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CHAPTER 1

D LS
i S ELIRG
HARBAS R E (RS, CPython AfraS Al a9 AT 5 RN .
CPython F{RANET: HABSEILR) G 2471 T RES A Fr AR . 7 I implementations .
1.1 §47%
¥ ] Python I, RIDASEE N HEE LI :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

[python myscript.py

1.1.1 T EEIE

PRS2 I 2R LT UNIX shell, {EERAE T BN 7

o TR wy BAWARER AT R, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX H1#%
Ctrl-D, Windows 3% Ctrl-2, Enter) HJ#& L.

o JASCHEA SR DR MR A SCER T, B2, AT IA SO
* MHERAZHAIANN, A% FH SRR, T8 24 2 AR A .

* ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 - B 1 22 2%
WAl YEE, WIS TFAFTE Python 154 s HEL!

* il -m module-name I, 7 Python BLBptis AR ERIBIL, FHREHA AT
FEHEXT, SefframmA, HdT.

BRI X R LSRRI L, A G HHIE sys . argv B - 1R, HAOCHR, MM NE
MICR (sys.argv[0]) RITRFEFRITHFHFR.
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—c <command>

AT command W] Python fUiY ., command W] DAE—4518m], 0] LR AT/ 0 BRI £ 45 i84A], A
BN H S A RS B VR .
BT, sys.argv I ADICERN "-c", FHFSHMETHEMA R sys.path F3k (IHiZHZ
H R E A TIZ RS A )
58— Pt A7 5 | 3 command HIFERZZE{S: cpython. run_command,

-m <module—name>
TE sys.path THEREHRI, FHPL_main_ BEHRPATHHNE.

TSRO ARG WA RS (coy). BB VAR 4% Python b4, (HASLHLXT It
AERRHIEER (B, SVFESE T4 - BAFR) .

WAFR (e =) WAV AR S E R I, RAHE <pkg>.__main__
TER BRI . AT M ARE BT N SV A S AL i 45 AR f Y H SR A zip SCPFRGAR B 502
1

i BEREDUANIE T N EARIA C S5 i, PR BRI A0 R Python AEH S, {H
AR ST T AR S 0 s Ik S S DS LTI G h S G

WL ILIEI, sys . argv M NICEREABIRSCIT ) Se B AT (FEE CEBEHRSCPHIN], oot
B ") oo I—FE, METHRFPIMA sys . path BTFk.

~T I HORAERR B AL N Is AT A, M sys.path BEAEE 41T H REAGE A
site-packages H 3. I PYTHON* FEAs &t &9k 2 0% .

VMR PRI AL SAE TN, ABIAS T SR ARG . BilA0 timedit AREHRL:

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

5| 2E—{F P55 | # module-name RERZ N cpython. run_module.,
4
runpy . run_module ()
Python A% AT DA B 3200 H 1 S 3 fig
PEP 338 -- i AT
TE 3.1 s o S PRRIZ T __main_ AR
1 3.4 RS o R RE S Fpin 44 25 A

MIRHERIA (sys . stdin) BEHAN S PRfER A Zomit, fEH -1,
(ML TI, sys.argy BS—AI0EE "-", R, E4HHRIA sys.path Ik,
GRS | B FE % FHF cpython. run_stdin,

<script>

AT script H#Y Python T, XS HV N (4EXFERIX) SO RGEAR, $5 W Python SCfF. 15
__main__.py XIS, B E __main_ .py SCPFRY zip SCPF.

B RTINS, sys . argy KIS — LR IE A AT P E AL 5K

4 Chapter 1. &4 75|RIEBE


https://peps.python.org/pep-0338/
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URMA 2 R E G ) Python SCIF, WHEIZSUIETE HSRINA sys . path BIFk, FF HABZSCF 415
__main_ BEHORIMAT.

UNSRIAS 2 B 1) H orsl zip SCF, WHEMIARZ A sys . path IRk, FHEEAEFR __main__ .
py XS __main_ BEHORIAT.

—I IR ORI BN s T A, AR sys.path BEAE & Y5 H WA EH P HY
site-packages H k. I PYTHON* I35AR WAl £ 16 200

#if] filename ZHEF| K FHiTF{Y cpython.run_file .
hz%:

runpy.run_path()
Python A% AT DA BLE (8 1 S RGN fiE

KRG B RIS, -1, sys.argv[0] NEFHH ("), HYHTHFME sys.path 9IFk. Ik
Ab, WMRRG LRy, REHZN)EH tab #bAF1 7 L 4fE (20 ricompleter-config) o

hs%:
tut-invoking

£ 3.4 JRAEEE: HB0JE M tab #hA T  sL 2 -

1.1.2 &%k

-?

-h
——help

FTENFTA fiir A7 TG0 B Xk I B3 2 f5k ) e Atk AR FaR o
—-help-env

FTE) Python % J@ 3348 s (1) I FE i IR SR IF AR H o
Added in version 3.11.

—--help—-xoptions

FTENSE L L —x i i A AR R
Added in version 3.11.

——help-all

-V

B M e B0 S ERE BB
Added in version 3.11.

——version

it Python MRASSHFE . ARHIAIT :

[

Python 3.8.0b2+

BTR VIR, A SR EE, Bl

{

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

Added in version 3.6: —VV 3EIH

1.1. 4<% 5
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1.1.3 H{thi%kIn

-b

1E4F bytes B bytearray ##h str BWRIGEH SRS bytes B bytearray 5 str s
1EFf bytes 55 int PEATHUBEINRF S 5 . MBI 4 H IR (—bo) I 2> 42 -

1E 3.5 BT : P bytes 5 int HHAK.

Y5 L R TR ), Python AYES ARG A .pye XK. Hii5Z [ PYTHONDONTWRI TEBY TECODE,

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

BT AL - pyc SUAFRIRIEIT N . 2L pyc-invalidation. 4#50 default i, ClkiE AL
SE BT MG A (E R 7T I G SCUPRAR S BN AT IR E . B always I, BT TR AHE
Y pye UM, N2 C I E I Je RV E RIAERRFARYE H Y A IS AT IIE . 2480 never I, Jk
THAER . pyc SCPFRFA ARG HXT B A P S EA TR -

BT RIRIEARY . pyc SCPFITE SO 2 32 BRI .

-d
EETes A (U e K &R ). 7SI PYTHONDEBUG HEAS HE
PEARIT TR B Python a4 3R X 30, 15 W 'E X9k 20 o
-E
ZWE A PYTHON* FbEAs &, BNl e ik B PYTHONPATH fll PYTHONHOME
B (Fl-P -1 (isolated) 3£
-i
ARE— S8, S -c i, BIME sys.stdin A&, PATHASGOE, BaEALHR
. AEEHL PYTHONSTARTUP A%
AT T, AL S, A AR B R R . PRI PYTHONTNSPECT,
-I
PARG B85 1T Python. SXiBRFR ] ~E, —P -5 3L
TER BB sys . path B DS A FTTE H S A0 5 1171 site-packages H 5% firfy PYTHON* Bf
Bi7s R A 2N o TR R AT S — 25 A B A AT 1k P AR AR
Added in version 3.4.
-0
R assert i DA RAEATA __debug__ BEAE N AU . Sl AE - pye §7 A Z BIAN opt-1
SR T E SRRSO (bytecode) WS4 (50, PEP 488), 7iE5: 6 PYTHONOPTIMIZE,
TE 3.5 AT fR4E PEP 488 1214 .pyc HHERA .
-00
TEJA M -0 WA 2 FE SO A . TBITE . pyc §7 A ZBIENI  opt—2 Ry FET HiF ST (bytecode)
W34 (S0 PEP 488).
e 3.5 IAYSEEE: FR4E PEP 488 1214 .pyc HHERA M.
-P
NI BA AN LR BRI N E] sys . path:
* python -m module fiF47: ANEMINYSH TAEH .
° ?gthon script.py AT ANEMMAAEH 5. MR — M58, WMo
6 Chapter 1. &4 75|RIEBE
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-q

-s

-u

* python -c code fil python (REPL) fip 47 ANEMHINASFEAFH, XFER M40 TAEH 3.
TSR PYTHONSAFEPATH IM55A8 50, PAK —E F1 -1 (B ) £ .
Added in version 3.11.

RIEAE A2 AR N A SR BRI A B
Added in version 3.2.

TR A BENLAL . BEARTIAL PY THONHASHSEED IR AR et o0 0 BHEAEH , TG A BEALIL 2 2RA
JE .

TEZ A Python W, BEIeT £ 5 MG A FERILAL , DARFFAFAR AN R 4R __hash__ O fHHIA
AP A RERLE CAnER” o BN EANIAEFAS Python JERR R ORFRIEE , (HUZ2AE A AT I HY Python
AR ) E AR AN ] F e o

WA i BEALAL = 7E ST RS O B A0 3 A5 [ B FE 246 IR 45 T 3R 6B 9, X Al AR T R dict 7E Bk
S LT B RERD Om?) 4% . %2 7] http://ocert.org/advisories/ocert-2011-003.html T fi#¥1 .

PYTHONHASHSEED JRVFAR KW il 25 i 15 B — 1 [ 2
Added in version 3.2.3.
TE 3.7 W) S8 T TN 2 P 206

AL I F site-packages HFZRNME| sys.path.
¥ [F] PYTHONNOUSERSITE,

hz%:
PEP 370 - 43 Jfl i) site-packages H 3%

*”‘HEJ site B AR EE T 0 X sys . path W#RAE. AR site RAERYEHUR AT AR
SRR LE AR (R AR A B BAT P site.main ().

5t i) stdout A stderr LA o . BTN stdin 37 TCFE M .
%2 PYTHONUNBUFFERED,

TE 3.7 R stdout I stderr JiAE SCAS 2 BLAE A F vk

-V
BRAER IR A TE— 55 R Eﬂ‘%ﬁﬁﬂﬁﬂ’]ﬂﬂﬁ (SR BN ERRS ). MAEEPA Y (-vv
) W, RRBERIN 2R ST — & F . BN EHUE R E Bt k.
TE 3.10 HUAEETE: H site BIHAT UG BIRG ZEAL B o s B8 AR AN . ptn SO
i 2[F PYTHONVERBOSE,
-W arg
TS B . Python FEEALHIBOIAR B 5 BITHIE] sys . stderr,
;ﬁg E iﬁmﬁmﬁ%/l\%féﬁwﬁ?ﬁ%ﬁi&mﬂﬁ THERER A B A S (BN RAEROA TS 0L T & Z s Y
1.1. &47%| 7


http://ocert.org/advisories/ocert-2011-003.html
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-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

—Wmodule # Warn once per calling module
—-Wonce # Warn once per Python process
-Wignore # Never warn

action £, W] MRIE T ZAATHE , RS ST GBI AR B, —wi 5 -wignore M,
SERMSEAT

[action:message:category:module:lineno

1

S CEL T A B s FE A . flfN, -W ignore: :DeprecationWarning Y204 fr

A i) DeprecationWarning %45,
action FELUT BT, {ELFUE T LR H A B e 4.
message F-ELU I G HAEEE BMIEE RXAKIG .,

category "Bt 5L JSHIMICHL (DeprecationWarning &) WURAIEA4: I B S bRt
RHZENHEERRNG T

module ‘7 ECRUE (SERMUE) BRSO UTHLR KNG A
lineno “FEVURLATE, Horh O DCRRBFATFT S, MM T4006 T 475

T PAZE A - eI A R L B2 AN, R TR S NIRRT A A
PR AN (i, TEMUR SR — A, ST EIH— R AR IS5 HE) -

L E EAA W DA PYTHONWARNINGS FREEAE %], W] PAFE Python #2311 ] warnings fiifik
il BN, warnings.filterwarnings () PRECAIXESF B A IE W REA .

12 5] warning-filter #11 describing-warning-filters T fi# 8 2 475 .

-X
B PR S —47, DAV E Unix JEXW # ! emd. X3& T DOS & J@ i R 4dE
-X
PRE T2 A ARSI % J@ 355 . CPython H HiIE LT N4 w] I {E :
e —-X faulthandler ¥J5 /] faulthandler. Hi§E[H PYTHONFAULTHANDLER,
Added in version 3.3.
* -X showrefcount A[YEFEIFEE AT BIE A B AR 4B T, f itk S5 RO i
PWAFHE. 33k FGE TR R A
Added in version 3.4.
* -X tracemalloc ffff] tracemalloc BiHLE3N%] Python NIEBCAIIRIE . TEERATEOL R, H
AR W2 PRAFFEBR R (5 8P (] -X tracemalloc=NFRAME 35 3fj Fi & [l
NFRAME Wil . %05 tracemalloc.start () fil PYTHONTRACEMALLOC | RN .
Added in version 3.4.
* -X int_max_str_digits K Bl B B B F A B R K B R H. Nl S
PYTHONINTMAXSTRDIGITS.,
Added in version 3.11.
e —X importtime BiRFHKFAFETRAINIE] B2 BB TR, Biran (FERENSA) flH
B HE] (HEBRRER FA )l R E i B e 2 SRR AR Pl e & 4% . LA I ¥A 4 python3
-X importtime -c 'import asyncio'. HiEZ|# PYTHONPROFILEIMPORTTIME,
8 Chapter 1. &4 75|RIEBE
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Added in version 3.7.
e —X dev: J8H Python JF &AL, 5IALEBGIATE L TR H & FEGE KIFEH ST TR A . 73iES

PYTHONDEVMODE ,
Added in version 3.7.

e -X ut£s J3 ] Python UTF-8 #x, -X ut£8=0 FfExHi%%H Python UTF-8 AR (R e AR 2
%2 B B 2 W) . 53§ SH PYTHONUTFS,

Added in version 3.7.
* -X pycache_prefix=PATH fRVf¥f .pyc UFE A PG E H S MIRFHATRE, A2 AR .

%IJ—LL 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 LRI L P AFERBIMIEGE (Z55901T. FIRIMRE S ML
WY ) WU B4R A8 ML & . X e TR 2/ N AR X S pye jUﬁFEJMEﬁHML%C—IT
ﬁﬁ%%%%&ﬁi/%E@ﬂﬁtﬁmﬁﬁbﬁﬁﬁmuﬁﬁr F11%% %] PYTHONNODEBUGRANGES

Added in version 3.11.

* -X frozen_modules £ ¥ B ¥k 45 B2 15 T4 5 A WL BT Z08% . {HA7on” FIREA]
P9 T AT off” FR EATRE B Z 0. 2R X & T 4 % 11 Python (iE % 17 B0L) W BRIA A”on”,
AR R M AE T & IR A S B iz ﬁ ) W BRIA K7off”. 3 ¥ B B % 45 9 " importlib_bootstrap”
FI”importlib_bootstrap_external” AFLH i 2 Sy, B # % EUFT%ﬁm “h7oft”,

Added in version 3.11.

* —X perf £JF X} Linux per £ PEREAMHTRR IO SCHE . MEEHE T RIS, perf MEREMHTES T RENS
iz 45 Python i . MHETU(AE RSG5 AT HIMAE S 51 RGEA RGO AT . BOA
{H R off”, 5152 PYTHONPERFSUPPORT Fil perf_profiling .,

Added in version 3.12.

WAV AMERAEIF T sys . _xoptions FHRIERUXLLAH.
Added in version 3.2.
TE 3.9 IREYSETE: 4 -X showalloccount 3#IH,
TE 3.10 U5 T #5[% -X oldparser #I1H,

1.1.4 {RAZERREIR

-J
PREA 4 Jython ] .

1. §47) 9


https://www.jython.org/
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1.2 RIGEEH

BCHSTREIE B S Python A7, & RAE AT 52 WIBTRG, (0 -E 5 L RSh. RIEAE, 47
TEMM GRS DT I X 78 IR BB E
PYTHONHOME

AR Python N B . BRINIE I T ERBAE 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

IS SRR R AR AR S Ly PATE M) — P EZ A os . pathsep 70 fRfY H R
AR AR (B0 Unix 1 '8 5 M7E Windows E 735 ) . BRIAZISAAAAER H %

b 7 H SRz Ah, BAS PYTHONPATH 45 H W PAS | H AL 75 4l Python Bi i) zip S0 (JEAIE 401 TE
K)o TEM zip SUAFAY TR
EONR T B RMCH T 2 ik 42, (HiEH AR 2 VA prefix/1ib/pythonversion JFif (S0 E3CHH)
PYTHONHOME), ¥ % & XMINMNE| PYTHONPATH,
H—AM H S 0E AR RS AN PYTHONPATH ZHi, 1EG1 ESCH/d %A Iriliikng. MRk
TEATDAZE Python F2JF Py ffh7E ki sys . path HI(THRIE.

PYTHONSAFEPATH
RN — DTS, AR A EAN L 2B S| sys.path: 0L -P &I T
RN -
Added in version 3.11.

PYTHONPLATLIBDIR
MR CEHNAESFA5E, WG sys.platlibdir {H.
Added in version 3.9.

PYTHONSTARTUP

AN — AL SO A FR, 1% SCHF 1 Y Python iy & 2 7R A2 TSI IR 78 A S /s 2 iR
1o SN AAET L H A A AT ITE R[] — iy 44 23 ) PP, PRLSEHE P B SR AR 82T DA
FEALH A ST R TR BB o ARIE W] PATERXASSCPF BB 7R FF sys . psl Ml sys.ps2 AT

sys.__interactivehook__,

5| —{FM AT | 3 £ilename FIFEIZ T cpython. run_startup.
PYTHONOPTIMIZE
RUWRP RN — D AESFAS, B T -0 I, R A—EEE, WIE i Y T 2

Pl

7E 0O,

PYTHONBREAKPOINT
AR SR R, BN ST B AR AR I — A T S A iz w6 G2 R R
A, BRI AR ZGH sys . breakpointhook () BERINLIKETT, 58 B SR H N ER
breakpoint () KM . WRAKRE, BRENSFRFH, WEHY T{E pdb.set_trace”. Ff AL F
HFAFER0” 233 sys.breakpointhook () HYERINSEIUABUT (] 1M B2 ]

Added in version 3.7.

10 Chapter 1. &4 75|RIEBE
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PYTHONDEBUG
AR BRI N — IR A, B TR E —d 0. WERECH— B, A4 T2
fRE —d.
WIREEAS B R B Python #4338 M i, 75 WIE ik 20 o

PYTHONINSPECT

BEARRARGABN — NPT, B T -1 .
BeAS FAR R iy Python fUfS (] os . environ HAB L ALERR > A E5 I i il 2

PYTHONUNBUFFERED
BEAS AR — DN AREFATH B T8 —u i

PYTHONVERBOSE
BEAS BRI — MRS T, BT HE v 0. RSO — A, e S T 2R
FHE -v.

PYTHONCASEOK

WA E T AR R, Python $FZME import 1A KNG . X AUHE Windows il macOS A5 %%
PYTHONDONTWRITEBYTECODE

AR B AR BN — AN AR A F45EE, Python REA 224 7E S AR S A . pyc 3CMF. XHYS T35

FE ~B B .

PYTHONPYCACHEPREFIX

WA E T MR, Python 5 7E 818 H ok W M M 2 B A .pye UM, A EK T 8
_ _pycache__ HFE%., XY TFEE -X pycache_prefix=PATH &I,

Added in version 3.8.
PYTHONHASHSEED
QAR AR B R R E BN random, R —ABEVUEAE A str A1 bytes X R WG Az H R 1.

W PYTHONHASHSEED #18 A— M EEBUE, B RFAE A [ 5 10 1507 SR 2B WS 7 BEMLAL BT i 25 119
ZAU[P) hash() Z55 .

