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CHAPTER 1

MRS RBE (R, CPython AT & ST Ay 94T 5 FR5E.
CPython PE{EANG: HAWSCIU i 4777 R ATRESA PRI . 1L implementations..

1.1 4271
P& Python I}, AT DA% E N AT B L :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

R LI B2 SR BT A -

[python myscript.py

1.1.1 ST EEIE

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

o TR ty WAPRER AR R, SEREAFIITHS, B A EOF (U453 4T, UNIX H
# ctrl-D, Windows F1$% Ctrl-7Z, Enter) HJZIL.

o MIHA SR MRER A SCIER A, 38, FR T A ST
o MHFAZHAANE, Az H SRR T8 42 AR AR

* I ¢ command WIS, AT command F7R1) Python ifH]. command W] VAL FHATAT 70 B
ZARER]. TR, IS TATAE Python 4] Ry H !

* il -m module-name Jf I, 7 Python BBt A HARERIBIL, FREHA AT
X ERAT, SefgtramimA, HdT.

e DI S A GRS AR ISR, Il G880 sys . argy B - JERL, HAICR, BIFARA
LIICE (sys.argv[0]) RFBETFRIEM TR
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—c <command>

YT command F1i¥] Python 15 . command W] L& —25184], AT DA H #4745 50 B 1) 22 25 18 4]
o, B2 A5 E A A R AR F —

S WIETRS, sys.argv IPEANTTER "—c", HLSHELFTHRMA R sys.path 13k (kiZH
SEPIBHUER TR B FA ) .
2B —( I35 | # command FERZF cpython. run_command.,
-m <module—-name>
1k sys.path FHERGERR, LA __main_ BURPUTHNE .

TSRO ARG, WA RS (Jpy). BBV AR 40T Python e, (HASIH
XPCAVEIRBIZR (G, VPRI EETHF - A .

waPr (a0 e) WAk, SHEARmARE kAN, RS <okg>.
_main_ fENEREAT. BATMREEREOT N SV A S R L s 45 I REAR 1 H SR zip SCHF
AL HE T AR

ilE):  BLIRTURTE T N EREORILA C S5 R H, RO BT IS XY Python AEHL S
HREVRE N T Igaienoiise, RIGERCA T HRRIAR IR ST -

WEREE BRI, sys . argv B ENICERFOMBIRICPRI Se B BAR (FEE AR SCPFIE], 4o
KRB "-m) e Hoc BHFE, HETHSRRPINA sys.path 7Tk,

-7 PeIUA] L ORAERR B R I AT A, AU sy s path BEAEE 41T H S A E Y
site-packages H 3. I PYTHON* FEAs &t Sk Z 0% .

VR PRI L SAE AT, ABIAS T SR A 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 ) Python (0%, X SHV R (4EXFEMXT) SO RSERKAE, F51 Python SCfF. W&
__main__.py XIS, BiE __main_ .py SCPFHY zip SCPF.

B RTINS, sys . argy KIS ILRBRIE A 1T P E ALK

UNR A AR B AR 1) Python SO, WHEZSCPEITAE H SKIIA sys . path IRk, I HABIZSCH
Y _main_ BEHORAT.

UK A 24 B 1) H SRl zip SO, WHE A LA sys.path BIF kL, H %A E 1Y
__main__.py XFUME __main_ BIHORIAT.

4 Chapter 1. &4 5|E1BiE
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—I BRI AT R AE R B N as T A, At sys . path BB Y11 H SRS H P
site-packages H 3k, I PYTHON* I35AR s WA £ 1 20

f#if] filename ST K FHiTF {4 cpython.run_file .
L4

runpy.run_path()
Python {85 ] AL i 4520 fE

RGN, #H -1, sys.argv[0] AZEFRE ("), HHEYETHZEME sys.path Bk,
WAk, WERARG R, iBREH SN tab (b2 A1 s 4% (2 L rlicompleter-config) .

hs%:
tut-invoking

FE 3.4 A B3R M tab #hA T sL 2 -

1.1.2 @EED

=?

-h
——help

FIENICA iy 47 10 S0 W R A B 1) i JE A AR e B H
——help-env

FTED Python % JEIF AL & 1Y i B IR R iR H
Added in version 3.11.

—-help—-xoptions
FTENSE L TR —x I ) fR FE AR SR IR
Added in version 3.11.

—--help-all
Bt 6 e e e A E A A
Added in version 3.11.

-V

—-—version

ity Python A S IR I o 7w BIATE

[Python 3.8, 0lo24F

BT VTN, i E A EE R, pln:

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

Added in version 3.6: —VV #IH

1.1. &4 5
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1.1.3 H{thi%kIn

-b

TERf bytes B bytearray 4ty str B R H5E A% UEAERf bytes B bytearray 5 str
HUETERf bytes 5 int BEATHRINPRE A B . STl s IR (-bb) IS4 5E

16 3.5 SR g bytes 55 int ALK,

4 iy 0o ¥k OB, Python AN FE B AU B BB H A .pye X R B
PYTHONDONTWRITEBYTECODE,

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

-i

FERETRAEY . pyc UPFMRUETT ). 2L pyc-invalidation. 44 default i, CiEERM
R TE BT IS A (E A 7 W S A7 SRR AR I HBRA T SCHATIRAIE . 20 always W), Frfdk
TIAED - pyc 3T, Ak C 0 E I @ ARV E YRR RIS HX B IS T IR R . 243
never I}, ETMAEM . pyc SXOFRFA AR B PR SO FEA TR

BT . pyc SUPFRTE A &2 e IR .

E AR (UL HER ). HiES I PYTHONDEBUG P78 &
PEARIT TR B Python 23R X 3, 15 W 'E X9 20 .

ZWE A PYTHON* FbEAs &, HIUNA e X BN PYTHONPATH fl PYTHONHOME
=2 [F]-p fl- I (isolated) I ,

MARSE— S8, S -c B, B sys.stdin N@%m, PATHAS M S, etk AR
HAEN, ANEEE PYTHONSTARTUP A4

AT, BAME S HEE, a2 RA e ER W . 30 PYTHONINSPECT,

DABE B0z 4T Python, 3SR H —E, —P Fil—s 3ET .

TER BT sys . path BEAL & BIATLE H SRt A G & F |9 site-packages H 5% . i PYTHON*
PRI AR B AR S B 20 o 3 AT DA 0 B 20 ) R AR L P A B ARG .

Added in version 3.4.

Bk assert i) DA S AR A __debug__ WEAE N FZMAME. HE coye PRA ZEIRM
.opt—1 K FELRIF M (bytecode) B304 (301, PEP 488), Bi%5 7 PYTHONOPTIMIZE,

TE 3.5 {RASEEE: MRHE PEP 488 234 . pyc BSR4,

TEEH -0 W EI & 7 SO A7 R . Gl EAE pye FRA ZHIIRIN opt—2 k9 T 43 S
(bytecode) W) %4 (201, PEP 488),

T 3.5 AT flE PEP 488 (215 . pyc HHE 4 M.

ANERF A BAEAN LRI E] sys . path:
* python -m module fiy947: AZMIIIY I TAEH .

. ggthon script.py AT NEMMBAAEH 3. WA — DS, WaFTs
.

* python -c code fil python (REPL) fig&47: NEMIINZFEAFE, XFR Y41 TAEH .

Chapter 1. &4 5|E1BiE


https://peps.python.org/pep-0488/
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FES A PYTHONSAFEPATH 3548 5, PAK —E Fl1 -1 (B 5) 2650
Added in version 3.11.

-q
RIEEAE AT HARE T A s BRI R AR L -
Added in version 3.2.
-R
TR HENLAL . HIEIRL PYTHONHASHSEED EAR B E Ny 0 WHRAEH, BIYISAHEALIL 2 R
IE
{E2 NG Python o, BRI RUNAARBENLL, DKFFREEAMF IR __hash () (4
AT BEIUE “Inmh”. EIRENTHERA Python BEAR W RHARHEE , (HR7E R AR )
Python HERLIA L KA W )
VA BHLAG EAE AP FE L RN A5 R AR 55 SR BRI, b AR T H05 dict 2
SIS LT RERD On?) 445 . %25 http://ocert.org/advisories/ocert-2011-003.html T 1 .
PYTHONHASHSEED FUVFR AW A b -5 i 8 B — A A L
Added in version 3.2.3.
T8 3.7 W52 eI 2 A 2
-s
ANER H P site-packages HRHEINE| sys.path,
#%2(F] PYTHONNOUSERSITE,
W%
PEP 370 -- 43 11 site-packages H 5%
-S
B site WAL EET 0 AT sys . path BJ#ME. AR site RAERMEHU R LT
AW EEAIX LA (ERARA B L BT site.main ().
-u
5 1 stdout FI stderr JFEAHFHZZ vl . BLIEEIXT stdin 37T TCE M .
W32 ([F) PYTHONUNBUFFERED,
TE 3.7 {52 stdout Fl stderr Y AR SCAS 2 AR 22
-v
FRRAERTI BN 2T B L, ARBNARIN T CCPER SR ) . Ao v
(-vv ) B, ERERE DT EE . B EEEE R E BB ag ik,
TE 3.10 W EETE: 1 site BEH] AT SR AL PRl S A=A . pth .
%%2} PYTHONVERBOSE,
-W arg
i f BT Python HYSS AL RIRIAKFEE 15 (5 BLITEVE] sys . stderr,
IR ] BRI T B AR 0 1A TC A A I R ) T WE R BT &t B A 4 (R R A BT DL & 2%
AR L)
-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
1.1. £&47%| 7


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

Python Setup and Usage, £[F] 3.12.3

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

[action:message:category:module:lineno ]

ZEEBUCET A RS BT AA . i, —-W ignore::DeprecationWarning $f7Z
I FIr A7 £ DeprecationWarning 45

action FEN_FRRA, B HE H T VCEL H Ay 7 B4

message “7-BL -5 HEANE G BAIEE; AR KNG,

category B RIS HIAHICHL (DeprecationWarning &%), W& Kl B 55 b
EH B NFE E LRI T2.

module F-BEVLICRY 2 (SEREFRE) BHRAFR; X FRVCELE R/ NS HURA

lineno FBLULHRATS, H O IBECFrE TS, M4 TEHEE 7175,

A DAZE H 24— T 24 B A B DU AN Ty, BTG — N PE R A B, R
VE - T 2N (R, AEfl RS — SRy, SFTH — S eROR T 55 5 .

b fF BRI A PYTHONWARNINGS FRbEAE S5, tHn] PATE Python #2371 ] warnings 4
Hegtfrdsdl . B, warnings. filterwarnings () BRECA]RFELL(E HH ] IE W36,

12 5] warning-filter #11 describing-warning-filters | fi# 58 2 475 .

-X

BRI SR 4T, PASRVRET AR Unix B # L emd, 3@ 1T DOS £ @ BRI

PR T &R EARSE L L J@ Y1 . CPython H §isE X T R A Al AO{A :
e —X faulthandler ¥J8f faulthandler., Hi§%# PYTHONFAULTHANDLER,
Added in version 3.3.

* -X showrefcount FIYERRFES R s7E 2 B MRS A 200G, Sl B s | A vHEoR 8
FHE RS X HGE TR A,

Added in version 3.4.

* —-X tracemalloc {#iff] tracemalloc Bitj=E 5%} Python NIEECRIEREE . TEERIATE LR,
A S i 2 PRAFAE R ER ) L (5 B . A -X tracemalloc=NFRAME )53 B [l
W NFRAME Wil¥JiR IS, #5257 tracemalloc.start () fl PYTHONTRACEMALLOC T fi#i
1
Added in version 3.4.

* -X int_max_str_digits M & B HAFHF P EHHLKERG. 5HiF S H
PYTHONINTMAXSTRDIGITS,

Added in version 3.11.

e —X importtime B/RBR G ARENN . E©EEBRERATK, ZitefE (BiFRE
BWSA) B SR (HEBEHRENSA) - HTHEEEWHEELLBEN HEF R
fES 4, MLZ YR python3 -X importtime —c 'import asyncio'. HiHZH
PYTHONPROFILEIMPORTTIME

Added in version 3.7.
e -X dev: JHH Python JF &I, FIATERRING LT B2 SEBCE KIS TR A . 5118

%[ PYTHONDEVMODE ,
Added in version 3.7.

e —X utfs J& /i Python UTF-8 iz, —x utf8=0 ¥fig 7\ %% ] Python UTF-8 #iz (B #i7Ei%
WiV %2 B AEaE 2 anst) . 53 SH PYTHONUTFS,

Added in version 3.7.

8 Chapter 1. &4 5|E1BiE
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* X pycache_prefix=PATH AVfHF . pyc SUIFH ALAG E H FNIRBIFFATH, A2 A

$@o;%BLPYTHONPYCACHEPREFIXO
Added in version 3.8.

e -X warn_default_encodingissues a EncodingWarning when the locale-specific default en-
coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

Added in version 3.10.

e -X no_debug_ranges 235 FAFEACDXT & R ARSI AM BAR B, (450 4T, TFHR5 1 Ims &
FILERINWAL &) WL 2R 458 ML 6 o X AE TR BB/ IN AR S XT 5 A pye SCHRHRA A Ak
FHEOTAE RS 7 [0 0 B o s N A 7 B R N . 3 /] PY THONNODEBUGRANGES

Added in version 3.11.

* —X frozen_modules &8 EBR LM HIHUZ M ZM T APLHIFT ZME . {H47on” ZoREA]
RPNl F7m EATRF L2 MG AR X 2 B2 4E 1 Python (IE 1% UL) WIERIA y7on”,
AR M AETT A (AT ARz A7) WIERIA S off”, 37 ¥ & © 1 45 1 importlib_bootstrap”
FI”importlib_bootstrap_external” BHLIF HUZ2 LM, B MR A off”

Added in version 3.11.

* —X perf & HIX Linux per £ PERE/M TR SCHRF. 444 T IKIETS , per £ PREE/HTaF-1F
AENZ i 15 Python W BLAETi(AE FE L8P~ b nl FMAE 4 5 RGEA SRR O R AT o]
HH, BRINE N Off”. HiSH PYTHONPERFSUPPORT F perf_profiling.

Added in version 3.12.
CEAVFE MEBFIFE sys . _xopt ions FIORMIX L.
Added in version 3.2.
TE 3.9 iREE T #2%: -X showalloccount #HEIH,
FE 3.10 R T : % -X oldparser #IH,

1.1.4 {RAXERREIR

-J
R ER 45 Jython fHi .

1.2 BIREH

IXLEFRIGAR B2 0 Python IYAT2h , BN TRIEMQATIF R Z BIRAL By, B -E 8 -1 BRAb. MRIGLYE, 4
FEAENIERS o 57 36 20 AR BT R S
PYTHONHOME
AR Python B « BN L N JERAE prefix/lib/pythonversion fll exec_prefix/
lib/pythonversion P15, H prefix fll exec_prefix @i ZHEAMERERHZR, BIA
AP T /usr/local,
24 PYTHONHOME #5% N A H %0, BRES RN prefix fll exec_prefix. T RHWIETE

EANEWIME, 56 PYTHONHOME %A prefix: exec_prefix,

PYTHONPATH
BT SO BRI RIS . T AR S K i) PATH MR — A Z /4 H os.pathsep 43f#Y
H 40 (B0 Unix b '8 S17E Windows _F 25 ). BRIAZBSASAER) H 5% .
T E H k2 Ah, BN PYTHONPATH 4% H AT PAS | 4L &4l Python LB zip S04 (PRAAS B 25
BIER) . TEHEM zip U AY R,

ERIAZR G R MO T2 0512, (B FEH 2 A prefix/1ib/pythonversion JF4g (W 30
i) PYTHONHOME), B % & &WININE] PYTHONPATH,

1.2, BISEE 9


https://www.jython.org/
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B H SR E AR R G ARH PYTHONPATH ZHi, IEQN FSCH @i 28 Frifikng. #R
421 PAE Python /5 NAE MAE & sys . path SR THAE.

PYTHONSAFEPATH

WERRPBE — N EE TR, AR A BN LR AR NS sys.path: ZUL-P ik
T EVEN

Added in version 3.11.

PYTHONPLATLIBDIR
R B NI FAFER, MAHE R sys.platlibdir {H.
Added in version 3.9.

PYTHONSTARTUP

XA — DTS A FR, %S Python fir & S 7E A2 BRI 1 MRS AT SR Z Hi ik
110 BXMFAAE S AR A 2 P TIER) [F]— i 24 25 R e T, BRI i e SCalc s ARG 4T
PAEAZ B A2 E T TCBR s o AR AT DAFEIXAS S B MR /R AT sys . ps1 Ml sys.ps2 PAK
¥ sys.__interactivehook__ .

o35 | ¥ £ilename RERZZEM: cpython. run_startup.

PYTHONOPTIMIZE
ARG — PR T, B THE -0 0. ARy — %, e 4 T2
FHE -0,

PYTHONBREAKPOINT

AR AR B S, B A AMAS B ARRIC— XS A% TR A R R R S
A, BEJEZ TSR sys . breakpointhook () MYBRIASEIURIZTT, J5& H SR NER
breakpoint () RIWMH. WRKBE, WENTFAE, WEMHYS T{E pdb.set_trace”. AL
BN TFAHRT0” 33 sys.breakpointhook () HIERINSEIUAMAT AT F5 1M B 3R 1]

Added in version 3.7.
PYTHONDEBUG
WA B QRPN — N RS FEA R, B T E - d . WERBCH— %, e i T
ZRAGE ~do
WIRSRAZ R R EE Python 049 FX M) 220, 75 DB K54 200
PYTHONINSPECT
AR B AR B — D EHEZ AT, B TR E 1 I
1A% B F] E Python UL os . environ SRAZ B LATERR T A S5 3 il A A Ao
PYTHONUNBUFFERED
AR B AR BO—DEE2 AT, B TR E —u I
PYTHONVERBOSE
R B MRPBN — DI FAE, B TR E —v 0. R BCy— %, e A 4 T
ZRAGE V.
PYTHONCASEOK
WARBLE T M85, Python X528 import iEA) I I/NG . iXAUTE Windows Fl macOS FA%L.
PYTHONDONTWRITEBYTECODE

WS BRSO — DN ARZ 47, Python FFA L SHRAE S APBLRIN B A . pyc XfF. XY T
€ —B I

PYTHONPYCACHEPREFIX

AR E T T, Python XFAE IR H XM R IL KR R B A cpyc SCOF, TN 2 TEA Y
__pycache__ HFd, XXMM THE X pycache_prefix=PATH i%&T,

Added in version 3.8.

10 Chapter 1. &4 5|E1BiE
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PYTHONHASHSEED
AR AL R BB BN random, RO —DEEVLE N str Fl bytes XFRIGAIZHRIFP T

WA PYTHONHASHSEED {8 A — A HEEUE., T RFAE R I 5 i 1508 S 25 s 7 FE L AL B i 5
MBI hash() 45

ERHR RV IRz, I TR A S B BAG I, sevF—4H python HEAEL
A (EL.
BN —A> 10,4294967295] I i)+ BERIEL. H e BUH 0 KF4E e Ay BEHLAL o
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
NSRRI S B — AL, BRI BRI 25 B AT AR A I BE R 1
Added in version 3.11.
PYTHONIOENCODING

MR A BAE BT Z B E, B4 B il encodingname:errorhandler iEA R
‘B 1 stdin/stdout/stderr B i 4% . encodingname %IZI :errorhandler {3-#R 2R &, 57
str.encode () HHE LA

%1 stderr, :errorhandler B4 WiZNE; ALIEFRF WM 2N 'backslashreplace’,
TE 3.4 RS TE:  “encodingname” 543 PUAE 2 AT IEHY

TE 3.6 JRIWAETE: 7E Windows |, X152 B A ] 5 G b X 2 20 A 5 B i e i b, BRIRiL T
T PYTHONLEGACYWINDOWSSTDIO, IBidARIER 58 [A] ) SCAA- R4 18 MIAS 32 L 05

PYTHONNOUSERSITE
WERBLE T A8 5, Python ¥i R Al P site-packages HFEME| sys.path,
hz%:
PEP 370 -- 43 | 11 site-packages H 5%

PYTHONUSERBASE

B PR E K, BRI ORI user site-packages H & PA M python -m pip
install —-user ) 3R,

L%
PEP 370 -- 43 F'# site-packages [H 5%
PYTHONEXECUTABLE

AARRE T WIS R, W sys.argv [0] RFREEON IR S E T A 2@ C isf 7 Ur RIS 1E .
IXALAE macOS _FEFEH

PYTHONWARNINGS

BEASREARAN T — BEI . QRPN PAE S BRI TR, B T 2R -, SRR
IR RS R S R T IR P B

T R UL R R AR S B T A A I T R i 8t B A 4 (B AE BN O = 2
AR e )

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

Never warn
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PYTHONFAULTHANDLER

WER B IAEEAE BPICN — D AE 2 FAF R, faulthandler.enable () TEEININBIHA: H
SIGSEGV, SIGFPE, SIGABRT, SIGBUS #ll SIGILL &5 54— AL FRES DA% Ai% Python [H#]{5 & .
WIREEAS B4 T —x faulthandler 37,

Added in version 3.3.

