiext file T fREENSTES str MR SLIFRIGE
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borrowed reference -- % A 5| H
1 Python [t C APT v, 55| —FXIREI M, SRR ARREEIZT I H . WX 58
SN B AS B AN E TR e BN, Br3R R i PAREBR XS R 1P 5 S — A strong reference SEELE

HEFFAEborrowed reference TR} Py _INCREF () DU SIS Hystrong reference, [RAERMIZXRITIE
TG IR G — R Z it 5% . Py_NewRef () MEUH] AR RANE—AF i) strong reference.

bytes-like object -- ‘i %%} 4
3 5 bufferobjects H- H.AE T} C-contiguous B X% . XI5 A bytes., bytearray fl array.
array X%, PARFZ I memoryview X5 . 7RG AL L Fh —dE IR E R A s X sk
VERLHE AR . PRATE R 3R SO DA i i e ik %

SO P TR W] AR ) IR . X RAE SR PR S TSR . WA 4
Bil-Ffu3E bytearray AN bytearray [ memoryview, HAWMHAEZIR Z#kH B AT AW A8 %)
%O HERFERINER"); XRG4 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python JEAHE 24 dmi5 771, Bl CPython fi s 137K Python F2JF I RS . Fr ik & 247
T .pyc SCHH, SRR RIAT IR —SCUR R B R (R DAGR 2SR IR RS E BT A ) o XA
HEIE S 12 TAEARE F AT R AT A AL RS i virtual machine 2 1., 35735 R[] Python ML)~
AR —EEH , WA—ERETEARH] Python fiUA [ 3% .
FATHS S 2P RV DATE dis BIH ) SO AR

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

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

function, BRI JEF method %5, BT AVAMX G KT __call () JIARIZEHSEBIHR)ET T
JIROE

callback -- [9] i}

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

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

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

complex number -- £ %}
PSR G R, Hoh I SRR R R R — N SR — AN B A B B AR (-1
FAR) SRR, MEARCE TSN 1, TR E 5. Python N E TXIRE R SR, RA LR
SFAMC G BT A 3 A, B 3+15 . WURFREE math I X GT  Z B AR, E
cmath, REWIMH AR EFECEARE . WERREGEEA BT, ZEEMNEILEASH M

) R

context manager -- |- F SC55 PSS
TE with {54l X enter () Fl__exit__ () FERERIFERRSHXS. S0 PEP 343,

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

contiguous -- YE&%
—NEMNAE C E 45 Forran & B i\ R B2k . B4EgEnh /g C Al Fortran JEZER) . 754k
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )T . 72 4k C-E85H
f%é‘;ﬁ? Ié\iﬁf@ijkﬁ@ﬂ i B e — N5 V) 45 H s B fepit . {2 7E Fortran JESE0ALH U2 FH 26—

SR RR.
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coroutine -- e
PR T BRI — . FRIRE A DAYERE— S A e S — R o PVRE DA DAFEVF 2 AN [R] 1) 5
FitA L BEARE . BT asyne def i5A)3REM. S0 PEP 492,

coroutine function -- {IpFE R %k
iR [l — coroutine ST R KL . PMERE T asyne def B4R E X, LS await, async
for fil async with XA, XLRpMEEH PEP 492 5] A,

CPython
Python ZRAE 15 RUMTELE, FE python.org A& . “"CPython” — i) F T £ DAL P RE 0 S -5 HoAth SEER
5141 Jython By, IronPython #H X 41| .

decorator -- gy
R EME N 75— R B R AL, Sl @wrapper AT AORIAT B e . St 3 L1511 6035

classmethod () fll staticmethod ().

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

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

@staticmethod
def f (arg):

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

descriptor -- {{fiiA %3
EAEXLT __get_ (), __set_ () B __delete_ () FEMXNE. B—NKEH AR, B
HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E
a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . PR ALS
FIAE 2 B2 B Python 1) 0B, RN @ VF 2 HERr MR AL, HFEREL k. FHEEE.
Rk BT EA BB G] S5

A KB ERITIEME 25, WHZ I descriptors B fHA R 159

dictionary -- it
— AR, H P AR S B A B (R . B ARAEMI A __hash_ () Ml _eq () ik
MI%F4 . 7F Perl H1#5 4 hash,

dictionary comprehension -- “y2HiLHi: 53,
A PR —N AT IE A R A ) A SO TE R IR I G R ) — PP R B H . results = {n: n **
2 for n in range (10) } BFEM—THEn Bl n ** 2 FIBRSHY AL . 220 comprehensions .

dictionary view -- = HILF ]
M dict.keys (), dict.values () fil dict.items () RFEXTRIR N FHMAE, BAERMAETF
WAL HB—SHE, XERE Y FIBUER, PR A I . BRSO I i i 4 oy FLIE
HB%, AI{# 1ist (dictview) . &I dict-views,

docstring -- SCFf P AFH
TERZE . R 2 NI EE— AR U B P AR R P . EAEURE BTN 20 2m, Haw
GiiFar R B ATTES . BRI __doc_ JEtEd. mT e TAUENE, IR 5
(9 SR PR LT (o

duck-typing -- 51387
fa—Fh AR XA, B A HEE A PO G R AR i 2 B IE R B 1, T2 B R ) S0 )y
EEME (CRERGN T, RN T, IEAE @RS 1) BRI O AR e A, it
R RS rLE A s 2 B RORIE T R . WA H type () 8 isinstance () .
(HZE R TR AT DA 48 508 % AR TS, ) TAEAESR M hasattr () KU EAFP 4k
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EAFP
CSRIEW GRS S IS4 . iXFh Python & AR 4R 5 XUE 2 e i 35 B B @ MAe e, I
TERE AR AR o o XA Pl WS B RF U@ Kz ) try Fl except if41] . T HARX ) I
FEFTHLBYL W%, #ULT C 43 2 HAEF .

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

extension module -- § JiE ik
PA C 8 C++ 4 B5HIMEL, ] Python ) C APL K 51EF %O LA PRI T30 B,

f-string -- f-2f5H
WA B B EAT R RS AN AR B R R I EN E S . S0
PEP 498,

file object -- SL1EX %
XFAMATFII SO APL (A read () B write () %57%) PAMERTFERIERXS . LA
IARIE, SCHARTG T DA BN B SR S0 . AR B A7 sl AR B A 1 U i) (90 an s v s A/
. NHEZMIX., BT, BlES%). USSR EEIRN R 280 R,
SR b A =R R SO G B G = ) SR, ek = ) SO DASSCAR SO, BRSO e Y
TE io i, I SCHRT R X2 open () BR%K.

file-like object -- SCF20 4
file object W [R] LA,

filesystem encoding and error handler -- SC %k RS 4% X SR L PESS
Python JHI R M EAE R GEMRAS 7717 BR A ] 24 R 58 2 i Unicode 1Y 4 20 SRR AL BRAS -

ARG G A A A PRIE R R RS K BEAE 128 AN W IrA = o R SO R G dm i X e vE 1R
ML AR, W) API BREL AT 45| &K UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PREATHYE SR AREL
R G R S A IRAL S

filesystem encoding and error handler JZXF Python JE 3|4 PyConfig_Read () HRECKRAECERY: iESH
PyConfig [if) filesystem_encoding fil filesystem_errors ZH.