EMRMBAATSROHEN, SUIRTURERSUBRIN, it pyron HES T
falH .
RER AN —A~ [0,4294967295] JEFEI A Y+ BERI R, 5= 4H 0 FF48 I A BEALAL -
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
RIS B B — DR, BT R B RS 1 2 5 B AT R AR R BB
Added in version 3.11.

PYTHONIOENCODING
MR EE BT AR E, B85l encodingname :errorhandler 15 ¥
i stdin/stdout/stderr BT il 4% . encodingname # :errorhandler ER4rER-E 0%, S5 str.
encode () EE AHF .

X1 stderr, :errorhandler B4 ZnE; ACFHARF KM 2N 'backslashreplace’,
TE 3.4 IRA%EEE:  “encodingname” 34 IAE 2 AT LM .

TE 3.6 U8 ¥E Windows [, XT3 sl G Zoh X & Z 0 WA BT 2 amis, BRIERIEE T
PYTHONLEGACYWINDOWSSTDIO, AR 5 22 [6] ) SCAF RIS T WA 32 H 5

2
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PYTHONNOUSERSITE
PR BCE T AR, Python ¥fASHE H 7 site-packages HE{FME| sys.path.
hz%:
PEP 370 -- 43 P11 site-packages [H 5%

PYTHONUSERBASE

EX FPEEEX, BHPHFRITE user site-packages HFPAfK python -m pip install
——user W] ZR KR,

hz%:
PEP 370 -- 43 1 F'11 site-packages H 5%
PYTHONEXECUTABLE

AR E T IREEAS i, W sys.argv [0] RN AR EFE T A Z#E T C i ik iE. X
{VAE macOS _FEEH .

PYTHONWARNINGS

SRS RARAN T - BT AR — LA S 2 R AR B T 2 E -, SRR
iUpuRS o wWive SR AIE S bt

i fA] B TS B RE R BV TC A A B T B R P At A 5 (B2 AE BN RS DL R & 2 4
HRLEE5):

PYTHONWARNINGS=default Warn once per call location

#
PYTHON # Convert to exceptions
PYTHON # Warn every time
PYTHON # Warn once per calling module
PYTHON # Warn once per Python process
#

PYTHONWARNINGS Never warn

12 i warning-filter 11 describing-warning-filters T i 58 2 475 .

PYTHONFAULTHANDLER

SRR g i — N E S #4455, faulthandler.enable () &YEE N HE ] 8 SIGSEGY,
SIGFPE, STGABRT, STGBUS Fl STGILL %5 5424 — b FLAR LA Ak Python [l PfifE HL. IHAEEE &
ZMF-X faulthandler I,

Added in version 3.3.

PYTHONTRACEMALLOC

WR IR AR B — N EE A, W& tracemalloc fb X} Python Y774 B K IR
B AL TR PR AR IR R [l 35 B P i B R ik . 940, PYTHONTRACEMALLOC=1 HRFFHRIT
Wi, {520 tracemalloc.start () R THELZEE . XENTIXE -X tracemalloc &,

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

MR ML BB — N EZ A A7 HY, Python Ff 22 BRI AN 2 T2 KR X5 T8 X
importtime 3.

Added in version 3.7.

PYTHONASYNCIODEBUG
MR AR B — A AR A7, W E ] asyncio fiefy P8
Added in version 3.4.
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PYTHONMALLOC

BEE Python 1743t # A1/8k 22 2 R ) 1
P Python FF i FH 1 N FE S FiC e 1 -
e default: {fif BN NTEDHL LS.

e malloc: XA (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffifj C

JERY malloc () K%K

* pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ i {fi i pymalloc 4 fir 5 1M i
PYMEM_DOMAIN_RAW If#i ] malloc () K%K,

2 AT

* debug: 7E BRIANAFMECER 2 L2 1.

* malloc_debug: 5 malloc M[FMEHB LSRR T

* pymalloc_debug: 5 pymalloc MH[E{EHA L2 1.
Added in version 3.6.
16 3.7 RAYSEEE: HAhN T "default" Jrficds.

PYTHONMALLOCSTATS

ﬁﬂ%uﬁﬂ/\#*?ﬁ“% Python KEAEAF RN T pymalloc 42 I DA K 7E 5 FAII4T Bl pymalloc 1
o Bigs g ihE B

WAk PYTHONMALLOC M57E S R HIIF /8 C E malloc () 4rFc#s, B0E AN Python [FLE AN
Y pymalloc, WJBRAS BSR4 2205

A 3.6 HCAY S B s A i BUTE R T AR AR B AT T iRy Python. ISR BRI E N — D2 7475
WULRE AT AR TR

PYTHONLEGACYWINDOWSFSENCODING

MR NS Z 58, BRAR filesystem encoding and error handler ¥z RERIE T 3.6 fiASZ Bl RI{E “mbcs”
N “replace”, M), KB AERAE “utf-8” 1 “surrogatepass”.

XA PAAFIZ 4 TBE T sys._enablelegacywindowsfsencoding () B H
% : Windows,
Added in version 3.6: B Z Al fiE K PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBE— RS TR, WA B2 6 & S M S A S . XA Unicode “FARRFHR A 5 20
P G A AR T TS, A2 ud-8.

WERARER S T ) (BSOS ) AN 8 s i & e nh X% AR 529 20
i : Windows,
Added in version 3.6.

PYTHONCOERCECLOCALE

WREBN 0, F+-S30E Python iy 47 BT KL G i BE T ASCIL i C 5 POSIX XA 5% 58 il i 4
H SRR AR T UTE-8 Bt .,

RN AR KA E (BN 0 DASMNAIME) , 78 3 R85 B LC_ALL RISt A S ik &,
FH Hf 45 LC_CTYPE JE 51K 24 B X Ik 101 ki 2 A BN © X8, dﬁ%ﬁﬁf?‘éﬁﬂﬂﬁﬁ? ASCII [

POSIX XiW, X5 Python CLI FHE NN fEREAR a1 T 2 B2 LC_CTYPE JEI4% 48 & Ay + B &
1) DX i 36 10 -

¢ C.UTF-8

1.2,

RIERR 13
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e C.utfs8
e UTF-8

WS BEE T LA RIS —A, WA 4R1E Python 1277 2 BT tHRFAE 24 B dEAR BRIE o AH b s
B LC_CTYPE M/ ft o X PR IR T MERERS A By AIIS AT T 7] —RE AR v ) JH b ] JReen DX I e 19 g 247
(411 GNU readline J§) Z4b, IBRELE T AR (JCiBIX LEifE 2 R 7EIZ1T Python filRERR) DA KTE i)
PREEIN A2 A C KIS B4 (B0 Python [ EH) locale.getdefaultlocale () HAHFIHHE
e

(i 3 B3 o b 1 B X Xl i o ) T — AN IR TR B 3 sys . stdin fl sys.
stdout G surrogateescape R (sys.stderr £4k4Lffi ] backslashreplace HIfFE]
TEATAMT A X IR T b — ) o X BRI AL BRAT Ry m] DA 7 s ) PYTHONTOENCODING K F8 i -

BT HE 0, WREOE T KR R, sCE AN 24 Python i2 4 TR BRI AR LIS HEAS Bz fil e v il A
e ) X3 T A T 1 RS ) 5 B PYTHONCOERCECLOCALE=warn ¥ 52 Python ¥ stderr L&
HEEHE .

B, RVEETE D i i, SO ORI &3 i H AR Xk, BRIN Py THONUTE S ]
FHEAL G EE T ASCIT [ D 3a i gl - 20T [ B 27 X 0 3 1k DA Tl A RE AR AT ) ASCIT A 2
UTF-8 fE R RGEHE .

# A Unix.

Added in version 3.7: ¥ Z Al fiFE K PEP 538,

PYTHONDEVMODE

U IR AR O — AR AT, WS E A Python JFAKLK, SIAZERUAHIL TR BT
BOFHE RIGBIMBI TR A . XS TR E - X dev #EI.

Added in version 3.7.

PYTHONUTF8

R (E] 1, AIE Python UTF-8 Mode.

WsEEE o, HI{EA] Python UTF-8 Mode.
WA HAR IR AT AR A IR AL U [A] S B0 %
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

MR AL BB — D ES AR, AR e K BIA i i, 251 & —4% EncodingWarning

A5 R io-encoding-warning
Added in version 3.10.

PYTHONNODEBUGRANGES

WA E T &, ESSAERE S ARG EIMIEE S (B5HRT. FFRImFE B LSR5 W
Foi) WSRO B . X FE TR BRI AT AT G271 pye SCIFIHRA FI AR I v 7E R RERS R
(] 9 s 5 2 4 ) A (57 R

Added in version 3.11.

PYTHONPERF SUPPORT

PR AR R AN AR, B R IRT Linux per £ 2343 SCRFLALE Python ¥ I BERLE AN .
WRBEN 0, MIFEH] Linux per £ PERE AR S5

TS -X perf A TR perf_profiling,

Added in version 3.12.

14
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1.2 REEABH

PYTHONDUMPREF'S
WARBLHE., Python 7E K IFRE RS, ARt RANG T EUS U5 R 3l
EH--with-trace-refs 4k ik AL & Python,

PYTHONDUMPREFSFILE=F I LENAME
WIRBCE., Python 75 5 HIERESS J5 RHEAD IAAAIE X AN 5 | VB it 244 FILENAME ()30
FEH--with-trace-refs YLkl & Python,
Added in version 3.11.

1.2. BIEEE 15
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CHAPTER 2

7 Unix 3= _E{& A Python

2.1 E{ =% Python MRFEE
211 ¥ Linux Et

TERZ Y Linux BEATH b @ B a2 Python, [EWEEEEMRALE TG HALME A . (HRBTHUR N E
AT REEMA R AE S B T A SELE D BE , SEIRFIR T DA S AR G A SR BT IR AS 1Y Python, MSOEARE AR5 -

WSk Python [EA B2 4, [EHATESATHBR BLAY b A7 (repository) W, A H] DABEAAHBIET 15 O B ) 384T
fR LB S EIRA T A -

ws%:

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

$]17A Debian ff

https://en.opensuse.org/Portal:Packaging
A OpenSuse fi[F]

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
377 Fedora [

https://slackbook.org/html/package-management-making-packages.html
#7174 Slackware

17
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2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD J{[EJfE M DA R iy -3 & 18

[pkg install python3

* OpenBSD JHEREI I AT fiv & 1 -

pkg_add —-r python

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

B4 386 i i & ZHEH Python 2.5.1 ] i A4

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

2.2 #E Python

WRARAR EH E 4k CPython, ¥y Se B @MU UG A5 o AR AT AR BB SOAS A SR 6 Al o mT DA B 3 Ui
Bri clone (wile) o (WRMEEERMERRAE, WETHE—0 clone.)

S e R o A P e AL

./configure
make
make install

FF 8 Unix -2 {6e 5 1% 28 f 3 5 35 08 38 7 & 58 40 Ho 5e [ AE Python JEUAA 5 8 (source tree) AR H [E R 1)
README.rst f% %,

M make install AIPAEZESK(ERE python3 “ifEfiIAEZE. HI, @ make altinstall
MAE make install, WHEIE H4 8 exec prefix/bin/pythonversion,

2.3 81 Python #HEARERIEFESE

EMERAH LA G]; prefix Mexec prefix MIMINGHET S, MEVEFEAGE GNU BRG] ; B/
AIREA A o

BN, FERZH Linux R E, MENHERERZ /usr.

#E/81 ==
exec_prefix/bin/python3 BB HE AL .

prefix/lib/pythonversion, exec_prefix/ A EAR AR H [E)R 4 s O

lib/pythonversion

prefix/include/pythonversion, £, %5 BH %% Python ¥ 76 & F Rl ik A\ B 22 28 T 5
exec_prefix/include/pythonversion include #% %2> B [ EALE
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https://github.com/python/cpython/tree/3.12/README.rst

Python Setup and Usage, %[ 3.12.3

2.4 18

BAE Unix AT Python (B, AR ZEFRMAM 2 nIFUATHY (executable), I11/T]

[$ chmod +x script

(e (VAR (4 TER 1 A58 A Shebang. DA 8 5 J2 (1 73384 «

[#J/usr/bin/env python3

]

HEFEFEAE PATH H1i8 2R Python F g, SRIM ML Unix AT HEEA env 4, WKW RETR LY /usr/
bin/python3 Bt (hardcode) i B 2E#S 1K .

FEAE Python [E)4 i ] shell 54, 3% R subprocess B4,

2.5 Z[Fl{t OpenSSL

1. Bl AR B 4 88 477 (vendor) [¥) OpenSSL [t & Fl & #1215 AL A7 15 (system trust store), 5% 2| 6 &
openssl.cnf HEEM HES AR /etc MAFHEHEEY (symlink), fERZHBITR L, ZEEGREE
/etc/ssl W /etc/pki/tls W, % HEUREMLE M cert . pem R/ —H certs HIE.

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

2. Fi#k. ZE[E%%E OpenSSL, #HMEFRM ] install_sw i A2 install, install_sw B HER
%2 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 \
——1libdir=1ib \
——openssldir=/etc/ssl

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

.

3. {#iJH%[El{k OpenSSL 7 Python (2 REI® —-with-openssl fll ——with-openssl-rpath HEIH)

($ 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

.

ffi[E):  OpenSSL 4 & 4 B th JiT (patch releases) FLA7 il & A 4 (¥ ABL. 434N 75 %2 50507 4 w% Python 2 HHT
OpenSSL. i Jil— 1 iy LA SO (R Efk OpenSSL % 4 HU AT PA T

24. 1\ 19
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CHAPTER 3

Bt & Python

3.1 FEEXK

2% CPython FIra (1
o CLL it IRy CLLRFE A2 o
o %I IEEE 754 % S8R 27 5 Not-a-Number (NaN) ¥ 3735
o thread fi¥574%
« JIT ssl #l hashlib BiHefy OpenSSL 1.1.1 B S HMA .
* 1¢ Windows -4 Microsoft Visual Studio 2017 B # A 4.
1E 3.5 RS #F Windows |75 Visual Studio 2015 B 8B iRUA .
AE 3.6 MU S e BIAE BRI E N C99 47k, Ul <stdint.h> fll static inline BR%{.
E 3.7 RIS : S04 74552 OpenSSL 1.0.2 11 3748 BIAE S L BN .
7E 3.10 i f 5 5 OpenSSL 1.1.1 FI7E 2 HH) .

TE 3.11 JRB S C11 428, PI7EZisk IEEE 754 fil NaN 4%, 7F Windows I, 5% Visual Studio 2017 5§
BB AR

%27 PEP 7 "Style Guide for C Code” #l1 PEP 11 "CPython platform support”,

21
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3.2 [FH4RER

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

make regen-all

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

make regen-configure

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

make target,

3.21 ®ELF

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

3.3 XEER

FIAF A RI . /configure A B A HE:

[. /configure —--help

5 H, Python UGS 4TI AT Misc/SpecialBuilds. txt,

3.3.1 —f%EIF

——enable-loadable-sqglite—-extensions
TE sqlite3 BURAY _sqlite ¥ @B B SR NEY e (BUANT).
i sqlite3 BAHH) sqlite3.Connection.enable_load_extension () Jiik.
Added in version 3.6.
—-disable-ipv6
151 IPv6 S8R (WRSCRMGERERCZEM ), #5 R socket Bif.
——enable-big-digits=[15]|30]
5E X Python int ¥ AR/ 15 8 30 LA
TEBOAE LT, BRI 30,
4 PYLONG_BITS_IN_DIGIT %[ 15 5 30,

%[ sys.int_info.bits_per_digit.

22 Chapter 3. fgH& Python
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——with-suffix=SUFFIX
1% Python 14 1 1% 48 3% 5 [F] SUFFIX

1F Windows il macOS FIEFEMERKZ .exe (python.exe $47H) . £ Emscripten node [[F] . s,
7£ Emscripten [FIEE#§[F] . html. 7 WASI [[E] .wasm, PAKAEHALCF-EEZEFH (python $ATHE) .

1 311 AT fE WASM -5 EFHEASOE - 3s. chtml 3 .wasm FH)—(H,

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

Select the default time zone search path for 35 zoneinfo.TZPATH S EGA M B X REKRZ. &0
zoneinfo B il E .

FE#X{H: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo,

il b os . pathsep FEIESFRTTHE
Added in version 3.9.

——without-decimal-contextvar

ffii _decimal i RBLHUN G ATRAHY T30, TARIFAM LRI (BIA), 20 decimal 4t
.

%5, decimal . HAVE_CONTEXTVAR Bi contextvars 14,
Added in version 3.9.
——with—-dbmliborder=<1list of backend names>
A dom B db Ji5 s 2T .
RN ES (0) 2RWTRE, S8 EmaAFR.
e ndbm;
e gdbm;
¢ bdb.
——without-c—-locale-coercion
S5 Cifrm A UTE-8 sl 2ok (BRI EH) -
ARBLEF PY _COERCE_C_LOCALE E4E,
&5 H PYTHONCOERCECLOCALE B PEP 538,
—--without-freelists
2 M 25 o4 BB DAAMK FIE H %138 . Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python pixUd HEIZ B (FRE 1ib ).
Fedora £1 SuSE ¥ 64 Vi jt3F-& Ef#ifH 1ib64.,
2[F] sys.platlibdir,
Added in version 3.9.
—-with-wheel-pkg-dir=PATH
ensurepip BiHHF) wheel 0 H S (BRANT) .

UL Linux ZATIRAFT AR NS BN R 4 HO[ = %2 . Al Fedora ¥F /usr/share/python-wheels/
H ¢ F42%: wheel 1, MALSE ensurepip._bundled fi,
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Added in version 3.10.
—-with-pkg-config=[check|yes|no]
HE e 15 B 24 (] pkg-config HAGIIAEKIH -
* check (JH#): pkg-config & n[E(1
* yes: pkg-config Ul
* no: RIfEfFAE A ] pkg-config AL E
Added in version 3.11.

——enable-pystats

JE I ERGE T B .

Gt fE B E S /tmp/py_stats/ PRUEE SO (FTREME—) , SEFE Windows IR C:\
temp\py_stats\. WSRI%HFZAGFE, G5R%4F] B E) stdout.

ffif] Tools/scripts/summarize_stats.py KBS ER .
Added in version 3.11.

3.3.2 WebAssembly #I15

—--with-emscripten-target=[browser|node]
b wasm32—emscripten & E A KA.
e browser (BHAME): Filnzk &/ stdlib, 2Rl MEMFS,
e node: ¥f NODERAWFS #I pthread 37 4% .
Added in version 3.11.
——enable-wasm—dynamic—-linking
N WASM JE I Bl A8 HEH S0 -
SHEHEE N dlopen. RIPAT SRR RN i T BRI LA BHURT BRI 24 v S
Added in version 3.11.

——enable-wasm—-pthreads
> WASM & ] pthreads 3735,
Added in version 3.11.

3.3.3 RIHEIF

—--prefix=PREFIX

£ PREFIX H 223500 I 3 A S0 . #F Unix |, BERIAR /usr/local,

iE fE{ER] ATE runtime fif] sys . prefix Hf5.

YENARB], AP RIPA# ] ——prefix="$HOME/.local/" #EH % H 5 $1%%% Python,
——exec-prefix=EPREFIX

1 EPREFIX W8 3 Jo R SO, BRIN N ——prefix,

& (E{E 7T AXE runtime i [f] sys.exec_prefix BUfE
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——disable-test-modules
IR LEE test B, W test WEL _testcapi §EHBIHE (BUASGIFH %),
Added in version 3.10.
—--with-ensurepip=[upgrade|install|no]
BERTE Python ZZ4EIRFHIATIY ensurepip figd:
e upgrade (FE#%): #4T7 python -m ensurepip --altinstall --upgrade fif%.
* install: #f7T python —-m ensurepip —-—altinstall fd;
* no: ANZEEHAT ensurepip;
Added in version 3.6.