PYTHONTRACEMALLOC

R IR A BB — N ESE FAER, WA A tracemalloc B E X} Python A7/ LY
PRER o 78 B A (EL R PRATAE BR BRI [ 99 (5 B B S5 R Mii$k . 51401, PYTHONTRACEMALLOC=1 HARAFT
BT, 727 tracemalloc.start () R THELZER . XENTIHE -X tracemalloc
R

Added in version 3.4.

PYTHONPROFILEIMPORTTIME
QAR IR AR B e — N RS AF R, Python K& BREHR FAZY T 2 KAfH. XS0 T
B -X importtime &I,

Added in version 3.7.

PYTHONASYNCIODEBUG
WER A B — AR 7, W JE ] asyncio fefy P8,
Added in version 3.4.

PYTHONMALLOC

EE Python Y1743 Fit s A1/ ek 2 B iR 1
EE Python FT i F 6) A7 e s e A -
e default: i BRIANAE LA

e malloc: %A (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii
H C JFEf malloc () RER.

s pymalloc: %} PYMEM_DOMAIN_MEM | PYMEM_DOMAIN_OBJ & {ifi F pymalloc 4} Jir #& i %
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

% PR T
* debug: 7& BRANAF L ERZ B2 1.
* malloc_debug: 5§ malloc tH[F{HA %R F .
* pymalloc_debug: 5 pymalloc H[FE{EE S i 1.

Added in version 3.6.

7 3.7 IS A T "default " AHRLE.

PYTHONMALLOCSTATS
RV — N EZS AT, Python KEFESRRR AR pymalloc X 5 PXIs DA K 7E 5K P IR9T Bl pymalloc
WNAF LR R .

s PYTHONMALLOC BREEAS B4 IR IE C FER) malloc () ZrlC#y, BE W15 Python L
B pymalloc, W AR SR 20 .

A 3.6 JRY 58 T 0 AR B AR AT AR 48 AR 4 Python. ISR EREBRLE N — 12T
P MRS AT AR TR o
PYTHONLEGACYWINDOWSFSENCODING

WMRBE N AR /K8, BRAAN filesystem encoding and error handler FE2CE R B 3.6 A 2 B M {E
“mbes” A1 “replace”. M|, ¥ RAHMIEAE “utf-8” 1 “surrogatepass”.

XA PAE s Tl T sys._enablelegacywindowsfsencoding () BB H
W : Windows,
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Added in version 3.6: T Z Al fiEE & PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBN— AN AES TR, WA R H & SR A 5 AR . X FEE Unicode FAFRFRIETE
S G AR T4, A2 utf-8.

WERFRER S ) (B SCPRBEE) AN 8 s i & ok X IN% AR 5 29 20
1 : Windows,
Added in version 3.6.

PYTHONCOERCECLOCALE

WRAEBN 0, K552 Python iy 47 W kid R 480 T ASCII i C 5 POSIX XIS 3% i
P SRR R T UTF-8 YR A5 6.

WA R AR BEE (B3N 0 ASMIGME), WIZE RS PREEAE ) LC_ALL KRRt S Wist
I HAl 45 LC_CTYPE 511 24 Fif DI 1l sl 2 > B ¢ X3, 500 2 =CHR I 3T ASCII
) POSIX X4, X )5 Python CLI RFAE NN MR T Z B2 LC_CTYPE 2 HIH48 & 1 v
it B 471 DX 3 g 0 -

e C.UTF-8
e C.utf8
e UTF-8

AR BEE T DAL RIS A A, WA EG1E Python s247H 2 B HLRFAE 24 BT SEREEAEE H AR Y
ik ¥ LC_CTYPE MNIRAS & . X HAPRER T AR A B s A 7T (] — AR v i L Ath mT J8de DX daf e
A (B0 GNU readline ) Z4b, MBRETE TR (JLibiX LedHFE @ B TEZ1T Python R fERR)
PARAEA RS T AR 24 1 C I #84F (B0 Python H ) locale.getdefaultlocale () H
F 2 WO E .

(G AT R B SR ) BBt BB TR (190 sy stdin Al sys.
stdout JH§/f] surrogateescape £ iRALFRAT (sys.stderr &4k4E{#i [l backslashreplace
TN R AT A HAt DX T v — ) o X FPRAL BRAT A P AR IE & 5 U PYTHONTOENCODING
AT

BT H 0, QR EE T R T i, B A0 Y4 Python 35 4T BB ) LA AL I AN R filt
R iR ) 2 A9 P DRI T AT A B IR AS WA B PY THONCOERCECLOCALE=warn 5 £( Python 1
stderr FRHELEHEE.

B, RVEEAE DA i, BB TR TGVA R B A i B AR KIS, BRIA PYTHONUTFS
OFEAE S AT ASCIL BRI . A4/ I 5% TP HEDA B R AT ASCTT 7
A2 UTF-8 fE AR GiHE 1 .

W . Unix,

Added in version 3.7: T Z 455 K PEP 538,

PYTHONDEVMODE

AR MRS BB — AR AT, W25 Python JF 2K, 5IATERGIATEOL T B 97
S FETTHE KRR BINBITI AR A . XS T BLE - X dev 2RI,

Added in version 3.7.

PYTHONUTF8

S ER(E 1, HIEIA Python UTF-8 Mode.

WEEE o, HI{ZA Python UTF-8 Mode.
BCEAT A HAB AR 23 A AR RPRE AR 10 i AL 1 8] - B 52
Added in version 3.7.
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PYTHONWARNDEFAULTENCODING
WAL R — A AR F AT, WA SR A R KOERA R S e, R gk — 4

EncodingWarning ,
A HiTE ” io-encoding-warning
Added in version 3.10.

PYTHONNODEBUGRANGES
WA E T AR R, B AR R P O EIMIEE R (45T, FFR I mEs s L s
i) BUREIRAAAE SRR . XFERZR/NARISXF G pye SCIFRHRA AL AT FEfRER:
SN Bl R & e N RN DA K YA
Added in version 3.11.

PYTHONPERFSUPPORT
MR AL BB AERAE, ERFE A Linux per £ 40472 SCRp ASE Python 8 RERC B AN E) .
WERBK 0, MEEH Linux per £ PERE/MH #5850
FWBH -X pers M 4TI perf_profiling,
Added in version 3.12.

1.2 REEAEH

PYTHONDUMPREF'S
WARHE, Python 16K IR G, AL Rt RANG T EUS 5 ORrE 3l
FEH--with-trace-refs 4Lkl & Python,

PYTHONDUMPREF SFILE=FILENAME

ﬁf%&ﬁ’ Python 75 5 PR S (LT AR A7 5 B X R AN S L R0 it 2244 FILENAME W) 3CF

EH--with-trace-refs YgiFik i Al & Python,
Added in version 3.11.
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CHAPTER 2

% Unix J£= _{& A Python

2.1 EH%4 Python MIRHIRA

211 ¥ Linux Et

75K Z # Linux SATH L @755 %4€ Python, [EWEE— W& MR AL FTA AL & . (E2EATHGR
BT REE R SR (L LE TR, 35 IR T DA SR S AR BIG A S S5 BT AU AS 1) Python, fUEAAH 78
VR

Wt Python [EA Y24, [ HORYESEATHRAR BN 7 (repository) 1, R AT DAEALHBIE | O ) 5%
fiiugsr . SERAT A

b4

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

#]7i4 Debian

https://en.opensuse.org/Portal:Packaging
#}17A OpenSuse Jf][F]

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

https://slackbook.org/html/package-management-making-packages.html
HH Slackware ]

2.1.2 7 FreeBSD #1 OpenBSD _k

* FreeBSD J{j[EJfE M DA R iy & & 1

[pkg install python3

* OpenBSD JHERE LA T fir @ 3y -

pkg_add -r python

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

15
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B 4n 1386 i i & ZHE L Python 2.5.1 ] I A :

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

2.2 #S Python

WERARAE A O 4 CPython, B /e 2R @ MEIBUSUIA TS . AR WT AN Ol B O Y JSUIAR 1, vl DAL R4
WURGHTHY clone (3EFE) o (AERARIHEEERMERIREAT, BErHRE—0 clone.)

e Ty A iy 2 AL

./configure
make
make install

a2 Unix P~ 2282 7 1% 22 F1 3 2 25 JEGH & @ 5 40 Hh st (E)7E Python JR UG A48 (source tree) R H [E] R Y
README.rst f#&1,

M make install W PAFE #H o [E14% python3 i {y HlME K. WL, 2 H make
altinstall A make install, HEIE H4# exec prefix/bin/pythonversion,

2.3 E Python {HEARIERISFOIER

EMER AL ARG, prefix Mlexec prefix FIKINZHT 3, MEPLH G GNU #HBIH; &
R REAH ] o

B, fERZH Linux 24 L, WARESAERE /usr,

i

®E/EE &7
exec_prefix/bin/python3 BRI .
prefix/lib/pythonversion. exec_prefix/ AAtERERHE EWIEEAE .
lib/pythonversion

prefix/include/pythonversion, 3% B %% Python % st & F Flik A B 4% T 75
exec_prefix/include/pythonversion include #5227 HENHERE (LB .

¢l

2.4 #IF

BAE Unix _EAJH Python (B, AR ZEREMM 2 nTHUATIY (executable), fIA1/T]

[$ chmod +x script ]

(EIFE EIA B TE S — 11 /5 38 1) Shebang. DA I 5 e 1A 1 188 4 -

[#J/usr/bin/env python3 }

W LE R PATH {8 Python P 3. AT M4 Unix AT HEEA env frd-, [ ILARTT AETS 2%
/usr/bin/python3 &%k (hardcode) i H i #s I5 1% .

Fi7F Python [ElZA (i ] shell 54>, #% 5, subprocess 4.
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2.5

1. B AR EEEI TR (vendor) By OpenSSL B B Al R S5 AT 7 R (system trust store), mEfkF| &

Z(Fl{t OpenSSL

openssl.cnf fHEMN HESAR /etc HFFHEHEEL (symlink), YERZHBITIN L, ERGRLAE
/etc/ssl B# /etc/pki/tls W, ZHENEES M cert . pem #HEM/ok—H certs HIE.

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

Tk, 2EE24E OpenSSL, FHMAREME A install_swiiANE install, install_sw i HIE

NEFZE openssl.cnf,

.

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

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

J

3. {#ijH%([El{k OpenSSL ##'E Python (2 REIE --with-openssl fll ——with-openssl-rpath j#

IH)

-

$ pushd python-3.x.x

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

$ make -j8

$ make altinstall

ffi(E):  OpenSSL F &4 i (patch releases) FL A [l & AHZ¥ (1 ABL. R/ 75 % B3 4 i Python 2CHEH
OpenSSL. i fl— 1B 1 A AR L& EE OpenSSL ZH4E U T A T -

2.5. Z[{t OpenSSL

17
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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 .
« 7 Windows |7 Microsoft Visual Studio 2017 5{##i 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 311 AR C11 4i8%, IAEZK IEEE 754 1 NaN 374, #£ Windows |, FF% Visual Studio 2017
BCHECHT A

Y1525 PEP 7 “Style Guide for C Code” 1 PEP 11 ”CPython platform support”,

3.2 F4pyigsE

N T AR AR, Python JEAS S 2R SO BT AE I B AR OB i T

make regen-all

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

make regen-configure

Makefile.pre.in UL T B AN ST, BN M A AR TEFALEMNH TR, #R

regen-* make target,

19


https://en.cppreference.com/w/c/11
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3.2.1 BRFEFIE

make regen-configure fiy 2 ¥ i fl Tools/build/regen-configure.sh shell il 7 4= 5
aclocal.md XAl configure WA, Bl — Ubuntu 2548 K KM AR T B A I HA
AR B .

FAR AR, DA a4 ] AEAHZ AT

[autoreconf —-ivf -Werror

A SO AT AR PR SEBR Y autoconf-archive, aclocal fll pkg—config RASEEATEAS

3.3 XEXEF

HUVAT TS . /configure JIAKIFTA LI

[. /configure —--help

i H, Python JRIAAEEEFTH P Misc/SpecialBuilds.txt,

3.3.1 —fi%#Ig

—-—enable-loadable-sglite—-extensions
£ sqlite3 BN _sqlite R A SHFATINEY & (BRIAHA).
FEH sglite3 B4R sqlite3.Connection.enable_load_extension () Fik.
Added in version 3.6.
——disable-ipv6
57 IPv6 4 (WA MR RO EN), &5 R socket 4.
——enable-big-digits=[15]|30]
€ S Python int B HRFR /N 15 B 30 Hy
TERIATHIL T, BRR/NH 30,
4 PYLONG_BITS_IN_DIGIT EZE 15 5% 30,
2[F sys.int_info.bits_per_digit.,
——with-suffix=SUFFIX
16 Python 4 T4 114 % 5 v [E) SUFFIX .

1 Windows Fll macOS | THFZIIALE .exe (python.exe 174 ). ¥F Emscripten node [[F] . js.

1F Emscripten [FJ& #3[F] .html., fF WASI F[F] .wasm, PARFEHAEAEFS5H (python $i47

1) o

TE 3.11 i EEH: 7 WASM “F-& EHEEEE S - s html 5 . wasm H1g—1{0 .
——with-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for 35 zoneinfo.TZPATH JEHFEAN B KB RER., &0
zoneinfo ML JRiFH L E o

JH #% {H: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/
etc/zoneinfo,

il b os . pathsep FEIRITFRTTFHE
Added in version 3.9.
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——without-decimal-contextvar

Hiick _decimal ¥ RATHU I F AR AHD bR SC, AR MMEAHL B R SC (BRIN), 20 decimal
g,

%5, decimal . HAVE_CONTEXTVAR Bi contextvars 14,
Added in version 3.9.
——with—-dbmliborder=<list of backend names>
A dom B db Ji5 i 2T .
RN ES (2) 2WRNTRE, & EmaATR.
e ndbm;
e gdbm;
¢ bdb.
——without-c—-locale-coercion
S5 CifF A UTE-8 sl 2ok (BRI E ) -
ARBLEF PY _COERCE_C_LOCALE E4E,
&5 H PYTHONCOERCECLOCALE B PEP 538,
—--without-freelists
2% T e zs Je2H BB DAY BT A 8 Hi %135, Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python e xUJdi HE4 8 (FRE 11b ).
Fedora 1 SuSE ¥ 64 i t3F-& Ef#iff 1ib64.
2[Fl sys.platlibdir,
Added in version 3.9.
—--with-wheel-pkg-dir=PATH
ensurepip L FIH wheel (3 H 3% (BHIARTT).

U8 Linux A& 47 A FT 62 5K B 2 B0 A 224l 4 4K d5t 5¢ 2. W Fedora f¥ /usr/share/
python-wheels/ H3 F43E wheel t1, I A%Z%E ensurepip._bundled fi,

Added in version 3.10.
—--with-pkg-config=[check|yes|no]
PE e 15 B4 1] pkg-config HAGIIAA K -
* check (JH#): pkg-config ;&1 1)
* yes: pkg-config 2 E )
* no: PPEfEEN A pkg-config HCHLE:
Added in version 3.11.

——enable-pystats
JE R GE TR

GG B R /tmp/py_stats/ HAUEE M (W BEME—) , B FE Windows |0
C:\temp\py_stats\. QIRZHFAGEAE, S5RE0FTEE] stdout,

ffiff] Tools/scripts/summarize_stats.py KBS FHEE .
Added in version 3.11.

3.3. REEE 21


https://peps.python.org/pep-0538/

Python Setup and Usage, £[F] 3.12.3

3.3.2 WebAssembly E1g

—--with-emscripten-target=[browser|node]
A wasm32-emscripten B4 B .
* browser (BRIAMH): B/ stdlib, Bk MEMFS,
* node: ¥} NODERAWFS il pthread 37 1% .
Added in version 3.11.
——enable-wasm—-dynamic-linking
) WASM Ji5 I Bh A dli e S0 -
AN dlopen. AIHAAT SRR/ o T BRI 5L AR 355 FHF BRI A5 e i 1
Added in version 3.11.

——enable-wasm—-pthreads
> WASM J& ] pthreads 37 5.

Added in version 3.11.

3.3.3 HIF

——prefix=PREFIX
1 PREFIX 225 50 J0 6 S0F . 7E Unix b, BEKAN /usr/local,
& E{E 7T PAXE runtime i [f] sys.prefix BfE,
VERRGI, PR DAEH ——prefix="$HOME/.local/" fEH % H x4 Python,
——exec-prefix=EPREFIX
1t EPREFIX W23 M T i S, BRI ——prefix,
1B E{E F] PAYE runtime {§iff] sys.exec_prefix 5
——disable-test-modules
AYRFEFILRE test B, il test Wl _testcapi FFRAEIR (BRIALGIFITLA) .
Added in version 3.10.
—-with-ensurepip=[upgrade|install |no]
BEHETE Python 22K FFHIATHY ensurepip fig 4
e upgrade (¥H#X): #fT python -m ensurepip --altinstall --upgrade %
* install: $f7 python -m ensurepip -—altinstall fd;
* no: ANEEHFT ensurepip;
Added in version 3.6.

3.3.4 HgEEIn
NG E A B /] ——enable-optimizations —-with-1to (PGO + LTO) 3k & Python. iz
B PERY ——enable-bolt AR AT HE A KA THHERE
——enable-optimizations
I PROFILE_TASK Ji FIARCE U Sk (PGO) (BRAHEEH) .

C 4q1%4s Clang FZEH F| 11vm-profdata P37 PGO. £ macOS |, GCC tHFEEH T : 1
macOS |- GCC H 2 Clang [ B4 T .
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WREH ~——enable-shared fil GCC , i n[PAZEH] libpython H1 )i SUIGR{E : FEdmiFas FEERE AR
HIFRE A —fno-semantic—interposition .

# [F):  During the build, you may encounter compiler warnings about profile data not being avail-
able for some source files. These warnings are harmless, as only a subset of the code is exercised dur-
ing profile data acquisition. To disable these warnings on Clang, manually suppress them by adding
-Wno-profile-instr-unprofiledto CFLAGS.

Added in version 3.6.

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

Makefile Jfi | #8455 PGO Jf %11 Python iy 247544,

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

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

ek A b s SRR E . (LTO) (CERIACHEEH) .

LTO K} C #ii%#% Clang FFEMF| 11vm-ar 44 (F£ macOS MK ar) , PAKSCRF LTO (HEHR:
(1d.gold 5{ 11d).

Added in version 3.6.
Added in version 3.11: ZEffi /] ThinLTO $5f4:, #7F Clang F{#i[] -—with-1to=thin.

TE 3.12 JRAGSE B QARG ieaR SCRERE6E ) ThinLTO JEARYE R Clang b BRIA LA IR .
——enable-bolt
FVFER M BOLT 4% 5 — b Hil b 2% CRINHEERD .

BOLT & LLVM 3 H (1) —FB /- {EFH A B2 35 H 3k 4 St . AR 25K 11vm-bolt Hl
merge-fdata A .

BOLT {73982 — /A4 B i 1 H (R bt H A s I 24 gl o 2 e rE i . PR O I T H2 AR AL
B BT DAJFC ISR AROHE T A R + A AL & 24 + CPU 2RI AL fy, FF BIF AR T A 4L G813
B3 Ff. EALLVM 16 ZHi ) BOLT JiuA{E R 2237 5T 2 (145 BOLT ﬁi%?ﬁo 5 2B U
LLVM 16 =¥ ¥ A #:4T BOLT 14k .

BOLT_INSTRUMENT_FLAGS #1 BOLT_APPLY_FLAGS configure 7% H A] #f & X N H =

1lvm-bolt [WERIASHUEE AR5 HIFE /R AR BOLT $df v i T ikl A
Added in version 3.12.
—-with—-computed—-gotos
TESRAEFT T goto THEL (FESCRr g s ERUAE ) -
—--without-pymalloc
S5 FAFE 1 Python NA74-HiL#S pymalloc  (BRIAHEH) .
W2 (F PYTHONMALLOC PRISSS .
——without—-doc-strings
SNSRI TR AR NAE S CBRIAE ) o Python Hhig S SCRYSFAF ER AN SZ 5210«
ANELEFE WITH_DOC_STRINGS HAE,
5 PyDoc_STRVAR () EH4E,

——enable-profiling

H gprof FM CHEFHMMAMITA CBRIANEEN).