FHiE S Wlocale encoding .

finder -- 2%
— e EE R T AR loader BIXT4

FEAEMIRRRBUM A 4R AN Lok 12 &£4% %5 B sys.meta_path i, PAKSEI1Z25 A &£3%8% BLA sys.
path_hooks ffif§.

142 5] importsystem 1 importlib DA T R 2407,

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

free threading -- |9 h 2%
— PR AR TR [ — R B A 2 AN &R ] PAE EFHZ AT Python 515 . 5 ILAHXT Y J&global
interpreter lock , FE[R—Z] K ARG — D LIEFT Python =515, £ PEP 703,

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

W parameter, method Fl function Z£77 ,
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function annotation -- PRZkRT:
RRER X pREOE 2 8GR [BUE i annotation

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

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

PR AR TE I AR DL function —5

Z: Wvariable annotation F1 PEP 484, H.A iR T ThEE. 51 Z: 5 annotations-howto DA T &5 F A1 11 B
FESE .

_ future__
future {£47, from __future_  import <feature> F§/RJiiSEEH 1 KEAE K Sk AY Python & i il
BCRARHE P EE RS SOR 24 A . future_ BIRSCRYICSK T AT RERY feature BUH . it T A
ﬁ?ﬁi&gﬁhﬁ HORAE, VRATAE BRI AT B i O AR Z B AR TR (8iE) AEfi
il Y’

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

garbage collection -- 3 J% A
PO THRLE A N AF S [ A A . Python i 5| AT VBRI — A RESS G N AN T BB ER 5 | 1 A A A sz
IR g o AT SR RS o RT DA g o AR il 3 [l Wit -

generator -- 7} i g3
R [Bl—A~generator iterator (A FREL. ERE KRG HMREL, [ﬁl,ﬁﬁ?,ﬁ\@/ﬁ: yield FikA DAL
?ﬁﬂﬁﬁ\m for-fEFR i FH sl )2l 1 next () HREZE—3RHL

TR AR A, (B UL T AT e AR B R E . WERTEE RN S S, il
Jﬂéﬁ%&ﬁéﬁj‘ix

generator iterator -- 72 K 25 %12
generator PRELIT RIS o
!r/l\ yield IEHf RS0, 10 LRI EHAPRA (GG RE A RN ty 15A]) o 4% £ &
RHRBWIRS, ER2NEFOLEARLEIAT (X 58U BB AR 558 R B2 IR ) .«

generator expression -- 2} i 7% 3k R,
R[5 —A~iterator Wexpression. "B ARG EFRIAA WG E LT —MEFER . JEHEIY for 14,
PARG—ATTIERY 1 Fh). DA ARBN SN INZ R BUE L — R YIME:

>>> sum(i*i for i in range (10)) # F K514 0, 1, 4, ... 81 z Au
285

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

Y2 Wsingle dispatch R1EFES<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %!
WS pe; A 1ist B dict XFERY a8 28. M T R 2427 FlEft,

WL S R 42 . PEP 483, PEP 484, PEP 585 il typing fike,

GIL
2 Iglobal interpreter lock .
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global interpreter lock -- 4> J5 i FEES 9
CPython ffRERs B R ) — BBl BB PRIE— B 20 3G — N RARAE AT Python byrecode. AL E i
WEXT G (GG dict SFEZNERA) X3 i b2 & ffi16 T CPython SEH . 45 %Al
e MBS RES 2 RARBA T (8, HACH WA T e 2 A g Ry AT .

NG, FESEHRUE R B =07 R R B ROT  PE ATVT S R 2T 55 1 S 4 W A IRPRE i GIL
BEAh, FESAT VO FefEmth 2 SR8 GIL.

1£ Python 3.13 #, GIL W] A ——disable—gil Wit EREEH . FEM H L% 4515 Python 2 )5,
RAGUAHT - gil 0 BENAERE PYTHON_GIL=0 I B 51517, BAFIER A2 AN AL
7 ia YRR T L MR i FH 24 CPU WoA%E Y . W2 4015 4 PEP 703,

hash-based pyc -- 3£ T-W5 %11 pyc
A58 FH T I 08 SC A B s L T A i J 46 e B 1) SHe i o8 A RO - RS G2 A7 4. 2 L pyc-invalidation

hashable -- W[5 7y
—AXG AR B AT HAE AT N R E A E (BEFFEA __hash_ () H¥E), FHATRARH AT
ZRATHIR (E%@%ﬁ _eq__ () FIE) WREERRN T A X GE. RIMG A X SR b A B AH ] (R WA A (i e
BRI .

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

RZE Python HI R AIAE N EEXT G rT e v i) s AIARAs (Blang) ey i) #A A Ay s Rards
s (BIATCA frozenset) {4 EATAICR IS Ny Al Wa Ay IR A2 PTG A0 . 7 SCIEE LBl x R 3R
NG ENTELRE R —E A AFE (B2 S HOE) . ENmma L s T e
id ().

IDLE
Python (YZ AT K 557 2T A5 idle i Python A B AT AT 1 LA SR AR MR RE e 1 858

immortal -- 7k /%%
KA Z e PEP 683 H15] A1) CPython SEELATY .

WX R JE TR R, WEWreference count FKIEAXYUEH, T ETEMRE SRS ITIIRIKIZA 29
BGH M BC. B, True A1 None 7£ CPython HH#lJET /K AXF R .

immutable -- A~ [ ZE %} 42
HA B EEANS . A RAATERT . PR MITH . XX SN ERAE . MR iE—
ANFEEE, WABEER XS . EAEREE BN A R E EEZER, B b i

import path -- § A J54%
HEMIE (B35 25 0 ) HBNSIR, KBTI path based finder IR EHFABIR. TEFAR, I
FIEPLMEARE sys.path, HIWRBAEBHETRER B FHRM __path_ @Y.

importing -- S A
A ) Python AU RE A 75— MEH ) Python AUAS T 6 A 7 .

importer -- 5 A 7%
B MBS WS RBRE T finder XJ& T-loader .

interactive -- 33 I,
Python 7 — A HAMERERS , X ME VR ATEMRRESS PE R A 5 i AT RN 23k, S RISV 2
FBHER., HEANFSH00)5E3) python iy (WA AFERIGTT ML 3 32 BR o g B . 3 50 ) o 7
DU AR B B AR A R B 2 3R 8 (G0 help (x) BRED) . B XL EAXWIER, S0
tut-interac,

interpreted -- fiR R
Python — @ FRREAUE T, SR RmIFALET, BAWE X AH T g R W A7Em 2
H ] X EME VRSO LB s AT AN A B @ v AT SO AT R ALE S EE A
Fb G R B AR R T AR (R HAR P A A TS 8 . S Winteractive,,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS T TR B B BT A C A RO, o WA 4%
FhOCERNTREE I . B SZ WA R e . Xk P E XTI a5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fRREAR T 2P RN main_ BB TS AT A S8 AT -