3.3.4 HFEBEINn
PSR E A ] ——enable-optimizations ——with-1to (PGO +LTO) k[t & Python. 461k
] ——enable-bolt AR AT H R FE T RE
——enable-optimizations
H PROFTLE_TASK J&i I VARCE S 3 21tk (PGO) (BRIAHEEH).

C 445 Clang FFEHF| 11lvm-profdata f£/7#47 PGO. 7E macOS I, GCC FHFZEHEE: £
macOS | GCC HJ& Clang [ 14 i £

IR ——enable-shared Ml GCC , & PAZEH] libpython HfbiH SUIR(E: RS IFAS AL SR A0 AR

EHHA ~fno-semantic-interposition .

#iF): During the build, you may encounter compiler warnings about profile data not being available for some
source files. These warnings are harmless, as only a subset of the code is exercised during profile data acquisition. To
disable these warnings on Clang, manually suppress them by adding —-Wno-profile-instr-unprofiled
to CFLAGS.

Added in version 3.6.

TE 3.10 fREEH: #F GCC Ff#i ] ~fno-semantic-interposition,
PROFILE_TASK

Makefile Jfi 5| (35545 & PGO Jf %) Python iz 4754k

FEF[H: -m test —--pgo ——timeout=$ (TESTTIMEOUT) .

Added in version 3.8.
——with-1lto=[full|thin|no|yes]

e A b s SR E e (LTO) (ERIACHEEA) .

LTO K} C 4 i%#% Clang T2 M # 11lvm-ar 280 (¥£ macOS Wy ar) , PAKSZHF LTO K HEHER
(1d.gold 8 11d).

Added in version 3.6.
Added in version 3.11: ZEffi /] ThinLTO $5f4:, #&7F Clang il -—with-1to=thin.
TE 312 WS B B R idens SR ] ThinLTO HERRYE N Clang F ) BRIAME AL 6w
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——enable-bolt
FeFE H BOLT 564% i —dE etk 4 CBRIAHEERD .

BOLT @ LLVM Jil H i) — /- H I A S o2 G H ik 7y B b AR 25K 11vm-bolt #
merge-fdata AJ .

BOLT {348 J&—ANHH 24587 i 5 H [ 1t F e be b7 24 il 2 il e rdy o PR e T2 A P
JIr ASFCSCH RO T A4 A5 + HARM AL B S50 + CPU ZUMH AL &, I HIF AR A E# 2 5 50
ELA1 LLVM 16 2 i BOLT HUAZE RS T 2 (75 BOLT %/t #2126 LLVM 16 o8
HCAIEST BOLT {4k

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

T ERINSELE A R 77 BIFE 75 AR BOLT %58l iy H T — i il AL v
Added in version 3.12.

—-with—-computed—-gotos

TESRAEFRAT A goto TR (e SCRpr gt EROAE ) o
——without-pymalloc

EE1RE R Python A7/ FiLd pymalloc  (BRIAKE)

#2[F) PYTHONMALLOC PatSsty,

——without—-doc-strings

SRS SO AT DA W AE S T (BRIAJS )« Python HieE SCRA SCRS A5 ER RS2 510

RNEEFEFEWITH_DOC_STRINGS H4E,

%5, PyDoc_STRVAR () E4E,
——enable-profiling

) gprof JE CilEFERAABITAL (CBRINCHEEN).
—--with-strict-overflow

¥ —fstrict-overflow PRME| C giFasifhs EBGATE L FHRATH R —fno-strict-overflow
FAE -

3.3.5 Python @i R miF

JAI A Python 28474 ——with-pydebug SHHIHIE.
P RA RO |
o BOARRFrA S fE warnings B, BOAES BRI R 2.
o i d % sys.abiflags.,
o Wi sys.gettotalrefcount () KR
o F-X showrefcount figdFEEIH,
o WM -d A AFTIRIA Py THONDEBUG BRI iR it as .
o WX __1ltrace  WEWSCR: QIAUE T IRAS R W AR SR IER S AR Z SGBE  .
o L NAF M ECTREUE 1, DAGEAG I G2 i DX 3t R HA N A4 5%

» ‘E3% Py_DEBUG fll Py_REF_DEBUG F £,

o Wi fT IS A ﬁ“XTEE #1fdef Py_DEBUG Ml #endif it ZE 5. B assert ( ) I
_PyObject_ASSERT ( ) WiE: REE NDEBUG % (HIEE R --with-assertions ﬁﬂﬁlﬁlﬁ)
T IEATI G A A
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— HEIN TN RS ) A A

— Q% Unicode Fl int X}, WAFHEFAMECIAT TS, TR E N TARVIIRIIIRTE .

— BT RE ) IE B O 4 2 B S W R ECE R I 25 | R e

— KA N AERE RS BR A 15 AN U2 24 B

- B EERR (gc.collect () MBL) XXM —BUE# T — 2o AR £ .

- W TERBULAR B 7 Iy, Py_SAFE_DOWNCAST () ZE A2 BN iaFl_ B A 2 o
Z: 1, Python JF KB FIBLE S with-trace-refs .

TE 3.8 MU sE B A RN R IR ) 4 1 PR AE )& ABIL 36410 & LT Py_DEBUG AT EIRE [FIf & XL T
Py_TRACE_REFS % (&, --with-trace-refs &%), Xo| AT Me——Ab A2 ABI SEAIHL T .

3.3.6 ik EIn

——with-pydebug
FRIRAR T 4 7% Python: 5§ L% Py_DEBUG (BRIAHEE ).
——with-trace-refs
R TR A S DR R CERIA AR ) .
RORANF :
* "EF% Py_TRACE_REFS F4E,
 F¥ sys.getobjects () FHE.
o Wi PYTHONDUMPREFS JERESEH,

PUHUA S B At (BRIAGRIFA) sifi#i=0 (Py_DEBUG Ml Py_REF_DEBUG %) ANH £ ABI Hf%
Ario

Added in version 3.8.
—--with-assertions
PRiFE B C WS assert(...); Ml _PyObject_ASSERT(...); (BHAAEM).
WERBCE I SEL, WITE OPT 4k g i A & 3L NDEBUG %
Zi-—with-pydebug I (AiX%iF4X), B LUK .
Added in version 3.6.
——with-valgrind
[EIf Valgrind 3248 (BEAEH ).
—--with-dtrace
[EI/f} DTrace 3% (HRAEI).
217 ) DTrace F SystemTap | i, CPython,
Added in version 3.6.
—-with-address-sanitizer
JEH AddressSanitizer PYfEEHRFGI asan, (BRI HEEH).
Added in version 3.6.
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——with-memory—-sanitizer
J& ] MemorySanitizer N7E4EIRFG msan, (BRIAHEEH) .
Added in version 3.6.
—--with-undefined-behavior-sanitizer
J& /i undefinedBehaviorSanitizer 7R & X AT MG ubsan, (BHANZER).
Added in version 3.6.

3.3.7 PHERIEMR

——enable-shared
JE 3L Python i 1ibpython M4iE (BRIAHEEMN).
—--without-static—-libpython
A% libpythonMAJOR.MINOR. a, HARZEHE python.o (BRIASHIRIEL ).,
Added in version 3.10.

3.3.8 RXERIE

—--with-1libs='1libl ...'
HERMIE (AR Z).
——with-system-expat
MBS expat FEGiPF pyexpat ik (BRHAHT ).
——with-system-libmpdec
MEZHM mpdec 4P _decimal § ik, £ decimal itk (BRIAHT).
Added in version 3.3.
—--with-readline=editline
H editline JE{ERN readline FEHRH 5.
EFEWITH_EDITLINE E4E,
Added in version 3.10.
—-without-readline
N1 readline L (BRIAS).
ANFLEFE HAVE_LIBREADLINE F4E,
Added in version 3.10.
—--with-1ibm=STRING
K Libm Beg e # i N STRING (BRI UL RGN E) -
——with-1ibc=STRING
H Libe C AN STRING (BOATE LR SEN &)«
—--with-openssl=DIR
OpenSSL (R H 5% .
Added in version 3.7.
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——with-openssl-rpath=[no|auto|DIR]
B OpenSSL Mz AT H % (rpath) .
* no (¥RIA): N E rpath,
e auto: HRPE--with-openssl fl pkg-config H Nl rpath.
« DIR : BB rpath.
Added in version 3.10.

3.3.9 LL&MEIn

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
i Python/pyhash.c RHPMEEEE.
e siphashi3 (BRIAE);
e siphash24;
e fnv,
Added in version 3.4.
Added in version 3.11: ¥4I T siphash13 3 H 250 BRIA(E
—-with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
(A (IS4 -
e mdb;
¢ shal;
* sha256;
* shab512;
» sha3 (47 shake),
* blakeZ2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BARI B EMF T
* python (BRIAH): R Python HEZFPEFE
e openssl: 1% OpenSSL BRiAE AE .
* STRING : XA L5475
i ss1 AL
Added in version 3.7.
1 3.10 HRAEE T 52 python Ml STRING 254 TLS 1.2 BEARHARMAAI HML .
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3.3.10 macOS ;#Ig

2[F]Mac/README. rst.,

——enable—-universalsdk

——enable-universalsdk=SDKDIR
B A %) —EHI A . SDKDIR 35 5% 3R ) macOS SDK (ERIAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR

A1 Python.framework , TMIAEESEH Unix 2. WS40 INSTALLDIR 57 T %464 ((BRAH
).
—-with-universal-archs=ARCH
R WA AR AR ] B S RIS BB T - —enable-universalsdk B AR
BRI
* universal?2;
e 32-bit;
e 64-bit;
* 3-way;
e intel;
e intel-32;
e intel-64;
e all,

——with-framework—name=FRAMEWORK
>A macOS H1[¥) python fEZEAEE A FR, (V24K E T ——enable—framework WAL (BRA: Python),

3.3.11 X RNEZEM
UGS, SRR SR, TR T BRI CPU SIS T-£ H7E Python. A SUAH# A% — M RHIALT
£ 1) Python ffEds . A4 Python FRA W5 A2 411 F- AL Python HUAAHH PLC.
—-build=BUILD
M THE BUILD _EHATHEACE., %l config. guess il HEMFH3] .
—-host=HOST
ik A EAE HOST (HAR-6) Fisfr ey
——with-build-python=path/to/python
FERAE AL python —REHI SCIRA AR
Added in version 3.11.
CONFIG_SITE=file
1] — AN A TG B B SR PR AR
P config.site U4
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# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_file_ dev_ptc=no

A HiiFr Bl

CONFIG_SITE=config.site—-aarché64 ../configure \

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

3.4 Python ¥ &4

3.4.1 WBRGEENHF

configure.ac=>configure;

Makefile.pre.in =>Makefile (] configure fl]Z);

pyconfig.h (created by configure);

Modules/Setup: B Makefile fifi f§ Module/makesetup shell A @K C §)E;

342 FEEELR

C3eff (o) RAEMMEIH: (Lo) M.

— S Libpython (.a) @HIXRICFAIERY.
python.o fIF#SE 1ibpython 5 3| R A F2)F python Hi,
C ¥ @ 2 th Makefile #5#1) (31, Modules/Setup).

3.4.3 £E Makefile HEE

make : JFRiEFEF 7 Python,
make platform: : W python F2f¢, (HAKEFRIEREDY R,

make profile-opt : fii ] Profile Guided Optimization (PGO) #4 7 Python . &K W] PA{#i i configure
I -—enable-optimizations P RMILEH make M HIEGAEH IR (make all BiH 2 make ),

make buildbottest : 4 Python 7iz47 Python JliXZE(4:, 5 buildbots Jix Python 75 = AH [F] .
WHEAS R TESTTIMEOUT (Hfii: #0) SRECBMEERTE (BRIAH 1200 B 20 2341) .

make install: ¥JZI:%¢3E Python .

make regen-all : T4 (JLF) Fra 4R34 ; make regen-stdlib-module—names
autoconf WA H A A B U IB AT .

make clean : FEPRAEA SO
make distclean : 5 make clean fH[E], {E-HMNES i BB A G0 S0

34.
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344 CHExiEH

L C P RN N B R, e sys Bk, E1#EE X T Py_BUILD_CORE_BUILTIN ZZAYHHE L
Y. NERHGEE _ 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_ '

HAth C ¥ R RVENNSEERM A, WU _asyncio ik, Ef17EE X T Py_BUILD_CORE_MODULE %2[f]
0L . 7 Linux x86-64 |- fy {5

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup H T4 Makefile H #5, I/‘J\ﬁ]@‘ Cy . FEXHIK, CHmE NN ERR. FEinid
*shared* Z J5 & XN R E B

% PyAPI_FUNC (), PyAPI_DATA () fl PyMODINIT_FUNC fF Include/exports.h FHE KR ELGE
YT Py_BUILD_CORE_MODULE Z[MANA]:

* YNREFK T Py_BUILD_CORE_MODULE, HIf#iffj Py_EXPORTED_SYMBOL
o HHRIfE Py_IMPORTED_SYMBOL,

nst%; py_BUILD_CORE_BUILTIN {8 iRl HTE/E ML ZEMEK CY R E, B PyInit_xxx () R
MASHS Y, FHSANEM ImportError .

3.5 GmiFSRFBERNERE

7 . /configure FIFMEAS B PEE ML, FHH Makefile i,

3.5.1 TRAbEEMIRE

CONFIGURE_CPPFLAGS
AR g CPPFLAGS IW{ERE#YS . /configure B4,
Added in version 3.6.

CPPFLAGS
(Objective) C/C++ FiiAb P& b &, B0, 4028 Sk SCPFAL T AR bR #E /Y H % include_dir W, 5 i 1]

—Iinclude_dir,

CPPFLAGS ll LDFLAGS 75 BALE shell F{ELDATE RENS i FH IS5 A & 38 2 1 H SR ki

BASECPPFLAGS
Added in version 3.4.
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PY_CPPFLAGS
R ARRE SRR G SN TR M TAL B AR AR A

Lo N At $(BASECPPFLAGS) -I. —-I$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

Added in version 3.2.

3.5.2 iREEZEE
cc

C Hiweanda 2o

Bin: gcc -pthread.
CXX

C++ S as e 2.

#ifl: g++ -pthread.
CFLAGS

C Stk i AR o

CFLAGS_NODIST

CFLAGS_NODIST F-FH MR REAR AN stdlib C P )@, — H AU Python N 24 AN g8 AR < & A
CFLAGS W—#R /3 BHREA] F & (gh-65320),

FrlH, CFLAGS AN 444

o GiEEEIEAR -1 QN T AR SR B RIEAR) . - T AR ARG W7 43, JF B cFLAGS
AT AT AR AT UL SC T user- 71 package- JZZ IR ALY -1 AR,

o IR —Werror PRI 4r R MICIER R i ) P2 i B @ AT Ak FE Y m A
Added in version 3.5.
COMPILEALL_OPTS
MYE make install iRy #EE PYC SCFBHMELS compileall Ay fTHIET . BRIA(E: —70.
Added in version 3.12.
EXTRA_CFLAGS
BIMY C B IR o
CONFIGURE_CFLAGS
AR CFLAGS WIHAZ Y, . /configure AR,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AS e CFLAGS_NODIST WEAERYS . /configure A,
Added in version 3.5.
BASECFLAGS
BEAR B et TR
OPT
AR
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CFLAGS_ALIASING
JEASEUN RSB B bRE , T 4R Python/dtoa.c |
Added in version 3.7.

CCSHARED
AT R e .
BianE] -£p1C P H A Linux 82 BSD |-,
CFLAGSFORSHARED

AL TR AT G SR RE I TSN C Bt

, BRIAH: $ (CCSHARED) , X4--enable-shared i FI}, W% FAFE

PY_CFLAGS

BiAN: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $ (CFLAGS)

PY_CFLAGS_NODIST

B A N: $(CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST)
internal,

Added in version 3.5.
PY_STDMODULE_CFLAGS
F T B FREAS X G SCIF Y C Apii
PRIAKH: S (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
Added in version 3.7.

PY_CORE_CFLAGS
BRiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

PY BUILTIN_MODULE_CFLAGS
SRR AR, CRFARIE R ALy N BRI pos ix bk
BRI S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify 4. Purify @ — > NAFRIAFET -
BN R: R ()

3.5.3 fEEIIREN

LINKCC
AT 2N python fl _testembed MR /T I R 2
ERINE: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
A5 LDFLAGS W{HWZ R4S . /configure 4,

WRFEE CFLAGS , LDFLAGS %, XFEM Pt nl AFEa 247 B BN E
TR A -

Added in version 3.2.

$ (EXTRA_CFLAGS)

-IS(srcdir) /Include/

$ (CFLAGSFORSHARED) ,

DCEE(E, T il il )

34
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LDFLAGS_NODIST

LDFLAGS_NODIST [AffiH =\ 5 cFLAGS NODTST #[a]. — H3E4T Python |24 REANAERE S FT R 2
JK LDFLAGS [A)—HB4r B FI 6 H B (gh-65320).,

FRRIHL, ILDFLAGS NN 24414

o AR -L ON TN R RCE R RIS . —L AR MBI AP ALEE, IF H LDFLAGS HHY)
TEATERRHCRFILSE T user- Al package JZ B f Y - L iHdr.

CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure 4,

Added in version 3.8.

LDFLAGS
BEEASAR, BItn, WR AN T ARRRMER H % lib_dir TP, WS -11ib_dir .
CPPFLAGS fll LDFLAGS #iig B4 shell B{E PAERENS [ ERHEAS /38 22 19 H SR 8P i .

LIBS
iR L, TEAERE Python W PHAT SCHRH S R AL R 45 R AR
#ifl: -1rt,

LDSHARED

AR 2

JH#{H: @LDSHARED@ $ (PY_LDFLAGS).
BLDSHARED

W3t =% 1ibpython W4

FHFX(H: @BLDSHAREDR@ $ (PY_CORE_LDFLAGS).