3.3. REEE 23


https://github.com/llvm/llvm-project/tree/main/bolt

Python Setup and Usage, £[F] 3.12.3

——with-strict-overflow

$f -fstrict-overflow ¥ M %] C % ¥ 2% i 5 (F BRIN 1 & T & 71 % &
-fno-strict-overflow ),

3.3.5 Python @AiX R miF

JAIHCA Python 28474y ——with-pydebug SHHIHIE.
P RA RO -
o BN R ES: fE warnings Bk, BOAES BRI RE W
o ¥ d % sys.abiflags.,
o Hih sys.gettotalrefcount () KR
o H-X showrefcount figdFEEIH,
o WhN—d 4TI PYTHONDEBUG M54 8 I TR AT 25 -
o WX __1ltrace  WHWSCR: QIRUE T I%AS 8 W AR F A SR IE IR S AR Z G .
o A NPT RIS -, DAGEAS I G2 o DX o AN HAS N A 5%
» “E3% Py_DEBUG fll Py_REF_DEBUG F £,

o BNBATIIEEE : 4% #ifdef Py_DEBUG Al #endif FrEZEMMIT. B assert (...) fll
_PyObject_ASSERT (...) WiE: AXE NDEBUG % (Bi§S M -——with-assertions &k
Ti) . FEIET TR A A

— T MRS G

— @7 Unicode I int XFARINF, AAFHIEMBHET 7T, AFRINZEEM T RAIG A H
R

— BPRA BE I IR SO 2 1 e 1 R B TR T A 25 ) R e

— H A AP RETS BR B2 A5 AN B8 24 1

- BIRUEERS (ge.collect () BREL) WIXFTRA—BoMEdEAT— L EAK A

- MBS PN B AE AUy, Py _SAFE_DOWNCAST () LM BT Al i o -
Z: I, Python JF ZAE AL B S8 —-with-trace-refs ,

TE 3.8 JRIWEE T KA AR W gn i3 B /2 ABI 351 & T Py_DEBUG ZE AR R I 2 S
T Py_TRACE_REFS % (B --with-trace-refs &%), Xo| AT Me——Ab A2 ABL 321

3.3.6 ik EIm

—-with-pydebug
FERIRAR T 4 7% Python: 5§ L% Py_DEBUG (BRIAHEE ).
——with-trace-refs
R TR S DR R R CERIA AR .
HORANT -
* "EFX Py_TRACE_REFS F4£E,
 Fi¥ sys.getobjects () B,
o Wi PYTHONDUMPREFS PatEss .

PR A S R AR (BRA X)) szl (Py_DEBUG fll Py_REF_DEBUG %) NH% ABI
RN

Added in version 3.8.
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—--with-assertions
PRiFEm R C WS assert(...); Ml _PyObject_ASSERT(...); (BRMAAEM).
WERBEE ISR, WIHE OP T %428 A E X NDEBUG
Sl --with-pydebug I (HiXzmiFEX), EWATLAEHAKE.
Added in version 3.6.
——with-valgrind
[EV/f] Valgrind 379% (FHRAE) .

——with-dtrace

[EJ/f} DTrace 3% (HRAEI).
27 Ffl DTrace fil SystemTap i, CPython.
Added in version 3.6.
—--with-address-sanitizer
J& B AddressSanitizer PYfEESRKGI asan, (BRIAHEEH).
Added in version 3.6.
——with-memory-sanitizer
J& F MemorySanitizer PYAFH5 A msan, (BRHAHEER ).
Added in version 3.6.
—-with-undefined-behavior-sanitizer
J& H undefinedBehaviorSanitizer 5 X A7 R ubsan, (ERHAHZER).
Added in version 3.6.

3.3.7 HEEREMR

——enable-shared
JA 322 Python J# 1ibpython B4 (ERIAHEE) .
——without-static-libpython
A% 1ibpythonMAJOR .MINOR. a, W A% python. o (BN IRiFH-20%E).
Added in version 3.10.

3.3.8 BXEER

—-—with-1libs='1ibl ..."'
R (BOARZ).
——with-system—expat
M B 25K expat 4 pyexpat B (BRI,
——with-system—-libmpdec
M %461 mpdec R4 _decimal ¥ EMIH, S decimal Bt (BRIANT).
Added in version 3.3.
—-with-readline=editline
H editline JFE{FER readline FEHLH) )5 i
EFR WITH_EDITLINE E4E,
Added in version 3.10.
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—-without-readline
AGiiE readline ik (BIAZ).
ANEBLEF HAVE_LIBREADLINE E 45,
Added in version 3.10.
——with-1ibm=STRING
B 1ibm ¥ e STRING (BOANTE DL AR LN E) »
——with-1ibc=STRING
H Libe C RN STRING (BOATE IR SEN &)«
—--with-openssl=DIR
OpenSSL (R H 5% .
Added in version 3.7.
——with-openssl-rpath=[no|auto|DIR]
BCE OpenSSL JERIZATIN A2 H 5% (rpath).
* no (BIA): A& HE rpath.
e auto: WRIE--with-openssl fl pkg-config H 3 rpath.
* DIR : 1% H rpath,
Added in version 3.10.

3.3.9 LMK

——with-hash—-algorithm=[fnv|siphashl3|siphash24]
#e#% Python/pyhash.c RAMMA AL,
e siphashi3 (BIAMH);
e siphash24;
e fnv,
Added in version 3.4.
Added in version 3.11: 34/l1 T siphash13 H H & BA(E.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
Ialfeis sl
e mdb;
¢ shal;
* sha256;
e shab512;
» sha3 (7 shake),
* blakeZ2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BIARY I B 47 H .
* python (BRIAME): R Python HEFFEFE
* openssl: £ OpenSSL BRAEAZ.
* STRING : R A= L5475
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Fl bl ss 1 R4
Added in version 3.7.

1 3.10 iR 8 B & python I STRING 23488 TLS 1.2 B4 e IR AR it o

3.3.10 macOS #Ig

2[F]Mac/README. rst.

——enable-universalsdk

——enable-universalsdk=SDKDIR
BIEE ) IS . SDKDIR $5 7% )R i) macOS SDK - (ERIAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR

B Python.framework , AN ZE4H) Unix L2 K. T3S % INSTALLDIR $57€ T ‘%% 42 (2R
AN -
—-with-universal-archs=ARCH
TEE B B AT R ] eSO IS B T ——enable-universalsdk B AH L
HEIH:
* universal2;
e 32-bit;
e 64-bit;
* 3-way;
* intel;
e intel-32;
e intel-64;
e all,

——with-framework—-name=FRAMEWORK
>4 macOS H1f] python #EZEFE EZFR, (VYR E T ——enable-framework WAL (BRIA: Python).,

3.3.11 T RYRIFiEIN

RE i, BFRA S, AT TN CPU RS- 5 44 2 Python, <8 XAk dq 2— TR H
P51 Python ffRREAS . FUHAY Python RAMAN -5 52 X 41 AL Python A ILHE -

——build=BUILD

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

A ik M EAE HOST (HAR1-6) Fisfr ey
—-with-build-python=path/to/python

BER A S il python I SO B84

Added in version 3.11.
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CONFIG_SITE=file
TR — A4 e AR SO R PR A
N config.site U4

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

G no:

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

3.4 Python ¥ &%

341 MERGHEENM

configure.ac=>configure;

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

pyconfig.h (created by configure);

Modules/Setup: B Makefile fifi § Module/makesetup shell A #H C P E;

342 FEEELR

Cft (.c) RAEAMZRIME (o) HEM.

—MESHE Libpython (.a) 2HNR IR,
python.o FIEHEE 1ibpython B R AT python .
C ¥ /@2 i Makefile #5721 (31, Modules/Setup),

3.4.3 £E Makefile HiE

make : FHFRIEZEREE Python,
make platform: : M python #&J7, (HAMETREEY REDL,

make profile-opt : ffiff] Profile Guided Optimization (PGO) )7 Python . &7 PAf# ] configure
W —-—enable-optimizations IR AN make A IEHAH AR (make all #f H 2 make

)e

make buildbottest : #4J% Python Fiz4T Python i/}, 5 buildbots iz Python {5 z\AH
[, BEASE TESTTIMEOUT (HAfii: Fb) SRUUEMLHETESE (BRIAS 1200 B 20 434h)

make install: ¥JZI4:3E Python .

make regen-all : B4 (JLF) Frg Lm0 ; make regen-stdlib-module-names
Fl aut oconf WAZRTHAR A U SCHF BRI T

make clean : FEERAE SO
make distclean: 5 make clean M[F], {E0M[5: i c B ARG 2 A S0

28
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344 CHExiEH

LY C P e B ), Hhn sys ik, EATERE LT Py_BUILD_CORE_BUILTIN 7k
DU, NEREE _ file B

>>> 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_ '

HiAth C ¥ ME NS R ER, il _asyncio B, BEAI#ERE X T Py_BUILD_CORE_MODULE
TR M. 7E Linux x86-64 |4 1

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—64-1linux-gnu.so'>

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

Modules/Setup HFE K Makefile H#r, DA C PR, TECAITFL, CHME NN ERIL, fEhR
it *shared* Z 5@ XY B &8 NS .

% PyAPI_FUNC (), PyAPI_DATA () il PyMODINIT_FUNC FE Include/exports.h F1{{E L H 2
HENXT Py_BUILD_CORE_MODULE ZE[fiANH]:

« WIRFEF T Py_BUILD_CORE_MODULE, HIf#iJf] Py_EXPORTED_SYMBOL
« &H{#JH Py_IMPORTED_SYMBOL,

4% Py_BUILD_CORE_BUILTIN {451 HE/E ML EM ) C YR E, B PyInit_xxx()
@ﬁ?}fx%ﬁ&%ﬁv TE'FE&EF/\H#L'HIJ[E ImportError .

3.5 GmiFRFBESRNRE

JHAS . /configure MFREEAS B EHET, I Makefile ffif.

3.5.1 FAbEZEHIRE

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

CPPFLAGS
(Objective) C/C++ FilAb PRERAR A, BlaN, WS K SO AL T ARARUER) H 5% include_dir 1, 51 H]

—Iinclude_dir,

CPPFLAGS I LDFLAGS #lT5 B4 7 shell F{E DATE BEAS 6 F A58 & rp 48 1 H SR a9 JRABE e .
BASECPPFLAGS

Added in version 3.4.
PY_ CPPFLAGS

S AR S SRS T A M AL B AT A

B 4N N: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)
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Added in version 3.2.

3.5.2 IR

CC

C g 2o

i gcc -pthread.
CXX

CH+ S i 2

#ifil: g++ -pthread.
CFLAGS

C i .

CFLAGS_NODIST

CFLAGS_NODIST J T A iR Al stdlib C 4. — HAZHF Python N4 FEASGR i8R IHEAR R 52 A

A CEFLAGS W—34r B A] B (gh-65320).
Felih, CFLAGS AR Y4405

oGS -1 O TN B SO BB RIRAD) . - T MURIF 3 A 22 B A i b 2R, 9 L
CFLAGS HMLMTIARERRFILSC T user- FI package- JZ UL - T thx.

o INEREARA -werror N7 R HOICTASE S i P 2238 AL 2 AT Er X B R A g o

Added in version 3.5.

COMPILEALL_OPTS

M7k make install HHJE PYC SRR 44T compileall Ay ATHYIEDT. BRIAMH: —30,

Added in version 3.12.
EXTRA_CFLAGS
MY C S .
CONFIGURE_CFLAGS
A B CFLAGS W{HAZHYS . /configure A,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AR CFLAGS_NODIST W{f&i%%y . /configure A4S,
Added in version 3.5.
BASECFLAGS
BT i i TR o
OPT
AL AR .
CFLAGS_ALIASING
JEARECA AR 4R, T 9P Python/dtoa. c |
Added in version 3.7.
CCSHARED
T M I A i iR s
BI4NE] - £PTC B Linux B2 BSD |,

30
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CFLAGSFORSHARED

SHIAL) B AERERAT G2 SO T &AM C ARk

, BRINK: S (CCSHARED) , Y4——enable-shared YRS, WA FAFH:
PY_CFLAGS

Lo ik Sh: S (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) o

PY_CFLAGS_NODIST

BRiA N: $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal ,

Added in version 3.5.

PY_STDMODULE_CFLAGS
FIT AR X R SRR C Al

LON N Sh: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

Added in version 3.7.

PY_CORE_CFLAGS
BiAH $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

PY_BUILTIN_ MODULE_CFLAGS
GiEmehras , PR TE R R RATHRATE S N EARHOR A EE, A posix B
BRiA%: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN,
Added in version 3.8.

PURIFY
Purify fiy%. Purify 2 —> WA T .
BNK B (M ).

3.5.3 fEEIBRIREN

LINKCC
T HZEN python 1 _testembed BIFEFRIEEIERS T2 o
ERINA: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
AF B LDFLAGS W{EBi {4 . /configure JHIA,

WEFEE CFLAGS , LDFLAGS 4%, IXFEM Fgt vl DATE 47 LA A B AR 3B A S, 1 AS i fi
Tl 2] PR A4

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST [l 75 crracs nNopIsT #[F. — H3E 4T Python NI 24 HoAN4k i 2L B AT
RN LDFLAGS H—34r i a] i & (eh-65320).,

Fil, LDFLAGS AR 4404

o JmiRARiEA L T AR R E R . —L AR ARG IR, I H LDFLAGS
W RATAR] FERR AR 56 T user- I package |2 TR LR -1 AR
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CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure A,

Added in version 3.8.
LDFLAGS

FepEgeAnaE, BN, QEREACTIEARUER H 3% lib_dir b, 35 -L1ib_dir.

CPPFLAGS Ml LDFLAGS #sif5 B4 7 shell F{E DATE RS F ASRAS & rp 48 i 1 H SRA 9 Jisie .
LIBS

FEpEfR ARG, TERERE Python WHRAT SCHRI G EAL B A BERERR -

il -1rt,
LDSHARED

AR L.

FE#%{H: @LDSHARED@ $ (PY_LDFLAGS) .

BLDSHARED
I ZE libpython 4.
JEE{H: @BLDSHAREDQ $(PY_CORE_LDFLAGS) .

PY_LDFLAGS
TH{H: S (CONFIGURE_LDFLAGS) $ (LDFLAGS).,

PY_LDFLAGS_NODIST
FH{E: S (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_CORE_LDFLAGS
T AR A g SO A AR R
Added in version 3.8.
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£ Windows _E{& B Python

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

ANEFRZLE Unix REGAIRSS, Windows KAFEITA 32 R 4G5 L HFAY Python Fil 2225 k. 4 T il Python 1]
., Z4PAK CPython FI B\ AHEAS KA1l 41k T Windows ZAEFEFF o X BL22RE Ry - gl ) ok 22 3% i P
2% Python “Z2RE i, ALk sp b A P A2 DR RS R ZE . B R P U RENS M B B HLAS LR A ] Pk
T78%%, IFRAL T X B R e A Hb 23 & ) SR ZIP S

i PEP 11 firi&, Python % i A 54~ Windows ~F- &5 19 37 F5 (U FR T8 Microsoft il >4y b 4E K 3¢ 5 J& #A
WHIIUAS . X IR A Python 3.12 3+ Windows 8.1 M HJFAIMA . WIERARTEEL Windows 7 SCHF, 1544
Python 3.8,

Windows $fit TR Z R RIA LR T, BN L3RR P 3 — B R

TG AL W TR AL, X Python YEATALAZSBUIN H K IF A AR, B k.
Microsoft Store &, J&—/ & H Tz TIARIE, H-6H IDLE s HAh T & FREER#7 5 Python “Z3& . B
L Windows 10 s BB RS, (HA] DAL R ZEE A SR AR . Bl TiF2EHEm SRS
7] Python JeH. T H..

nuget.org B4 R TIFEEN RGNS B ZSE . ©rl HTHE Python ez f 74, (HARR] & H Hik
HH P T,

ST K , J2 Python HY/NIZAEAL, B B A ECH) I IR
41 EERRER

411 Z2RER

U/~ Python 3.12 “ZZ%ERR P ATHE R 3K - 32 (Al 64 SEASHI A WA~ web installer (W45 424540) 24>
NIRRT R, B R, IRETR B A N TR AR offtine installer  (BSEZHEAL) N
PN T TR ANE, AP REITE 2 Internet 52 F 3. 165 & < K 0 7 F 8 DL T FE 2%t
RGN 3R HA s

R IG, ATDATERE AR N2 —:
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

WnR AR RS Rk ]

. % ?ﬁﬁ%%}ﬁﬂﬂ%f?ﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & ) %

* Python K224 FI 3 1 P H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o RREAHRUERE, WIREM:, JHsh#Al pip

o GAGERE, 224 H O A SR PATH

o AR H AR H Bl E LA R

g [ Mg | G AR RRIRIT T T H AT 248, 0 o A S e 2 AR (Y T R A T RO )
e Aol TG g I [ BB s T 3000 A2

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
e Python 4235 5| Program Files H 5%
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
o L IA) ] DAVERE AT e fiE
o BRUEPE T DATI i 7 Y
o MR, LR H SRR INE R YL PATH
o PERSHE BT AT B i
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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

TEFOH A Windows Hr, BUBR G AT g5 2K 24 32,000 N EAF. (HFEZLEEE R EE <8 H Win32
KBgAR” dHAmg ., siAEyd 364, HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & 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 ZRHRERENTE
AR UL PRI I ] DA A QATH8 € , AVFIHA LR FAEF 2 Las B 2%, T P

KHo B LATEARSE I UL B 00T BB 2, DASE Rl— 2B (E
AT GE T /2 AT RER ) IR R A

HIR ik

/passive SRR ITEH PR E
/quiet LA H BB AN 7R AT UT
/simple B 1k P

/uninstall FEB% Python (JCFFHAIN)

Nayout [directory] T | % A 201
/log [filename] F68 5 H e &

A HA TR 2 %0 name=value , HAEERE 0 REAFARE, 1 RBAPEA RS, W
FHIEIAY SE RSN FRATE Fr7R o
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B ik B
InstallAl- A FrA FH Pacss. 0
1Users
TargetDir  Z¢#45 H HF InstallAllUsers 365%
Default- N A P ER SProgramFiles%\Python X.Y By
AllUser-  \NZ&EEEAE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- W HEPS R A4 S$LocalAppData%\Programs\Python\PythonXY By
faultJust-  FZ2HE )70 $LocalAppData%\Programs\Python\Pythonxy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FE/RIBGABEEX (%)
Custom- 3 [H
TargetDir
Associ-  HEHATRETF WAL EER 1
ateFiles Il 15 22 BH W
Com- BT .oy HEE . 0
pileAll PyCo,
Prepend-  PFLZREFNAHFEHM 0
Path Z| PATH ¥ .Y TN
Z| PATHEXT
Append-  FFZBEFNA HFEM 0
Path 2l PATH H .PY R0
Zl| PATHEXT
Shortcuts AR %, NEREAE, 1
SCRY AN IDLE A 7t e
WIE-Y
In- 273%E Python 3 {4 1
clude_doc
In- R R SO 0
clude_debu
In- YT R F R U E 1
clude_dev Cff. AW&IX— 1] g
FECERATH
In- % python.exe PAN 1
clude_exe #H . ZWg I InT
B FECZBAT
In- 4836 B F Windows 84 1
clude_launc Python jz #) %5 .
Install- N A A P &R 1
Launcher- & 3 #%. & 5 =
AllUsers Include_launcher
BE N 1
In- GERARUEERNY R, 1
clude_lib 44 WX — 2 1] Bg - B &
R H
In- LARARSEIY pip F1 setup- 1
clude_pip tools
In- ZHRMAFSE . 0
clude_symt pdb)
In- 4 Tel/Tk SCHFAINIDLE 1
clude_tcltk
In- HARUE FEMIA B 1
clude_test
In- RS R T A 1
clude_tools
LauncherO %% /5548, XKE O
= k zéﬁﬂ H BA
3§imple- iﬁ%)ﬁ ﬁ%%&g;’% {JI 0 Chapter 4. 7 Windows _E{#F Python
Install
Sim- A2 ULt s (%)

pleln- I E S Y e,
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
FeSm— AR RIR T, A Feif B 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 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

N
<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 AW 205t P R AL E5 Python AYJSESE N IRINRE, USRS L X LI E AT AETE 2 Internet JE 4
N TG ANRBE, W] AR N BT AT RERALIE, DABIEE—ANSE RIS, 1A R ARG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR fir % DA R 30T W] BR3P . IFICAF2ERF python—3. 9. 0. exe Bl 24¢
TR RSEPR 20K, FFAE B B b A8 1~ H S DARE G [R] 24 SCPR R A b 58

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

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%% Python )57, RXWI DAL Windows HifY “FEfF MITIAE” T HISMEUMERIIRE. 2k Python 4% H I
e CHIBUEST DR TAT I R

BT R G A 8 O AR TS I B BRI BE - R SE O S R N 2 2 B R AR TN 2. R
B TR AR BRI, B2 H o EABEnX LY, R B st 4N bR % )5 BB 2% Python,

ALY R 2 BRI IR R R BT SO, R N R B A B Ay S

“EIERT Rt MER Python, {Hi& A T Windows &9 Python i # % BxAh, BAE “FEFFFIZIRE” A HEH
%H.
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4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fi & —™5) T4 %<1 Python fiRERs , FBLEXTEAC BRI T EH, GIanH T80,

BRI L, EHOREHA BT rY Windows 10 B0, F7E Microsoft Store [ JIJ F2 ¥ H1 48 % ”Python
3.127 . B3 v A2 T B Python Software Foundation % 77 F 423

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

TS, I DAETF G2 R ) 5k 2 3h Python, Bk 3% 0] DAZE Ay A HE 75475k PowerShell 235 i A
python BE3. WANTPAMIA pip 8 idle SRAFH pip #1 IDLE. IDLE tEFF4fZEH I,

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(o 3. x BEEHENNFE A, Hln3.12 ). £ RE-——> £W--> MAMG @IS, Mk &2
W, R SRS KRBT python MiiA . AHHALR pip Al idle HBEFRN python ilAR—E.
AIPA# A python —m venv A& B IIAEEH-BOE H IEH B .