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . TRE R R B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 7 PARARMIE LT __iter () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MEANERBHALH I ERE iter () I, ERPHZXTRIMIENL - Lﬁl%ﬁ%&ﬁiﬁﬁ?%ﬂﬁ%/*ﬂ’]
— U I o e T IE AR S 4L%Trﬁ%ﬂﬂ% iter () B HOAHRNARNG. for B A
H B ARAL AR L A, A8 — MmN AR iy 24 42 Eﬂﬂéf{fﬁﬂ W RAFE N . 2 iterator, sequence

Flgenerator,

iterator -- 3EC%%
R TR —TEREEm A% . EREEHERIN __next_ () H¥E (SFHAL L N B REL next ()
FFZA IR 8] é‘l?ﬁﬁ%ﬂﬁﬂﬂ%ﬁmﬁé’lﬁ StopIteration {#. H|XHFERLXF S
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, GRLEP I H _ next_ () AR SMHIRGIK StopTteration, A& ULMAH

__iter ﬁ%)ﬂﬂél_@ﬁﬁﬁﬁﬂgiﬁﬁ (R 2% AR A 00 5 2 T AR S, ml k- HoAth ]

951&%%@)%!3’]7(1[5%%“ — B FH BN IR 2 2R ERE VT IRE RIS . x4 (F4n
list) FEARERHRGHAE A iter () BREEGETE for TEMR TR IE S 724 — ARk A . WRTE L
TR 2 A 2 ﬁ[E]TZ RIS R PR A —E 2 4, T EERMRGE—1
e
W25 E £ typeiter,
CPython S:BI4I i: CPython (%A M GIHEATIERARE X __iter_ () MZEK., BEFTEMNE A HLE
CPython JNRIEE AR BRAE I LR LA

key function -- 2t pR %}
PR R PR A, SR RENS AR ] B T HER s HECL R R RIS, BN, locale.strxfrm() A
T — AR B DR 24 2 1 HE P
Python 45 V1 2 T HH# i A B ROk B H oo R HEM 5 =X, KPP EH nin (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

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

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

keyword argument -- e gt =55
Z: Wargument

lambda
i —> B phexpression A5 G BE 24 WK R AL, RIBA ALV IHOR(E. 1% lambda b8 £ 1) 4 ¥5
lambda [parameters]: expression

LBYL

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

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A &5 MBS . g, DAY if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

list -- 5|4
— i Python N '&sequence. BSR4 RHIFR, BETFRMTHMES PrgdmaeaER, HATicRm
IFE AL 2R O(1).

list comprehension -- 51| S8
AbFR—AN 3 5 v ) R SRR A T IR M S5 RS R — A BB H . result = ['{:#04x}'.
format (x) for x in range(256) if x % 2 == 0] ¥Em—4> 0 F| 255 JLE N+ 7S 3EHE
%ﬁgxﬁrﬁ?%’f% (Ox.) B9, Hrh i€ FARTTIER), QIAEIN range (256) HHIHTH TCRHERLH
AbH

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

locale encoding -- 15 5 X 445 =
£ Unix |, 'BEf& LC_CTYPE &= X iEtg . BEn[ LAt locale.setlocale (locale.
LC_CTYPE, new locale) Ri%E.

1 Windows |-, &/ ANSIAURSTT (401 "cp1252™),

J£ Android i1 VxWorks |, Python ffiff] "ut £-8" {FHiEE RIHHmiLtg .
locale.getencoding () W MRIRUE T KB .

518 2 [Fl filesystem encoding and error handler

magic method -- AR J5 1k
special method W3EIEZ[F] .

mapping -- 5}
— T E B E R LN T collections.abc.Mapping B{ collections.abc.
MutableMapping G B LKL E AN AN . R RG] T4 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCERFEEE TR 7%
sys.meta_path W RIER WY finder. PRI RET Spath entry finders fFAE RIKABFHAHIF o

A A importlib.abc.MetaPathFinder T fBEIGHEARTTRas AF LB T ¥E

metaclass -- JGR
—MHT AR, FowE LA EL . BFERAELDER. oRATTHEZ LR =ASHOF 0 @4
B2, KA T R X R B R AR TR 5 AR S PR A — N ERIASEEE . Python 4% 51 2 Ab7EF 1T PAGIZEE H & Xt
Peo KA H PRI AT B A TH, (FYFTFEB BN, sonl R4 Kim it @i r £, eig
BEHTCS B HAE . IR et RE R, SCElngl, PARHAMIFZES .
L5 S I metaclasses.

method -- J5 i
TEZE TR E LR R A WERAE R M LB — AN @ MRV, R 2 RIS % e A Ry LB —
Aargument GBI 4N self). £ function FMnested scope.

method resolution order -- Jj i /fHr i
T BT IWUT A A R A P R B INY . 752 [ python_2.3_mro T 2.3 & 1i fUE Python
il R T (o A T

module -- Fil
X552 Python fUAS ) —Fh2HZUAT . AR A ST v 44 25 18], PTAS 5 {E 3K Python X4, Bidln]
W@ Limporting BAERE 75 E] Python H

5 Wpackage.
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module spec -- Bl HLES
— g, s AT A X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order
mutable -- A[ZE %} 4
ISR AT DAER 1 () PRAFIREDE IGO0 FBUEHBYE . 531 S Wimmutable.
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUeHNERBETHACH, M1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

>>> sys.float_info[1] # ‘& Bl 5 |4
1024

>>> sys.float_info.max_exp # s TR
1024

>>> isinstance (sys.float_info, tuple) # BT L4
True

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

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

namespace package -- iy %23 [A]{u
PEP 420 J73] A f—Fh(URE 1 T- @02 B ipackage, v 25 60T AR SC UMY, FEA T2t
Hregular package RIF], BFAEATRA __init__.py .

S A] 2 Womodule

nested scope -- iR E1EH I
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- J AR
XHBIE N T A R WIERE. R 5 A Python A, HAaH X KaE0% 6 H
Python HiiyE RiGFK, U1 __slots_ . fiidds. FHEEME. __getattribute (). KL EMEH
SHEE,

object -- Xf %
R EARGS UBYESIE) PARTE AT H (Orik) m%dE. object Hi i@ T new-style class 1) 5 T0JZ %
R4,

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

package -- {J,
—Fh ] A AR B B N M S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python A5l

%2 W regular package Flnamespace package.

parameter -- JE 3
function (B ) &SR SEME, B EREBTAEZ I — A argument  (BHEREAER T, 24>
%%). HLMEE:

« positional-or-keyword: (LB XEHT , HE—ATTAMER L 5 54 6 AGATDMER 5 525 5 4 f
A5 ERINARE SR, TR foo F1 bar

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

« positional-only: {{FRAIE, & — RO EE ARS . (WRAEITE S w1 ek BUE X
WIESHNEHENZ IR E A/ FARES, BIAITRE) posonlyl Fil posonly2:

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

o keyword-only: {URFEHEY, F8E—HEEEL XEAEANSE. (R XA FIE S ]l 2 7E R AL
& XS P& AT RN B S ETEL NN B S Z 1 * KE XL, BT
T 1) kw_onlyl F1 kw_only2:

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

« var-positional: TIAE(E, $45E T DMRAEH—AMERECREO (L ES BRI (HTEIL IS
CHEZNAIESE ). SRS TLEEER S ARG < ki, HIATFEN ags:

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

o var-keyword: TFIAE KR, HEE A VAR BUE R AR BT A (FEITE MBS C #3220 4
TFEHZIG). BMESAEEIETESAPRATMEA ** K@ L, BIA LR kwargs.