PY_LDFLAGS
FHF[H: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY_LDFLAGS_NODIST
FHF[H: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_CORE_LDFLAGS
T @R R G SO A AR R
Added in version 3.8.
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cHAPTER 4

7 Windows _E{& F Python

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

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

4 PEP 11 iri, Python % 1 B0 A~ Windows -5 1 3 3¢ A B T4 Microsoft 4 4 4 - FE < 45 & 3 P A Al
A, IXFEWRE Python 3.12 37 Rf Windows 8.1 K HFHIMAS . USRS % Windows 7 SZHF, 43¢ Python 3.8,

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

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

nuget.org %t JE T RPELE AR G R LR . BRI T Python W sz ATIIAS, (HAN AT BH HLSA
JiE DS TR

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

4.1 EERRERF
411 BRESB

VU4~ Python 3.12 ZZ2ERE I N 4% - 32 (Al 64 (WEHRARI S A WA . web installer (MZ5L%E4L) JE—A/ Y
WAL TR, ERE et fi v, ISR E A S N IR, offine installer (BRZ%EAL) N EBRIAL
BT, BRI Internet 4 F 2k, 1S4 2 05 7 F 8 DA T RIELeE i R it T 3k
(A HA 3

JEBN ARG, AT PAS LA PN —
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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 Cancel

IR AR [0S R ]

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

« Python RFZ245 F| G5 I P H sk

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o FRREHRIERE, WIKENE, JHBh#A pip

o QAR 224 H I A SRV PATH

o HHERSH R H R E TR R

R TR EWLZ 4] M ARSI R T H AT 24, 2o B S H M SR R ml 22 AR Y I TR A TR B A
PRt T ST B T [ BRiiiei) =0 T e sl i AT e,

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
* Python %% %] Program Files H ¢
o & | F Windows ¥y Python J2 7 25 Y2755 5] Windows H % H
o LRI IA) AT DAVERE AT e fiE
o AR AT DATH A4 7
o WERIET, LK H SRS INE] RS PATH
SO BITA SN TR
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4.1.2 B MAX_PATH PRl

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

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

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
1 3.6 i85 Python ] 1 R BRARAY SCHF

4.1.3 REHRERENE

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 R PR IO R AL E.
/quiet 228 [ BN B R TR UL
/simple B 1k P il

/uninstall FEB Python (JCFFHAIA)

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

Jir A HAb e AR A% 80 name=value , HHEEHZ 0 REAILAEE, 1 RBMEAFFESRAE. AT
e 1 5 B AN T R
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B g EaR
InstallAl- K firAg F P adt 0
1Users
TargetDir  Z734E H T InstallAllUsers $65%
Default- HETE P BN $ProgramFiles$\Python X.Y 7
AllUser- LRI $ProgramFiles (x86)%\Python X.Y
sTarget-
Dir
De- WS HAELF  sLocalAppData%\Programs\Python\PythonXY B
faultJust- 2287550 $LocalAppData%\Programs\Python\PythonXy-32 B
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul HERMBIAAE XL (%)
Custom- A= e
TargetDir
Associ- THATR T AR A 1
ateFiles TEA 5 BH
Com- SEETA .py EE . 0
pileAll PyCos
Prepend- KPP AH ZiFmm 0
Path 2| PATH 5 .PY FRANF|
PATHEXT
Append- KRR FPAH ZIF M 0
Path 2| PATH 5 . PY 5N
PATHEXT
Shortcuts  HIR L4, NEREAR, 1
SCRYFN IDLE 61 ety
=
In- 47%E Python ({4 1
clude_doc
In- AR S 0
clude_debuy
In- DT RF A 1
clude_dev 4. HWEX A RETEL
LR
In- M python.exe A K 1
clude_exe  AHIKICHF. ZMg LI AT E
BT
In- g #53E B T Windows 84 1
clude_launc Python ja 7 % .
Install- N H P % 1
Launcher- & 3 #3. © F &
AllUsers Include_launcher #f
WEN 1
In- GRARMERER Y B, 1
clude_lib 4 B&X— 7] B B2
A H .
In- LREANSE R pip Al setup- 1
clude_pip  tools
In- LR ZHE (*.pdo) 0
clude_symb
In- 922 Tel/Tk S7##f1 IDLE 1
clude_tcltk
In- AARE R A B 1
ude_test .
4 . 2N S R A 1 Chapter 4. #£ Windows _E{#f Python
clude_tools
LauncherOr {44 JH8hd%. XKHE#H 0

= L2 K B AT



Python Setup and Usage, %[ 3.12.3

BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

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

<Options>

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

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

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

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

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

4.1.4 EREBFTH

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

ALY R 2 BRI IR R R BT SO, R N R B A B Ay S
“HIZK” F5oe MR Python, {HiE A T Windows &9 Python & #) 3 BR4b, EAE “RIFAIZIAE” A HOHIAH
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4.2 Microsoft Store &

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

B WA AL, SRR I BB Windows 10 8387, F4E Microsoft Store i [ 27 41482 "Python 3.12”
o AR AR . R i Python Software Foundation % ffi 4235

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

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

FAE X =AW T A A5 528, B4, python3.exe fil python3.x.exe PAJ python.exe (H
3L x BEEENERERA, Bl 312). FERE-—> ER-—> MAMIETE T, Sk FE TRy
e, SR arL KRR python fliAs . AR pip il idle 5iEHFM python lA—FL.

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

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

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

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

4.2.1 EX08915)3
FiE . ERRAAIEH B RN EER

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

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

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

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

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt'

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

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

4.3 nuget.org E4

Added in version 3.5.2.

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

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

nuget .exe 4T LEBPAEHIEM https://aka.ms/nugetclidl &k, N, {# ] curl 5{ PowerShell,
i1 1% TR 2208 64 A% 32 (35 i A< 1) Python:

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

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

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

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

W, nuget WATIFL, WAZFATLEBHIBA M B ET I . 8, TR E S K
LA WRTEM B Z RINRE S, 152 CL RS 3 3 TR

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

nuget.org P15 B T /2 www.nuget.org/packages/python X} F 64 {3 jit A F1 www.nuget.org/packages/pythonx86
FR 32 (A

4.4 THAHE

Added in version 3.5.

IRA R EATIOR — I & /) Python SRR ZIP SCfF. B BIEAEN T — N R —EB2r, A2 h i
LM P EIVT .

HRRES G, AN A ULT) SHPNRGEESRE, UEFRERE. RETHREEND 25
PR AR FEAE A T Se e FAR AL pyc SCIFBAUFEAE—A> ZIP SCfrr, FF4t T python3.dl1,
python37.d11, python.exe il pythonw.exe, HAR NS Tcl/tk (3EFTEREIT I, 4 1dle ££).
pip #l Python 344,

fiE): AKX ZATHAEHE Microsoft C Runtime , W AR P25 27 It iR (LI Dh e . BTl BEE & i
LERAE M P ARG LBl id Windows Update H 320%%, J H il LA AE R G0 H % 1 E] ucrtbase.d1l %
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https://www.nuget.org/
https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
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iRl

B =Ir A  A% h BRR Y SR AR AT 208 o XA KATIOR SCRHR AL Python 228 IREEE ] pip
RAEBRKI R FR, A aT A/INVDHURE pip A8 BRI M EubAT B3 . %, 55 =I5 e RO AR Y R
FPig—or (9T ) AbBR, PATEIT 2 A\ G P B U S0 2 mRERS A OR- S BT AR Afe 2 -

N IR TS AT R A ERE B

4.4.1 Python N HI2FRF
H Python %5 5 1) b AR 7 A — 8 BR P T X — =558 R M OLR, W] DAGE i A 20 R AT IR 22 2%
f 6L 5 Python FFA AR . HRHEE N i%A 2B (BUEMR, ENIZEREAZ L), AW,

L T TR AT RAT SRR SR B R P i B — 2821, (U PR Bt Tl IR R g . (EE MR S hds, %
AR IR RINAR Y )2 7E Python FazfTily: FSRRTLAER], Al MRAE BT LA RE , SCPFRIBR] PAIE R
BT FERZEGOLT, B ESURSIRR Y% 575 G R 4 f 10 i A TR RE R Py_Main

SETR] B PR 5 ¥ B (A AR B SO A S R D S, B T R ) A AT S B E R python. exe B
pythonw.exe . FERXFMFOLT, NHFEFIF R0 Python AR HSLFr A FR, FHHH ] RETCIARF S H
fbIEAEIZATHY Python PERR B SO SRIRIX 73 TF5K -

X JE— ROk, A% Python WIS AR H SR EH, AR EANERAR BRI (M & S
g, WAILAMITHAGE, FOGER SN R 2 i AL fEE R

4.4.2 #& A\ Python

A AR 24 5 1) B AR e i o ZE R s AT = A K Python BATHURT AT/ Y. 8%, [V
AREFI R IHORAYUCH , FLEHR K 1] python. exe BREHEAMN] python3.d1ll . Toik 2 MbAfy
DU, R RAT IR e i 5 B AR 7 222 001 H Pt A2 AR BT i 28264 Python fRRREES -

S MRS —FE, W PAZCREUEMALE, ROBTERIIG RS Z BT A LT E R AR, B0, fEH
RSB AT RN H AL 2220 2 8] A ARAR R 51«

4.5 B

B T ARUER) CPython KATIRZ AL, A —LEEHIMIIRER B . PAR @RI RAS S H - BT e 1) 35 -

ActivePython
HAZFEMRAMER LR, SO, PyWin32
Anaconda

TATHIRLEE (40 numpy, scipy Fll pandas) Fil conda WA HRGE .

Enthought Deployment Manager
“N—fR% Python FRAFEAI {045 B

Z Hi Enthought 21t T Canopy, {HELZ |- 2016 4450 Al

WinPython
FiE T Windows 15 ATHC, 35 T AR U @R A TR

TR, XL R REA S o AN Y Python BCHAZE , FF HAN 4% Python AR 8 30H5 -
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https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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4.6 §27F Python

52 A A HE R A7 (B #3547 Python, f43AI DA% JEAE Windows Hi B Bt —SEERIAFABE AR & . B R 2 A 4R it
T W GSHCT PATH A PATHEXT 75 BHOYENT, HBCOGE T HMUAR ., A mgest. WREARTIH 2 A
Python, 5% [EfH & il T Windows ¢ Python J& #) % o

4.6.1 BiR: REBEMELTE

Windows FLYF{EM] BRI ARSIV AL RSFSAS i, sIGITE 6 &7 LRSS B
T L ESFRE R, WA LRI set -

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

RBSPRGAR A B ORI . TR & P AT b Ay &, R HL, iziE sl & R sh iR T B AR
HRARBLX LI E

FE 5 P IS B2 PO ER R, AV RS S RIS (E. @327 python. exe i H
SRINIE TR AAZ U PATH 26 PR)F 3 1WA Python 1% 7 ¥4

BOKABUCOARNE AL B, W THIR” IR IR, SETITRGRMN SR AKX E, &
Ja il R SR AEMEHE T, T ARS IS SN PR G A . B RGER, ER TR
PLBEATTCIR A0 (RIEEE SR ) .

ffill): Windows 205 J] FUE BEERIRAE RGUL B 25, X I RESTEIBI PATH IS EREAM

PYTHONPATH 89 Python B A AL, PAEERAFE S A A5 5 By 4231 Python JiUA S
MRS, SR EOR AR E A

hz%:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables

Windows | fit) 455 58 A 2

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

HTIRHE BOREA R set s

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

AT RAMBUREA R setx iyl

4.6.2 & Python T[#i{T30#

1 3.5 A SA TR

B 7B E Zh B8 Y Python ARREAR I TT A S BATH 2 Sb, W] REIEAEAE fiv & $2 /375 T /5 3l Python. 2Ry
A RITAT DA R CE

FELEARR P IR — L, ATRAREREARIC “XF Python SRS FRIEARE" MR, DAGEZCRAR Y1205 (i R
INE] PATE . RSN T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#keds, I H pip M T
AR . I, BOLR] LA iy QAT R IAT I A, WS4 421 S0,

UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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[C:\WINDOWS\systemBZ;C:\WINDOWS;C:\Program Files\Python 3.9 ]

4.7 UTF-8 &3

Added in version 3.7.

Windows {15680 1 4 55 T3 A AR G610 i X (ANST {RFS ). Python (8 18 {24 SCA SCPFBRIA I 4
& (B locale.getencoding () ).

X ATRE T IAR, R R PR AR 2 %0 Unix A48 4% WSL (Windows Subsystem for Linux) J*{Z i} UTF-8.

Y% AT DA A Python UTE-8 BE5UH BRI SCA SR i i 0k UTF-8. 2t Python UTF-8 45X AT DA —x
ut£8 MAFTIEN, HFH PYTHONUTFS=1 FREE R, 5 pYTaONUTFS T ARATREH UTE-8 Bk, 2
HIGESIRES S A a3 LI eIer e o

244 Python UTF-8 B HHT , {0548 FT LA "mbes™ SRARFL2 T RAHHHEN (ANSL AR,

THTERIS N PYTHONUTE 8=1 FERIAFRIFAL foF5 S 50 R VRI R SE P I A Python 3.7+ W . ASRARAT AT
Python 3.7+ [ TSR KR T2 e R G, MIHERE BB ImIN PRI AE Bl il —x ut £8 Ay 4TIE50.

i) BPEEAERN S i) UTE-8 85Xk, Windows i Python 25 7E LA I HL H BRI H ] UTE-8:
* il & VO tfftniE VO (5 UL PEP 528).
o LM A G s X (2L PEP 529 T ).

4.8 EHAF Windows By Python =538

Added in version 3.3.

H7F Windows () Python JH 2l d /@ —DSCHART, mIH D@ (AT AR Y Python JiUAS . & FuiFIA (lidy
A7) FRRERE Python AR E LI, FRFE MLHF IATZRUA .

5 PATH AR RN, E Bl IEA e & iE Y Python fiAs . EHEHT I T45 M 2 imi A2 REGEEH, IFHH%
W ASHET A B B 2 A .

BBl R 2AE PEP 397 HHg5E ) .

4.8.1 Fa
M&HRAT

1 3.6 JiU0 S .

4 JRy 2% Python 3.3 I H i RASFHE B SIS AR PATH b JHBIAEF 5 A ] 1Y Python HUAARZE
BLZEIA AT K B2 B A A SR R B T, W Ear S PR AT A R i

& ]

TRV %2 ke BLE 341 o UAS 1) Python B2 )3 30 - Bl DUEHERH , I HRH 8 & AT HAh ay S 7S 50E 2
1% Python,
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https://peps.python.org/pep-0528/
https://peps.python.org/pep-0529/
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PR A2 T 2R Python (1411, 3.7 #13.12 ), A{EREH] Python 3.12 53] - W25 3) Python 3.7,

e

[py -3.7 ]
QAR AR B e 1) Python 2 W EGHTRUAS, iE25 DA R i

[py -2 }
WEREHETIDA TR R, RIS 228 R 8 -

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

B A -
He

[py --list ]

R Y HIE %25 Python M4 .

-x.y ZHJE -V:Company/Tag ZHMIGEER, B ARVFERFE— I ER Python iz47Hf, WHEEERHT
python.org PAAN T AUIAS . ATAEEHG PEP 514 #4730 02 4T AR B T R B . ——1ist s
AR -v: #X0m iz it

M -V ST, F52 Company RHEEEERR 62|k B %M Bz, MAXEEE Tag K&k A irg
BT HBITH . HHEEA RS IE R Tag:

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

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

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

S ERIRIE (-3) F5 AR B %0 Python A RAVIZATIN,  MAERHAL > K. (H2, ERERX
(=V: 3) WRRFEFER AT RAS AT o

Company S £ 58 T AT _EAK/INE AR T AT IR L. Tag MR AESE R P AT A B pT 88 LA T IE e, B
R T R — DA R IS 2 AT . X ARVF -V 3. L IERC 3.1-32, {HRPERL 3. 10, Tag e fi it
FrHERF (3.10 He 3.1 3, (R HSCARIATHCRE (-V: 3. 01 FEARILHE 3. 1),

[F# 1818 (Virtual environment)

Added in version 3.5.
W5 SRR P A2 A7 B A B A 9 Python HRAS, I HRE L3R 85E  (f ) A ofE B 6 & venv BB ol 4h &8

virtualenv TH) 4T gk, RSB (2T MRS MRERR T A2 2310, BET2R
WRRERE, WEAIREIREE, sS4 Python HUA.

4.8. EHF Windows g Python [5z)2% 47


https://peps.python.org/pep-0514/

Python Setup and Usage, £[F] 3.12.3

IV 1FS

1EFATEI N Python I - Q448 hello.py WSCHf, HAPEEPLTAZE
#! python

import sys

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

M hello.py FIFFERT H >, SATRA TR a4 :

[py hello.py J

BVAZE R F Fof Y Python 2.x ZREHIIAS S EFTHN R . BIAES RS — AT Oh

[#.’ python3 J

PAEF AT G R4 T BN EGRT Y Python 3.x {5 B 1 BRI Ay AT/ Bl—FF, /RAT DASE B L 5 BAS [
SERF. BOARE R T Python 3.7, G225 —A780 #! python3. 7 HRAMRN 4B FFTEIH T 3.7 AR
AIER.

HER, SREAMAARRE, # “python” 5 AL 2234 Python 2.x MIRHIRA . X 20 T 16 J5 4 &
#eZE Unix, HAir4 python ili# 24 Python 2,

LRI %R R B4R -5 Python SCPE (B . py, .pyw, .pyc SCMF) MR, XERE S Windows HEJHAY
PRES OB H A — SRy, AT R SRR, B ETRT DAGE AR 7] i TR L AR 5 1 6 A RCAS

XE A AR, BRANRBIRE AT PARIIN SCRFZ A Python A, BAABGR TS —1THINE .

4.8.2 Shebang Lines

URBIASCHER S —AT0A # JF3k, AR K "shebang” 1. Linux MIHARZE Unix #1E R GHA XX LA TR AL
SCRE, ENTEETEI ARG EHRIGR WAZ T AT A . XA 3 SLVF(E Windows || Python AR
AR TR, BRI RIS T eI .

T fei4 Python Ji 45 H1 ) shebang #77F Unix F1 Windows Z [AIF44E, 1% 8has K H 4% M @dkdse
PR RRERS . SRR Ay &2

e /usr/bin/env
* /usr/bin/python

e /usr/local/bin/python

e python
B, W BPATF R S —4T
[#/ /usr/bin/python ]

B 2 - F ZRIARY Python, [FAFE Unix 485 HI1FZ Python JHIARE 44 TiX—47, R 1% & BLIX SE i 4%
AR R sl I B M. W ESAE Windows F4RE — AN A, A E7E Unix B M, BN
LA /usr FF3LA—4> shebang 1T,

ARAa] bk R L an B T DA I8 iAs (T PAGCRH FEEAS , W] DA FEBRCAS IR BERAS ) BN IE%. It
Ab, AT PAE IR IR B Z JGas i “-327 iR 32 A RAS . Bt /usr/bin/python3. 7-32 $fiF KA H
32 {if python 3.7,
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Added in version 3.7: M python JH#I#2)T 3.7 FFhf, WILAEL “-64” S 64 A . BAh, ATPATEE A
WEREEMZEM (B /usr/bin/python3-64 ),

FE 311 SRR “-64” JRZREHT, BHESBAN AT E N 1386/32 RIZRM” . EHER—FF
SEMEREE, TR -V TAG BEOF I 5E 8N PR% .

H S Z4TH) /usr/bin/env IR EG —NEHIMNIFR RN . FEA IR E L) Python fRREZS S, LB
AL AT TR T B 3% PATH 8 3R SN 5 — A S8l A4 R ILALAY Python AT HATREF o 306 R
T Unix #f PATH AT R env FFFIOFTH. AURTEERENS env fird 2 5 i 8 — S HON I LG ]
PUTRR, (B2 B0 python JFRHY, B AR HAL e 3006 & O R AL B, T DAL B BB S i
PYLAUNCHER_NO_SEARCH_PATH CHAEE(H) FeWkid Xt PATH 8 &,

TR PERCIE LR AL AT — Y H-S IS ATREAE SR B8R0 INT S HE Y [commands] —Fr i idk. X u g

SRUAXTURE R GER VA TS T U PR iy . i A PR A — D B 280 (TEH-SBUSA TR AT

gﬁf?‘jﬁﬁﬁﬁfﬁéiﬁ) s TR R B T AT RE 7 RO e BE A (FEINT 8 7 R4 RO S ek VR S
BT ) -

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

AT AT A HH BRAEINT SCO A A i R 23 924 VE Windows 1] AT 57 A 246 068 B3R X642 B A SR B0 H SRl 6
o AT Windows & J& B IASRBUR DT (8, BN b 22 e g B AL g A, A AT 955 Unix XU HY shell
FEANAA o XA LA ES 1S, FAIAR S ZASH, FEEZ AR SN AR AR A LA I 2%

4.8.3 shebang lines BJ&#

shebang lines ifs n] DA$H E #4% 1445 Python f#REEAYHABZETT. B4, ANSRAFA > shebang lines

[#J /usr/bin/python -v

SR )5 Python YDA —v 3BT 5 5]

484 BHEXL
@it INI Y

J& Bl A% R R Wi SR LEi AP Y HREFEH R P A py.ini (¥LOCALAPPDATAS If
$Senv:LocalAppData) PA M ESIZR e H 1 py . inio [AIAERn SCHIE 290 T R84 4l
&7 A (B py.exe) il 17 A (H pyw.exe).