WRAIRE B L% T 73— HUAS ) Python I E 7 MBI /RE) PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR . EFEIFT L%, 5 python3.exe B python3.x.exe

py . exe JHBIAPRRLIN Python 224 it , (HEILIEM HI R F AL G0 &R 45 LR it

MR Python, FHFIIT “BLE” HAA “RONREFRITIRE”, sEAE “JT4R” Fh4kF] Python, SRS A
wr AR I EIEFIHERIZ E % Python R P FTA L, (EA S ERATAT FE AU PR

4.2.1 EX08915)3
FiE . ERRAAIEH B RN EER

H1 T Microsoft Store [ FIF/F (BRI, Python 7% il G Jo 4% S = B TEMP FIVEMRIITHEE A
Vil AR, BREAB—DRARIA . WRARMEADTE S0, WTFRELR e R 2R
TEIZ 1T I, Python K {fi F 4144 Windows SC {4 3¢ F1 33 M R Wi () — A FAA B A< i, 40 SR PR B AR
£ $APPDATAS 4 c:\Users\<user>\AppData\, W45 A C:\Users\<user>\AppData\Local
B £ 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

LR, Windows KR [0k H AL SO S0, BUE AR SCHEARAE , WHR R B #1445 Windows
HsE W e, FlinsiEl c: \windows\System32 1% [0 C:\Windows\System32 WJNZEN_E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 N

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

>>> 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'

25 A\ F| Windows YRR, SN TITHR:

* M HKIM\\Software BEHUE B AR VFAYIT H G R SUHH) registry . dat WAEGIF.

o YRR B EAFTER 7] HKIM\\Software G A, RMEk BA SRR VR

o 280 ARl R I SEAE AR BT P AR IERR R 5 RAX BB [7] HKLM\\ Software 5 A M VTR .
A% I KR A B R T PR S L 4, 35 A ) Microsoft T 37 A 58 4% W] A5 IV B9 SCAY, 24 Fi 7 T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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4.3 nuget.org E&

Added in version 3.5.2.

nuget.org J&—/ME A Python $1J55, I TESCA 4272 Python Y R GERYFF SR MM L. 18 Nuget
s& “NET RO EES", (X T atmn TR ERY, el MR TAE.

Vil nuget.org SRIPCA KA nuget FIEHIEE . TIHAYHZX] Python JF A AN FORME L LB T .

nuget .exe T LET DL E M https://aka.ms/nugetclidl Nk, U0, i curl 8% Power-
Shell, fifi 1% T H-2%% 64 fi78} 32 fi fe it 4% Python:

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

FIRPERRE A, THIRIN —Version 3.x.y . Wi EZEAM - B, @R THT. B
BT, FHREMARSEMAMMRE, WA -ExcludeVersion BEI, W& FRFFALE 221
FEMA . T H B2 f Python “Z2%4[¥) tools Hk:

N

# 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 WATTIG, WARVATLRBOFIRAI MU e kiGN 86, PRSP 6 H R
WZRE . MARAEMHZ BIAGRE SCHE, W2 CLARGER A shihdT i

%7 tools HifAM, A —4 build\native H3k. B & MSBuild Jg 134 python.props ,
AIPAFE C++ T H A fil SOk 5 | Python 4225 . A 5 638 K5 1 Slie AR P (S F AR SR S A

nugetorg F W A fF H W =2 wwwnugetorg/packages/python X} T 64 v R A
www.nuget.org/packages/pythonx86 i 32 VA,

4.4 THAHE

Added in version 3.5.

RAZNEATIOR 5 /)y Python BRIEHY ZIP SCIF. B BAEAME 7 — DN AP I—#B0r, A2
A E I

ML, AR R OLF) SHPNRSG SRS, AR, REHMREERC 250
AL FRUEEAE AT giE R pye SCHBEEIEE—A ZIP X, FF#HET python3.dl11,
python37.dll, python.exe fll pythonw.exe, HHPANEFE Tcl/tk (BFEFAERBITEHE, W 1dle
4§). pip Fll Python (4.

HE: A RT3 Microsoft C Runtime |, W R )7 223 fE 7 s 2 ik b oh k. 470 7]
B &S 4 2 AE ) P R 40 b B i3 Windows Update | zh42%8, I HAT DA S 7E R 46 H st b 48 3|
ucrtbase.dll &N

S =07 B A% i AR SR A AT 208 o XA BAT IR SCRFR AL Python 2SR RE(H
pip A BRI AR, A n] DA/NOHERF pip (S BRI O EUEAT A S S0 Gl H, 5=Vt N
W AR I —300r C AT ) ARBE, PAEIT 2 N SIFE ) P S B0 2 i RERE A DR SR AN e 2 -

A T ZATIRE P ERE
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4.4.1 Python N 2R

i Python 4 5 ) B R FFH- A — @ SR P T i — 5. FEXAMEOLT, AT ABE A SR AT IR %
e % Python MALA A . MRANENIXA ZEW SEM, ENIXFEELRGZ L), APIAET.
T & IR AT AT SR R B RS PP 52— L4, (oM PR it 1 e A R . A 7 il Y JE 3 e
BOA W R AIER R WRR 2 A Python iz Thy: PARATLAER], 23 BIMURAE B 0] DASRE , ORI AT
PAIEH AT FERZEAGOUT B E USSR W% R 2 i 1 e A Tl RE IR Py_Main
] B 7 Y B A AR BRSO PR B i R BT A, U B i an 4T S AR python. exe 5
pythonw.exe . fEXMHEILT, N ARFRFIERH Python MAZHLERAFK, H HA Al GEIC AR
5 HARIEAEIZ AT Python JERR SR SIRIX 20 TF A«

X ROk, %S Python RIATSCIF—EIE N H R %%, PARRIREATERAR BT . [
WEshds, BT AT HAUALE, PONTER SN RS Z BTA L 1R R B

4.4.2 #& \ Python

JH A 3t AR 2 55 14 17 ) R P 7 5 AR A AR TG 55, i A X Python Z A7 MR A T H B9 3l
L NIRRT AR AU, FLLH K ] python. exe BUEIEMH python3.dll . Joif
FEMPRE DL, RFR I A AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR IS RT I 2y Python fERESS -

SRR 4, SR AR BRI E, OATERI IR 2 A LS hE R AR 0,
TR A S AT BRI B HL 2258 2 1 A ARAR X )

4.5 HREG8

B T HRUER CPython ZATIHUZ Ah, A —La&HHMIIREE M AL, PUT @B TCAS S H 32 2L R 471
x=:

ActivePython
HAZ VAWM 2R, SCH, PyWin32
Anaconda

WMATHO BRI (40 numpy, scipy Al pandas) Al conda 4 FEEE.

Enthought Deployment Manager
“F AR Python PRI Bl G

2 i Enthought $2{it T Canopy, {HELZ T 2016 4E450 A= iy il .

WinPython
FiE T Windows B AATHC, L85 M T AR U @ Rl Al TR

TR, XA REA RS o AN 1Y Python BICHAZE , FF HAN 4% Python [ BAAE 8 30H5 -

4.6 527 Python

BN AT PR I i HiE 4T Python, W] DA JETE Windows PV EE — LU BRI\ FRIEAS . BN LR p 4
HET MR E PATH Al PATHEXT A8 S0, (HiX (S A THRA . @FLd. mREEEHHEZ
JRASHY Python, 2% FE{# & A T Windows 449 Python 2 #) %% .
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4.6.1 BR: HEMEETE

Windows FuFAE ] P19 HIR R SE AV AL FLSRBIAS B, Gy &S R BLSR B B
ST EIREE R, WHTIT BRI set @14

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

XIS B S SCRE N TAERIE I & B TIRAR M A a A, I HL, sl G S shr A0 i R
JTEBAR AR BX LA

EH TSI BRI ERR, ARVIETF IR BRI FT . 407 python. exe 1)
H SR B LK AZ 2 PATH 2005 S IE B AR Python (1% il ¥

FORABECAIMEAS B, il PR SR AT R, ST RGBS R ARIRE,
RIG R T 4. FEMHERET, AR LORIMEE SR PR G AL . EHN ARG AR, GHEE
XML T TOBR Hil e (RPASEE SRR .

ftiE): Windows 2245 i A8 BEERIRAE RGVERE 25, IXWTRERAEME L PATH W FEE AL,

PYTHONPATH AZH ¢ Python WA AR, PAICERARE S i pg A2 & 5 Brf B %2 1) Python fi
B LA T S /N W e

hz%:

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

Windows | [t B 45% 5t B 2

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

T IR SOREAS R set s

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

T RAMB U R setx fird

4.6.2 &} Python o[ {730

1E 3.5 ST

W71 B SR Python MFRERRHTTUGSE I A1, T RERARTE G 242/ 45 T 53l Python., Z2%6RE
FP A — AT n] DA F

TEZRART IS — 0 b, FTRAGESEFRIC A “FF Python VR INBIFREEAZ &7 (eI, DAGHZEBRE 52206 (0f
BIRIIE] PATH . JRIRIIT Scripts\ CARMMIE. X ARE A python SRiafrifss, H H pip
HATFEZERF. FHit, S0 ARG TR PATHA, ES5HEG 47 0.
URAE L BE A e 01, MR 2] AR Fris AT 235y, 8“8 IFBHE. 83, SR
T 2 BT I EFIMEM PATH o £5F5 20K Python 22245 H SRS N E| PATH SRS, 1%
WESHMEAH S0, ORI F R (BXmm & H E8fs) -

[C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9 ]
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4.7 UTF-8 &3

Added in version 3.7.

Windows {148 M1 6621 SO AR (ANST AU 30) . Python B 1R SCA SCHFBRIARY
Inidks (Bl locale.getencoding()),

X AT BE S IR A, PR A PR R RTR 22 40 Unix RS040 4% WSL (Windows Subsystem for Linux) J™ 32 fi ]
UTF-8,

AR ] DA Python UTE-8 5 5CRFER A 1Y SCAS 4 i A% U A UTF-8, % ji A Python UTE-8 52X n] DA if
-X utf8 M7, i PYTHONUTFS8=1 &4 &, HS W PYTHONUTFS T i aa] j= i UTF-8 &
K, HSRMWFE: EH T 7RISR &,

24 Python UTF-8 15 fe FHIRF, AR{5SR AT DATE i3 "mbes” SRS #5 f F R A mfidg =t (ANSLARIE L),
RSN PYTHONUTF 8=1 Bl ERIAIASE AL 85 2RI RGP 09T A Python 3.7+ W . WHERAIRAG

fif Python 3.7+ [ FI AP RO T L G0 A GE iAo, IHERA B EL IR I PR A BB fH ] X ut £8 iy AT
g8

WE): BPflAE A 2 UTE-8 #Cit, Windows HiZfr) Python t£57E AR 15 Hh R IA 6 UTF-8:
o A 1O WIFHRME VO (P PEP 528).
o XM F Gt ik X (S0 PEP 529 TR,

4.8 5EMAF Windows i Python fEzh38

Added in version 3.3.

T Windows [¥) Python JE 8 #% & —A>5E FHARY, Al Bl A1 $ATAS ] 1) Python fiiAS . B Ao (8§
BAAT) FEEE Python MU 630, H-X5 & S H AT IZ A «

5 PATH AFRAN[A], A2 A2 i G d i) Python JiRAS . & B 1) 4% i P 2 i AN @ R 2E3E
TS IAHER , A2 6 o 2 B A

R BRI 2AE PEP 397 Wi iE ) .

4.8.1 R4

M&HLTT
1E 3.6 IS T

4= JRy %4 Python 3.3 J¢ S A RHE S S IE/RAY PATH b B30 FEF 5 A AT Y Python HUAEZ,
PRI ZEE AN TE R B2 B A RS R I, W e 5 m AT A T i

& 1
RS KB E 2R BORTIAS 1 Python £ JF 30 - BRI PAIEFR , I HAFEE MR HiAh fy 47250
A% AIRE) Python,

MR T 2N RASHY Python (filfN, 3.7 #13.12 ), &R H] Python 3.12 JH3) - {124 /5 5] Python

3.7, Zikar S

X )

AR AR B © 2223 19 Python 2 EGHTIRA, #2iPA T an
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[py =2

WREEDI AT R, WIERM G R s

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

B A -
el

[py --list

R HTE 23T Python HiUAS

-x.y ZH2 -V:Company/Tag ZHHIRIMIEA, € RFEFE—FHER Python izfTi, ALHH T HE
T python.org PASMMTT A A . ALAE G PEP 514 JEATHE M8 17 AR @ nT g B . —-1ist fiy
RPN A -V s AR AT Iz AT .

B -V S0, $55E Company RHEZELE R FIR H %4247 BsfTiy, MAUEE Tag KFEFR A B
ARMITHIZATI . TR A SRR S U > 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

SRR (=3) KRR B A%.0 Python BATAIIZATING, TARERE HiAh > 2. (HZ2, 58P
A (V' 3) WPRFEFE R A ATATBCA R Is 1T

Company J&7F 52 B FAFER E AR/ NG AR HURA 7 A TS . Tag W2 AE 58 B 4 s i 28 _F EATPLhL,
BT T — N TR S S R, 3O fodF —ve 3.1 PURL 3.1-32, {HARPERL 3.10. Tag 244k
FAEMATHEF (3.10 b 3.1 8D, (@2 CARMH TR (-v:3.01 FFAITHL 3.1).

[Fl# 1818 (Virtual environment)

Added in version 3.5.

94 B0 P 47 I T W ) Python RS, I FLHESLEREE (F BRI B B8 veny Bibes 5pi
virtualenv TH) AFEaiRas, MEShEIIGEIT R MEIOMRERT AR &R, BHEiT2 R
Foe, W ELERES, ol aUd4E 4% Python HiA .

MEIE
EFATE— K Python JHIA - A —4 0 hello.py ML, HAWELTAAE

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

M hello.py FIEf H sk, SATPAR fir -

[py hello.py

BVAZIE R F Fof Y Python 2.x ZRE A S EFTEIN R . BIAE RS — AT O

[#l python3
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PUAE FRT AT A KT BV ST 1) Python 3.x {5 L. 40 B Ay 4T/ Bil—HF, AR W] DAE B Af b e A
$Fﬁﬁé€o{fﬁigﬁ4ﬁﬁﬁi€T Python 3.7, FHZLHFEE —ATHON #! python3. TR AMRM HFEFTEIH T
3.7 BIAEE .

R, SREAMAARE, B “python” KHfi I i 4R Python 2.x FRGHIRAS . X220 T 1) 52
Je3fe#s Unix, Hrpip4 python il # 224§ Python 2.

et = E

LRI %R FE B -5 Python SCHE (B .py, pyw, .pyc SUPF) AHRER. X FEIRTE 24 A Windows BE
EPRES HOUGE A — NSy, KRR ESIRER, PEnT DA s R[] B9 T Bk B A 45 1 B 1 19
JBA .

R 2 AR, BN EBIAR Y I LA 3235 21> Python fiftAs, RARHURT 5 4TI N A

4.8.2 Shebang Lines

R BIASSCPERY S —ATA # ¢ JFSk, Ry 7shebang” 47 Linux FIHABE Unix $#4F R G XX LA T
AHUSCRE, EATEFEAEMIE ARG L RIER R AT AT A . XA EBh4% L AE Windows _EX Python
A AR A TR, BT AR BIE R TEN TR B .

5T e Python [ 1) shebang 75-7E Unix il Windows 2 [, BREILHVEL “HI 48
EEM R, SR A R

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

e python

BN, WEREATIGR 4T

[#/ /usr/bin/python

)

S IR Python. V€ Unix 145519752 Python WIAEL ST T3k—47, fI7%% Bl e
AT DA st S B B T TR . A E Windows L4 S5— B IA, 724 Unix LA, B A%
B DA /ust Pk shebang 7.

ALA] bk Pl Ay B T AR 2CFE EAS (RTRAOCH R ERRAS, nT DUA BB AR B A ) VERJE4 .
AN, WGBSR RS Z S “-327 SRiESK 32 fikiiAs. Bl /usr/bin/python3. 7-32 ¥iE
SRAF T 32 {if python 3.7,

Added in version 3.7: M python JEZhFEIT 3.7 F-ih, FILAE “-64” JFZWA 64 fifiiAs. ILAk, AIPATEE
WA RS EEMZEH () /usr/bin/python3-64 ),

TE 311 HUAYSEE:  “-64” JRZREHFM, IAESPI N AR AR E Jy 1386/32 FLAYAEM7 . TR —
ANRHERIIREL, W -V : TAG SHOF bl e BERIFRZE -

HSWZFTH) /usr/bin/env B HA —DEIMIEE R ENM: . TEA LT 22851 Python fERERRIT, ILIE
FORFE T PATRE Y H 5% PATH W ZR S1ENE—DSE0E A ZFRAEICECLR Python FIHATAR)F o 3X X 1Y
F Unix # PATH $FTH RN env BFHITH. WRILEKIE env @S2 JGHE — NS EAIVCEL R AT
PATEEF , HiZSE0E A python JFLI), B R4 HAD Bl G S R SR AL B, ] DABEEIRIEAS &
PYLAUNCHER_NO_SEARCH_PATH CHfEE{H) kWit %t PATH Ay 2% .

TEAR P BLX PR AT A — A H-S DS A TR R BIAR 1. INT S 1Y) [commands ] —F7 k. Xl
FHARARFARI 2 58 K AT B S 7 AL BB B8 iy & fin 44 A4 R A — D B 288 (TEJH 5 U547
AT ATREFE RN R 254 ), TR AR E 2% 0T A TR P i sE B A (FEINT PR E BT S 40rs
PER S BT 5 I ) -

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe
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AT AR oK Y BAE INT SCO 1 fir S ERSB 24V Windows W] BT R 1 26 %8 SR X602 BAS SC R H 41
B4R . XX Windows L J& 1 AR BAR T B, BTN b 22 e B AR U JAIAS DR AT S5 Unix XA Y
shell @AAAY . XLEFEARAI AN ESIS, FFAIAEZ S, EEZ RSN AR AR A AL
Mm%

4.8.3 shebang lines &

shebang lines i 1] PATS 5 BLAL 135 45 Python fREaR I HABIEIT . filtn, #RARE —1> shebang lines :

[# ! /usr/bin/python -v

S8 Python DA —v 3315 2

484 BHENL
@it INI B

JE Bl R R Al SO w0 PN AR B E H S5 py.ini (3LOCALAPPDATAS 1§
$env:LocalAppData) AN IITE Hk i py . ind o [AFER).ini SCHHA B TR BhAR 356
&7 AR (B py.exe) F1 ‘#10° AS (B pyw.exe).