TS ] AR B g8 PTRE R S 40, AT DA FESE T Be S 4004 BRIAME
W2 Wargument RIEFRZLH . SEEESHX BT EE ILE S, inspect .Parameter 25, function —
S % PEP 362.

path entry -- J A 1
import path WH—NHPALE, SPipath based finder FIR AR NHIREH.

path entry finder -- ¥41% A LI TR 2%
E—r] AR R sys.path_hooks (Bipath entry hook) 3R Al finder, WFWX 5 Reid 1t path entry
SE DA .
5% importlib.abc.PathEntryFinder DA T f#EKIEA DB IRA I SLI IS T

path entry hook -- P& A T
— AR XIS, B AESNIE WA B R A S path entry FP ARSI L R BB {F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A Hk 55
BN —Fh U312 £ 3% %E , FIHE—ANimport path FH AL

path-like object -- JE1EJR%} 5
KRB RG ISR G . BRI R AU — D FRIRIEEN str 83 bytes M5, A PLE—
ANSEHLT os.PathLike XS . — 3 HF os . PathLike XTI R ATE W os . £spath ()
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BRBE ol str B bytes BRI U RAEHAL; os. fsdecode () fil os. fsencode () A #45l
JH AR str 8 bytes BABIWEER . x4 2t PEP 519 5] A1

PEP
“Python 45 LI BYHE LS . —A> PEP g/ — it SR, HISK1a Python 4 IXERAL(E B, sidfiig
—™ Python [ #RE S HE BE al 3R55 . PEP I 24 RS (10 B AR B AT SRR 1 R U A
PEP WA AE R S B e . WA ORI R, a2 TR RS 5t DA S A A 25N Python 3% TR 90 'S
SCRA AL . PEP fMEE A SATAEAL IR N FREE ST 3R, I KA ) 2t L e A SR .

%11, PEP 1.

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

positional argument -- {3/ & 23 %
2 Wargument ,

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

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

X APAE B AR FRVFRE PERFEE AT IE , A 2T M K IPE BT BRIG T IR . 31§ L PEP 411,

provisional package -- #] % {0
2 W provisional API ,

Python 3000
Python 3.x R RIIBERR (XA FAEMA 3 B R MTRIEIE TR e B 7)o A R4S
yg cch3k770

Pythonic

Fo— Kk —BoRAS E % 250G T Python 55 58 B KU FIEE A, A0 AS i 5 ) LA 55 v T e
SRS PACRD . G, Python [E: F RS 2 ] for {EAIEHR M i —AS T X S P i T T,
VP22 HAME A XA 250, TR AR ZAGE Python 19 A B & B0 F — MU T8RS

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

print (food[i])

11T R B2 14 B fi] 37 B Pythonic B 4 /2 AR

for piece in food:
print (piece)

qualified name -- [} @2 8%
—APARS BRI A FR, s MBEHR 4 JE VIR B i v SO RN SE . R R BT
FHKE UL PEP 3155, X T o 2R R ELANZE , FRE ARG MRAFR—EC

-

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

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

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

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

reference count -- 5|14k
TR XGRS X205 i 8% A BEE, st R, FEikmimmortal X4 H.
KA WAE T I, RIGX PP S KA R 51206 Python ARS SR UiiE & 2 A
ALY, AHE A& CPython SEE—AS R EICER . BT AU A sys.getrefcount () BREICKR A4
EXRTZ RS AL

regular package -- 75 L1
g8 package, BIMMEEH— __init_ .py R H .

%2 Jnamespace package.

REPL
“EERL-SR{E-FTETEFA” read-eval-print loop [I4ES , interactive fERERS shell [R5 — 4.

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

sequence -- J75 51|
—Phiterable, ©ZFFE __getitem () FEER VAR BRI HITEAMICE VI, I X
T REPIKER __len__ () k. WEMFIIZHEEA list, str, tuple fll bytes 5. H¥E
BEEMR dict BEFF __getitem () Ml __len_ (), {HEHIAIAMBGHAETS, HAEHHE
Bimmutable FE A RHEECR R ICE .

collections.abc.Sequence IR H LK EN T —TEFEEWE D, BIE __getitem_ () FI
_len_ () ZA4b, BEIT count (), index (), _ _contains__ () fl _ _reversed_ (). SEF
WY R ORI DV register () RN . FIRECE 268 H 79 B E L S, 155
5] 38 PR

set comprehension -- £ &S5
A FR— AT E AR G i I A B Ay T R IR MG LS — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ENRFFELES {'r', 'd'}. S0 comprehen-
sions.,
single dispatch -- fisr IR
—Fhgeneric function 53YRIE, HELIZET BASENRBORER .
slice -- Y] )y
HE RS TR sequence W—H X4 . YR HH FARRICREIER, 7E 11 P HILARA
B 5 WEcE, il variable name[1:3:51. F#E%5 (FhR) ARCAENTBEH slice X4,
/S|
240 F RS B P T 2 5 R RSB T B0 RS ATI SR CRAIE 22 42 1Y) APT BSF st P DASSE I 4 55 FH ARk
XFERY APTATS SRR FEAE SCRY I gl i, (EAEANTRARETT & (B3R TIRE )

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

special method -- $§ 5% J5 #:
—F i Python BRI R v, KRR FEAS LRI TR & BB I N 4545 . X Fh O EE R 24 RN 1 2
HERBUR IR . FFIR T 1) SCRY S W, specialnames .

statement -- &4y
EAERFE (AU “He) RN . —ZRiE )] DA expression SN ST IS5
Bin if. while 85 for,

static type checker -- i A KIS iy 2%
TEHL Python I BEAT 404, DAREHR MBI QB BRI AME LR . 555 L 2427 PAK typing
Bk,

strong reference -- 315 | J1]
1E Python ) C APL 1, 55| @48 A HEA 5 1 R ACHS Ir A IR R 51 o Fe Qs ] a8 94 1
Py INCREF () MARIGRG | ML RS N #Eid Py _DECREF () RFENE.