IR HR? PR 8 8 ST AT SO i ini SRR B E S, RO R B AR 7 55 1219 ind SO
ABA GRS a] DA 1% 425 ini SCPEH YA S

B%E BN Python kA

TERLEN BT, AT DAFE G 2 P ST RRABREAT, DASH A iy - RE MR A~ Python J5AS. HRAKR 45 AR AS:
T3, AIDATERRISER ) FIRASUEHIAT . BEAh, ATPAE IR N-327 5 “-64” KA E IR 32 (L )2 64
(VSR

BN, —A> shebang line 1 # ! python {7 A MARESRF, M # ! python3 F—MRAKRERF, B HiEE—
A TERA

QRAE fir & TP RN B CAS B AF, RS DASEE PRI A5 B PY_PYTHON DA E BRIAMUA BRERF. WA B,
MIEKIAK 3", V28 R T DA BB S T FEBRG FER (I, HAIP3, "3.77, "3.7-32” 3,764, (FPERE-64”
BEI{LE T Python 3.7 BB R ARCA H (435 (1 R 3 % - )
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TR IR B IR B RERS, WA AR B AS B PY_PYTHON{major} (HH {major} & FIHIHAEN
YHl FEERARESRT) PATE B SEiEIA . WIIR AT FR B FRAGIET, FHalas kB B 2224 1Y Python HAT: (i
R FE BB BOR B, RAEAREARIE, (HIZ AT B2 1% R Bof L3 A

T4 TAHF (major.minor) Python AR 32 {3l 64 {71 64 {i Windows I, 64 {VIRARHGL 2%, X
TIRERRF Y 32 (i F1 64 {7 5L BLES & ANt - XX TS5 3hFE T 32 f Al 64 &R & B -- v A, 32 )3
SRR TR0 1) T IR T3 A2 A1) 64 3L Python 2235 . X AEHE A AT S #8947, HAIE PC L4228 T
BERRA, MR AT 227 (B, RAE 32 (e 64 A7 AR Python FIAH LY ) J5 shes 215 2 i 5 %
%) Wbk, ATPATERRAUEPASF L T RER) <327 Bk “-647 SRR TR TR
i :
o WNAEABEEM KR, G4 python fl python2 R 2261 f it Python 2.x [itA:, #ip4 python3
5 S5 42256 1 Python 3 .x.
* 7% python3. 7 RANSEFEATIE, K MRACTELIGE.
* Q2R PY_PYTHON=3 , fir% python Fl python3 #RHE BT 4%y Python 3 HiiAs .
o NI PY_PYTHON=3.7-32 , g% python ¥H#i ] 3.7 (1 32 A2 B, TMifrd python3 B H &4
$11) Python (PY_PYTHON ARASA B A S & T EEMUA. )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HER&E45RIMH 3.7
BREREEAR AN, 38 AT DATE SR SRR 5 A 1) INT SO AR e A [ A e . INT SO R FR A [defaults]
, BARSEAENS PY_ AT AIEAS R (F R INL U S AN KNG ) o) BMRAS RN
2R T INT SO S B N2

f4n:

o ¥ PY_PYTHON=3.7 %[ TAL DA AT INI (4
[defaults]
python=3.7

o E PY PYTHON=3 fll PY_PYTHON3=3.7 f4 TR AT NAM INT ({2

[defaults]
python=3
python3=3.7

4.8.5 2

W FREEAF B PYLAUNCHER_DEBUG BV CHATMIME), Bahs it i2Wis BT %) sdderr (BIEHE ). 1
S HARBEMBIBEEA LR, TN Y RVFREF T E MY Python IR, 5 BUAS AT 106 458 DA Ko o
FF 34T B Fx Python A SZbran&47. BRI 2 H b2 F A

S—p—

4.8.6 IK1=1T

HIRFFEVE R PYLAUNCHER_DRYRUN CUEE (HIERE(H), RIEMHIIL AR BITIOn S, (LR 2%
2 Python. M T4 (8 1 50 ATT 46 W28 5 19-ELBE 1 ) Python 9 T HORBLALA AL . IVERES A SIb
METH 0 i S5 2 ) U8 AT, T2 ) o T TG EE T
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4.8.7 LHFEE

IR PAEAS B PYLAUNCHER_ALLOW_INSTALL EEABEE CAHEMIME) , 1M UrERAY Python WA A %4 (H
A PAYE Microsoft Store 345, JEBh# R 2 22 e . XAl REFRE M P TR0 Bk 5e i, AR AT BETR B H- s AT
a4

#HNAY PYLAUNCHER_ALWAYS_INSTALL A8 R 5305 sh 4% &l 2 221 ¢ 3% Python, B & B L9k 2] .
XFEEREE T H R (3 A 245 PYLAUNCHER_DRYRUN —&ffi [ ) .

4.8.8 BR[O
Python /52l ¢ n] fEIR Ml AN AR IS . ASERYRE, BOAEATIA AT DARX 2EIR H 5 5 Python 7 B (iR H: 4
X IFR.

B A FCRAE AU P RN, BRSBTS T ASM A HeAb A T PABRIGS U E AT
X U2 H 2 DA BRI BRI 51 6

2T B ik

RC_BAD_VENV_CFG 107 % 7T pyvenv.cfg {HCHEHIR.
RC_CREATE_PROCESS 101 j33h Python 2.

RC_INSTALLING 111 e m8), HadHEE e ENZT.

RC_INTERNAL_ERROR 109 R4 R, AT %,
RC_NO_COMMANDLINE 108 ToyEMERE RS A 24T -
RC_NO_PYTHON 103 FoykE M FTiE R AR .
RC_NO_VENV_CFG 106 % pyvenv.cfg (HEAKT].

4.9 EER

X BEVERELATEANY Windows YEREXS sys-path-init FRAHAHEST THME.
LHRAF] . _pth MR, sys.path 2WTTE Windows [IHFERY:
o TETFIGIE, m—250H , A H MY T 4 E H %
o WERIIRAS & PYTHONPATH AF4E, W3S & S hrd, W TFREMEAH . HER, 7 Windows
b, AR R AR A S B, AR T IR g AR AR R A E S (Co\ 4R)

o HAN YT N M R T B T W PAAE A 1 8 gl [F B IS 2 3 i 8 HKEY_CURRENT_USER Al
HKEY_LOCAL_MACHINE 4% 3% T ¥ \SOFTWARE\Python\PythonCore{version}\PythonPath
W DA 50 B Y B AR A R AE N BROIAE ) TR S B N AR BRI N B sys . path H. (T
WA C AR LR AR L A HKLM, A i HKCU @ # %S )

o WRE T AR R PYTHONHOME , WX HARE S “Python F=H %7, 150, 5= Python A AT L)
B T2, “landmark SCfF” (Lib\os.py 5 pythonXY.zip ) PAMEWT” Python = H % “ WK
F'7 Python = H 3%, MIET % I RAH /1 H 7w N%] sys.path (Lib,plat-win %), %0,
#%.0> Python P12 MAFRETE T 22 H1 ) PythonPath #4351 .

o QN4 AE] Python Home, A $8E PYTHONPATH SREiA /., I HARAR M5, W6 H H A HH
& B ERARSAE (B0 . \Lib; .\plat-win %%%),

UNSRAE T2 ] AT SO 55 I B ] AT SO F_E— G H R P R E] pyvenv. cfg SCPF, MIPARZERIE -

* HR home Jg—MEXEKAR, FHH PYTHONHOME RULE, WAL U6 (7 E I LB AR A 2 2 m]
PATICPRI AR

4.9. EHER 51
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B HGEITA I &RIE:

* 1817 python.exe , B(7: Python HgH WLATH At exe (Z23HUA, BUE K H PCbuild H%) I,

DR, HARENR PO, IRASEBEEIER PR AL R

* 24 Python B TE —Pexe (ARIHS, i COM iR AZE) I, FEALHEWTH “Python Home”,

BL TR ATENR R OB . IR SRIBGENE R PR A <Y R P4

* AR Python AFI T £ H Rt HECA MR (g .exe, —SARRARMLREIR), Balks

FHEI— 2R — LR EARE N B B AR A B A

X IR LA EEKF Python fIRZEE| Y AR S ATICH IO, DA EEBCRFT 15 HAth 223 nh 5 -

o TEBH AT PIAT P —A . _pth SOPF, HAP e H ok R 2SR FRIPRFAS B v 1) Hh B A

HZM site , BIEFIHE import site.

WRARAE B R HAT S NER python3.d11 8 python37.d11, fEPy_Initialize () ZH,
A py_SetPath () 8{ (£/)) Py_SetProgramName ()

o JEERI/EE TS PYTHONPATH FHAE)E s A N FAEF I python . exe Z HiXE PYTHONHOME .

WREOR RO AT A A (1A, R — A ARVF AT EIEIZAT python . exe BRI , IR
% H % P AFAE landmark SCPF (Lib\os.py). (¥R, 78 ZIP SRR SR EIZSCF, (B 2 )
IEHf 44 14 ZIP SO )

TR BB 2R 5 T ) 228 R Y SO R S S T 5 N AR R e — R bR PERY B A . 500, P AT RESAE
i P s B AR IR B ) R SR NSRRI, O HA SO REATI SR 28 S 2 B R A
Sl AL R AR R AR R R AR Y S

TE 3.6 MU S B S . _pth X CHFF M pyvenv. cfg HREER T applocal #E.

TE 3.6 MY SE B 24 5] $0F T SO AR AR I pythonxX . zip VENIBFERIFR G -

£ 3.6 L2 B BEEIH: 7E Modules (/& PythonPath) N ¥/ 8 & AT AT LAE T importlib.
machinery.WindowsRegistryFinder S A . 7F Windows LA IREZRTE 3.6.0 L F B RAF =, H
FERFR AT fE R B AN E] sys .meta_path.

4.10 PBf} hniER

JUE Python 1Y HARZAEFTA -5 Al n BoAE, {H2 Windows A —SEMURFIRRVE . FERRIEZE RIS AR A — L8
REHFIAC TS F B (1 X 2

H:E T Windows PR ERLEGCSEAE mswin-specific-services H,

4.10.1 PyWin32

Mark Hammond %55 [1Y) PyWin32 Bidtg—4H H T 54 Windows % J& 2 Fppidl . X EFEA RS H T A

QIR (COM)

* Win32 API 1Y

« X[EMH (Registry)

e M HE) (Eventlog)

* Microsoft Foundation Classes (MFC) F F i

PythonWin & PyWin32 fffH—AN /Rl MEC 2. B — W EIRIAE I kA IDE,
hz%:

52
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https://pypi.org/project/PyWin32/
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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Win32 How Do I...?
iy Tim Golden 73

Python and COM
i David i Paul Boddie fi7 3

4.10.2 cx_Freeze

cx_Freeze #f Python JHIA40%E sl AT P14 TR Windows FEJF (*.exe UM MARTEMUERIESS , AREEA] LG R AR
(A FIRR ST G 75 F P 46%¢ Python,

4.11 #F:E Python £ Windows

URARAEEE H T 415 CPython, ¥ Yo B 2RI IR ACRD o AT DATF Bdsoffr A A TR A QRS B0 A T o 14

JEARD AL 1 Microsoft Visual Studio WA E R p 7y RFNIH SCF, B2 M TH 2 J7 Python UAS I 445 -
REESAFALT PChuild HgH.

Fi#E PCbuild/readme. txt PASRICAH KA SRR — 5 & .
AP R, 1527 building-on-windows .

412 HibFH

BE% Python R NWT A Ji, ATHICFFARIE £ 5035 —2 5 (T P E0T A2 A5 . fA PEP 11 7
FRFTA S SRR - B B TR R R

* Windows CE [ Python 3 2 /142 321 (U 4252 SR HYIE) «
* Cygwin <https://cygwin.com/>_ ZZHEFE PRI 172245 ‘Python fiftféas BUTHEE .
ARG WGF LR AR HEANER, W25 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://peps.python.org/pep-0011/
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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CHAPTER D

£ Mac &4 {& B Python

=4

Bob Savage <bobsavage@mac.com>

Python 7 Mac (] macOS _E#ATHITEH A Unix ~F-& EHATHY SRR A ML, (A{ES—3RAY 2 1E macOS A
HABFESMAIIRE, BlANHE & i E 35T (IDE) S4B,

5.1 5ok Python

macOS H 10.8 ARG £ 12.3 Jii A~ [ FH #% 4% Python 2.7, ARt "] PAFI Python ## i 22 4 ) Python 3
JAS . URTT AR B @ T 38 F 38V (universal2 binary)” | Python # ¥ HiAs, ‘& BB 5 A M4 T Mac
HriY Apple Silicon CPU #3821 Intel CPU |-,

TE L RARNRLTHEAM A P

* @ —fil Python 3.12 ¥RITEARAY Applications ERIEH . TEEEWRAT A E] IDLE, ©R2(F
[EVErJ7 Python S8FTRUBIESLI 0 B4R BEE: DL Python Launcher, & F{FCHEHEAE Finder i 2
Python [EI4< il #24F -

e /Library/Frameworks/Python. framework fEZ2, fUF5 Python R] i HH % (executable) A1 bR =X B
(library) . 22 4R A7 BTG E] shell PRAR . ZLRFRLCHE Python , /R AR IRIE =2 %S, Python H]
AT R IMFFHEESS (symlink) HIBAE /usr/local/bin/ Hi,

#E): 7£ macOS 10.8-12.3, Apple ${iL1) Python /it B i A/ [E1 2245 4E /System/Library/Frameworks/
Python.framework fil /usr/bin/python H1. RAMER 2 ML EIRE 2E)%, HEE b Apple £l
[ H B Apple S5 =7 BB . wiRCAE, WRARISEIRAE python.org Z BT Python HUA, HREMRIYFIE
B E 2 MR AN [RME R AT AR Python , R IR B AR I VA B AR LA T ) B E— Bl 2

IDLE & —{f#{B) (Help) 33, F45RnI AZ(E Python SCIF. ANSRAR/Z Python fHT T, HRME R P AAENE % 3¢
PR IBEN R -

U RAR A HoAtL Unix 722 F ¥ Python, JREMRIERZENRTA B¢ Unix shell H47 Python [EIA 4 .



mailto:bobsavage@mac.com
https://developer.apple.com/documentation/macos-release-notes/macos-12_3-release-notes#Python
https://www.python.org/downloads/macos/
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5.1.1 #0{F#41T Python [E%

£ macOS EFiYa (I Python (¥ #5544t i% i IDLE ¥ A RIERHRNE: 2 & il 3 T L (IDE) sy, B
IDE A7 Y B8 5

IR AR 4 i AR i -8 B Finder 147 Python [E4%, 1 Jof5 52— 4w g ok 3 [E 4R . macOS P # 1 #F
ZAEMER) Unix 45 4ifE4%, W vim fll nano. HIIHRAE {5 Mac {b A% 4iiE#%, FBEISK [ Bare Bones
Software [/Y) BBEdit (22 R http://www.barebones.com/products/bbedit/index.html) A 51113242 | TextMate (&
R https://macromates.com/) 2584, H A RIS HE MacVim (hitps://macvim.org) Fil Aquamacs (https:
/laquamacs.org/).

S B GBI (RAEIER /ust/Local /bin (LR shell J BT,
#¢ Finder SHATVRIEIA RS, ARAG Wi {1585 -
e {E'EHiH 3| Python Launcher

o % finder Info # % #245% Python Launcher {EEIBAEIEAS (8L .py [El4) MTEREARARES, &
% #2[F)R, Python Launcher 45 ] Acss il [E A EI®) 5 20038 TE . 46 HLISBIE R DAGEAR — K BB
ZoAGSRIE, Bl P O A o 35 L DA At B i (B % .

5.1.2 &G GUI # 7 E%

SR BRAY Python, JRTFEVERL—f macOS (YREEIZ jE: B Aqua ti i E I A (Bnsz, (&
ME GUI (AL ) RE) FEOAREHI BT, 1 pythonw A2 python KEE)E
FRAGIEIA .

Python 3.9 |, YW PA{# ] python 5{# pythonw.

5.1.3 &E

macOS [ Python 0% Fir 45 22 HE ) Unix B28555888, 40 pyrronpATH, {H/2[E] Finder 1B AGFE ke 18
seg g [FHE R AEMEM S, H(E] Finder 76 [F)8) B AN G BU/RIY) .profile B{ .cshrc, {RFFEHE —HREE
~/.MacOSX/environment .plist. &2 E Apple [ 7472 4E QA1067,

W B i % 4% Python BAFRY RN, S(Els #9109 Python &1+ #47

5.2 E&{tH#IA (IDE)

Python Jff ##4% i) IDLE BHE$¥E5S . A5 i JT] IDLE fEEA0 41, 55 R https://www.hashcollision.org/hkn/python/
idle_intro/index.html,

5.3 L& #HMY Python EfF

B Z 1 O &4 A2 ) | Python Packaging User Guide
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http://www.barebones.com/products/bbedit/index.html
https://macromates.com/
https://macvim.org
https://aquamacs.org/
https://aquamacs.org/
https://developer.apple.com/library/archive/qa/qa1067/_index.html
https://www.hashcollision.org/hkn/python/idle_intro/index.html
https://www.hashcollision.org/hkn/python/idle_intro/index.html
https://packaging.python.org/en/latest/tutorials/installing-packages/
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5.4 B GUI 12X

A Mac | {4 F] Python 3Kz~ GUI JiE FfE A 2 23 1E.

PyOb;jC J2—1H Apple Objective-C/Cocoa HEZE[¥] Python [E%5 (binding), &2 KL MBI Mac BRI ETE. &
B PyObjC ML, 7 5 pyobjc.

TEUERY Python GUI T HEMZ tkinter, FNE 2R Tk THEM: (https://www.tcl.tk), Apple ] macOS 4,
BT Aqua JFAERUAR Tk, FoBiUA T PAJE https://www.activestate.com "NHCFIZE4E ;B AT DATE 4R 5 B 4R
.

H#%2 %A macOS GUI T HEMA
* PySide: Qt GUI ‘. H AU F J5 Python [FI%;.
PyQt: Qt [y Python [EJ%
e Kivy: —ff 352 9R S mAATE) P 2008512 GUI THAAL,
* Toga: BeeWare HZEM—HB5r; M. 178, MEAEH G EHEX.
* wxPython: —{R 4% SR GBS 2 THAM.

5.5 §&1T Python FEFExX

B F5) TH AR Python RS A A 57 KA (1 AR -
* py2app: SCHEAE Python BT YA macOS . app.

* Briefcase: BeeWare i [ f—3B%r; —FCZRFE macOS _FAJE . app 84, IFREE PR M A AIER 5
TETU LA,

* Pylnstaller: —AE-F2ZITRTH, AP B SR B RIAT T 7 S 5

5.6 HitbEiR

Pythonmac-SIG /{7 5. 3/t Mac |- Python {1 /1l 3% 1 B 8% 42— AR Fr) 3% R -

https://www.python.org/community/sigs/current/pythonmac-sig/
S5 W3 F & 22 MacPython wiki:
https://wiki.python.org/moin/MacPython

5.4. F% GUI X 57


https://pypi.org/project/pyobjc/
https://www.tcl.tk
https://www.activestate.com
https://www.qt.io/qt-for-python
https://qt.io
https://riverbankcomputing.com/software/pyqt/intro
https://kivy.org
https://toga.readthedocs.io
https://beeware.org
https://www.wxpython.org
https://pypi.org/project/py2app/
https://briefcase.readthedocs.io
https://beeware.org
https://pyinstaller.org/
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython
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CHAPTER O

#miE R IDE

;ﬁ;f%zi% Python £ A2iH 5 RS IMIT AT . KRG HEAs A O IR ScRpfIA R 5, i T2 A PEP

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .

59


https://peps.python.org/pep-0008/
https://peps.python.org/pep-0008/
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments

Python Setup and Usage, £[F] 3.12.3

60

Chapter 6. #FiE2S$E IDE



APPENDIX A

>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI AT, B2 hasattr (), RIBMRERECREA MM SEER (Gl fEER 7% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc #i4H). #F (F£ numbers #ifH). &% ({F io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAMER abe fi4H A H O ABC,

annotation ([FJf)

jgﬁlﬁﬁi-?é%l class @1, M2 Bk M EEAH BB ERE. IO, RN AEEpe hine (Z4EHR
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,

61


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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argument (5]%})
WP Y oK X R BIE 46 function (8{method) WI{B. 5|8 WitE:

o Bl4E 5] # (keyword argument): FERRANEI . DAEREI (identifier, 40 name=) BHEEME| 8L,
a2 PA ** #&1H dictionary (8L ) [EWEREIERS | #. B, 3 81 5 &RZPAR complex () FEIY
) BH S5 |

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

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

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

51 W e A ek R P I A B . BV SRS (R i e AR B, S (E calls Fofifi. 7ERE
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

a2 BRI parameer (2%0) H . % LEE D5 #2822 ML, P& PEP 362,

asynchronous context manager (JE[FR]B5EEEPIZS)
— @ v] PAFE il async with PRIAC A T RIS 4, MESEM T FE __aenter_ () Al
__aexit__ () method (J7¥E) HFEHIH. H PEP 492 5] A.

asynchronous generator (JE[R]2B(EI4:2%)
— 1l & [a] {# asynchronous generator iterator (JE[EHEIAEFFEEE) MR R . BEHERRBE ML async
def & W FER L (coroutine function), HANFKZE M T vield BHNK, BEA M —FRF W R
async for [FIEMME.

B ATRE I S — AR E e g R =, EAE T TR Rn R $EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B EANENERE , AR H s HeE, ARG 3¢,

—fE LR B EVERS R TS await N, PAMK async for fll async with PR,

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—Aiil i asynchronous generator (EFEIEIESS) R ESTAIYH:.

& B —{Hasynchronous iterator (E[FHEUREY), B EVA __anext_ () method FIFNYE:, & [a]{H—{F
T AEFEY 1 (awaitable object), %A IEATIERI BB A 2R R 14, HEIBE R yield #H
s

B yield Y EEBART, ERCEMENTIRE (GG ESESE M E T K oy BAK) . EER S
EA ZEREVAS 1 __anext_ () BHER A S5 A RO ERE, & et m 1k ibhy #4535
1. H2[[E PEP 492 1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— AP, BEFPATE async for BRIAX P M. LHEREM _aiter_ () method [H] & —
B asynchronous iterator (EFIMEMER). B PEP 492 5] A,

asynchronous iterator (JE[FRIZBECRS)
—{HEAVE __aiter_ () fl__anext__ () method B¥){4. _ anext__ () WA —{Fawaitable (7]
EREIE) . async for ErTIERIAENERAY __anext_ () method ff AW S5 14, HEIE
5% stopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— (W B SE W A BB A, RZ AR 2 BB ad 1 (5 ) B 40 B i 3 = (dotted expression) /)44 Figi 2 I8 . @,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
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WER—EIEARE, & T4 A2 d identifiers JiT i 38 2 R EJFF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA O 70 PR ARAE I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fE V] ATE await R PR AP R E— W coroutine (h#e), B2 —MA _await__ ()
method ¥4, JiE2[E PEP 492,

BDFL
Benevolent Dictator For Life (&S5 {"28M# %), X 4% Guido van Rossum, Python f{#l1E# .

binary file (- iEfiRER)
— 1 GEEIGE IR 8 A bytes-like objects (CBERLTTHERYINE) Wifile object (REZRMIE) . —HEAIAHREMGITH
DA (b, 'wh' B 'rb+ ') BHEREZE. sys.stdin.buffer. sys.stdout.buffer,
PAJ io.BytesIO fl gzip.GzipFile B,

w2 Eext file (CFHEE), ER—MHBEEFIRAA str WIFRERY.

borrowed reference (fi5H]Z14)
& Python /) C API W1, {52 2 Y2k, Hh gz REXSEA M2 K.
R PN, & G RE) 3434452 (dangling pointer), 1411, Yk KK Il (garbage collection)
A AR B B (1) S — (Bl strong reference (E)Z1R) , T s 0 85(ED.

$borrowed reference WERY Py_INCREF () DANSE JFiHh (in-place) #i([EI[Elstrong reference 24k ik R0
Bz A BEAE B R — R A 2 I8 2 igis(E]l. Py_NewRef () pRzXH] A A ST — BT A sirong

reference.,

bytes-like object (JEfc4lHh#tl)
—1W 5732 bufferobjects H GEFIME i} C-contiguous SEE B WIE. BOIEFAN bytes, bytearray il
array.array ¥, PAKFFZH ALK menoryview Y. FAMTCAER Y AT HIR BERE 07 EORHT
BIEEE BUGER IR, 72 B RS socket (FHME) Hik.

AT A R R PR . IR SO & A Lo R [ s A AL R el T
SR fE W LS bytearray, PAM bytearray ) memoryview, HApEBEEIE —EAE
B REEEA TS (THESE SN AL YIE]) s S 4% bytes, AKX bytes ¥4

memoryview,

bytecode ({i CZiTE)
Python {1 J5UAA TS € S ML (AL , 42 Python F5U7E CPython 1 BaSeh rFiAe 7otk . eyl
B G BB (21 pyc R, DLBEH U — IR EET TR (DA B 50
I ICAAE) . B [ PHFES (intermediate language) | 82 T4E— Ml virtual machine ([F1HEH%ES)
b, AR O R C AL TSR EN F TS (machine code). BEREIOIL, (A REALHA |k
SEPAEAN [ Python [EHEEME RS > BEMERY , tRREYE AR R ARAR Y Python 2 [R5 .

(L TCALAS 5 21 F AT DATE dis BRI ERA SO 4R 3] o

callable (n]WEnL 1)
—{{l callable & 1] PAREIFEIY 540024, WEnU B AT BEDA R AN — 45 18 (55 Rargument ) :

[callable(argumentl, argument2, argumentN) ]

— A function BAILHE A {gmethod # 2 callable, —{EHAG BAE __call () Jr¥EM class 2 B il 0 2 1
callable,

callback (1)
VEEVS | #ept (EE 1) — B R X (subroutine) pRC, e A A1) A IR ] B Bl 7

class (J(E])
— P S AR . Class () 0 3838 5 & 1% method (1) 38, 154K method 7] PAYE
class [ EE ) b atEA T4 .
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class variable (KE[E/528%)
—H7E class TR EFE, HERZ LGETE class IR (GBI ZAE class (BB T) W& om s 8.

complex number ([EJ%)
—ERMAE M EEAR LT, I B iR g 2 B8 B A EE 2 A . [El#o 2 )
AL (1 T AR) MECBRS, IS ALE TR b g s (E) 1, 7E TR i85 (E) 5. Python [EJZ
THEMW R, CRARENERFRER: [FERREHE WA J i, flin3+13. A%
#% math BAAEI T RS R EIE, 35ETH cmath B, IS0 68 2 — A i R o ST fe .
MR REAE B RS e MR, IREIRT-ARREE /7T DA% b 205 e .

context manager (5E4RIZS)
— (AT AR with BRSO ARSI, MEREREFR _enter__ () Fl _exit__ ()
method &5l . #2[E PEP 343,

context variable (|i5BE%4%Y)
—{E s, HAAE T DUREE B SRS A AT . 38 BT 4% 38 f3% £7 [ (Thread-Local Storage),
FEH A, — s BE R R T2 T RE LA NFAME. SR, BIRES S, £ —MEfTssh e & s
ZARNEEE, MR B G, RAEEFTHYIER 2L (concurrent asynchronous task) H1, s
wheemBE]. ##2[E contextvars.,

contiguous (%)
R — 1 52 18 [ )2 C-contiguous 5% J& Fortran contiguous, HI|'& & fE ) Mg (R B2 #4581 . FE4E (zero-
dimensional) ¥ %&1E [ AR & C M Fortran contiguous. 7E—#E (one-dimensional) [#%1] 4, £-J8 H W /ELF RO
HE B A AR S, TR 7 21 BB IR R . 72 2 4 (multidimensional) C-contiguous [i%1 H1,
Fierr R AL N 7 B 4 I IRy, et — MR 5 | S Ak e, #RTT, 7E Fortran contiguous [#i%1H1,
SRR,

coroutine (1F%)
A 2 B (subroutine) f)—Fl HE R FEAITE . BIRR 22 o 3 (08 s ] S ol ate A (E VY ) — (T 1 ] B ol
i%tﬂo.b’v’ﬁ%ﬁfw\?:???%z:[ﬁ]H‘Jﬁﬁfﬁﬁ%ﬁ?ﬁiﬁ/\\ BHEAEE. EMAEELA asyne def BAXBE M. H
2 [F] PEP 492,

coroutine function (FLe&X)
— @[l fcorourine (EL) WLFIIR. —(EHFEMARAELL asyne def BukRBrEss, Ertaosg
await. async for fll async with BT . ST A PEP 492 5] A,

CPython
Python 72355 5 HAEE B /E (canonical implementation), #{#§fH{E python.org . [CPython | & {H#7sEAE
WAERFAE A, DAl 2 I BB LB RE S W ELAE, (9140 Jython B} IronPython.

decorator (ZH:fifize)

— (AR, EEhES AR, WECEMT Cwrapper FEVE, HiME I E-—H K X 1) 84 (function
transformation) ., g1 R 2 classmethod () fl staticmethod ().

Fetiianarik FUZ RN . DA W eh o0 SRAERR IR 2 S5 AU

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

@staticmethod
def f (arqg):

L

Class WLAFEAHF RS, (EAETREILLBORE . BN EEig i E L4, w52 EekaUE s8R class E 5
AR SO

descriptor (HiiA%%)
{H5E5% T __get_ (). __set_ () B{__delete_ () method Fy¥{k. 21 class B {2 —(HH
WERRE, ERE R AT e B A R R . W, EH b SRS 5 e A Ry
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1E a () class FH AR AFE b (P 0F, (HAE b 2RSS, DA AR method G
WP, SRR 2 A BE AR 2 VR A HLAR Python () BSE, WIEEMEFL2habn s, SEIhiewifm=.
method. J&VE (property). class method. [EJfE method, DA ¥} super class (ACHHE)) B2,

B 18 4 method YT &M, w52 descriptors Bl iR # f TTHEH .

dictionary (4zilL)
— 11 B# Bt F 41 (associative array), oo (50 8 e g LT BIE . SV LR AR A A __hash__ () Al
__eq__ () method ¥4, #E Perl g TR EIAEE] (hash).

dictionary comprehension (il &)
—FE BN, AR 8 T B i B e e R, (B R B A SR DA 5 g ]
results = {n: n ** 2 for n in range (10)} @F4AE—fFd, BAE TH n B IE n
** 2, #2[E] comprehensions.

dictionary view (zHLEGHL)
# dict.keys (). dict.values() J dict.items () [FMEHAYHREETHAGH . EMRML TS
MR T H 1B R AR, L%Tm%ﬁﬁ%@]ﬂ% 32*5‘7‘;%“%5\59%1_M A, 2 BB A g B e
#apy list (EE%)), A 1ist (dictview) . #52I[F dict-views.

docstring ([EI]H)
—{BTE class, PRSP, FEEISE—EEE R BB FHR SO R EEER TR G2, |
C e, EROARTE class, B EBIAHE _ doc_ J@MH . B EIN R T DAE E E
(introspection) [EEE, [H e 2 F A IETRA SCUA7 A ASEE 107

duck-typing (W f-2%4[E])
—FEAE A RS, BN R B E AR e R A BRI AT BT A iR,
method 5§ J& 7 € B 40 b Pl 0 0] w4k (UZD%TZ%%LHU%! (B8 7~ i HL i sfg —Eg 1, AR(E
E—Er—EE . ) HEEGE AR RE, KOsk shio R i 6E 3 £ 40 (polymorphic
Substltutlon) SR B BTG . R 2R (B o (5 type ) B isinstance () #THIEL. ({HJ2F
W, WBFRER U8 % & & 3aE (abstract base class) H@Fﬁ?ﬁo) SR, Bl E GEH hasattr ()
i, BUREAFP FEAEEH A .

EAFP

Easier to ask for forgiveness than permission. (F5>K B FH R THEAR S ) BMEE KA Python 4 il JEA%
B B RSB A, [EFE % Gt B T A il . e AR 2 (E) ELPER i Ja , HRR
SEAFAERTZ 1) try Fl except BUAR . EBMTELFF 2 HAMEEE (B0 C) & RMLBYL JARS I T 5.

expression (i)
—BOT DA ERR ERYRE . DA, —MEEsr2Ue oy . 20, BVEIFIL, 5y ol ek gy
G AT B, IS S TT R R R Eﬁin‘Fg/ﬁQﬁEnn s AFERZ, [EHEFFE R Python 75
FHEAEEE R AN —Lstatement (BIAR) ANREPAMEER R, BlU while. HA{H (assignment)
WA, AR EE .

extension module ($ 7¢HigH)
—fEPA C 8 C++ Sk AR, B ] Python [ty C API REEAZ.C J A i 5 R XS AT L H) .

f-string (f ‘=)
PA £ B E T [EIETER AR SO R E [f 2R |, R E ORI . i) PEP
498,

file object (F%Wit)
—{IE S0 1] 5 175 M S8 1) (file-oriented) APT (Il read () Bk write () % method) FCHRAEIRE &Y
Yotk ARTERE R RS AT 3, B R o S B A A 2 R A B A R A A SRR (1
R A /. SO REE AR R . socket (). EE (pipe) %) WIFFHL. HHEW B REE 54
Z W1 (file-like object) B % R (stream) .

TEEE, A=EERY: R =g x f’ﬁi@lﬂ’]"—z@h%{%ﬂi% 2. BB 1o B4
FRESE. BRI 2 M open O
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file-like object (JFik%dil)
file object (REZRYITF) HIRIFEF

filesystem encoding and error handler (4% %4 U5 FIEE S Pl L)
Python it JTJ i) — Tl A A6 P11 85 ik BE PR 20, 2R AS SR B AR R B AL oCAH, AL Unicode % %)
(=33

i 22 2 40 A A 00 B R S BE U FRAR BT A /N 128 AL TCA . ANIRAE R A Hi g A Ay R L b AR s% , HI APT
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ES o Ik YR T Ea e

filesystem encoding and error handler (¥ 2% 22 % 4 15 A1 8 5% i P8 oK 3X) € 7F Python [E] B KF h
PyConfig_Read () P AKAL &: #5 2 [F) filesystem_encoding, PA M PyConfig #) % B
filesystem_errors,

Higz(Fllocale encoding ([FIHHR1E )
finder (=-kE%%)
— (@, e g AE e import FURLAL Sk loader (FIALE)
¢ Python 3.3 BAlA, A MRS : TIRE F ¥ % (meta path finder) € {§i ] sys.meta_path,
M 344238 B S48 25 (path entry finder) €7f# [ sys.path_hooks.,
#H2(E PEP 302, PEP 420 71 PEP 451 DL T fif 58 £ A .
floor division (] T ILESRR:)
] T AR - 5 B e He I R O R Rk . 1 N B RE R ER T /. B, EE 11 /7 4

AL RE 2, # float (FREHED) EBIEFTEIER 2.75 A @HERE, (-11) // AEERE -3,
B2 -2.75 $lé TG4 2. 7 2([E PEP 238,

function ()
— AR B RS, B REE Y e S, ] DA R Sl 2 7| S, S s | ]
AR AT, i Elparameter (23%). method (J5%%:), PAMK function F2ffi
function annotation (XEIEE)
oF X 2 el o B f)—flannotarion ([EJRE) .
o 2 E R gl i AR 2 (E13E =« i, S (M sk STEI & S 2 Wi ine 518, EEA M int B

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

bR U E R REATE function FEEiA FEANRRE .
i % [Elvariable annotation F1 PEP 484, WA I REM k. BRERYRETET %, HiEs

annotations-howto,

future
future fFiARZ: from _ future_  import <feature>, @I5/R4HELn (I FHATLEAE Python R 3K
BT A PO U EEME A R BRESE , RS a i Bl i __future_ BHHNIFET feature (3
fe) WRERYME. i import B FTEF A HORME, AR VT AT B3 X 2 R 2 (] B 1 v 1 e 21 it
FEE P, DAREMRSE e (e AE) EERA Y6

>>> import __ future_

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

garbage collection (37 %]k )
ORI R, R AR . Python SUATRIR M, S22 BEET#L (reference counting)
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PA K — i REIE A A o 7 2 BR O B (reference cycle) BYJRERSLIR M4 (cyclic garbage collector) K 5E i -
B [ml e g T DABE T g A3 HEA T2

generator ([E4:%%)
—{W & [al E generator iterator ([EVEZFENCES) M. BEHEERB HIEFEWEX, EARZEEE
T yield #ERHN, AEEIAE—RIWME, =L@l R for FRE, miJ2PA next () X, RMHEHF
) —{FME -
18 AT AR FE s — RIS R, (EAE e, iR FoREA BERE., B HkE
F R EREREZE, Ol A se BHTeE, DABHR R
generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y
BHi yield SrE ARy, ERtiEM B TR (CHG s s e iy ry BRIASR) . WEA %
ER2 IS, & I n oy A T (B SO VR T IR J 3 B A 1 ek A FEARTA] )
generator expression ([Ff: 2% 5K)
—H g EEC S HER R . EREERMGMIEEAERS, BHEE M for Th), M THELT
(I st e, o [ DA B — (S84 1 £ 4] Al EER G EANE e B4 2 H 1 :

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

generic function (JZZXIpAR,)
At Fhy 22 A R QAL ) BRI 2, 5% R X SR (R A ZRA (R BT VR () A S e S D o P AR RE A
2 A T A (dispatch algorithm) ZE[EI5E .

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
—(H e E 9 2 ¥ 1k. (parameterized) f{jrype (FUE]); 20 BSesBE], 52 1ist Ml dict. BEHH
AR (E2 = FE .

2z M4 RE. PEP 483, PEP 484, PEP 585 fll typing Hiffl.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
B AR (RGN EEAE, 41 dict) HBEyHEES T/ (concurrent access) [ fEF, Ik
BEHI T AR {L CPython (W BEAE . SHE B A, SRR EA S MEIZ T4 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, AU AL, M R EE BRSO, B TRk O AT R A A (E S B 4
(computationally intensive) [T, AIDASRK: GIL. B4b, 1EMFT VO K, GIL 48 2 erikfEig.