CRRERF HSRT AR E R HE SCURSET AT AT SCPRSS 0.ini SCPRR A2 3L, DR R AR 55 1 119 ini
SCPEARA SRR ] DA 6% 425 ini SUPEFR a2

B X EXiA#g Python R

FERLLEIUR, WIATEM 2 SRR SR, PASEE i K56 I WEAS Python JiiAS . HRASBIR & 44 DA i
ARSI, A PABEREGER C) AWRRAULIHAT . Beah, mIDAE R INT-327 5 “-647 KI5 2iEK 32 i
e 64 (LR,
Bilhn, —> shebang line i # ! python 1T A AR ERF, M #!python3 H—MRAKRESRF, BHIEE
— AR
WSRAE A PR B RA PR E AT, WA AR EFRBEAS & PY_PYTHON DA BRIANRAS SR BT WA 3
B, WERAAT3Y. AR R DAY E ARl i ay A TR R R AR TE,  Ebanv3”, 3.7, 73.7-32” 5"3.7-647, (T
HERET-647 FETAE F T Python 3.7 8 = A L& 1 IR Bl - )
WER A FENR B RABR EAF, WAl AR B SEAE & PY_PYTHON{major} (HH {major} & Liff
FE )21 ETARRRERT) PATE B SE B RS . R FRBIXAERGBE I, JH 28R 2 B 222617 Python
AR HASE A 32 BERCAS R BN W BB R UAS . RS AN BERRIIE, (A2 AR n] BB S 1% R 9 o Ze2& B AR .
TEZ%E THE (major.minor) Python MUANf) 32 (A1 64 i) 64 i Windows |-, 64 {7 AR IRZ 2%
KT IR RE 1 32 70 64 £ SE PR 2 ANt -- X6 T R sh ALy 32 (A1 64 (i#R 2 IERAT) - WsRvT i, 32
AR BT ARHBT ) T 798 E AT 64 i Python 2238 . X FER W] AN S 3h s 9478, HHNEE PC 4%
BT WRERRA, A RN ZEEMmT (B, AHEIEE 32 {5k 64 (AR Python FIAH L ) sh#s & 75
G %) . BRI, T ATERUCA B IIAT B0 TRy “-327 5 “-647 SRR NI
i) :

o QSRR BCE A R, A4 python Hl python2 RRf H 42 ¢ i Fc B Python 2.x fRUAS, fir 4

python3 R 512 1 Python 3.x.

o 7% python3. 7T IRARSEFEMIET, FMRACTEEIEE.

o N5 PY_PYTHON=3 , 5% python Fl python3 #5543 11 Python 3 R4,

o NI PY_PYTHON=3.7-32 , fiv® python ¥ 3.7 B 32 A52H0, TMifiy2 python3 B8 B 28T

L4E[F) Python (PY_PYTHON RAE AP N FEE T EZMA )
o {5 PY_PYTHON=3 H PY_PYTHON3=3.7 , fird python il python3 HRRAF G 3.7
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B PR BT AL AL, If W] DATE S 2l FE 6  RIND SO A S B ) Y 8 . INT SCF A /Y 3 20 B R
[defaults] , HATEEBEA RS PY_ BIRAIEARME OFHE IND S PS4 A X5 K
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

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

o % PY PYTHON=3 fl PY_PYTHON3=3.7 #H4T 15 A F AN INT 34

[defaults]
python=3
python3=3.7

4.8.5 SHf

IR MIEAS i PYLAUNCHER_DEBUG B E CHATLMIME), Bah#s L2 Wi s ST 3) stderr (RIFEHI4) .
A5 E A REME B LR, BN Y AR E R EWUE AR Python PR , 4558 AR Ry 9l 164% A
Kl T 3047 H A% Python fUSEPR 24T . B0 3252 H AR A T IR A .

— g —

4.8.6 $iz1T

R FFIEAS B PYLAUNCHER_DRYRUN L E (CHAEEME), Bahedli B e s irnms, HAS%
FrJE sl Python, 33X A0 B0 ] S shas s A7 46 0 28 )5 B 322 5 3l Python (1) T HRRARA AL, HHES
AENFREH a2 B2 SR UTE-8 Skgntt, PRmiEdHil & bl GE Joik E e 4y

4.8.7 LH#FEE

R EE A & PYLAUNCHER_ALLOW_INSTALL B2 ¥HE (CHARMME) , 1M sk Python i A1% 5 4
$e{H ] PATE Microsoft Store 3545, JRBI# R 22038 2 . XAl REFR S P T As Bk 5e A, R AT RE TR E
WIsT a4 .

HHNEY PYLAUNCHER_ALWAYS_INSTALL AR5 5 8UH sh#s M2 22X & % Python, BT & 40K
., XFEERETMREK (FFHN 245 PYLAUNCHER_DRYRUN —&fi ff] ) .

4.8.8 R[EH
Python JE#a% FTBER I DA R BB S . AR, BOAEMINEAT DARHX 2R 55 Python 7% B fYiR
(1R 5)

B R) A ARRAEACE P, I AUES % . [ T AR BT PASMECA HAt A T AR B  5 e
il XLEI% H R DAZ BRI S RENF 51 11 o

2R =37

RC_BAD_VENV_CFG 107  #%| T pyvenv.cfg {HXHE IR,
RC_CREATE_PROCESS 101 J33h Python 41,

RC_INSTALLING 111 e E5), HadHEAE g BEEETT.

RC_INTERNAL_ERROR 109 ERFMIAER. HIRGFEEFEIR.
RC_NO_COMMANDLINE 108 JCEEMEME RGBT
RC_NO_PYTHON 103 JEVEEN TR IR A o
RC_NO_VENV_CFG 106 FEF pyvenv.cfg (HEH#T.
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4.9 EHER

XL REPAEAN ) Windows J1REXT sys-path-init HH RIS T THNFE.
LIAH] . _pth SCEHF, sys.path 2 UATE Windows FIE TN
o TEFFIRET, WIN—AE4&H, EAEX N T 45 H 5%,

o WISRIABEAR B PYTHONPATH F74F, WIFHE % 3 p Tk, WIE: FRUS I H o R, #F Windows
b, AR R B AR S B, AR T IRSNE AR R P I E S (C:\ 45).

o BUAN R YRR T B AT W LAAE b B Bk A B IS i 2 ¥ F 3R HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 ¥ TF B9 \SOFTWARE\Python\PythonCore{version}\

PythonPath Ht. DA4F5 43 1 8% 42 2 45 £ A S BB 19 1 58 5 3 350 i A B% A2 B8 s n 31
sys.path . (FHHEREITA RN ZEAR 70 6 HKLM, [F ik HKCU i@ %~ 7. )

o QAR E TIHEEAS R PYTHONHOME |, WIRFHARE A “Python = H3%” . 0|, F= Python RJHATC
PR B AR T3 7 “landmark SCfF” (Lib\os.py 8 pythonXY.zip ) PAHEW” Python F2H3%
WAL FE] T Python F2 H 5%, WIEFZ I M T H s N#| sys.path (Lib,plat-win
). W, Bl Python B4R MAFAETE M HH 1) PythonPath #4315 (1) .

o QNS48 E| Python Home, ¥ 4A $8:E PYTHONPATH 35548, - HARA B M, Wi B
MG HEBRIARR A (BIA0 . \Lib; .\plat-win %%),

UNSRAE T2 AT SO 55 1 B ] AT SCF B — i H R P RS pyvenv. cfg SCPF, MU ARG -

o IR home 2 —ANEXT AL, HH PYTHONHOME A% E:, WIAEHEWTE 46 A7 B i A L B AR A 2
T PAT S AL

BB FTA R

* izfT python.exe , B Python H 3 FHEATHA.exe (Z23HAS, B E K H PCbuild H3%) i,
ML DA, FEZARENER TR ORAE . IRABIBEENR PR AR <R AR

* 4 Python LA TET — A exe (AFAYH R, it COMIRASE) I, K ARLHERH “Python Home”,
DL ] 7ok BRI DB AR . IR 2 i HA < AR P AR

* W2 Python FAFNE 1 H R H HBATEMRE (45 .exe, —ARFIFRIGRE), B4
PREAFEN — 5 —LEBAERD R B AR RO B A2

X FARLEAE ELKF Python HHZBEH R AR P8R AT RN, DA S BCR B 1k -5 HoAth 2252k -

o FERH AT SO S A L _pth SO, S H SR O Z WS AR g
BAe, HZM site , BRIEFIH import site.

o GRARAE B QAT AT SO Nk python3.d1l 8 python37.d11 , #£ Py_Initialize ()
Zui, EERXJ py_SetPath () 8f (£/) Py_SetProgramName ()

o VER /B E TS PYTHONPATH HAER B B N AR FH) python . exe Z HiXE PYTHONHOME .

o QERBONREME I R AT AL (B, B — DAV AT EIRZAT python. exe AR, TR
L% H P AEAE landmark SCPF (Lib\os . py). (R, TE ZIP PP BNZ S, (Hak:
) TR i 44 1 ZIP L)

ORI R R G 8 R SR 2 e T B R MO — R OB ORI, 750, P
At T S BRI B L B, 55— ORI . RS A AT R4 45 A
SR Pl R AR B 2 B

16 3.6 IRIGSETE: VR . _pth SCPFSCHIFM pyveny. ofg SR T applocal H.

7 3.6 HRIOSETE: 4 55T ATSCPF BB SRR I pythonXx . zip fERNMHERIFR G .

£ 3.6 U2 A BEEIH: £E Modules (& PythonPath) T i@ FRER AT DAY importlib.
machinery.WindowsRegistryFinder A . fF Windows [ WA RESTE 3.6.0 F 58 FLEAS gl 5 A
EAER R ] BERR 2 R AN E] sys .meta_path.
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4.10 BihnisER

JRAE Python 1) H B2 A T A 16 PR T2 AE, {HJ2 Windows A —SEIEFIRFIE . AERRIE ZERISNHAT A —
SOREHURIACHS Fr B (X L 1

T Windows PRI CSEAE mswin-specific-services 7,

4.10.1 PyWin32

Mark Hammond % 5 ) PyWin32 /g —2H ] T2t Windows % J@ SCRpp itk . X A4E AR S TH::
QIR (COM)
* Win32 API 1Y
« B (Registry)
o FH{EHE (BEventlog)
* Microsoft Foundation Classes (MFC) ] F* 551
PythonWin 42 PyWin32 [ffi{i i) — 76l MEC B JIFEF . B E RIS A A IDE.
L%

Win32 How Do I...?
i Tim Golden ff 3

Python and COM
iy David Bi Paul Boddie 73

4.10.2 cx_Freeze

cx_Freeze f Python A4 %% sl n] $UATHY) Windows F2)¥ (*. exe SUIF). MARSEMUILERAEIS, ARBERTAZY
FARE I R PP 1 JC 5 ) 7 22%€ Python,

4.11 #F:E Python #£ Windows

WRARREE § O %1% CPython, B 0B JE IR JiACIY o R T RAT 3508 A 4T R 5 A5 B 2 PR AT 9
By .

PRACH A 435 Microsoft Visual Studio R HEAF R TT M H SCIF, B2 M THEEJ7 Python MUANH) 41
o XHICMEAT PChuild HRH .,

Ki#r PCbuild/readme. txt PAFREUA M) B R — M5 B
XY R, 152 ¥ building-on-windows .

4.12 HibF 5

Wi Python WY ARWT A S, AFESCRFVARIE 23R — 2016 (T Ev I e R AL . 164 PEP 11
TIEPTA A SCRAT- G PRI E B .

« Windows CE [ Python 3 i /X722 5§ (HIHL84 232 S HFIN)
« Cygwin <https://cygwin.com/>*_ THEAFULIRAE T %4 Python fRFEE HITHAE.
K A BRI ST PG 0 AIE B, 5 Python for Windows
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https://pypi.org/project/PyWin32/
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
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/

CHAPTER D

£ Mac & #:{# A Python

=4

Bob Savage <bobsavage@mac.com>

Python 7£ Mac [J macOS AT HITEHAD Unix & _EATAYEARF AL, EAEAS—RAYE1E macOS L
A HABFESNY TR, BIUNHE & B9 FR N (IDE) B {45 R,

5.1 5ok Python

macOS H 10.8 JUABH LG % 12.3 fit A2 [ THE 44 Python 2.7, 4548 AT DAY Python 48122 &85 1) Python
3 AR . AR ASRE EE S AE” 3 ] " HE{Y (universal2 binary)” ) Python #E A, & REEIR A M A T7E
Mac #iHJ Apple Silicon CPU Eij# A4 Intel CPU |,

TE LR ARNRLTHEA A P

o @4 Ml python 3.12 ERIHAEIRN Applications ERIHH . fEEERATPAFRE] IDLE, &
JEAEEIE )5 Python B 47 MUEMEALA ) PR #E %1% ; VA Python Launcher, ‘& & # jEPE7E Finder
& 32 Python [FI4 (1 #E1E

e /Library/Frameworks/Python. framework HEZZ, {335 Python W] 474 % (executable) F1pK
TH (library), ARG A BTG F) shell B8 BLRFRZHE Python , ARAT ARSIRIE =2 ZE,
Python R4 T4 AT 5 AS (symlink) RIITE /usr/local/bin/ 1,

f#E: 7 macOS 10.8-12.3, Apple 2 fit iy Python Ht # H 4% 4 [F) % % #F /System/Library/

Frameworks/Python. framework fll /usr/bin/python H1, ¥R EZ 50 s g LeE2

‘B Ml Apple 2 il [ H A% Apple sG55 =y kBB H . wrtf, QRARGEERIE python.org Z2 KT Python

%Zl-‘,ﬁﬁﬁglﬂ@ FERRE b2 S (R (R PTEEAE) Python, R HGAAR I AR P Y BELARAR L1 7 174
—HEAEEEZE.

IDLE 14— (A1) (Help) 51, 545 A2 Python SCfF. MISLARIE Python HIBFF, {HE%HAAEA
BSR4

URARAZE HoAtL Unix 722 F ¥ Python, JREV/RIERZERTA B¢ Unix shell H47 Python [EIA 4> .
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https://www.python.org/downloads/macos/
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5.1.1 #0{F#41T Python [E%
76 macOS _ P A1) Python L)y v 7 IDLE # A BHBSBINE: 2 R & 1 W 46 T 2L (IDE) 355,
[FI7E TDE #1471 i 1 5 B35 B

NI A A A 7 Ay 2 51 5 Finder 3417 Python [EIA%, 1 7o 75 22— {1 4 i # AR S [E) A% . macOS Pt
T 2R Unix 6527 45525, U1 vim fl nano., ISR RAEZE—{f T Mac by gniEas, AFERE
Bare Bones Software {J BBEdit (£ H, http://www.barebones.com/products/bbedit/index.html) 2 A5 $E
TextMate (£ R https://macromates.com/) 9 2#:%+E, HAh 425 MacVim (https://macvim.org) Fil
Aquamacs (https://aquamacs.org/).

TR SO E A TEAS, (R ERER /usr/local/bin {7 shell | EgR
#¢ Finder SATRIVEIA RS, /RAG Wil 5808 :
* {'E#i 3| Python Launcher

* i finder Info 11 %7 %4% Python Launcher {EEIFAEIEA (sifEf .oy [EIA) roTEmME R,
K% B R[FIA. Python Launcher 27 M Acsa il [EIA EH) 7y Uiy . Hi HLBEIECAT DA AR —
YT A 2 IR R B, sl ) e 13 B DA 4t b T o (E)

5.1.2 &G GUI #1710
SHMEE IR Python, VREEFELIE % —(# macOS [IXE2 i Bl Aqua 1 H A HSESA X (BS2,

EATEAT GUI (F AL B ) ifest) 52 ARESR I sCBLAT. (1] pythonw [ii A& python 2
[ElEy s pR A EAS

Python 3.9 I, RA[PA#Jf] python 5i# pythonw.

5.1.3 BRE

macOS _| 1] Python 354 G HE R Unix B85S0, Fltn pyTHONPATH, {H Z(E) Finder [EIB) 3R &
18 S B E R R A Finder 7E[EIBIREAN €3 BURRY . profile Bf . cshre, RFFEEN.
% ~/ .MacOSX/environment .plist. HH&ilaE2E Apple 145147 25 4E QA1067,

B BR %% Python BEIFRIEEER, 2[E % #9149 Python 2tk Tf4r

5.2 E&{tFH#% I A (IDE)

Python [ff 1 i) IDLE B8 3855, A Bl A IDLE 34048, 5 L https://www.hashcollision.org/hkn/
python/idle_intro/index.html,

5.3 =& #IMY Python EF

BH = &y 28 F| Python Packaging User Guide.,
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https://developer.apple.com/library/archive/qa/qa1067/_index.html
https://www.hashcollision.org/hkn/python/idle_intro/index.html
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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.

PyObjC J&—1ii Apple Objective-C/Cocoa HEHLH) Python [EJ%% (binding), g/ KZ M Mac FHEE AL
i PyObjC Y%L, i 5 pyobjc.

TEUERY Python GUI T &M tkinter, FEF2h) Tk T HEM: (hitps://www.tcl.tk) . Apple ] macOS
5T Aqua JFAE AT Tk, FBi AR W] PAME https://www.activestate.com N E{AN 42 & AT DASE R GR
SRR GG A .

HEL#:A macOS GUI T HAE(F0] i :
* 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 51T Python fE H#EX

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

* Briefcase: BeeWare il H #)—#B%; —3KZHRFAE macOS FAIE . app A4, I eSS FIAIE
5 TH.

* 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/
Y — 1 4 & R 2 MacPython wiki:
https://wiki.python.org/moin/MacPython
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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

#mEE =R IDE

l f&%gg Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .
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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 TE— WA HER RS IR . FE— BT A A E R4S (delimiter, BITNIESE. 74558, 1E3E
gk =519%) R, sURTEE— Mg (decorator) 2 1%, Tlii AR HEHE, T B2 shell
JRHYTEF Python $2/R5 TG

o Fi# Ellipsis,

— {6 Python 2.x F2 A5 EE Python 3.x FEalAY TH, & BB/ 0 A A A
TERCL I, T L A A R T i A 1 3 R A T g e 2R

2t03 FE ] AEEHE R B DA Lib2to3 gl il Bt T — (MBS A I8, 7E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

g R EHIE (REE ABC) $#{IL T M ER N E R E, 1EEduck-typing (B TFE)) A4 7.
HAMBIR TR, B2 hasattr (), AIEASEMEUR M M GA0SEER (61406 FH ST ¥ (magic
method)) . ABC [EJfJ[EJ#E 1 subclass (FHiE]) , BMENHER 5 —1 class (JEE]) , {Hg50]
¥t isinstance () } issubclass () ¥k #2[E abe BALMERN 3044, Python A 7 £ B
ABC, HINERI G (7F collections. abe #ifl). 7 (7F numbers ). B (FF 1o i)
J import FAGERFIEALS (FE importlib.abe BifH). KA A abe B E . H O ABC.

annotation ([FJf)

— BRI class B, BRI 2 B0 R EHE AR BB O RRED . BRIEOL, e AR AE[Eoype hine (B
EHER) .

TEATERR (runtime), [ 353 00 [ RR SV A AE I, (B4Rt 0, class JBMERTR X W EfR, &5
Bl e ASAH . class FIpKEUH) __annotations_ FRFREMET .

#8522 [Elvariable annotation. function annotation. PEP 484 1 PEP 526, 1502 %A tohheERY .
R A (EVRR A A B 8y 75 5% 2 [F] annotations-howto .

argument (5[4)

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:
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o B4 7| B (keyword argument): FERFNFIY | PLERE)IT (identifier, 14 name=) BHFEMIS |3,
o2 DA ** KA dictionary (i) [EI{E R EERYS ¥ Bilun, 3 Al 5 #J2EPAR complex ()
WY F ) ) g [

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

* 12 % 3| 8K (positional argument): A ZBHH 5| BN 51#. (7E S | o AE— 85 B RAE R &
B, A (5) fEE * 2 & ierable (PJEWCIIE) TIOTCHEPER. G0, 3RS HZAT
ERCENOIVACGIE &

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

G BCE WA E Sl X M R A A e, R SERE A R AR R I, 552 calls T2, 75
Ak b, ATATE S SR AT DA AR — 5 [ Rl (B G i o A [

St s BRI parameer (Z280) W6H . & LEE D5 ERS ¥ Min2EE, L% PEP 362,

asynchronous context manager (JE[RIZB 5B BIZS)
— i AT AFE ] async with BRIAX i RSP F, MESEMEFR __aenter_ () M
__aexit__ () method (J¥%) AG=MHINY. H PEP 492 5] A

asynchronous generator (JERIBEIA:ZS)
—{l€r [A{# asynchronous generator iterator (AE[F]ZEEIEEENLES) MER . BEREKSG —(HPL async
def E KA FER (coroutine function), ERFIMEEME T vield R, ABAM—RYIAH
i async for [FIREMIME.

T M ATRE I A AR — AR P A ek X, (EAERELiEs , WT e R Fn 3k Bl 7 [E A BEX
% (asynchronous generator iterator). #—HFREN TR ENERE, MO E BN, PAREGE
o

— AR A EVE RS R A R await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JE[R]2G(EIZ:2SEICES)
—{ fyasynchronous generator (FEFEVERY) RSB

& s —{Masynchronous iterator (AEFIEENLHE), B EDA __anext_ () method gIFY K, &[] {EH—
E T % R {4 (awaitable object), %A EAFAATIE A E AR R T80, HEBE N —M yield
B yield GE{E AR, ERt B0 S ke (35 M s M E iy wy PR . HaE
R ¥ EA ZBERENS P __anext_ () [BIMEM WS AR BIER, &R E LK
AT, 52 (E PEP 492 f1 PEP 525,

asynchronous iterable (25 [ [EfCHf:)
— M Y, BV PATE async for BRAA R . UWHREMW _aiter_ () method [A] & —
{®asynchronous iterator (JEFZEICEE). B PEP 492 2| A,

asynchronous iterator (JEFRIZBECZS)
—{HEME _aiter_ () Ml__anext__ () method ¥k, _ anext_ () WEN{E—{#awaitable
(WS E) o async for GENTAERIEENMR AN __anext__ () method i [l /it ] 26 R4 14,
HP'E5|% StopAsyncIteration ffl4b. H PEP 492 5| A,

attribute ()&M)
— R LI A B RO ME, RZ(E K RE 75 1 ) 40 P i 502X (dotted expression) [ 44 g 22 B . 3]
an, WP o H—HE N a, HIFZETERELA 0.0 #i2HE.