Py_NewRef () PREXATHE A TOIE — g a0ams | . @, SR B FA RS | B9 1E I 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

152 R borrowed reference,

text encoding -- SCASGIA%
£ Python 1, —A4FHR g —H Unicode fUR% 1 (FEFE Y U+0000--U+10FFFF ), Ny T FFA# &4 —1
AR, EREYT I —BR T
P DNFRER I — N FEA IR s, AT RS R SR AR AR RS
HEFPAFNSCARF I Fifdas, BTSN ARG,

text file -- SCA Lk
—FhBBIE S str XF 4L file object I8 HE— A SCAS SO SE B A 17 0] — 1 T ) 217 1 B0 o o B sl b
Hrext encoding o SCASCAFIBIFAFEASCARE (e 5K "w' ) FTFFHI . sys . stdin, sys. stdout
PAM io.StringIO HYSLH.
Fi S Fbinary file | fEREB LS A Z PSR SR

triple-quoted string -- — 5| 'S4 H?
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
A AR, HEAEZMEL. BENATFHREZLRENOERLH X Bs [ SFNE5, HH
A PABS AT IO TR M AT, e S SCRY A HR BRI 4

type -- 2374
KB YeE—A> Python X[ R JE TAHAMIE; B MXERAEA—MEE, TRHTEXZWEE, TARE
M) __class__ JaM, B2iET type obj ) KAREL

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

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

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

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

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

type hint -- 231 34: fi¢
annotation 78R @M. REIWIE S 80ER E TS & UM AL,

RAUPL Je TR T A2 Python (SR I 20K, (HEATM# A X2 E 5 RA AL, EfTEREM) IDE
ST EEI s R

SRR JIR IR B KB AT AGE A typing. get_type_hints () KU, {HJRHAL
AHPA

Z: )l typing Fl PEP 484, HAA7xf HIIRER AR -

universal newlines -- i J]I #if 1
— PR SO 2, RFA R A A S ERR BT TS ARG - Unix B9FT45RZ0E ' \n' . Windows 1]
255 "\r\n' PAMIHNR Macintosh 25 "\r', Z i, PEP 278 1 PEP 3116 fil bytes.splitlines ()
TR Z U o

variable annotation -- 38 Fr i
ot AR w5k 2K @ Pk i annotation
TERREAR Bl @ MER, I8 nT e A (A

{class C

field: 'annotation'

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

[count: int = 0

AL R ETTA R A R I annassign —7 .
Z: W, function annotation, PEP 484 FI PEP 526, H A T ILHIBE. 3752 4 annotations-howto DA T il
FIARVE R R SE R
virtual environment -- JiZ L E5555%
—HR I MBS R B Z AT EREE, 0 Python JI) PR AR FFAE S AITH S Python 4 A1 R 2 T
PENR— &R G Fisf iy HAl Python [ FEFHIATH
2, venv,
virtual machine -- {41
B AL SR T RN, Python HEASBU AT IT S AR B B A R byrecode.

Zen of Python -- Python 2 #ifi

S|t Python Bt )5 M 574, A B TR S M HXFE S . &F KRN TR BRI RAFH
By Nimport this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI =
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 w
2.0.1 2.0+1.6.1 2001 PSF =
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 2
22 R 2.1.1 2001 4 PSF B
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ik

GPL eI AR Python ¥ GPL "N %Afi. 5 GPL R[], By Python ¥F[HIEAS RiF 7 A B BUS IR
A, MICH IR E S . GPL ARA R VR AL Python T A5 HVETE GPL R RA Y45 A ;
(HHERPFAENATT .

JEPIARZAE Guido $55 F TAEMISNIEIEE , SFHX LA o T e -

C.2 FRER={ LIE 5 {E A Python ByZRFRFOZF M

Python A1 SCRYH 8 F VT YL T PSF 34 T Hh,

M Python 3.8.6 JF U, SCRPRYZRGI. BRAEHE SAIHAR AR R HIAY 2 PSF VFR] PSRN 2 25 2 BSD 4 +T HYME
VAT

HBe £ Python FKH T RG], JXEEVFAT 2 A VAT 2 F RIS RS . A 55 ipa]
R 5 BB 378 5 D 3 45 0 74 5T 5 o8 i

C.2.1 FiF PYTHON 3.13.0rc2 £ PSF ¥ a] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.13.0rc2 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.13.0rc2 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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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 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &l

BEOPEN PYTHON ¥4 7] #8565 1 AT

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,

(ZF 50
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MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

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

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §) CNRI ¥F o] il

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
T

98

Appendix C. F52F0iF o]k




Python Setup and Usage, & {ThR4s 3.13.0rc2

(% 50
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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 ) CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk ol S5
AT 42 Python RTINS = Iy PRI VAT RUBORTTIF A, A R A s 4 LR I K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C ¥ &40 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

&)
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PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: hitps://www.wide.ad.jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all

&)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Filhal& DA RS H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HTIEER

trace BHAE AT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

&)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode X #}

uu e RS AR L 35 AR 7

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML 22 =iAH

xmlrpc.client BHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select fHKT kqueue B M AL 5 AR AEHA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein 1] SipHash24 S35 RS2 . &85 DA R I:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c CIHEAL T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 95 5 19[4 SCf4F . H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

/****************************************************************

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

E

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

MR EE RS A X0 hashlib, posix il ss1 £{#Jf] OpenSSL FERHE T ERE. It4h, Python f{) Windows
Fl macOS 2 FE)T 7 fig 2t 46 OpenSSL FE[Y RN A, A AFRAT T AE L f24E—17 OpenSSL 1 A UERYEII A . X
OpenSSL 3.0 &KfillR, MIEJGEMTANA, Y3 Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
(N30
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institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade

(B0
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names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ @2 ] I tufE 1) expat JFRIASRI R, FRAEFLE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
GETH)
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in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEh ctypes BT R _ctypes C ¥ 2 AL 4% 7 libfi P50 6% & A A Y, BRARM BB EL T
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIY 20ib AR IH M CyR N THE, W 55 zlib JACR 8 DR 2 1ib 37 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

&)
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in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {§i M F i SE L EL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

Y54 decimal B FER) _decimal C ¥ (i 1145 T libmpdec PR EIAMER, B @R E T

——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FEARE 3 4550k BSD 47 v ik & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
&)
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT 0] E:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

asyncio BURAHLETIFKH uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

(% L350

C.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c i subr_smr.c 4t FreeBSD fi#)”Global Unbounded Sequences” %4> NAZE R T & . %

SO R EST 2 253K BSD T IES K1

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ""AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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JEFE
cen 77
-2
BOATEI, S
$APPDATAS%, 51

>>> 77
_ future_ , 82
__slots_ ,89
4k

method —-- F &, 90
HHEE

$APPDATAS%, 51
BASECFLAGS, 41
BASECPPFLAGS, 40
BLDSHARED, 42

CC, 40

CCSHARED, 41
CFLAGS, 30, 4042
CFLAGS_ALIASING, 41
CFLAGS_NODIST, 4042
CFLAGSFORSHARED, 41
COMPILEALL_OPTS, 40
CONFIGURE_CFLAGS, 40
CONFIGURE_CFLAGS_NODIST, 41
CONFIGURE_CPPFLAGS, 40
CONFIGURE_LDFLAGS, 42
CONFIGURE_LDFLAGS_NODIST, 42
CPPFLAGS, 40, 42