BB MR EIEATAE ] RS (VA R ARG 88 SE R B ) 19S5 DRI,
[EVE—fii R PSS T, e g ARk, —RE, HEREMAGERE, e rEes
[ERr L, MM S A A

hash-based pyc (fEEZHEN pyc)
—{E L ICALA (bytecode) T 774, & (5 F A (EMELIN AN A2 36 B SR A R MO e R B RAUIRE ), Al 8 AT 2L
M. #52[E] pyc-invalidation.,

hashable (W] 3[EIf))
WA — A ENY, ZEEHAEGER F RS (EFR%E MM _hash__ () method), H.
Al A EA R (B __eq_ () method), HREIEHE—MH T 4 EE. s REM
SF AR T AEEI 1, e M ZEEA T A M
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

ﬁ%%uﬁ’ﬂ Python 7~ 1] 4 .i_%ﬁ:%KXET%.E/J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class BB, HIlE LeP {4 g e I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
— i BAAEEEN . AR P wple (JoAl) . BEYARARESIECER . TR
— (R R (B BB AT, RSB ST — R . B M B S ENE A M Jr, #5 SE2E £f
@, 40 dictionary (“H) Hfiy—fE .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BESBHMALIE. 78 import HIFH, MAIEYREH 2K H sys.path, EHHRTEM
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Wmmﬁﬁﬂﬁﬁﬁﬁﬁﬁ,E%ﬁ%ﬂ%ﬁﬁ%%%%ﬁ?ﬁ%A@ﬁﬁﬂLﬁT SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (Fi%0)
Python J& T B3G5 . MM aEan s, AN (1 [55) ] BE A etk , PRIEA (7 JC4LAS (bytecode) 4
%%‘%EI’J@T B RN IR R W A 0EA T, N TR IR MEM S ) — R TiE , AR FTE .. i
(nn G L.%) SRR S A E B / BREEENN, R e M A AR = A TR g . 52 Elinteractive
HENW

interpreter shutdown (273 BH)
& Python ELREAME ZURBAPARE, BEEEA— ﬁl‘h?ﬂiﬁ%ﬁx, TE I B M R i A B B R, it
zﬂ%ﬂ%@?ﬁ%.%z’k% B G ZRIFIE R =Dl %5 (garbage collector) . 15 BRI EE 6 & B 2 AU MRS
PRI (destructor) 55555 | ¥ [E] P (weakref callback), .ﬁﬁ Hrp R . o B P P B e A T i R e
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

HAG A F 2R, 2 __main_ BUHEEPOESTHEIA T AHATE

iterable (n[[EfCH1t:)
— e R E)— ok e P R . ATIER R B ELE A P S A (52 1ist, st Al
tuple) FMIFLIEFHRE, B2 dict, # ‘{#WF DA AR IR & FREAEAT class 4, HZHIRLE class
ﬁ_iter_() method ﬁ%g‘rf/ﬁygqu@nce (Fﬁ]‘]) sy E]"J _getltem () meth0d7 Pz%'fﬁFTjEXET.
R

ERP AT R for [ERBMFF 2 HALTHEZ—E AT (zip O« map () ..)e F— @A BRI
VEES | i ELE AR iter () K, B GERZYOF R E—EESR. Jﬂ:lﬁ%%x.)ﬂﬁ/‘%r%‘~ﬁﬂﬁ
AT (one pass) . (I HEIRARRE, WHEA—EZIFNY iter () SAFTERERBYF. for B
R 1 B P S L g E@@ﬁ*@%ﬁ%@%iﬁﬁ@“%{ F A [EV R P AR A s [EACRE
Wiz Fliterator ([EVL#E) . sequence (JFEH) Flgenerator ([EVERS).

68 Appendix A. fi75E



Python Setup and Usage, %[ 3.12.3

iterator ([E/{t2%)

—fl TR 4 EEHEY EA A _ next_ () method (8 244 T BLEL TR next ()
GRF I E R S TEE B R SRR, Bl €r5]%8 sStopTteration filsh. BRE, %EUCERY
PREB I, MAEMEE _ next_ () method fifE—LIFNY , #HH &K 5[%F StopIteration,
REFUEA MM __iter_ () method, E&HEHENCEYIFAY, BroARMEIRZSEAE T ERD 2,
ELAT A K 22 o ) oAb T BV W R 35 . — (R EEA B 41, 2 B £ [E (multiple iteration
passes) (IFEFUHE . — AWM (B2 1ist) HERRMASEEEL iter () BRI for B H#
ek, #aBEAd—mMemmERss. SHERRER LS (ZREM) K, ReREEn—sER
Wl A . e R ER S, AR ARG

1 typeiter SCH AT DAFREN B 2 il
CPython F{fE4NEI:  CPython [EVRRIGHIN—HuA @rig ey [[EMUENA/EFR __iter_ () ) BIBLE.

key function ($EpHX,)
8t bR 2B 3T R 2 (collation function) & —fE AT IFAY (callable) PR, ‘& € [ml 8 —1 A HEJT (sorting) B
FEJF (ordering) M. BIA, locale.strxfrm () ¥ AREIE —{8 1 i e o HE w10 A HEF 8

Python HiiF 2 T H., #4532 DA R A A T Rl P 80 A X BEMEdE nin ()« max () .
sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

B R T DA S E SR . B4, str.lower () method W] RAFEEIAS 43 K /INES HEJT 19 4 R
Ao B, —MHERAWT A lambda EH A A, fIM0 lambda r: (r[0], r[2]). J5h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () Eﬁ]

GRS R X (constructor). B AT ESLANGE SR X 61, w5 2 EWfTHET .

keyword argument ( B3 [%))
s Flargument (3]38).

lambda
B —expression (GEER) FrALSI—HE 44T ERR, (inline function), 5% B AT R . 757

lambda PR EEYE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( =447, ) 1a 06 4 5 AU S e A7yl 25 4% 2 1, PR REHL IS EER . &
T EAS BLEAFP AT M, HERMRrO AL if BudETE.

2 siTagEs T, LBYL aUaE [=18] 1 T&47) 2 M5 T EWR 4 (race condition) 1
B BIANPANFEXAS if key in mapping: return mappinglkey], WIS —EATHAE R
ZRALER IR Z B, 1E mapping HASIR T key, RRZREXAE& AL, &0 P E W DAF 84 (lock) B fif A
EAFP % il 7 AR ARIE]

list (#i51)
—{l Python [Elidf)sequence (J¥51). EVEERH T2 list, & HEEHRIHALTE S h iy —{H[H51 (array)
MG — (A #4553 51 (linked list), [RIEFFIROCER 105 TR 2 O(1).

list comprehension (& %1% & E )
— T 2 g HL {7 5] PP ) A R A n 2, (5 P A SR DA— 1 list [ p 55 ¥k . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @FHE—fFEE list, Hrp
f987 0 3] 255 & (L), FTA S8+ /SO 8 (0x..). i f T4 . IR, HI range (256)
W T TC R AR R

loader (%A Z¥)
—{H BEEF AR . T EE R —HAE) load_module () [ method (J7%:). #A B H 2
Blifinder (FAGgR) WIE. HZAMHFERE PEP 302, Bjitabsiract base class (5 HEREE) , #%2(E

importlib.abc.Loader,

locale encoding ([ I Zhi%)
7£ Unix |, ‘B2 LC_CTYPE &l EW gk, B PAH locale.setlocale (locale.LC_CTYPE,
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new_locale) RKE .

7E Windows |, B 2 ANSI A5 E (code page, flin "cpl252").,
FE Android 11 VxWorks |, Python i [f] "ut £-8" {EE] &I 4nfE .
locale.getencoding () W DA AREUS: [ 38 4 A

W5 2% filesystem encoding and error handler

magic method (k7 )5 ;)
special method ($5k5H) W—183EIE R R i .

mapping (¥Hi)
—HZAF, B SRR EE R, HLABE{ 1 abstract base classes (15 5L CHHE]) 11, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FE dict,
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JCIEE=IES)
—MAL A #58 sys.meta_path Ifi [E ] finder (FH85). TCHICFRIRILLAEA B S48 % (path eniry
finder) #HB{EZ A .

B A TE R AR RGPS B AE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JciH[E])
—7& class /Y class, Class &8 A%E & g 57 —1# class 4 ff. — 1 class dictionary (F=#it), DA —1# base
class (FKME]) 5. Metaclass A% 08 M58, [E#SI#% class. KZEAY A A RERE
TR AR EAE. Python [RREZ AR S REEIE S H 5T metaclass, 414 354 oK
TEIL T H, (2T 2R, metaclass 1] DURAEEIR BEMMARE T £, EME s AR EEHEAAE
WM T AL A rE . BEEE . EEEAIEE (singleton), DA 2 HADAEH

42 &5 A DATE metaclasses 25 i 14k 2] .

method (Jji%)
—{RI7E class 2% B [Flgh 5 360 ph . An2E method fEEIEL class B4 11— BB Mg R0y, B S 4% i85 3%
T MBS Hargumen: (51%0) (51 BOBHYRE sel1f). #SE funcion (Ki3X) Finested
scope (FHIRVEHIIER) .

method resolution order (Jj 7. M IE)T)
D VERRATNE 72 A A R SR R S A T, base class (FLRKEE]) i@ )T . B Python F 2.3 JiT
HLEs I RS EE AR, S5 2(E python_2.3_mro,

module (Ei%H)

—{H &L Python 2 xUAG i) AL A% HEA7 (organizational unit) FMIF. BIALA — M 25, EUSEER
Python ¥{f:. KA e #E thimporting Bi#AE, HHAZ Python,

TS Epackage ().
module spec (FiZHBIF%)
—E % 2SS E, B RN EAAEZE Y import AH B &R, B 42 importlib.machinery.ModuleSpec
) — 1B
MRO
i 22 [Emethod resolution order (75 ¥EFENTIET ) o

mutable (W[5E47})
AT A B, BHERFEMN i O o SR SEimmuable (R EPT) .

named tuple (F%Ic4H)
fifift Tnamed tuple (47 7CA1) | J2HGE wple R ITAIFIS class, FLEH) W3] (indexable) JE3¢ 1
AT DA P42 J 1 SR A . e (E]EY, class 1 A] DA HAD AR 4
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

4% named tuple 2 EIZHE] (W EF1) . 5637, —{# named tuple 18, 1] DAYE— {1 IE KLY class & FE 58
3L, B class 287K H tuple, HEF T AMAL (named field) RITT . 5EH1Y class 7] AT T4
T PA#E K H typing.NamedTuple &, AT DA A T g ek =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LEHIMY method, 5 L% method W] fE & 7E T 5 s [FIE
named tuple 7, MEEFLHNT.

namespace (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

w2 Emodule (Fi4H) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
YRR . [t s e e A B (B A b s U B o [l R L, Ao st iR A 4 el i 4% 4 T v A L
ME A . nonlocal 2 #AMNEEHEEITE A

new-style class (1A %i[E))
— W8 4, BRI BIAET A W class P48 U 1Y class &G 7658119 Python fiR A<+, HUAG Hr=C
class 7 g {#i il Python BB (). ZEKMILIAE, B/& __slots__. HifiiR#F (descriptor), J&PE (property).
__getattribute__ (). class method (ME[EIH¥:) # static method ([EIBEH ).

object (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
e funcion (B=X) B method 7 3§ (1) — i iy 2 EC S (named entity), & 8 W % o U BB [E 4 52 1) —
fllargument (519), SHEFLLEE N Ha7R 205 8. G TR 1 2 B aL:
* positional-or-keyword ({5 S HEET): FEHH—87T A% 12 15 5 BURVEE M 425 7| Sl g 51 .
B2 MM TR, BIanPA R foo Fl bar:

[def func (foo, bar=None): ... ]
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only ({EBREAGET): 50— N GEARR S F bk 5 | . fEm=UE sz #d,
AT 5 B 0 B 2 B (var-positional parameter) B(@ HLALRY * S0, kAT DATE AR )7 & FefE R
B F28, HIMPATIA kw_onlyl 1 kw_only2:

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

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

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

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

%%Zﬁﬁf%%[ﬂ@argumem (%I%() @%E N ﬁﬁﬁﬁ%#ﬁ‘:J%I%i%n%%ﬁZ FEE:‘ Egﬁ\ inspect.Parameter
class, function T i, DA PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
W sys.path_hooks Hf{—1{f A FEIYH{4: (callable) (7 BI—1{f path entry hook) Fit [a/E i) —F& finder , &
FE AT PA—(fpath entry g PR .

B A R AR TE B A2 BEAE Y method, 752 (F] importlib.abe.PathEntryFinder,

path entry hook (pP&f%1HHTE)
1t sys.path_hooks F|FH 1) —{@ AT FEIY ) £F (callable), 7 & FN3E AATHE — 8 F¢ & Bpath entry g
PR, R B parh entry finder (B{IRIHH FARA) -

path based finder (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—HRE R RGBSR B ] DR — R B8 str 5 bytes Y1, s —E
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
R str } bytes B4R . B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))

TR —HE AR (BT R AE—MH zip B ) , (B LA SR AEH (M iy 25 M £ (namespace
package) F FTERK, 4NfF PEP 420 FPESR.
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positional argument ({3 ¥4 5|4

52 (Flargument (5]35).

provisional API (¥47 API)

W4T APLIZHE, FEAE o ORI [ SR AH 251 (backwards compatibility) SR, #CRBEHERRY APL. BEZR
RO, HREEMutoREE T, M EERafERmEE, HRE oA BRERBE,
ARG Bl R A A I S (=R RN . S IR b U AP
A BIR B B R AR Pt ga s, B4 g8,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (¥11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythonﬁ-x FHVA R ERE (RAAETRIER, H WSS 3 MW R EE AR 2, ) 1 m] DA 5 [
[ Py3k].

Pythonic (Python JEUK& )

—AAREE —BeAE A, M T Python A B S IOEUNGE, AN A R AR A
RS, (i, Python rhi iy —REEME MWL, RMH—MM for BuAs, H—MuERYF1IrG
TCRMEATEIE . 2 HAbRE = DEA SRS A, IT AR #AZ Python (¥ A IRF 6 6 — (L (E
WA A

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

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)

— i [ RE ], BRI AV TR R A b E 61 class, BRa(E method Y [ %
&1, 40 PEP 3155 Wiy iE s, R TR class T 5, FR5E 24 REELECY) (144 FRAR T -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C.__ _qualname___

YCV

>>> C.D.__gualname_
IC.D'

>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
R — Y 2 BRI 2 BT R SR, B a9 RAECE (deallocated). A
e TR (immortal) | [EIHEA A € ool 8 i 2 st ., R GE RN SRR E. 21K
FHGE #AE Python RS A A F|, (HEEZCPython TAEMN — B #ICER . RS W] DARE Y
getrefcount () PREAREME—RERE P10 2 BEH.

regular package (FHI£F)
—fEEF package (£4F), Fl—MEE __init__.py HEMEE.

Yt 2Elnamespace package (fiv44 25 MEME) o

__slots__
Tclass.jBE’J~1EIEt i BB ECE S E OB A, DA FRE ] dictionary (F81L), R FUIE
B BERZ RO, (HEA Eﬁi&%ﬁﬁﬁﬂﬁﬁ)ﬂ I A A TR AE — (T P BA 48 (memory-critical)
F14) PR R 2 R A R B 9 2 U ED

sequence (J3E41)
—AWliterable (FJIEMCIME), Bi%iH _ getitem_ () special method (JpikF5¥E), i B #ET K%
TR T EER, EEFK T MM __len_ () method ZR[EHzZ)IFHMEE . —EHTHHFH
¥ list, str, tuple flbytes, i, MR dict BW¥$E _ getitem () fl__len_ (), {H
‘YR EIE B (mapping) WA 2541, HIEIA R 7 @ AL R A immutable 8, A & HEHL

4 H R HE(E] (abstract base class) collectlons abc.Sequence EFE T —ME Y E RN, I
NERININ _getltem ) fl__len_ (), #EWIINT count (). index (). __contains__ ()

__reversed__ Eﬂflﬂzﬁﬁﬁﬁlﬁ’ﬁi. DA register () #AREMEIE. 32 WRT5)
VA SO, nﬁﬁ%ﬁf?ﬂﬁkﬂ"ﬁ

set comprehension (454 %4 )
— MBI R, AR PTG T K, [E R AL S DA {1 set [n]fH,
results = {c for ¢ in 'abracadabra' if c not in 'abc'} €FAE—({FF set: {'r",
'd'y, FH2([F F| comprehensions

single dispatch (¥.—Jd))
generic funcion (JZZIpA) FHEER-—ERX, FEUL, FAEMSEEE N -5 8 BI(E.,

slice (YJ})
— {1, BB S Bsequence (7)) WHE—35 . B —BYI A B9 2 AT 5T (subscript
notation) [1, AEAH ZMH#T, NMAEMTZHMHEHE, Bl variable_name[1:3:5]. FEHGHE
(M) FroEmElRs, e slice Y4,

special method (¥55%J5i%)
— T @9 Python [ BN method, F A3 HAEZEIAT R @S, Blinhnyk. &7 method (1944 F
Err B EE AN 45 B2 Wil T IEE]. Special method 7 specialnames Fr A7 ZE4HEIHH .

statement (JiiA)
PR (suite, —(EFEMG [E]) PE9—5. BRI UG —{Rlexpression (FEE ),
BESHEBEY (Hlif. while Bf for) MEZMaiEY—.

static type checker ([FJEXIFIRAES)
i Python FEzUHEEI S HTHOSNEE TH., BEEIR ISR, B2MH TR EMRMEE. HaizERER
7= (type hints) DA typing #4H..

strong reference ([F/Z)
1 Python [f) C APL 1, [FI12 FUZ SIS IR, P ERA %2 BT Es . 8 2 IS
IWIFNY Py_INCREF () AOMEEFIS Y. lﬁ%é‘éﬂﬁﬂ%ﬁjﬂ Py_DECREF () B2 K.

Py_NewRef ( J:TH%IE"@ié{E]%J‘%#E’JIﬁHE W, fEIRHES B E I b, WETE#(E)
S8 IR Py DECREF () Rz, DABEGENR—H2H.

g2 Eborrowed reference (f&2 M),
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%‘r*ﬁl?%f?ﬂ%&ﬁ%ﬂ?ﬁﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (SCTRER)
—E BRI B A st PRI —ARlfile object (FEZPINF) . BH, CFHEEE LR FH o5 A
[ &AL (byte-oriented datastream) [F€r [ B i Hlrexs encoding (SCFHifl§) o CFRERMIBITH: PALF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

2 Ebinary file (ZHENAER), B2 —AEEEREBNE A8 1504 $ 1 (bytes-like object) IR W)
4,

triple-quoted string (= 5| 9EF)5z)
A =555 () S5 158 O) MEERRA M8 . 8RS MEEE FALER 351 555 o A3
NG, (HERFFZEEAE, B RA A, SR n] AZE 7 P 5 A BEE] (unescaped) fY#5|
SERIEES 98, M HEMAS T 8 A #4850 (continuation character) 5t FI AFS#R 24T, &M EMAEMS
(A -5 R E .

type (Z[E)
—{ Python ¥ (EIEE T & & HERE W F: SEpEa —MmaE . — @i 3E T AR
B __class__ BHAAEEL, BPA type (ob7) AR,

type alias (JU[EIE%)

—(EBIEI [ 3657, A BENS & 44— ER(E)RF (identifier) SR

HFE)4 E R E R [EIR 7 (type hing) RAG . BN

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass

.

ADARSGERK, BEEA AT

Color = tuple[int, int, int]

-

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

#2[F] typing Al PEP 484, 45 IWINRERHEA .

type hint (ZI[ElHEA3)
—TMannotation ([EfE), EFE—MEE. — class J& ok — {0 b8 =X it 22 ok (o] 8 A TR L (ED.
5

BIER R S ey, A2 9% Python IRy, HEMEHE &2 [Fl# & % (static type checkers) R4
[EJfE1# B IDE 52 i X Al 4% (completion) FIE# (refactoring).