WER—E T, 6T — AR B identifiers T e 36 2 #h([E)4F (identifier) 118 14 & 4
FIRERY, BIANGEA] setattr () o 1RIEFRI B 1 M6 0 1 BE 2 B SR xR, T2 5 B
getattr () FKESE.

awaitable (W[ Z:55911)
— [ T AFE await R X P HEEH AP 4. B0 PA R — Wcoroutine (hHE) , @ — A
__await__ () method ¥, 352 ([E PEP 492,

56 Appendix A. #iiEER


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/
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BDFL
Benevolent Dictator For Life (&S {-28M#3% ), X 44 Guido van Rossum, Python [ .

binary file (- JERIKEE)
— 1 BEEREBURN 8 A bytes-like objects (BN TCHERYIME) W file object (REZEMIF) . iR R A B+
A DAL (b, 'wb 8 'rb+') BIEMMEZ . sys.stdin.buffer, sys.stdout.
buffer, PAM io.BytesIO Ml gzip.GzipFile EHi.

w2 Eext file (CFEE), ER—MHAEERIRIEA str WIRERYT.

borrowed reference (i1 18)
7 Python [f) C API 1, f I 2 —RE WM IR, Hh i o EUSEAEE M2
MR, IR B, o E) 2R R F5 A (dangling pointer). 4N, — K353 ML (garbage
collection) T AFS B39 {41-1) e 15—l strong reference ([FIZHR), T4z rsHE

$borrowed reference WERY Py_INCREF () DA B HE (in-place) ¥ [EElstrong reference 245 ik 1
¥, BRAERZE AN RBTE SR — IR A 2 IR i 8E(E). Py_NewRef () Rz HT HIHA EEr— 188

Hstrong reference,

bytes-like object (JEfc4lhitk)
—1 3 4% bufferobjects H.BEEIRE ) C-contiguous SRV . BHIEHER bytes, bytearray
flarray.array P, PAKEFZ % M) nemoryview Y. FEATCAHER Y4 PT F A B8 AL
R A S SR A A . R AR R RNE I socket (FHEE) k.

UL TR A R AT . (EIIA SR A @RS L AR [ R R S A e AL R 1
AR SR (E I ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 2
BRI AE AR T Y (TN Y])) s B3 bytes, PAM bytes
Y memoryview,

bytecode ({IC&HE)
Python 1) J5% 4 1 & 4 i i AL CALAS , B2 Python F2:UAE CPython BLFEES T YEBFRTE. #% (L
TCAHAS R PR pyc BT, PAESE R TR — AR R R RE s peskl (W] DA 7 S L 18
EgREN CAHME) . S [T EEES (intermediate language) | #2E) 281 THE— W virtual machine
(EWttar) b, sZEW S G AT B 3 1 O AH A% 3 HE A M #3105 (machine code), ZEERMZ, 17
TCAH RS PR a2 VAR R R Python [EHEMEAS 2 HIEAENY , R BEXE AR [RUA Y Python 2 [H] AR+

(LTS8 25 2 7] DATE dis ASTAH A [ HH SO 4R 3

callable (wW:nL#{t:)
—{H callable J& R] ARGIFERY AR 424, WU IR AT REDA R A B0 — A5 1 8 (3% Wargument) :

[callable(argumentl, argument2, argumentN) }

—A function BLEGEAH fjmethod FJ2 callable, —{HAEVE __call__ () J7¥ERY class 2 B il 2
callable,

callback ([a[if)
VIS | S5 R 1) — 18 B 2X (subroutine) R, &7 A A LA R ] B e LA 7«

class (JiE])
— P A A e AR . Class 11922 230 7 @ £ & method £ 3%, 182 method 1] DA
£ class 1B LI THAE.

class variable (HE[E/528)
—fHAE class "PREFR, HIERZLBEAE class IR (RXBINEFE class B ) wiis ok sy,

complex number ([E14%})
—HI AR EHAR ST, TR BT G 2R [ B A — W ERR 2 F. [Eldogh 2
[ElEEA (-1 PR POECERT, AR SR g (E 1, TR RE) 5. Python
[ T HEHE %, ©rARENRERIRES; FRRaE - mesn 5 sime, sl
3+175. #EHF math BEAEIR THERH M RER, F5600 cmath B4, 00 12— A5
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T
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context manager ([5EE5PNES)
—fE ] AFE ] with BRI RERBE:, MELEREFR __enter_ () fl _exit__ ()
method A% H ). #EZ[E PEP 343,

context variable (Ji5hE5s))
— {8, HAE T DARSE R ST SR i A e AS ] o S5 28 U T4 [ 384+ 77 [ (Thread-Local Storage)
eI, — A R AT A T R A R R R(E . AR, BEASBEEB, M T s Re e
BT, MRS EE Mg, RIEETTRYIER2T# (concurrent asynchronous task) Hi, #f
béﬁ%{ﬂj(%ﬂglﬂ ° %%% contextvars,

contiguous (JHAEIT])
R —f 4218 [ 52 C-contiguous 5% & Fortran contiguous, I’ & e Hipi i E S 480 . B4 (zero-
dimensional) {4 [ %S /2 C M Fortran contiguous ., F—#ft (one-dimensional) [#i%1| /| 4518 H W JELERD
TR RS PO A AR RO HES , TR PR P LR IERY . 7F 2 4% (multidimensional) C-contiguous [
Fr, FERC RO NE T A I R, AR — RS s b et 81, £ Fortran contiguous
Wz, ARG bk

coroutine ()
ff2 L2t (subroutine) ffg— M E ROt MRS A AL 0 It A ED 25— S 1
EGR . R AT ALE FF LS N R B IR Bl A L SR AR . EMREEIA asyne de £ BRIAZHE
HIE. HaE2([E PEP 492,

coroutine function (FErA=)
—fA ] i corourine (FhFE) PIFRIRES. — M FEENEEVA asyne def Rz, [Ev]EE
4 await., async for fll async with BT, ELpEH PEP 492 3| A,

CPython
Python F2 555 FIAEHE B /E (canonical implementation), #¢#E7i7E python.org |, [CPython | &1 #F
FHTEL R A, Al M B R B RE F R EAE, 40 Jython B IronPython,

decorator (Z:fiizZ%)
—E R, TR E S R, W E TG ewrapper #EE, B El-—E R X1 8 (] (function
transformation), SEHFESHE REME classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA ek U FRAERE 3R 2 SR -

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

@staticmethod
def f (arg):

Class WAFAEAHIR S, (EAEAREILL O H . B e 2 1%, w2 E e 56 class
S FEMEI S

descriptor (1iiA%%)
EEFET __get_ (). __set_ () 8{ __delete__ () method [9¥{t:. H—1H class J&EE—
TEFRER R, ERERR AT G e B A SR R s . W H, (M ab KBS, st sEIRR A
JEERE, &7 a W) class FHLAP AR A RRE o 0, BIR o 2RSS, TR ER R AR
method ErgITIY . EHEIRER B E IR AFEAR Python (YRS, WEEMEHFLIhREMERE, BLL
hiEHE . method. J&VE (property). class method. [EJfE method, DA J% 3%} super class (4QHHE[E))
e

B 72 4 method YT M, 52 descriptors Bl iR #3467 .

dictionary (zilL)
— I B ¥ [ 51] (associative array), HHT 2 8 G it B . S0 DURATAAEA __hash__ () f
__eq__ () method ¥, #E Perl g FEEIAEE] (hash).,

dictionary comprehension (L4 &iEE)
—MEZEW I, HARER T E Y i s e R, [ B A R DA 52 i ]
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results = {n: n ** 2 for n in range (10)} €EFA&E—FFH, BEESTH n BITRE

n ** 2, #52I[F] comprehensions.

dictionary view (zHURGHL)
# dict.keys (). dict.values() M dict.items () F{EIYIFRREEFZHARH . S MERHE
TR IEH B A, B FR R I BB, A s L B . 2 E G A
HHE)E 8 list (52%1)), A list (dictview) . FHZ(E] dict-views.

docstring ([EIH)
—fHAE class, pRNEBLAL A, VEESE SR U B T SO . BESR T EE AT R € i 20
I GrReap R, [EOIA T class, BASRBEALI) __doc__ BEMEF. i) H il DA
H[EVE (introspection) HC[EEE , A e 2 A B I SCOA7 IO R A7

duck-typing (W f-24[E])
— MR GRS, TR AR A M BB R 2 R S A B RER A BUm AR 2
()52, method I & 1 & ¥ A b Py s . (TSR e AR ARG — G 1 HL e e fg —[E g
T, WEE—EL—EET. ) HEEG e ZE, osksra (@ eegn
(polymorphic substitution) AT () @G PE. W6 T AREI SR ] type () B isinstance () i
rlEt. (ERdvEE, M TRE DA 36 2 48 ik 285 (abstract base class) KR TE. ) SR, BiEH
GEH hasattr () Wik, SiEEAFP R EERTEM .

EAFP
Easier to ask for forgiveness than permission. (FFREXLFERA VT ER S ) BT [ Python 4l
AR Er SR A R S S VR A AE (BT % (R o o 91 T R PR 91 b o 3 el () L 1 A
HAFr O RAFAERT 210 try Fl except BRI, sZRWBFF 2 HALGES (140 C) # RWLBYL k%
TERLT ¥

expression (FHFL)
— B AR R ERAE . EWEEE), — S s, AR, B ek
Y 53 S A T R BB, T ST R R . B 2 HALRE S R, [EHETE
Python 3 FH AR 2 B X . F /MG —Lstarement (BRIAR) AREGHIEER L, FlU0 while, X
{H (assignment) # /2 FfA, MR EEE .

extension module ($% 7 Fi4i)
—fHPA C 5 C++ S B WARAL, Bl ] Python 1Y) C APT AREEAZ .U e fff 5 R U e A T H8)

f-string (f &)
PA T 5 E BRI R SR R [f 2R, B R UM R SO SR . i 2(E
PEP 498,

file object (H§R¥fk)
R T AR 2 1) (file-oriented) API (#ll read () B{ write () 45 method) MRERAEITE ¥
TR RIS g i 2, 6 BB o A 30 B B A A 28 2 LAY 1) ot A7t i
SEE (FlanEEEs A /. RS EsRE R . socket (3. E (pipe) %5) MITFEL. RV
WL REIE) 28 4% £ 1 (file-like object) BY B 37 (stream).,

HEE L, H=REEEY: RN =548 5 . Sl — B 158 SR T4 % . EMMAETE 1o
W e . B REEY R A2 open () .

file-like object (JFRSRit:)
file object (FEZEPIF) WIFFEFE.

filesystem encoding and error handler (43 2 &% i il HIEE 5 i BH PR 2X,)
PYt/lllzon R — AR S AN SR IR R R =X, AR R B AESE R AL, PASGK Unicode %t
MRS

T 22 2R 0 4 R 0 ZEU R 3 BE LN RIS o A /N 128 [ TCAL . ANSRAR R R S s i MEvA TR AL BL AR 35, 1
API {0 &5|%¢ UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HIRNEL
A 8 R 0 A RIS R B i B R X

filesystem encoding and error handler (%8 22 %% & 15 A1 & 52 ) ¥ o () & ¥ Python [E) ) K
PyConfig Read () PRI KALE: #H&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,
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ek zFllocale encoding ([F I 4RHE) «

finder (=Hi7%)
—E P, e ER(ENEAEY, import A K loader (FALR) -

¢ Python 3.3 BHIG , A WA FMES: TRAE 5 % (meta path finder) €{# ] sys.meta_path,
Wi¥44& 78 B F 4 2% (path entry finder) € {fiff] sys.path_hooks.

#2[F PEP 302. PEP 420 #11 PEP 451 DA T f# ™ Z 411 .

floor division (Jn] | IU%RT:)
) N AR 2 B B B T B U BB IR . ) NIRRT / /. B, ERC 11 /7 4
R RE 2, B float (FREH) EMBIEFTEMER 2.75 A s5ER, (-11) // 4 NEERE
-3, WENR -2.75 ik T 8% . #2(E PEP 238,

function (R
R B S, E REEI R e et T AR IR S sk 2 (M 5| 1, i3 e S gl
JR R R AR EIT. BiEsEparameter (28%). method (J578:), VDA function Zfii.

function annotation (FXEIRE)
oK 3 22 8 [ 1 — M annotation ([E1FE)

A EREE R 2 Ee = g, SMERATEY R WM int 518, Eef—@ int @
e :

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

of 2 ERE R REAE function ZEHIA FEATIARRE .
7t 2 [Elvariable annotation F1 PEP 484, ¥4 WINREM A . BREBWREERTE, Bzl

annotations-howto .,

__future__
future BiAR: from __future_ import <feature>, ®I5/R & =es(H JHATLLLE Python
PRI BE A A rp i B IV P R B 3, ARG B Bl A, T __future_ BUAHAIRE T

feature (7rfie) PIREMY(H. 73l import LA [EIS HAFBOR(E, VRAT DA S — BT D RE 2 ffIRr i
PG BILERF, AREMRS G (REK) WIERSm6E:

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection (3% nlik)
FrSEOI R FA T B A SCRERL 0B, Python BUFFKIML I, 245 i % HUH B (reference
counting), DA K¢ —{l A& [V Ag i F1 v 7 2 BRI B2 (reference cycle) (1) 4 B B3 [ Wi 2% (cyclic garbage
collector) &5 it B3k MR W PAEF g ABE4H 38 JLat A 74 il o

generator ([E/]:3%)
—{ €r [l generator iterator (EVAEZRECER) M. EHEERGE —MHEFHEREX, EARKLE
AET yield EHN, REE—FRINMME, SLE W R for R, 8020 next () KX, HRH
R — A .

T AE TR B AR —EA g, (SRS, T ie R Rl AL SERE. #HE
TR EERERSRE , MEat i se B itral . DABESLE 5

generator iterator ([FJZ:Z$EIC2S)
—{# Hgenerator ([EVEZE) sRCHTESL P

FH yield P EaMAT, FR M Elimikeg (R R M E b1 wy Buk) . #E

3 )%%K SR, BE i Ik AT (B SE g R IRp R 0 B A 1 e U IR
i) .

generator expression ([F)2}: 2§ #55)
— (g mEE RN ERA . EERRG—EEFWERX, B M for T, & e
e TEE s, @R R 1t PR A AER X GESNE w2 E A 2 -
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>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Z%1pfX)
1 £ 2 R A B pR X, % o X S [ 1) (BB VR [ (Y S P o] 3 % G O A
Y, B EE Y (dispatch algorithm) 2E[FIE .

a5 [Elsingle dispatch (¥—3H) #5565 H . functools.singledispatch () Hffifefl PEP
443,

generic type (Z7I[F)
B 2 WA (parameterized) fynype (RUE) s iE#E (A AC8E), B2 1ist Ml dict, &
OB [Fie = M

g2 AE 4~ RE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
#5 2 (Flglobal interpreter lock (43 228481) .

global interpreter lock (4% 8H)
CPython B ws I AR, 1 DARE DR B OH8 U — BT 44 BESLAT Python [byrecode (fizyC#
) . FwEW AP (EFERH Y EIEAE), 1 dict) HEjHLEESETTAE (concurrent access)
WfE B, AT AT DAfE b CPython MY BCAE. 8@ e E e, SRR EA S ME L HAT4
(multi-threaded), {FAXfE 2 Gt 1 2 s LS O M AR RE IR LAY — R4 P4 71 (parallelism) .

SR, A Le PR R4, M R E M a2 =y, Bk s L AT R A ol A (B 5 145 4
(computationally intensive) [RTF5E, ATDARK: GIL., B4b, 1EMFT VO K, GIL 48 2 erihfEig.

WEEA AR (MR ATAE ] B (DAOE R BRI SUE S L R B ) 1055 BRI
U1, WERE—fiys— RSN, Meeeaprak. —BGRE, HEOIGEMAREmE, &
FRSEREIRERT 2, AT 5 A AR

hash-based pyc (ZREIZEHERT pyc)
—{E (L TCALH (bytecode) BT A7AE , & I A [EVE T AS /2 38 HE R AR AR R A B AR A B RE [, RHe E oA
Rtk . #E2(F) pyc-invalidation,

hashable (7] §E))
W E A ENE, ZEAHAEGER F RS (EFR%E MM _hash__ () method) ,
BB A EA O (ETRE— _eq__ () method), HREVE Ml =T #EW . LhE4s
SREH S Z A8 ] AEE 1, e M b ZE A AR TR A EME .

AEENE: (hashability) {fi— PRI A dictionary (F4tt) MYHERI set (Sfr) HURE, HEELE
R AR H TR A TR E .

KZ 81y Python AT S E@ Y402 T AEEY : "SR AEE (BIAN list 57 dictionary) [EVAZ; TR
AR (B0 wple (JCAHL) Fl frozenset) , JUAHEMAYICE R TEER), BMA S 420 i
Efy. AR M A€ class BYECH], HELeY F e B E ] AR ERY . & M7E A LU
AN (RAFEMERCRE), mEMREENRAE A EMY 140 .

IDLE
Python [1}] Integrated Development and Learning Environment (%4 BH 25 BB BEES ) . idle 2 —fH KA
() A A B R AR IR BT, BOR Python BT SEA TR — A2 g 11

immutable (A w[5&91))
— A HA B ER. A3y aiEss. FHA wple (Joél) . BHWIFE A REHISCER
NSRS [ A (b ZE R G A, MBS, — B . MR SR RENE Ry, i E
B, 140 dictionary (ML) i —fEGE .

import path (5] AJf%)
—EAE (SssieA B ) WFER, MARLEALEHETE import #AHKE, & @iparh based finder (FEJAHE
R A es ) BN E . 7F import [, AL E Y FEEEHH sys.path, (HERTEM
(subpackage) 1M 75 , ‘EWAIREEH A LEMNH _path_ EFit.

importing (5| A)
— (AR . —EBLAL ) Python FE=UA AT DAE M BEAR AR, ) — AR AL H 11 Python A2 CHS {5 .
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importer (5IA%})
— (A REE AR XA EBER finder (FAgAR) tRloader (BALR) WF-

interactive ( H.E)I1))
Python A7 — i B BN EFRAS , 16 F/RN IR AT DATE ELRRAS 3R 7 ool A PR AR, ST RIS
MEAER ML R . REES python, NFEALMGH (WTREFE b & VR FE IS ) 5k B st
B). aalE e EEA S IR ER Y (FERCE help(x)) .

interpreted (Pi8RY)
Python j&— M B #3E 5, M S ErE S, NtE I 54 T fE7G Lo, (HIENA (7 JC41A5 (bytecode)
SRR AETE . BN FIAE R T DA E R E AT, MO TRE R N o — AT, AR AT
B HiEa sl i eh oA AR BREE / RS, R e M A AR = A TS g . S
% Flinteractive (HEIH) .

interpreter shutdown (P73 FH)
i Python E{FB#R 9k ZKBHPANY , B arf A— BRIy B, 7 e B i i A s e & s, 11
TR AN 45 TR PR SR EIR A5 M . @& 2 WRIFE U35 3 ) ) 35 (garbage collecior). 38 REEIE#E i FH 2 B
TE WA HERR X (destructor) 5555 | F A1 (weakref callback), [FRf7H A o RE 205 . 7 BH P I B b
%Lﬁﬂ%%;’;?ﬁ%;@i%ﬁ%@%% , WIEE Bk A G IR TREA A TER T (8RR K112 5K X R AL
BOEE ) .