CXX, 40
EXTRA_CFLAGS, 40
LDFLAGS, 40, 42
LDFLAGS_NODIST, 42
LDSHARED, 42

LIBS, 42

LINKCC, 42

OPT, 33,41

PATH, 11, 21, 46, 48, 5456, 58
PATHEXT, 48
PROFILE_TASK, 30

PURIFY, 41
PY_BUILTIN_MODULE_CFLAGS, 41
PY_CFLAGS, 41
PY_CFLAGS_NODIST, 41
PY_CORE_CFLAGS, 41
PY_CORE_LDFLAGS, 42
PY_CPPFLAGS, 40

PY_LDFLAGS, 42
PY_LDFLAGS_NODIST, 42
PY_PYTHON, 59
PY_STDMODULE_CFLAGS, 41
PYLAUNCHER_ALLOW_INSTALL, 60
PYLAUNCHER_ALWAYS_INSTALL, 60
PYLAUNCHER_DEBUG, 60
PYLAUNCHER_DRYRUN, 60
PYLAUNCHER_NO_SEARCH_PATH, 58
PYTHON_BASIC_REPL, 16
PYTHON_COLORS, 10, 16
PYTHON_CPU_COUNT, 10, 16
PYTHON_FROZEN_MODULES, 9, 16
PYTHON_GIL, 10, 17, 83
PYTHON_HISTORY, 16
PYTHON_PERF_JIT_SUPPORT, 10, 16
PYTHON_PRESITE, 10, 17
PYTHONASYNCIODEBRUG, 14
PYTHONBREAKPOINT, 11
PYTHONCASEOK, 12
PYTHONCOERCECLOCALE, 15, 25
PYTHONDEBUG, 6, 11, 32
PYTHONDEVMODE, 9, 15
PYTHONDONTWRITEBYTECODE, 6, 12
PYTHONDUMPREFS, 17, 33
PYTHONDUMPREFSFILE, 17
PYTHONEXECUTABLE, 13
PYTHONFAULTHANDLER, 9, 13
PYTHONHASHSEED, 7, 12
PYTHONHOME, 6, 11, 61
PYTHONINSPECT, 6, 12
PYTHONINTMAXSTRDIGITS,9, 12
PYTHONIOENCODING, 12, 15
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PYTHONLEGACYWINDOWSFSENCODING, 14

PYTHONLEGACYWINDOWSSTDIO, 13, 14
PYTHONMALLOC, 14, 31
PYTHONMALLOCSTATS, 14
PYTHONNODEBUGRANGES, 9, 16
PYTHONNOUSERSITE, 7, 13
PYTHONOPTIMIZE, 7, 11
PYTHONPATH, 6, 11, 54, 61, 66
PYTHONPERFSUPPORT, 9, 16
PYTHONPLATLIBDIR, 11
PYTHONPROFILEIMPORTTIME, 9, 13
PYTHONPYCACHEPREFIX, O, 12
PYTHONSAFEPATH, 7, 11
PYTHONSTARTUP, 6, 11, 12
PYTHONTRACEMALLOC, 9, 13
PYTHONUNBUFFERED, 8, 12
PYTHONUSERBASE, 13
PYTHONUTFS, 9, 15, 55
PYTHONVERBOSE, 8, 12
PYTHONWARNDEFAULTENCODING, 9, 15
PYTHONWARNINGS, 8, 13
TEMP, 51

RFHA, 89

FEAR
method —-- F 3,85

A

abstract base class —— fWHEEX, 77
annotation —- AFE, 77
argument -- ¥, 77

asynchronous context manager -- =+ ¥ L

TXEHEE,T8

asynchronous generator -- F %4 ks, 78
asynchronous generator iterator -- =3

Pk gk KA, T8

asynchronous iterable —- & % 7 #% % £,

78

asynchronous iterator —-- F#FH&RE, 78

attribute —— B, 78
awaitable -- W&fEx£,78

B
-B
S AR, 6
-b
AT, 6
BDFL, 78
binary file —— Z3E#|U#,78

BOLT_APPLY_FLAGS
i AATHIR, 31
BOLT_INSTRUMENT_FLAGS
AT, 31
borrowed reference -- fENE|H, 79
——build

A AT, 36
bytecode —-- F¥#,79
bytes—like object —— FFAX£L,79
BZIP2_CFLAGS

42, 28

BZIP2 LIBS
AT, 28

C

—C
mAATHI, 4

c #4,79

callable -- ®iFAX%£,79

callback -- [, 79

cc

i AATHI, 27
CFLAGS, 30, 4042

W AATHI, 27
CFLAGS_NODIST, 4042
——check-hash-based-pycs

i AATHIA, 6
class —— £,79
class variable —- (T &,79
complex number —— &%, 79
CONFIG_SITE

# AT, 36

context manager —— FTX&HE 79
context variable —- FTXEE,79
contiguous -- #%4, 79

coroutine -- PH4E, 80

coroutine function -- WAEE L, 80
CPP

AT, 27
CPPFLAGS, 40, 42
AT, 27
CPython, 80
CURSES_CFLAGS
AT, 28
CURSES_LIBS
AT, 28

D
-d
AATHI, 6
decorator —- *’L"’ﬁ?
descriptor —-— %m:r\ ,80
dictionary —-- 4,80
dictionary comprehension —- F #
80
dictionary view —- FHAE, 80

—-—disable-gil
AT, 27
——disable-ipv6
LTI, 24
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—-—disable-test-modules
4T m T, 30

docstring -- XHFEHE, 80

duck-typing —— ®F %A, 80

-E

AAATEI, 6
EAFP, 81
——enable-big-digits

# AT, 24
—-—enable-bolt

A 4T H R, 31
——enable-framework

A AATHIA, 35, 36
——enable-loadable-sglite-extensions

wAATHIA, 24
—-—enable-optimizations

wAATHIA, 30
——enable-profiling

# A FTHI, 31
——enable-pystats

A AATHIR, 26
—-—enable-shared

AT, 33
——enable-universalsdk

AT, 35
——enable-wasm-dynamic-1linking

A ATHI, 29
——enable-wasm-pthreads

4TI, 29
——exec-prefix

wAATHIA, 30

expression —- FikH, 81
extension module -- ¥ EAEH, 81
F

f-string -- f-F4#,81
file object —-- XfX£,81
file-like object —-- XH&A 4,81

filesystem encoding and error handler

— XHURGHEHEANEHRALERE, 81
finder -- & £, 81
floor division -- 1 FE R, 81
Fortran %%, 79

free threading —- H W%, 81
function -- F# 81

function annotation -- FHARE, 82
G

garbage collection —— X3 [E I, 82
GDBM_CFLAGS

F AT, 28
GDBM_LIBS

# 4T, 28
generator —— 4 A4, 82

generator —- 4k #, 82

generator expression -- 4 @K ERAKR, 82
generator expression -- 4K #ELXKR, 82
generator iterator —— 4 K #E% K E, 82