AIEEAH. class JEEFIRE (R & Wit s) MBERR R, #50T DAMH typing. get_type_hints ()
RAFHL

w2 typing Fll PEP 484, A I IhREMIEA

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &% '\r\n"' FI & Macintosh &% '\r'., #52([F PEP 278 1 PEP 3116, DA K& A
bytes.splitlines () W&,
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variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

VR e annassign TEE AT REAIOARRE.

52 function annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF 5
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2
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#E): GPL AHZAEEIRFRIL/E1E GPL N #5[E Python. A% GPL, Fify ) Python FZHEHSH] DA 85 [E) & ik
RIHAS, AR A G 8 S IR IR . GPL AHZS I B HERLAS: Python WT DA% A HoA/E GPL T 85 [Efty ik
BRI (HEERERERIAT.

IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ERIE AT A

C.2 FANREMHLIEMFGXER Python I SHER

Python #CHFIEIA SR IZHE R B R PSF 42 AE &4

% Python 3.8.6 Filf, [EIWISCHhiyaisl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% 4 .

AL Python H SRS R BLR AN R HE . S LR RENS & B SR AU — R i i . B E S8 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.3 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 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, 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 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &

BEOPEN PYTHON BRVRBZHES K156 1 iR

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

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

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

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

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.
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6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.
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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 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 f}* PYTHON 3.12.3 [FlE3 442X &/ ZERO-CLAUSE BSD i%1E

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.
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C.3 #usr(F#kRany iR 8 MBI

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

random 4 JiE N ) _random C ##% 78 #2 =L & 7T PA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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.

C.3.3 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
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.3.4 Cookie &1

http.cookies HiZH L& DA AR :

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 #{TIEN

trace B W& DA
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode &E=

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZEimig gy

xmlrpc.client BALEE AN

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
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C.3.8 test_epoll

test.test_epoll FAHM S PATEMN:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select MLAL¥SHA kqueue 7 MIAL {5 LA A :

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
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {52540 % Marek Majkowski’ 37 Dan Bernstein [ SipHash24 {2 EAE. BOSAT
B

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c R T C [ dioa Fl strtod B, FARAG C AR B 17 B M 2 5 B AEE). %A%
L 2f1H: B David M. Gay 8T IR ZHEZE, B BAER] PASE https://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c F#. 2009 4 3 H 16 H s 2= 04 IR iA 2265 DA URE B RZ Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % ok X

*

*

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.

*
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*

***********************************'k***************************/

C.3.12 OpenSSL

A2 OpenSSL e XA HAE3E R A M, W hashlib, posix. ssl. crypt Bl & € A4 THRHE
IEAh, Windows FI macOS fJ Python 44 f2 5 n] fE 40 & OpenSSL R sURHRGEIA, B AT Mt AE i [E]
OpenSSL #ZHERYEIAS . %77 OpenSSL 3.0 JUAN DA K i AT A (4 SE B A Ui ] Apache R AT 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.

"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.
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"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
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
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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.

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.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

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.

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,

(M L—H)

(BT —1)
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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

(M L—H)

C.3.13 expat

BRAEfE B pyexpat JEARFREE ——with-system-expat, #HREHFTEH—MHEE expat FIHHE ]

AR

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
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 NONINEFRINGEMENT.
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. #uyFlakaeny iR g RBUM
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C.3.14 libffi

BAEAE# B _ctypes BAUK N _ctypes AR EE] ——with-system-1ibffi, HHIZETEH
— S Tibf R A% i A e

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

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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
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 {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

KrAEfE 73S decimal BiZHJE T _decimal C AR EE ——with-system-libmpdec, 75 HIEtE
A6 F—fHE)Er libmpdec bR (14 Ell A S 7

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.

BT 1)
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(M L—H)
THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|sXEH

test R HH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/cl14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% figh 2% (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

audioop 1 &H {# il SoX HZE Ry ¢771.c i E FHIFE R . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. f)7 fit - il JC R BT o JH 7 AT DASE DL el A2 st P AR i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

PR Sun JEACHS AP B AR 32 H 9 H. Sun Microsystems, Inc. 34 U4 PRI . HESE . &
A

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEALATRE SR Sun Microsystems, Inc. JRXHEAIS A BRI s FOMAERRRIG . (08 R R 221
B, IR Sun CUBEAIRT A 4 K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BEHIHMNEIZ ¢ uvloop 0.16 Hl IR A, HAELH MIT SZHEACHEE:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Python Setup and Usage, £[F] 3.12.3

98

Appendix C. B E{Z1E



APPENDIX D

=
i
|mit
If

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .

SERMR R G 2 05 .
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3l

FEIR=FEHIEFF
...,6l

>
-7

AT #IE, 5
$APPDATA%, 42
2to3, 61
>>> 61
__ future__, 66
__slots__,74
BRS8N

$APPDATA%, 42
BASECFLAGS, 33
BASECPPFLAGS, 32
BLDSHARED, 35

cec, 33

CCSHARED, 34

CFLAGS, 25, 33, 34
CFLAGS_ALIASING, 33
CFLAGS_NODIST, 33, 35
CFLAGSFORSHARED, 34
COMPILEALL_OPTS, 33
CONFIGURE_CFLAGS, 33
CONFIGURE_CFLAGS_NODIST, 33
CONFIGURE_CPPFLAGS, 32
CONFIGURE_LDFLAGS, 34
CONFIGURE_LDFLAGS_NODIST, 35
CPPFLAGS, 32, 35

CXX, 33

EXTRA_CFLAGS, 33
LDFLAGS, 32, 34, 35
LDFLAGS_NODIST, 35
LDSHARED, 35

LIBS, 35

LINKCC, 34

OPT, 27,33

PATH, 10, 19, 38, 40, 45, 46, 49
PATHEXT, 40
PROFILE_TASK, 25
PURIFY, 34

PY_BUILTIN_MODULE_CFLAGS, 34
PY_CFLAGS, 34
PY_CFLAGS_NODIST, 34
PY_CORE_CFLAGS, 34
PY_CORE_LDFLAGS, 35
PY_CPPFLAGS, 32

PY_LDFLAGS, 35
PY_LDFLAGS_NODIST, 35
PY_PYTHON, 49
PY_STDMODULE_CFLAGS, 34
PYLAUNCHER_ALLOW_INSTALL, 5]
PYLAUNCHER_ALWAYS_INSTALL, 5]
PYLAUNCHER_DEBUG, 50
PYLAUNCHER_DRYRUN, 50, 51
PYLAUNCHER_NO_SEARCH_PATH, 49
PYTHONASYNCIODEBUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 23
PYTHONDEBUG, 6, 10, 26
PYTHONDEVMODE, 9, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREF'S, 15, 27
PYTHONDUMPREFSFILE=FILENAME, 15
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
PYTHONINSPECT, 6, 11
PYTHONINTMAXSTRDIGITS, S8, 11
PYTHONIOENCODING, 11, 14
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 13, 26
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 7, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 10, 45, 51, 52, 56
PYTHONPERFSUPPORT, 9, 14
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PYTHONPLATLIBDIR, 10
PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX,O, 11
PYTHONSAFEPATH, 7, 10
PYTHONSTARTUP, 6, 10
PYTHONTRACEMALLOC, 8, 12
PYTHONUNBUFFERED, 7, 11
PYTHONUSERBASE, 12
PYTHONUTFS, 9, 14, 46
PYTHONVERBOSE, 7, 11

PYTHONWARNDEFAULTENCODING, 9, 14

PYTHONWARNINGS, 8, 12
TEMP, 42

A

abstract base class (#HZEEHEE) ,61

annotation ([EJf&) ,61
argument (3] %) , 62

asynchronous context manager (JE[#F E3E

EHE) 62

asynchronous generator iterator (3 [7 #

B4 #ERE) .62

asynchronous generator (FEF FEA %) ,
asynchronous iterable (R FTAEIRYE) |

62

asynchronous iterator (fﬂffﬁ]ﬁ?ﬁg‘%) , 62

attribute (B¥) ,62
awaitable (&4 H) |63

B
-B
wAFIEIE, 6

wAF|EE, 6
BDFL, 63
binary file (Z#ft %) .63
borrowed reference (fEH%®E) ,63
--build

A5 EIH, 30
bytecode ({Ijt#L75) , 63

-b

bytes—-1like object (;’éﬁﬁfﬁ?ﬂ$%ﬁ’) , 63

C

-c

callable (w4 4) , 63

callback ([E®) ,63

C-contiguous (C HEZEH) , 64

CFLAGS, 25, 33, 34

CFLAGS_NODIST, 33, 35

——check-hash-based-pycs
A TR, 6

class variable (HE#%) ,64

class (#[E) ,63

complex number ([El#) ,64
CONFIG_SITE

4% #IH, 30
context manager ([FEEHE) , 64
context variable ([EHEE#) , 64
contiguous (EEH) , 64
coroutine function (#HEER) , 64
coroutine (#H#) ,64
CPPFLAGS, 32, 35
CPython, 64

D
-d
AT EIE, 6
decorator (HE4i%) , 64
descriptor (#®R#) , 064
dictionary comprehension (F H %
65
dictionary view (FH#Ap4H) ,65
dictionary () ,65
——disable-ipv6
A7 EIE, 22
——disable-test-modules
27| B, 24
docstring ([FJBHF#) , 65
duck-typing (% FAI[E) , 65

-E
AT EIE, 6
EAFP, 65
——enable-big-digits
A G| #IE, 22
——enable-bolt
A7 #IE, 25
——enable-framework

T EHA, 30

FeEE)

——enable-loadable-sglite-extensions

A F R IE, 22
—-—enable-optimizations

@47 IE, 25
——enable-profiling

4| # I, 26
——enable-pystats

@ AT -, 24
——enable-shared

A TR, 28
——enable-universalsdk

w45 IE, 30
——enable-wasm-dynamic—-1linking

@A TR, 24
—-—enable-wasm-pthreads

A E I, 24

——exec-prefix
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A5 EIE, 24
expression (EHER) ,65
extension module (ML) , 65

F

f-string (f &) ,65

file object (HZEWH) ,65
file-like object (MM ZEMH) ,66

filesystem encoding and error handler

(EARBEB R RERZR) , 66
finder (ZH %) , 66
floor division (I FBUEKRE) , 66

Fortran contiguous (Fortran #E#H ) , 64

function annotation (& R[EFE) ,66
function (B =R) , 66

G

garbage collection (FFEU) , 66
generator expression ([El4&HEER) ,67
generator iterator ([E4ZEIRE) 67
generator ([El4 %) ,67

generic function (E&RERX) ,67
generic type (EAA[F) ,67

GIL, 67

global interpreter lock (43 HEEE) ,67

H
-h
WA G R, S5
hash-based pyc (#[[EZE#EHN pyc) ,67
hashable () |67

interpreted (}i?%é’]) , 68

interpreter shutdown (EZEEHH) ,68
iterable (FEIRMH) ,68

iterator (ﬁ%&) , 69

J
-J

wAFEH, 9

key function (#ZR) ,69
keyword argument (B85 5|#) ,69

L

lambda, 69

LBYL, 69

LDFLAGS, 32, 34, 35

LDFLAGS_NODIST, 35

list comprehension (EF|#&4EE) |69
list (#7]) ,69

loader (#FAH) ,69

locale encoding (EH 4H) , 69

M
-m
Ay EIE, 4
magic
method (F %) ,70
magic method (BT F &) ,70
mapping (##) ,70
meta path finder (TTEBFHKE) ,70

——help metaclass (JUHEE) ,70
AT ETE, S method resolution order (FEMHTIEF) ,70
——help-all method (F&) ,70
A7 EIE, S5 magic, 70
——help-env special, 74
WA FBIE, 5 module spec (f%?ﬂ%ﬂ%) ,70
—-help-xoptions module (#£4H) ,70
AT EIE, S MRO, 70
——host mutable (&Y H) ,70
fir 43| & I, 30 N
| named tuple (W4 74) ,70
-I namespace package (& Z=MEH) ,71
BRI, 6 namespace (@& =MH) ,71
-i nested scope (ﬁiﬂjﬂ’?mﬁ) , 71
AT ETE, 6 new-style class (FH %) ,71
IDLE, 68
immutable (R &4 H) , 68 @)
import path (B AKAE) ,68 -0
importer (B|AH) ,68 HAFETE, 6
importing (3] A\) , 68 object (%ﬁ,) 7
interactive (Z#H) , 68 ~00 ,
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wAFI R, 6

OPT, 27
F)
-p
A5 EIE, 6

package (&) ,71
parameter (%#) ,71
PATH, 10, 19, 38, 40, 45, 46, 49

path based finder (ERBREHIHE) ,72
path entry finder (BRRBHEEZKE) ,

path entry hook (BRIEEHF) ,72
path entry (BEIEEH) ,72
path-like object (MEBRBHY4E) ,72
PATHEXT, 40

PEP, 72

portion (#4) ,72

positional argument (fLE3F|#) ,73

——prefix
w4 7R IE, 24
PROFILE_TASK, 25
provisional API (¥4T API) ,73

provisional package (HAT&M) ,73

PY_PYTHON, 49
PYLAUNCHER_ALLOW_INSTALL, 51
PYLAUNCHER_ALWAYS_INSTALL, 51
PYLAUNCHER_DEBUG, 50
PYLAUNCHER_DRYRUN, 50, 51
PYLAUNCHER_NO_SEARCH_PATH, 49
Python 3000, 73
Python Enhancement Proposals

PEP 1,72

PEP 7,21

PEP 8,59

PEP 11,21,37,53

PEP 238, 66

PEP 278,75

PEP 302, 66, 69

PEP 338,4

PEP 343,64

PEP 362,62,72

PEP 370,7,12

72

PEP 525,62

PEP 526,61,76

PEP 528,46

PEP 529, 13,46

PEP 538, 14,23

PEP 585,67

PEP 3116,75

PEP 3155,73
PYTHONCOERCECLOCALE, 23
PYTHONDEBUG, 6, 26
PYTHONDEVMODE, 9
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 27
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
Pythonic (Python JEA#sH) ,73
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 26
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 45, 51, 52, 56
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTFS, 9, 14, 46
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

Q

S
AP EIE, T
qualified name (RE%F) ,73

PEP 397,46
PEP 411,73 R
PEP 420,66,71,72 -R
PEP 443,67 A5 EIE, 7
PEP 451, 66 reference count (£ HE#%) ,74
PEP 483,67 regular package (IE#EH) ,74
PEP 484,61, 66, 67,75,76
PEP 488,6 S
PEP 492, 6264 s
PEP 498, 65 AT 3
PEP 514,47 _s TR
PEP 519,72 A5 EIE, T
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sequence (JF%|) ,74
set comprehension (A% AEH) ,74
single dispatch (E—3HE) ,74
slice (1K) ,74
special
method (ﬁff) , 74
special method (4% i) .74
statement (EHRR) ,74
static type checker ([EIRER [FligaE &) ,74
strong reference ([FI&B) ,74

T

TEMP, 42

text encoding (X F&%&#) ,75

text file (XFHE) ,75

triple-quoted string (Z 5| #EF#) ,75
type alias (BEIF4%) ,75

type hint (BEEHETF) ,75

type (H[E) ,75

U
-u
CTT R,
universal newlines (FEAEITET) ,75

Vv
-V
HAFIEA,S

A G EIE, T
variable annotation (##[EE) ,76
45| % IE
-2,5
-B,6
-b, 6
——build, 30
-c, 3
—-check-hash-based-pycs, 6
CONFIG_SITE, 30
-d, 6
——disable-ipve6, 22
——disable-test-modules, 24
-E, 6
--enable-big-digits, 22
——enable-bolt, 25
——enable-framework, 30
——enable-loadable-sglite-extensions,
22
—-—-enable-optimizations, 25
——enable-profiling, 26
—-—enable-pystats, 24
——enable-shared, 28
——enable—-universalsdk, 30
—-—enable-wasm-dynamic—-linking, 24

-V

—-—enable-wasm-pthreads, 24
—-—exec-prefix, 24

-h, 5

--help, 5

--help-all,5

——help-env, 5
—--help-xoptions,5

—-host, 30

-I,6

-i,6

-J,9

-m, 4

-0, 6

-00, 6

-P,6

——prefix, 24

-q,7

-R,7

-S,7

-s,7

-u, 7

-V, 5

-v, 7

—--version,5

-W, 7
--with-address-sanitizer, 27
—-—with-assertions, 27
——with-build-python, 30
——with-builtin-hashlib-hashes, 29
—--with-computed-gotos, 26
—-—with-dbmliborder, 23
—-—with-dtrace, 27
--—with-emscripten-target, 24
-—with-ensurepip, 25
——with-framework—-name, 30
—-—with-hash-algorithm, 29
—-—-with-1libc, 28
——with-1libm, 28
——with-1libs, 28
——with-1to, 25
—-—with-memory-sanitizer, 27
--with-openssl, 28
——with-openssl-rpath, 28
——without—-c—-locale—-coercion, 23
—--without-decimal-contextvar, 23
——without-doc-strings, 26
——without-freelists, 23
—--without-pymalloc, 26
——without—-readline, 28
—-without-static-libpython, 28
-—with-pkg-config, 24
——with-platlibdir, 23
—-—with-pydebug, 27
——with-readline, 28

e ]
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——with-ssl-default-suites, 29 ——with-openssl
——with-strict-overflow, 26 wAF|#IE, 28
——with-suffix, 22 --with-openssl-rpath
-—with-system-expat, 28 A F|#IE, 28
—--with-system—-libmpdec, 28 —--without-c-locale-coercion
--with-trace-refs,27 AP TE, 23
——with-tzpath, 23 —--without-decimal-contextvar
-—with-undefined-behavior-sanitizer, AT EIE, 23
28 ——without-doc—-strings
--with-universal-archs, 30 A F|#IE, 26
——with-valgrind, 27 ——without—freelists
--with-wheel-pkg—-dir, 23 A7 IE, 23
-X, 8 --without-pymalloc
-%,8 45| - IH, 26
——version ——without-readline
A B #IE, S A 3| #IE, 28
virtual environment (Tﬁ%fﬁiﬁ) ,76 ——without-static-libpython
virtual machine ([Fl## %) ,76 AT IE, 28
—-with-pkg-config
W #4713, 24
W —--with-platlibdir
A B EIE, T A 7| #IE, 23
--with-address-sanitizer —-—with-pydebug
A B EIE, 27 w45 # I, 27
--with-assertions —-with-readline
45|, 27 45| % IF, 28
--with-build-python ——with-ssl-default-suites
A2 TE, 30 A E I, 29
--with-builtin-hashlib-hashes ——with-strict-overflow
S A F| R IE, 29 A5 E I, 26
-—with-computed-gotos ——with-suffix
S AF| R IE, 26 A5 I, 22
——with-dbmliborder ——with-system-expat
A5 EIH, 23 7| #IE, 28
——with-dtrace ——with-system-libmpdec
G A RTE, 27 47| #IE, 28
——-with-emscripten-target --with-trace-refs
AT IR, 24 A5 I, 27
--with-ensurepip ——with-tzpath
4B R IH, 25 w47 #IH, 23
——with-framework—-name —--with-undefined-behavior-sanitizer
47 E I, 30 WP EIE, 28
--with-hash-algorithm —-—with-universal-archs
e A IE, 29 4 7|2 IH, 30
——with-1ibc —--with-valgrind
S A F|ETE, 28 A5 #EIE, 27
——with-1libm —-—-with-wheel-pkg-dir
S A F| R TE, 28 fr A5 #IH, 23
——with-1libs
4 FI R, 28 X
-—with-1to -X
45| #IE, 25 A F#IE, 8
——with-memory-sanitizer -x
A5 IE, 27 A7 IE, 8
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