HEG I F 2R, 2 __main_ B EEPOESTHEIA T AHATIE .

iterable (WE{C#1F)
— TR AEE— Wk Il — R R . ATERAD PR 6 T (AR BT A P 7 E] (182 List, str
Ml tuple) FIRLEARFHAE, B2 dict. 4500, PARARFTERIENT class P14, HERLL

class &5 __iter_ () method B2 & {Esequence (JFH)) SEEM) __getitem__ () method, ¥
T E

A EURYI AT A for EIREIAIFF S HALTE B F ST (zip () map () ...). &M AT E4)
PHEES | o A E R iter () KB, B GERZY A RE—MEERR . HEMR R 7 et
— A (BT ik (one pass) . (HEIAS R, WHEA—EEIPN iter () s HITIEEEEIR Y
. for PR G A BHERIEFLZ L H , BRI AR G 2 S, FIREEIRE 0 R
HZEUEs . BigzElierator (EURES). sequence (JE4)) Flgenerator ([E)ERE),

iterator ([E{t2%)
—fHF R ERRA E. EEREERZRA __next_ () method (B /245 & 8 I8 45 [E] 4 oK X
next () ) K7 EEER RS TEH . EAFA ERIE, BIE5]% StopIteration fl4b. Bt
W, ZERSY g s, M E{T%H _ next_ () method [yiE—0EN], %5 H & KD %
StopIteration. [EMU#RMAZEA M __iter_ () method, ‘B &M EEIRIMIEA T, BrAGEHHE
EMRCE AR T EU 2, ELT AR K 22 o F HA T B R 435 & . —RIREEI BI41, =8
#t Z i [EfC (multiple iteration passes) (ARG . — &AM (122 1ist) ERFRREEEELS
iter () MABALE for EBHMEHERE, #HEEE —MamnEes. HERSERLE (2R
ﬁ) e, @ e —mESC BB . W e S ER R, ARG
B 25 [ 254 o

TE typeiter SCHA] DAFR B 22 B
CPython E{fi:4f{i: CPython EI N R A% —H# rigsds [EDRIAEFE __iter_ () BEMM

2

JE o

key function (Z=X)
R U7 R 2 (collation function) & —{f A Y (callable) pRx, ‘& & [mlfE—f FIiAHEF (sorting)
B{SEF (ordering) {E . BIGH, locale.strxfrm () ¥ JH AT A —0 T i e & HE A 1 B HE
JF

Python PiiF2 T H., #RH3Z DASE ek A il e 2 e e el 2 L 7 30 B T3S min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () »

A #IE T AT — R . B, str.lower () method AJ RAYEIEIR 43K/ INES HEFF 11 68 bR
Ao B, — R BT AR 1ambda HAAGO#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () il operator.methodcaller ()

=l R 2 F A R X (constructor) . [ T AT 57 A0 P SRR SR SE 81, i 2 E a4 o
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keyword argument (2525 185%)
52 (Flargument (5]35).

lambda
i B —expression (GEE ) 4 — B 4 1TEIK X (inline function), A 3% b8 =04 P 0y sk (A .

#£37 lambda X HFEVE 2 lambda [parameters]: expression

LBYL
Look before you leap. (= RAMIA%AT. ) 5& M Al EUS G 7E A TP sl A bk 2 w7, WA RSB
Pt EHEEWEEEAFP T2 N, HENFOREARE 1£ BUAMIEAE.

TE— M WiTaEEEEE T, LBYL FaUA7E [ =18 Ml [#47] Z 51 AT #EWE: (race condition) f
JEBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WSS — @ iT457E
WA Z AR EAEEIRZ B, 4 mapping PREFRT key, HIazAR=UAGHL € K%L S T T D P 4 (lock)
o i | EAFP il =R lE]

list (Hi%1)
— 1 Python [El@ {#sequence  (J751) . BB 4 T2 list, BHEERURIHALREF oy — 18 )
(array) M AR —(H #4551 (linked list), ﬁﬂlﬁ%‘?ﬂﬁ IRF I EAE L2 O(1).

list comprehension (5 5|45 & 355
— e 1 AR M 3 8 ) AR A e R [ R PR A SR DA — 1 List (R AG f ZE ) ¥ . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4&—{HFE list,
H g 0 %) 255 #EE, Fra g oM # (0x.). if ?@%i%f%@%o weRANE, H
range (256) HHIFTAITCEA S HEIL

loader (FEAZY)
— (B ER AL . T EEFR M 4E 1oad_module () [ method (J5%5). i AZLEE
Bt finder (FA452%) FE., WE2HAHH2E PEP 302, Egjﬁl\abxna(lbase class (fhaREHEE), #

%[F] importlib.abc.Loader,

locale encoding ([ 38 Zi5)
£ Unix [, ‘B2 LC_CTYPE B EmM 5. B PLH locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE-

7F Windows |, ‘22 ANSI U E (code page, @l "cpl1252").,
7E Android 1 VxWorks |-, Python ffi ffj "ut £—8" {E[F] &8 4% .
locale.getencoding () HJ DA ACHUAS i tak i -

WA filesystem encoding and error handler

magic method (BT #71%)
special method (FRkITE:) B —1EIEER R .

mapping ()
— AR YA, BB RN AR, HAEE {E abstract base classes (i ¢ &R H(E)
collections.abc.Mapping B collections.abc.MutableMapping FT$5E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCEETE3HEZS)
— LR sys.meta_path [ [E[{# [ finder (FFAGHR) . TCHERFAGARILILIC A B S48 2% (path
entry finder) M BEZARR

BTN TEIE R A EY EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHE])
— & class 1Y class. Class & FEimFE & & 57— class 44 . —1H class dictionary (FHL), DAK—1#
base class (JEJEHAE]) (1513, Metaclass B35 #3738 =05 |8, [ 3% class. KUY (F8 )
PR S Gt R EEE . Python FYRRE)Z BE7F A e BEEIE 7. H %11 metaclass, JCH 41
AHERAFEWTH, (HREF N, metaclass 1] ABRBLEIR BRI ME 2. BMEs AR
EF AR BT s att. BEYEES . EERFIR (singleton), PAK L2 HABKITE .

T £ %3 A DATE metaclasses 2 1R 5
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method (Jji%)
—H7E class A BSEIWE & Zm ek, WIS method VEEIH: class B 91— 8 B E g hEny , HI'E e i
FZE A RE RS —fargument (518%) (M5B #HEREE) self)., 52 function (FKRR)
Flnested scope (FIRAE L) .

method resolution order (Jj 7 M IE)T)
T5 YEFRATIE R A2 R S A AR, base class (JEJECHHE]) 48 S A)EF . BIH Python H
2.3 i E RS T RS EE AN, 752 (E python_2.3_mro.,

module (Ki%H)
—fE 4T Python F2=X 1% 2H 4% B0 (organizational unit) fy¥ 4. BIHA —MHdr 4 250, BEASIER
K Python #J14:. HEAHJEFE Himporiing W)L, ##E A 2 Python,
iz Epackage (£14).

module spec (L4 LK% )
—E s, BaE R ALK import #] B & il B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
it 2(Elmethod resolution order (7RI ) o

mutable (n]5EH1k)
AT A E MTAOME, HAERFEMA 14 () o A2 Eimmutable (RSP )

named tuple (Fff#7c4)
i [named tuple (P45 7041) | /2FH1E tuple #K T RIEIK class, FLEAYTIZR5] (indexable) JC
FA0 AT DA P42 S 1 AR . 15 S AR class R DAL A Hith Al 4k

A E)E A ()2 named tuple, f35H time.localtime () il os.stat () BERE. B—HFEHAT

& 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

A 4% named tuple 2 FIEME (0 EF) . 8, —1F named tuple 7] PAGE — 10 IEHLH class E
FokE s, HEK class Z#K H tuple, HEsE TINA A (named field) RIA] . 358119 class 7]
PAF LHE. "PA/KH typing.NamedTuple K7, A7 DA T WK = (factory function)
collections.namedtuple () RZE.. BEFAHEIEIN T —L4E /M) method, 35 LY method A
b2 e F 57 sk [F) 1Y) named tuple W1, SEVEIRET

namespace (i #23H)
SHBE R . 4 25 RZ DA dictionary (SFHL) BEEEME. A s . Atk K a4 25
MAEY T (FF method H) WA HURAG 44 25 W] v 4% 25 IS B 1k a2 18, SRk . B
fn, PR3 builtins.open fll os.open () s&Zi B M I 4 25 MR E 8. A4 25 s
Al R 1 40 2 TR R AR A A BV — M pR X, ARG ] e M T 4P . N, %5 random. seed ()
B itertools.islice () BHHEHIZFE R, BHEAHMEEH random fl itertools BAHIEEAE.

namespace package (@i % 23WEM)
—{ifl PEP 420 package (£) , B HAEIEE &4 (subpackage) i —1H 285, v 45 25 & {4 ] g
EA ERn R, mHEEKRE M A E—Mregular package (IEFEL) , RNEEMEBES

__init_ .py BfffEE.
FtzElmodule (F4) .

nested scope (HUREHIR)
AE(E]22 I8 /M 7 3§ (enclosing definition) FF [RS8 AE Ty BEBIARIE], — {0 R =S AN SR 27 5 — M pR X
e, BIEMREEs WANgm0h s, Fe, AFEEEETS, SR b2
W, T R ks e e B (i Ik P R S B IR, A MU A Ak 44
23 R B . nonlocal ZFEFEIMNEME I TR A
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new-style class (#1%i[E])
—EE %, ERIEBIENTAN class YEIT A 1) class a6 1Y Python fitAsr, HATHi
class 7 e i Python U . ZEPIRE, 1402 __slots__. §iA#F (descriptor). J& {4 (property).
__getattribute__ (). class method (FHEIJ %) Hi static method ([EIBEFTY:) .

object (¥1})
HARE (BrHESE) Ko RmriE (method) MEMTEER. &R TMnew-siyle class (FixHH
[F]) B4 base class (FRHE).

package (£if})
—{[ Python [{module (F541), BRI DAL E T4 (submodule) B¢ 2B EN1 T2/ (subpackage), I
W EmE, EFERA __path_ YR8 Python I .

Wk Elregular package (TFFEME) Fnamespace package (64423 MEAE) .

parameter (Z#)
AE function (PA=) B method 7 3§ P 1) —fH iy 24 B #E (named entity), &4 B 3% bR 2\ BEE 32 32 19—
Margument (51#0), SAEFLEE R 2M5 8. S5 H FRER RS 8EA
« positional-or-keyword (Ri BB BB : 5T (HTT A% 06 2 5 R AETE A 48 5 7] S0 PUE )
1. ERSEMTERER, GIMPAITIR foo 1 bar:

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

* positional-only ({EFROZE) : H5 I —ME L REH& BROL BAR AL T | . EpRE S 28 &£
W /50, nT DAERZ P OCHT T E SR E RO 2 8, HIANLAR ) posonlyl 11 posonly2:

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

o keyword-only (JEFREAHT) : FEHH—1H H AE AR S PR iRt a5 8. AR ERM 2 I %
o, AL S (AT R R E 2 8 (var-positional parameter) B ALY * ST, #UA] DATEHAR T
EFMERREE T2, BIINPA T kw_onlyl Rl kw_only2:

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

* var-positional (fEREMEIE) : 45U —HBELMERF PSR BLi 7 o | . (TEC B 2 8,
HEZEOIET | MZ AN . BRSO ERIE 2 WA E L~ AGEFRR, Bl

args:

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

* var-keyword ({EZ8R BT ) FEATTHHRALE S BOE TS 3 (FEC g3 HE 2
WU ESEEE B A1) o BB USSR LSBT H N~ REFRM, Bl 1w
B HYy kwargs.
LT DATE IS | SO SR MR B TR 1, ] DA — L3884 v () 5 | G i TR A
7 w5 2 BN RE R Nargument (513%) H. & REEFRGIHM2 82 B 2E. inspect.
Parameter class, function 2, VAN PEP 362,
path entry (J&#$5H)
fEimport path (5| ABEAE) HH—ENOLE, Wipath based finder (BB FGE) TS HZOE
HREFARZEL import FELAH
path entry finder (PX4%IHH =6i7%)

¥ sys.path_hooks H— ] FERY 444 (callable) (& B)—1Wpath entry hook) fit [a] {8 ff]—F finder
BRGE QMR PA— A path entry g (i H .

BT IR AR TE H A 2SS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H([E))
1E sys.path_hooks F|FH)—{H AT AL A {f: (callable), #5 & HITE QA 7E— B FE 2 Bpath entry H
FIB, B G B {Epath entry finder (FEEEIAH FAGAY) -
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path based finder (JLRERFERI=H57s)

THBRIY 7UIAAE 54 5 (meta path finder) Z —, "B &AE—{®import path W38 A4 .

path-like object (%% £:¥1l:)

PEP

—EFIRERE R BB BT DU — M RN B R str 3 bytes P, 52—
B/F os.PathLike WEWIWM. HEFEIY os. fspath () KA, —f%X4E os.PathLike W&
] Ak (EFIE str 8 bytes R RASIKER; 1M os.fsdecode () M os.fsencode () Hl
SYETRT iR ERR str J bytes &R, H PEP 519 5] A

Python Enhancement Proposal (Python M4[El#%¢). PEP J&—3 & wHEIM Seff, ‘& fEE) Python - REHE
LR, U IR Python ) — 8 H7 2 REB % TN RERRE P ARG . PEP JE 3% B AL £l 2R 1 1 4
DA 2 T RE A S

PEP [WAEAE H 1Y), REBEIE I DI ae A4 5. A b B A 5 R R 2 RIE, ARE A
Python [t EISRAYFEED, 35 Sem PRy 32 2 . PEP (/8 2 Bt fept i B g v sk (F e [ S 3
R

#2[F PEP 1,

portion (334))

FEE— HEIh i — AR (T RERR (T AE— (M zip AR ), 5 LUAR SR AR — M Ay &4 M E {F (namespace
package)  TEK, HNfE PEP 420 FFE SR

positional argument ({3 ¥4 5|4

52 (Flargument (5]3%).

provisional API (¥47 API)

WA APLZ 4, e o 2 HE Y i 42 M1 281 (backwards compatibility) SR H, R HHERR Y APL.
SESR MBI, RS e MR EE TR, B EER e R, HAURE LR B
Ef %, WrReeh B EAMANEEE (LB ORI . 5% EA g M E A
— U APLYENAZ BIR LR B AN GG sl g vy, B A e

RIS AT APL, [a]4% A28 0 5 Tt e gl B E) [ SeA2 MRE) )y 28 | — ST (] ol 3% B g 1 1
P8R T ] BEFR H — M0 ) AR A R E ) 52 .

T {1 20 A (5 A5 A v o X B R R ) S A, Tl SRR A TR ) 2o B A B ) R s T B R
#2(F PEP 411 TfRE Z 408 .

provisional package (J11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythorj3.x FHIARERE (RACARTAIERY, HREES 3 BT R AE IR AR 2. ) WAl AR5 ()
[Py3k ],

Pythonic (Python Jil#41)

—fEARIA BB UR, B T Python R e AR, A2 (i FL bt 7 A
AELVERESCAS. flln, Python i Sy —REE M, 2MH MM for MR, #—MEnERY
TR T e TER . FF 2 HALRE S DEA SN2, FT AR Python ) A H I & i
B E R B AR -

{

for i in range(len(food)):
print (food[i])

M2, PAR AR R . 3 A4 Python Jalf :

|

for piece in food:
print (piece)

qualified name (P} 9z #45%)

—{iil [EYrFEAAE], B BURR R e S AR AL P 2 381 class. (Bl method (1)
[EEAE ], 4N PEP 3155 W@ 3. B TEJE i sk UM class 15, BRE 4% RS ) (8 &4 AR ] -
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p
>>> class C:

class D:
def meth (self):
pass

>>> C.__qualname_

IC’

>>> C.D.__gualname_
IC.DI

>>> C.D.meth.__ _qualname_
'C.D.meth'

IS BN, % 2 T2 4 % (fully qualified name) S ML 5 A6 BE SRR , 03 AR AT
MAZEM, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count (ZW8)
AP S BRI 2 BRI %228, © @ #IRALE (deallocated). A
se R TR (immortal) ] [EIHEA A S92 ek, R IGE RS THGEE. 28
F1HGHE FAE Python 2B AR E|, (HEELZCPython FAER—MBA#CE . ksl DAREY
getrefcount () PRER[EME -8R E W0 2 MG

regular package (IFBIEMt)
—fREG I package (£4F), Fla—ME& _init_ .py R HEIEL

ek Elnamespace package (423 EELE) .

__slots__
1E class [FIESY— M E 1, TREHBUCES BB ZSHE, PUIERRE G dictionary (FHL) , 5K
HPA TN BEOARK B PR , T M DA E RN 0 ), S50 B9 A4 — (T 0l
(memory-critical) f) i A= A7 AE R B 2 5 U T

sequence (J3:41])
—{literable (RIEMRBIE), ‘BB __getitem () special method (45K 753%), i FEHRT KL
BESRE TR, BEFRT—M __len__ () method & [1E %75 E B . —Le[F)7 51 2 [E)
fa#f list, str, tuple filbytes. igiEE, MR dict U3 __getitem__ () fl_len__ (),
{HE Bl [E3 R (mapping) T2 P51, FEHA 07 0 i AT B immutable 88, A

4 2 H(E] (abstract base class) collections. abe. Sequence E38 7 — 0 & & A 1HE ,
AEIRR _ getitem_ () M1 __len_ (), EMM T count (). index (). _ _contains__ ()
Ml __reversed_ (). B{EMIEFTMEREE], WA register () #AMEMEIE. ¥ B7»
FEEN RSO, i R P A AR
set comprehension (&4 4iE)

— MR IR, AR T B b R e R, [E R PR A R DA — i set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EE—{fFE
set: {'r', 'd'}, #52I[E] comprehensions.

single dispatch ( ¥i.—3qps)
generic funcion (JZZIpR) FHER—MEIER, FELL, BVERSEIER BN B —5 |3 ZU(E,

slice (Y] i)
—fEYIE, Bl —Bsequence (JPA) S8R5 B —BUI R 2 AT 5% (sub-
script notation) [1, #FE44H S MET, HfE#EFE 2 MM A E S, Flil variable_name[1:3:5].
EREE (D) FF9ERERR, &fH slice Wift.

special method (55 Jji:)

—fE gl Python [ ByIFNL (¥ method, JHiA ¥ HAE BRI T HAGER, QM. SHE method ()44
REEr e BBEAN 45 2 A W E FSE). Special method FE specialnames H 45 2L 4HEIHH .
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statement ([iiA=)
BRAAE—MEMH (suite, —AFEMG TEBR]) HIg—FB5r. B AT AZ —Bexpression (FEH
X)), WESHEETE (Bl if. while 5§ for) MIZM&ERY —.

static type checker ([FIfEMI[ERir73)
fristie Python FSCHSEVSHTHOSNIT S, ARkt R, (QROEN TR M RE. 5 2B
[Eli2 7 (type hints) DA S typing HAH.

strong reference ([F/2Ii)
e Python [ C APL Ht, [E|2 FUZ B S IR, W ERA %2 MR s . g s m
58I Py_INCREF () AEEE2 K. [E%2 KIES# Py_DECREF () BB M.

Py_NewRef () pRaCA] N ES, — S EI2 IR, @w, 76E B EI2 EAE Rz b, WELE
#ZE2 M8 N py DECREF () X, DABEGENR—H2 M.

Wt Elborrowed reference ({2 ).

text encoding (3% )
Python 155 2 —1{i Unicode A%} (code point) )74 (#iEFF U+0000 -- U+10FFFF Z i) . #F
B R — T, AT SR E A oA A

15—l 7 5B FE SR B e AL 51, ARIE) [4mfs ), 1 4E 7 Jo A e ) B o7 v - e R ARIED [ s
(decoding) |,

A ZTEA ST L ARG ES (codecs), EAMBATREE [ 307G .

text file (SCFEREZR)
— A RBEEII 5 A st YEI—1 file object (REZRWIME) . BH, UFRHBEE L 2AFIUTH
i) 1R &R (byte-oriented datastream) [E)€r [ B jE Hrext encoding (SCFERAE) o SUFRERPI T4 -
PAISCEREE (e 8 'w') BHEARZE. sys.stdin, sys.stdout PAM io.StringIo IHEH.

Bk Ebinary file (ZHEMNER), TR —HELBEBRNE A8l T4 &1 (bytes-like object) FIE
ES7/ LN

triple-quoted string (= 5|5E[EIH)
ARS8 ) S5 O WEELRS R — 78 MR e MEEA FL AR 5 | 55 a8 T A
HANNRE, EERHZEN, B2 EA K. MR ATE 75 T A8 K BEE (unescaped)
RS SRR EE S 195, 1 B e AN TS 7 A H 4 I (continuation character) 5P AFSZ AT, BT
A S 5 (B - e R A A

type (%[F])
—ffl Python ¥ {4 B EIEE T & 2 ERER AW M@ EERE —ERE. @ik aEnT
PAHER __class__ BHAATHL, B(LA type (obj) HAHER.
type alias (FU[EIEI%)
—(EBIEI 365, ERAGBENE 44— ER(E)FF (identifier) S
HFIEIL # A 2 [EUR = (type hint) R4 F . Bil4n:

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

FTPARIGE R, SR AR

Color = tuple[int, int, int]

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

i 2[F typing fil PEP 484, 7 ILIIRERHIIR

type hint (%I[EHE75)
—MHannotation ([ERE), ‘BH§E M8, —H class J& ok — 1 ok 2y 2 8ok BHEE ) T AUE.,
BIEH RSB PER, WA 28 Python [EIHIRY, (HEMBHEIRE 2 [El & % (sadic type checkers) fRA
A, [E)gelH B IDE 58 254 42 (completion) FIEE# (refactoring).
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4 s M. class B ME ORI X OF & Ik s 8 BB R, A8 LM A typing.
get_type_hints () RIEHL
#H2[F typing F1 PEP 484, 45 W REMIHA .

universal newlines (i J]Ef75270)
— T A SCF I (text stream) B9 720, € DA R A O ERREE—F7 89 45 5K Unix 17 R 1E B
"\n'. Windows {&f '\r\n' FI#¥) Macintosh {5 '\r'. 72 PEP 278 Fl PEP 3116, DAK
JA bytes.splitlines () HYMIIMAHZ.

variable annotation (%%3}[F1FE)
—A{[E 5 BB class JB P annotation ([E1F).