generic function —— & A H#, 82

generic type —-- Z A, 82

GIL, 82

global interpreter lock —-— 4 F B %4,
83

H

-h

wAATEIA, 5
hash-based pyc —— E£T%HHH pyc, 83
hashable —-- H®¥#, 83
—-—help

AAATHIT, 5
——help-all

HAARTA, 5
—-—help-env

ATET, S
——-help-xoptions

@A TR, 5
—-—host

AATHIA, 36
HOSTRUNNER

AR, 37

IDLE, 83

immortal -- KAEXZ,83
immutable -- A HLZ £, 83
import path -- B A#%4Z, 83
importer —— H A £, 83
importing —— %A, 83

interactive -- X %4, 83
interpreted —- #EA, 83
interpreter shutdown —- B & %M, 84

iterable —- W#H A £, 84
iterator -- # R %, 84

J
-J
AR, 10

K

key function —-- # %%, 84
keyword argument -- X#F 5, 84

e ]
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L

lambda, 84
LBYL, 84
LDFLAGS, 40, 42

AT, 28
LDFLAGS_NODIST, 42
LIBB2_CFLAGS

4B, 28
LIBB2_LIBS

oA, 28
LIBEDIT_CFLAGS

A T, 28
LIBEDIT_LIBS

fr SATH A, 28
LIBFFI_CFLAGS

AT, 28
LIBFFI_LIBS

AT, 28
LIBLZMA_CFLAGS

A AATHT, 28
LIBLZMA_LIBS

B AR, 20
LIBMPDEC_CFLAGS

fir SATH A, 28
LIBMPDEC_LIBS

fr AATHI, 28
LIBREADLINE_CFLAGS

44 AT, 20
LIBREADLINE_LIBS

fr AATH IR, 29
LIBS

o, 28
LIBSQLITE3_CFLAGS

B T, 20
LIBSQLITE3_LIBS

A AATHIR, 29
LIBUUID_CFLAGS

PO
LIBUUID_LIBS

fr AATH IR, 29
list -- %%, 85
list comprehension —— F|k#EE R, 85
loader —- Ju# i, 85
locale encoding —- EZ X B4 EHER, 85

M
—m

# AT, 4
MACHDEP

# AT, 28

method -—- F i
HEFK, 90
B, 85
method -- ¥ 4,85
method resolution order —-- 7 3 W7,
85
module -— 3k, 85
module spec —— A, 86

MRO, 86

mutable -- WEXZ, 86

N

named tuple —-- B %04, 86
namespace ——- @4 =, 86
namespace package --— @ % % |64, 86
nested scope —-- #%ZE&1EHH, 86
new-style class -- #FHA %, 86

@)

-0

A AATHI, 6
object —— X%,86
-00
S oFRT,T
OPT, 33
optimized scope —— Eh{LHY1EA H, 86

F)
-P

i AATHI, T
package -- 4,87
PANEL_CFLAGS

fr AfTHIA, 29

PANEL_LIBS
# AR, 2
parameter -- #%, 87

PATH, 11, 21, 46, 48, 5456, 58
path based finder -- ETHEEZHERE, 87
path entry -- BEAH,87
path entry finder —-- BEAN D24, 87
path entry hook —-- H&ZNH4TF,87
path-like object —-- HK#HFEX 4,87
PATHEXT, 48
PEP, 88
PKG_CONFIG

SRR, 27
PKG_CONFIG_LIBDIR

B AATHIA, 27
PKG_CONFIG_PATH

A AAT]I, 27

magic method -- JEAR ¥k, 85 portion —— Ef4, 88

mapping —- B4, 85 positional argument -- fL& % ¥, 88

meta path finder —- TUEAZEHEE, 85 ——prefix

metaclass -- T, 85 aAATHIR, 30
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PROFILE_TASK, 30

provisional API -- # % API, 88
provisional package —-- ¥ M, 88
PY_PYTHON, 59
PYLAUNCHER_ALLOW_INSTALL, 60
PYLAUNCHER_ALWAYS_ INSTALL, 60
PYLAUNCHER_DEBUG, 60
PYLAUNCHER_DRYRUN, 60
PYLAUNCHER_NO_SEARCH_PATH, 58
Python 3000, 88

Python #IEZE; PEP 1,88
Python #IEZE; PEP 7,23
Python #IEZE; PEP 8,75
Python HEEZ I ; PEP 11, 23,45,63
Python HIEZE; PEP 238, 8l
Python #IEZEN; PEP 278,91
Python #IEZEY; PEP 302,85
Python ¥ IEZE; PEP 338,4
Python #IEZEN; PEP 343,79
Python H¥IEZ I ; PEP 362,78, 87
Python #EEZ W ; PEP 370,7,13
Python #IEZEN; PEP 397,56
Python ¥ IEZ; PEP 411, 88
Python #IEZE N ; PEP 420, 86, 88
Python HEEZ I ; PEP 443,82
Python HHEZ; PEP 483,82
Python #IEZE; PEP 484, 77,82,91
Python ¥ IEZE Y ; PEP 488,7
Python #IEZ Y ; PEP 492,78, 80
Python HEEZ I ; PEP 498, 8l
Python H¥IEZ I ; PEP 514, 56
Python HEEZ P ; PEP 5109, 88
Python #IEZEY; PEP 525,78
Python #IEZE; PEP 526,77,91
Python #IEZ Y ; PEP 528,55
Python H¥IEZ P ; PEP 5209, 14,55
Python H¥IEZ P ; PEP 538, 15,25
Python #iEZE; PEP 585,82
Python ¥ IEZE; PEP 683,83
Python #IEZ Y ; PEP 703,50, 81, 83
Python IEZY; PEP 3116,91
Python HHE#E Y ; PEP 3155, 88
PYTHON_COLORS, 10
PYTHON_CPU_COUNT, 10
PYTHON_FROZEN_MODULES, 9
PYTHON_GIL, 10, 83
PYTHON_PERF_JIT_SUPPORT, 10
PYTHON_PRESITE, 10
PYTHONCOERCECLOCALE, 25
PYTHONDEBUG, 6, 32
PYTHONDEVMODE, 9
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 33
PYTHONFAULTHANDLER, 9

PYTHONHASHSEED, 7, 12
PYTHONHOME, 6, 11, 61
Pythonic, 88
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 9
PYTHONIOENCODING, 15
PYTHONLEGACYWINDOWSSTDIO, 13
PYTHONMALLOC, 14, 31
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 7
PYTHONPATH, 6, 11, 54, 61, 66
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 9
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6, 12
PYTHONTRACEMALLOC, 9
PYTHONUNBUFFERED, 8
PYTHONUTEFES, 9, 15, 55
PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-q
ST
qualified name —-- [RE &7, 88

R
-R

G ATHI, T
reference count —- 3| &%, 89
regular package -—- r;%“'j%/@,89
REPL, 89

S
-S
wRATHRI, T

AATHI, 7
sequence —— J#7%,89
set comprehension —- &4 &R, 89
single dispatch —-- ¥4k, 89
slice —— 1k, 89
special method -- #%kF %, 90