[ Bl class FEVERE, MR(E2 SRV

class C:
field: 'annotation'
S IR B [ (nype hint): I, SE MRS MBUM @IS ine (i) 1
[count: int = 0 J

5 W EIRR I REVATE annassign B2 6 A FEAR I R .

i 2 [Elfunciion annotation (#i=(E/E). PEP 484 #I PEP 526, ¥ iLahfenofiid. BIREREN R
B, 752[E annotations-howto.,

virtual environment ([FJHEERES)
— il {4 VEFR B (cooperatively isolated) (R THIHE, HERE Python [ {5 I 35 A I F2 A5 AR THA)
Python Z(EIE}:, 1A € 36 [H M 2 4% _LE AT HoAth Python I AE AT BRI A T8

Wtz venv,

virtual machine ([EJJHEZS)
— e 4 RS T E 26 EE S (computer). Python [ [EEMERS €811 T Hi byrecode (1LTCHLIG) Hadas
I B TOAHA .

Zen of Python (Python Z[F])
Python 51 HI| BT BLA 51 3, HLFIZA B FRARFN 6 F ILRR = o BLs R nT DA e B 4R
JUEEIA [import this| AR4KF|IE.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* 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

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 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 !

7
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BMRE BB Fn wEE GPL &% 7

09.0%F 12 A 1991-1995 CWI =
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 75
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 7=
22 PAE 2.1.1 2001 £4 PSF 2

fiiE): GPL MALIAF R 21E GPL R #[El Python, A4 GPL, A1) Python FZHEHS AT DA 455 (1)
BRI, (AR B 5 o IR . GPL A2 B #2 HE(L 1S Python W] PA%S & A /E GPL R
SHE R EH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

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

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

EXAMPLE, BUT NOT LIMITATION, PSEF 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.

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

74 Appendix C. ;BERiZiE



Python Setup and Usage, £[F] 3.12.3

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 4 PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BHIRFZRES 4055 1 I

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

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

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

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

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(BT —1D
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(B E—H)
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.

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

EET—3
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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 i1R{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 Fi? PYTHON 3.12.3 [FEAX 4+ FI#2 X i5#) ZERO-CLAUSE BSD #%4#

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.2. ARFRHURMFXMERA Python BEHIIER
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

random BLAHIE T _random C #% £ #2402 7 A 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 BAH T getaddrinfo () il getnameinfo () K=, B¥E WIDE BEZ (https:/www.wide.
ad.jp/) [E), FARTE] B JE A 2 vh bl 4 il -

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 AL DA :

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 Eixf2FFueoy

xmlrpc.client PEAHALE DA FE:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bl & DA NN

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 B kqueue 71t & DA R RN -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c f§ %47 Marek Majkowski’ 554 Dan Bernstein f{ SipHash24 JEEVERIEE. B8
PAT R -

<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 H dtoa

Python/dtoa.c fHEHALT CHY doa fil strtod pR, F A C A EEKE BE 17 BE ORI =2 5 HAHE) . AR %
FefiTA: H David M. Gay @7 [R5 , 1235 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G648 2005 DA IR RE B 2 REAZE Y -

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

The author of this software is David M. Gay.

E

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

E 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.

WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

*
*
*
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*
*
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 22425 BE£1 % OpenSSL pRzUEHRIEIA, i AR MBAE
IHEHK(E] OpenSSL #ZHEMIRIA . 17 OpenSSL 3.0 A< DA K Fh AT AR 1Ay SE KT ARCAS HUJSE Y Apache AT 7% v2:

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

N
Apache License

Version 2.0, January 2004
https://www.apache.org/licenses/

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,

EFET—3
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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
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

(BT —H)
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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,
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.

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

(R L —5)
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C.3.13 expat

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

C.3.14 libffi

BRAETERIE _ctypes BALUK T _ctypes Mkt € ——with-system-1ibffi, FHHIRZIHKSE
- MEEE Tibffi S5 4R A 1 Rl AR 2

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.
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C.3.15 zlib

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

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

C.3.16 cfuhash

tracemalloc {#i Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

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

(HEBT—TD
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(R L —5)
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

MAEfE NS decimal BAIE T _decimal C 7 fE et () ——with-system-libmpdec, %A%
PR & F (M E)55 libmpdec bR =X J8 i Il 4 A 5 -

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) 24 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, HEHR 3-clause BSD #Z#Eyt #(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.

(BT —H)
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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.

(R L —5)

C.3.19 Audioop

audioop LA H ] SoX TR ¢771.c fEE P HIFEAE . https:/sourceforge.net/projects/sox/files/sox/12.17.7/

sox-12.17.7 tar.gz

BEPRACHS 2 Sun Microsystems, Inc. F)7™ fit - nl fHLIC KRB BE T o Ji P ml DASE DLl 8 e e A
T JC AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun Y5 RSBt 4 AR 2R H. Sun Microsystems, Inc. %A X 45 B HAS R . HEAE.
LR &R

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

AEALAH AL T Sun Microsystems, Inc. S5 AT A B 451 2% OHABRF IR . (B2 A RIS

SRR, B Sun £ AT A S AL S 3

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

C.3.20 asyncio

asyncio BEHHHHMNEIZ ¢ uvloop 0.16 A, HAELF 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

(BT —15)
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(R L —5)
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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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 A T 2 105 5 St
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5

FEIR=FEHIEFF
C.,55

>

AT #IE, 5
$APPDATAS%, 38
2to3,55
>>> 55
_ future_ , 60
__slots__,67
BRS8N

$APPDATAS%, 38
BASECFLAGS, 30
BASECPPFLAGS, 29
BLDSHARED, 32

cc, 30

CCSHARED, 30
CFLAGS, 23, 30, 31
CFLAGS_ALIASING, 30
CFLAGS_NODIST, 30, 31
CFLAGSFORSHARED, 30
COMPILEALL_OPTS, 30
CONFIGURE_CFLAGS, 30
CONFIGURE_CFLAGS_NODIST, 30
CONFIGURE_CPPFLAGS, 29
CONFIGURE_LDFLAGS, 31
CONFIGURE_LDFLAGS_NODIST, 31
CPPFLAGS, 29, 32

CXX, 30
EXTRA_CFLAGS, 30
LDFLAGS, 29, 31, 32
LDFLAGS_NODIST, 31, 32
LDSHARED, 32

LIBS, 32

LINKCC, 31

OPT, 25, 30

PATH, 9, 16, 34, 36, 41, 42, 44
PATHEXT, 36
PROFILE_TASK, 22,23
PURIFY, 31
PY_BUILTIN_MODULE_CFLAGS, 31
PY_CFLAGS, 31
PY_CFLAGS_NODIST, 31
PY_CORE_CFLAGS, 31

PY_CORE_LDFLAGS, 32
PY_CPPFLAGS, 29

PY_LDFLAGS, 32
PY_LDFLAGS_NODIST, 32
PY_PYTHON, 45
PY_STDMODULE_CFLAGS, 31
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
PYTHONASYNCIODEBRUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 10
PYTHONCOERCECLOCALE, 13, 21
PYTHONDEBRUG, 6, 10, 24
PYTHONDEVMODE, 8, 13
PYTHONDONTWRITEBYTECODE, 6, 10
PYTHONDUMPREF'S, 14, 24
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 11
PYTHONHASHSEED, 7, 10, 11
PYTHONHOME, 6, 9, 47
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS, 8, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 23
PYTHONMALLOCSTATS, 12
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 7, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 9, 10, 41, 47, 50
PYTHONPERFSUPPORT, 9, 14
PYTHONPLATLIBDIR, 10
PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX, 9, 10
PYTHONSAFEPATH, 7, 10
PYTHONSTARTUP, 6, 10
PYTHONTRACEMALLOC, 8, 12
PYTHONUNBUFFERED, 7, 10
PYTHONUSERBASE, 11
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PYTHONUTFS, 8, 13, 42
PYTHONVERBOSE, 7, 10
PYTHONWARNDEFAULTENCODING, 9, 13
PYTHONWARNINGS, 8, 11

TEMP, 38

A

abstract base class (#HZFEEHE) ,55

annotation (;F%) ;55

argument (5%) ,55

asynchronous context manager (3@ ¥
BEEE) 56

asynchronous generator iterator(JE[ %
B4 #ERE) |56

asynchronous generator (FEFFE4 £),56

asynchronous iterable (3 T EI®X 4 #)
, 56

asynchronous iterator (FEFEF[EIRE) ,56

attribute (B#) ,56

awaitable (T &%) , 56

B
-B
HAFIETE, 6

wAFIRIHA, 6
BDFL, 57
binary file (Z#&EfAE %) ,57
borrowed reference (fEHAE) ,57
—--build
AT RIE, 27
bytecode (fLL##E) ,57
bytes-like object (LA EME) ,57

C

—C

-b

AP EIE, 3
callable (F w4y 4) ,57
callback ([E =) ,57
C-contiguous (C HHH) ,58
CFLAGS, 23, 30, 31
CFLAGS_NODIST, 30, 31
——check-hash-based-pycs

W AF|EIE, 6
class variable (H[EI# %) ,57
class () ,57
complex number ([El#) ,57
CONFIG_SITE

AR, 27
context manager ([FEEHEAE) ,58
context variable ([F3E# %) ,58
contiguous (FEL W) ,58
coroutine function (HEERX) ,58
coroutine (##) ,58
CPPFLAGS, 29, 32

D
-d

AT EIE, 6
decorator (#4F#) ,58
descriptor (H®#%) ,58
dictionary comprehension (FHAELEL),

58

dictionary view (FHARIE) ,59
dictionary (i) ,58
——disable-ipv6

A5 EIE, 20
——disable-test-modules

A5 #EIE, 22
docstring ([FIEHE#®) ,59
duck-typing (%FA[E]) ,59

E
-E

# 4P, 6
EAFP, 59
——enable-big-digits

45| #IE, 20
——enable-bolt

A F|#IE, 23
—-—enable-framework

4 BRI, 27
——enable-loadable-sglite-extensions

w47 # 1, 20
——enable-optimizations

A BRI, 22
——enable-profiling

45| #IH, 23
——enable-pystats

AT EIE, 21
—-—enable-shared

AR, 25
——enable-universalsdk

A 5| #IE, 27
——enable-wasm-dynamic—-linking

A E I, 22
—-—enable-wasm-pthreads

AT R, 22
——exec-prefix

AT E I, 22
expression (BEER) ,59
extension module (IEFAEAL) ,59

F

f-string (f &) ,59

file object (HZEWH) .59
file-like object (¥fEZEWH) .59
filesystem encoding and error

handler (14 £ R % % 7 Fo o6& 3% R

BHRA) 59
finder (ZFH %) ,60

CPython, 58 floor division (| FBUEKRE) , 60
Fortran contiguous (Fortran #E#H) ,58
function annotation (& RX[EIE) , 60

96 %5l



Python Setup and Usage, £[F] 3.12.3

function (IZI:’&) , 60
G

garbage collection (W IFE ) , 60
generator expression ([EH4

generator iterator ([E4 ZER#) ,60
generator ([EH4#) ,60

generic function (BEEER) ,61
generic type (/ziﬂ@) 61

GIL, 61
global interpreter lock (&3 H#E &44) ,
61
Fi
-h
/%/\ylj‘% N

hash-based pyc (Z}EE. %é’] pyc) , 61
hashable (H#EH) ,
—--help

AT EIE, 5
——help-all

AT EIE, 5
——help-env

A FEIE, 5
——help-xoptions

fr A5 I, 5
——host

A5 #IE, 27

|
-I

A | E I,
-1i

AT R, 6
IDLE, 61
immutable (RT&4H#) ,
import path (3])\%{) ,
importer (B A#%) ,62
importing (Bl A) , 61
interactive (EEH) ,62
interpreted (H#EH) ,62
interpreter shutdown (HZEEHHE) ,62
iterable (—”Tﬁ%ﬁ’) , 62
iterator (TJQ%%) , 62

J
-J

wAFIEA, 9
K

key function (#E=R) ,62
keyword argument (BF5|%) ,63

L

lambda, 63
LBYL, 63
LDFLAGS, 29, 31, 32

HEEKX) 60

LDFLAGS_NODIST, 31, 32

list comprehension (& 7%|4 4
list (£7]) .63

loader (#FAE) ,63

locale encoding (EHE4) , 63

M
-m
B EIE, 4
magic
method (ﬁfi\t) , 63
magic method (BEH#TF %) ,63
mapping (¥H) , 63
meta path finder (TTEEFHE) ,63
metaclass (FUHEIE) , 63
method resolution order (FEMEHTEF) ,
64
method (7}’«‘2) , 64
magic, 63
special, 67
module spec (HAAHE) , 64
module (}fyﬁc?ﬂ) , 64

+EH) .63

MRO, 64
mutable (& YH) , 64
N

named tuple (& TL#) , 64
namespace package (# & XM EH) |64
namespace (@4 =MH) , 64

nested scope (ERIEAS) , 64
new-style class (FHAH[E) ,65

O
-0
TR
object (HfF) .
-00
ST
OPT, 25

P
-P
AR,
package (%ﬁ) , 65
parameter (%#) ,65
PATH, 9, 16, 34, 36, 41, 42, 44
path based finder (EPNEALWFHE) |66
path entry finder (E/EEEHZHE) ,65
path entry hook (B&IEEHE) ,65
path entry (BAEIEEH) ,65
path-like object (*ﬁﬁ%ﬁ“‘%ﬁ') , 66
PATHEXT, 36
PEP, 66
portion (#4) , 66
positional argument (Tiﬁglil() , 66
——prefix
AT E I, 22
PROFILE_TASK, 22

gL ]
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provisional API (¥ 4T API) ,66
provisional package (¥ATEH)
PY_PYTHON, 45
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
Python 3000, 66
Python Enhancement Proposals

PEP 1,66

PEP 7,19

PEP 8,53

PEP 11,19, 33,48

PEP 238,60

PEP 278,69

PEP 302,60, 63

PEP 338,4

PEP 343,58

PEP 362,56, 65

PEP 370,7,11

PEP 397,42

PEP 411,66

PEP 420, 60, 64, 66

PEP 443,61

PEP 451,60

PEP 483,61

PEP 484,55, 60,61, 68, 69

PEP 488,6

PEP 492,56, 58

PEP 498,59

PEP 514,43

PEP 519, 66

PEP 525,56

PEP 526,55, 69

PEP 528,42

PEP 529,13,42

PEP 538, 13,21

PEP 585,61

PEP 3116,69

PEP 3155, 66
PYTHONCOERCECLOCALE, 21
PYTHONDEBRUG, 6, 24
PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 24
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 47
Pythonic (Python JE#%H) , 66
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 12,23
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6

, 66

PYTHONPATH, 6, 9, 10, 41, 47, 50
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTEFS, 8, 13, 42
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

Q

q
AP EIE, T
qualified name ([RE &%) .66

F{
-R
AP EE, T
reference count (ZEF#) ,67
regular package (EEHEH) ,67

S
-S

A5 EIH, T
-s

A G, T
sequence (JF7|) ,67
set comprehension (EA#HAEE) ,67
single dispatch (E—3#Z) ,67
slice (1K) ,67
special

method (7\7’«‘2) , 67
special method (%% F i) ,67
statement (#R) , 68
static type checker ([EJREA[E# &%) |68
strong reference ([FI&E) ,68

T

TEMP, 38

text encoding (X F##) .68

text file (XFHE) ,68

triple-quoted string (ZB| 35 #) , 68
type alias (REE%) ,68

type hint (A[EHET) ,68

type (A[E) ,68

U
-u
A5 EIH, 7
universal newlines (3 F[EUTH

V
-V
HAFIEA,S

S
N—
PN
o
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-V -—-with-emscripten-target, 22
wAF|#IE, T --with-ensurepip, 22

variable annotation (##[EF) ,69 ——with-framework-name, 27

A F| BT --with-hash-algorithm, 26
-2,5 —-—with-1libc, 26
-B,6 ——with-1ibm, 26
-b, 6 ——with-1libs, 25
—--build, 27 —--with-1to, 23
-c,3 —--with-memory-sanitizer, 25
—--check-hash-based-pycs, 6 --with-openssl, 26
CONFIG_SITE, 27 ——with-openssl-rpath, 26
-d, 6 ——without—-c—-locale—-coercion, 21
——disable-ipve6, 20 ——without—-decimal-contextvar, 20
——disable-test-modules, 22 —--without-doc-strings, 23
-E, 6 ——without—-freelists, 21
——enable-big-digits, 20 ——without-pymalloc, 23
——enable-bolt, 23 ——without-readline, 25
——enable-framework, 27 ——without-static-libpython, 25
—-—enable-loadable-sglite-extensions, —--with-pkg-config, 21

20 --with-platlibdir, 21

—-—-enable-optimizations, 22 --with-pydebug, 24
——enable-profiling, 23 ——with-readline, 25
—-—enable-pystats, 21 ——with-ssl-default-suites, 26
——enable-shared, 25 ——with-strict-overflow, 23
——enable-universalsdk, 27 ——with-suffix, 20
—-—enable-wasm-dynamic-linking, 22 -—with-system-expat, 25
—-—enable-wasm-pthreads, 22 ——with-system-libmpdec, 25
——exec-prefix, 22 ——with-trace-refs, 24
-h,5 ——with-tzpath, 20
—-help, 5 --with-undefined-behavior-sanitizer,
—--help-all,5 25
--help-env,5 ——with-universal-archs, 27
—--help-xoptions,5 -—with-valgrind, 25
——host, 27 ——with-wheel-pkg-dir, 21
-1,6 -X,8
-1,6 -x, 8
-7J,9 —--version
-m, 4 /‘%é’\&_di%lxgw 5
-0, 6 virtual environment (fﬁiﬁ%%) , 69
-00, 6 virtual machine (%ﬁ%%&) , 69
-P,6
—--prefix, 22 W
-q 7 -W
R, 7 wAFIETE, T
=S, 7 —--with-address-sanitizer
-s,7 A 7| EIE, 25
-u,7 --with-assertions
-v,5 A5 #IE, 24
-v, 7 ——with-build-python
--version, 5 A F|RTE, 27
-m, 7 --with-builtin-hashlib-hashes
--with-address-sanitizer, 25 A F|EIE, 26
--with-assertions, 24 ——with-computed-gotos
——with-build-python, 27 G A B IE, 23
—--with-builtin-hashlib-hashes, 26 ——with-dbmliborder
——with-computed-gotos, 23 AT RETE, 21
—--with-dbmliborder, 21 ——with-dtrace
—-—with-dtrace, 25 A B IE, 25
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-—with-emscripten-target

AT RIE, 22
——with-ensurepip

A5 #IE, 22
——with-framework—-name

AT RIE, 27
—-with-hash-algorithm

A5 # I, 26
--with-1libc

45| #IH, 26
——-with-libm

A F|#IF, 26
-—-with-1ibs

A5 #IE, 25
--with-1to

45 #IE, 23
——with-memory-sanitizer

AR, 25
—--with-openssl

45 #IE, 26
—-with-openssl-rpath

AT R IH, 26

——without—-c—-locale—-coercion

TR, 21

—-—without-decimal-contextvar

4 7B, 20
—-—without-doc-strings
AT #IE, 23
——-without-freelists
A5 IE, 21
—--without-pymalloc
A | #IE, 23
—-—without-readline

W4 B R IH, 25

—--without-static-libpython

A5 #IH, 25
——with-pkg-config
A5 #IE, 21
—-with-platlibdir
AT, 21
--with-pydebug
AR, 24
—-with-readline

47| B IH, 25

——with-ssl-default—-suites

AT E I, 26
——with-strict-overflow

A7 #IE, 23
——with-suffix

A5 EIE, 20
—--with-system-expat

A #IE, 25
——with-system-libmpdec

A 5| EIE, 25
—--with-trace-refs

A5 EIE, 24
—--with-tzpath

w47 #IE, 20

——with-undefined-behavior-sanitizer

4B #IE, 25
——with-universal-archs

A #IE, 27
—--with-valgrind

4 F #IF, 25
—--with-wheel-pkg-dir

TR, 21

X
-
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Z
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