—-S

statement —- &4, 90
static type checker —- #AXAKLEE 90
strong reference -- H&E|/H, 90

TCLTK_CFLAGS
# AT, 29

e ]
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TCLTK_LIBS
A AATHI, 29
TEMP, 51
text encoding -- XAHEKR, 90
text file —— XA, 90
triple-quoted string —- ZB|EF4F &, 90
type —— %A, 90
type alias —— (A 54,90
type hint -- KA FEH#, 91

U
-u
ST
universal newlines -- & #A4T,91

\Y

-V

EN
4

SATHI, 5
-V
S HHT 8
variable annotation —-- ZEARE, 91
SR

BOLT_APPLY_ FLAGS, 31

BOLT_INSTRUMENT_FLAGS, 31

——build, 36

BZIP2_CFLAGS, 28

BZIP2_LIBS, 28

-c, 4

cc, 27

CFLAGS, 27

——check-hash-based-pycs, 6

CONFIG_SITE, 36

CPP, 27

CPPFLAGS, 27

CURSES_CFLAGS, 28

CURSES_LIBS, 28

-d,6

-—disable-gil, 27

—--disable-ipve, 24

——disable-test-modules, 30

-E, 6

——enable-big-digits, 24

——enable-bolt, 31

——enable-framework, 35, 36

——enable-loadable-sglite-extensions,
24

——enable-optimizations, 30

——enable-profiling, 3l

—-—-enable-pystats, 26

——enable-shared, 33

—-—enable-universalsdk, 35

——enable-wasm—-dynamic-1linking, 29
——enable-wasm-pthreads, 29
—-—exec—-prefix, 30
GDBM_CFLAGS, 28
GDBM_LIBS, 28

-h, 5

——help, 5
--help-all,>5
-—help-env, 5
--help-xoptions,5
—--host, 36
HOSTRUNNER, 37

-I,6

-i,6

-J, 10

LDFLAGS, 28
LIBB2_CFLAGS, 28
LIBB2_LIBS, 28
LIBEDIT_CFLAGS, 28
LIBEDIT_LIBS, 28
LIBFFI_CFLAGS, 28
LIBFFI_LIBS, 28
LIBLZMA_CFLAGS, 28
LIBLZMA_LIBS, 29
LIBMPDEC_CFLAGS, 28
LIBMPDEC_LIBS, 28
LIBREADLINE_CFLAGS, 29
LIBREADLINE_LIBS, 29
LIBS, 28
LIBSQLITE3_CFLAGS, 29
LIBSQLITE3_LIBS, 29
LIBUUID_CFLAGS, 29
LIBUUID_LIBS, 29
-m, 4

MACHDEP, 28

-0, 6

-00, 7

-p,7
PANEL_CFLAGS, 29
PANEL_LIBS, 29
PKG_CONFIG, 27
PKG_CONFIG_LIBDIR, 27
PKG_CONFIG_PATH, 27
——prefix, 30

_q’ 7

-R,7

-S,7

-s,7
TCLTK_CFLAGS, 29
TCLTK_LIBS, 29

-u, 7

-V, 5

-v, 8

—-—version, 5
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W, 8 W
—-—with-address-sanitizer, 33 W
—-—with-app-store-compliance, 36 S AT, 8
-—with-assertions, 33 --with-address-sanitizer
—-with-build-python, 36 S AATHR T, 33
—-with-builtin-hashlib-hashes, 35 ——with-app-store-compliance
——with-computed-gotos, 31 AT, 36
——with-dbmliborder, 25 ——with-assertions
77w:1thfdtrac§, 33 S AATHR T, 33
--with-emscripten-target, 29 ——with-build-python
--with-ensurepip, 30 B AT, 36
-—with-framework-name, 36 ——with-builtin-hashlib-hashes
——with-hash-algorithm, 35 S AT, 35

--with-1libc, 34 —-with-computed-gotos

——with-1libm, 34 A AT I, 31
--with-1ibs, 34 —--with-dbmliborder
—-with-1to, 31 AT, 25
——with-memory-sanitizer, 33 ——with-dtrace
—--with-openssl, 34 AATHTR, 33
—-—with-openssl-rpath, 34

: . ——-with-emscripten-target
——without—-c-locale-coercion, 25 AT, 29

—--without-decimal-contextvar, 25 ——with-ensurepip

——w%thout—doc—s?rings,31 A AATHR TR, 30
--without-freelists, 25 ——with-framework-name
77w%thout7mimalloc,3l S AT TR, 36
--without-pymalloc, 3l -—-with-hash-algorithm
—--without-readline, 34 S AATHR T, 35
——without-static—-1libpython, 33 ——with-libc
——with-pkg-config, 26 S AT, 34
—-—with-platlibdir, 25 ——with-1ibm
--with-pydebug, 32 S AATH TR, 34
—-—with-readline, 34 ——with-1libs
——W}th—sslfdefault—sultes,35 S AT TR, 34
——with-strict-overflow, 32 ——with-1lto
——W}th—sufflx,24 S ATHI, 31
-—with-system-expat, 34

: . ——with-memory-sanitizer
—-—with-system-libmpdec, 34 S AT, 33

—-—-with-thread-sanitizer, 33 ——with-openssl

——with-trace-refs, 32 G ATHIR, 34
—-with-tzpath, 25 --with-openssl-rpath
—--with-undefined-behavior-sanitizer, SAFTHIR, 34

33

. . ——without—-c—-locale—-coercion
—-—-with-universal-archs, 35 A AT, 25

--with-valgrind, 33 ——without-decimal-contextvar

—--with-wheel-pkg-dir, 25 AT, 25

-X,8 -—without—-doc—-strings

-x,8 W AATHIR, 31

ZLIB_CFLAGS, 29 --without-freelists

ZLIB_LIBS,29 AT, 25
——versi/qr} ——without-mimalloc

W AATHIR, S AT, 31
virtual environment —-- E#IIE, 91

: . i —--without-pymalloc
virtual machine —- E#A#, 91 AT, 31

——without—-readline
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# AT, 34
—--without-static-libpython

HAATHT, 33
——with-pkg-config

A AATH IR, 26
—-—with-platlibdir

i AATHI, 25
—--with-pydebug

A AATHI, 32
—-—with-readline

AT, 34
——with-ssl-default-suites

AT, 35
—-—with-strict-overflow

AFTHT, 32
——with-suffix

#AFTHT, 24
—--with-system-expat

AT, 34
——with-system—-libmpdec

AT, 34
——with-thread-sanitizer

wAATHIR, 33
--with-trace-refs

A AATHI, 32
--with-tzpath

H AT, 25

——with-undefined-behavior-sanitizer

AATET, 33
—--with-universal-archs
@ AT, 35
—--with-valgrind
AT, 33
—-with-wheel-pkg-dir
AT, 25

X
-X
AT, 8
-x
W AATHIR, 8
Z
Zen of Python -- Python Z##, 91

ZLIB_CFLAGS
BAATHI, 29

ZLIB_LIBS
BAATHI, 29
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