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CHAPTER 1

AN/ G ==
M TITSINE
R E LGS, CPython f#ffrés it 24T 5B,
CPython SZBRAN YT : HARSCILR 6y 24T/ 0 BES A FT AR . 1, implementations .
1.1 %L1
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 EEO%IR
FEREAR 2R LT UNIX shell, {HARAE &AM 7 3k

¢ When called with standard input connected to a tty device, it prompts for commands and executes them until
an EOF (an end-of-file character, you can produce that with Ctr1-D on UNIX or Ctrl-Z, Enter on
Windows) is read.

o MIHA SR MR ER ASCIER A, 38, FR T4 ST
« MHEFAZHAAME, Az HSREER, T8 L2 ARI AR

e I —-c command IR}, AT command F/RH) Python 1E/h]. command 7] DAL A T4 50 B B9
ZAWER] . TR, AT S HTFATTE Python 154 I B EL!

* Jil -m module-name WM, 7 Python BEHLHAE P fRARE IR, IR AR A A AT .
FERHMAT, SeftrailimA, HAIT.

e PRI S A SRR AR ISR, A S 2B BRI sys . argv B - JR, ALK, I RA
THITLHR (sys.argv[0]) BFRFIEFRIE T,
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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 —

BRI, sys.argy BJEANICEN "—c", HAYHTHFMAZR sys.path 3k (iLi%H
SEPIBHUER TR B FA ) .
{#iffl command Z(<:5| % #Hit34 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

Frik: SRR T N ERURAIVA C G5 R, [R5 EATH 34 X Python AEHL I
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

il module-name &5 |k i3 cpython. run_module ,
UL
runpy . run_module ()
Python FURS AT DAL HZ 7 F 9 46 5 e
PEP 338 -- JEBIHAE N A T
T8 3.1 A KA AR R M PR R IZIT __main__ JBEHR,
AE 3.4 WA K HEAS B[R] RE S R 42 25 (R4

MITERIA (sys . stdin) ZHm4. niER AN L umt, A -1,
IR, sys.argv EE—DICER "-", [FE, EYEHZEMA sys.path H3k.
WE SR, &k FHiEE{f 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$1T5H8
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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 .
ZUL:

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) .

S
tut-invoking

e 3.4 A RS T H B R tab Kb AT S i -

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
FTENSE B0 (5 BRI Y
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: —vVv 3£,

1.1. &91T 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

TE 3.5 A B AACH: P bytes 5 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 .

ZWEFTA PYTHON* RSN RL, BIANv fECL X B PYTHONPATH Fll PYTHONHOME,
FES P -1 (B ) e,

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 A RS T (s PEP 488 214 . pyc SUF4

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),

TE 3.5 A B A ACH: (fd)s PEP 488 1824 . pyc SUIF44 .

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$1T5H8
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-q

-u

-V

FES A PYTHONSAFEPATH 3548 5, PAK —E Fl1 -1 (B 5) 2650
Added in version 3.11.

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

FEWE A BENLAL . IR PYTHONHASHSEED MRS ik B 0 R VER , R ABEAL L & 2R
UNELELEGE

TEZ WA Python w . BEIETH 2 J5 MG A BEMLAL , AKFFARFERAI TR R I __hash__ () {H
MR BELE “wh”. BATNTERA Python JERE PRFORFFEE , (HI2AE HA AR A
Python JERR B E A 1RF2 A 1] F Y -

WA AL BFEET N RS D B 4 A5 DR 46 IR 95 et SR BEp 3, 33X Ahda AR 7443 dict 78
SIS LT RERD On?) 445 . %25 http://ocert.org/advisories/ocert-2011-003.html T 1 .

PYTHONHASHSEED SRR KM Fl 25 i 5 B — [ 2
Added in version 3.2.3.
TE 3.7 AR B A AR T PRI 2 PRk Z 0 o

ANERF Fl P site-packages HEEHNE| sys.path,
B 3ESIH PYTHONNOUSERSITE,

S

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

BH site B AR EIE T 0 G0 sys . path B3RAE. QIR site KTERRHR T
AB LB XA SRR A A ENT R site.main (),

5 il stdout FI stderr AN FHZENR . BLAEIFXT stdin TG .
57 PYTHONUNBUFFERED,

TE 3.7 AR % A= AR T stdout FI stderr 7 7E SCAS 2 PAE ANl FH 221w

FFRTER IR RIS 24T Bl — 255 R, RoRgomakiy ity (OB ERR A ) o M4 H v
(=vv ) W, BEBBM SR ST — 4R 1B RELBE I 5 B g k.

15 3.10 HUAKAASH: 1 site BEHR] ARG RRFEAE Al ST BARFT . pth SO,

2R PYTHONVERBOSE ,

arg

5 L. Python (9 AL BIAKHE 5  BUT IS sys . stderr.
ST AT RS T A M7 TR 2 th A4 (B SRR, T /20

AR LT 15):

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

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process
Never warn

H I W H R

1.1.

WT 7


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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action £, W] MRIE T ZAATHE , RS ST GBI AR B, —wi 5 -wignore M,
SRS AT :

[action:message:category:module:lineno ]

BEBICET AR RS FB AT AEE . flll, -W ignore: :DeprecationWarning f§Z
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

£RE T2 A B ARSI & J@ 35T . CPython H B X T A1) HH{E :
e —X faulthandler ¥J8f faulthandler., Hi§%# PYTHONFAULTHANDLER,
Added in version 3.3.

* -X showrefcount AJTEREFFE W Bi1E AL AR AE RIS, ik LA 5 LV HECRI 6
FHE A B 33 UG8 TR A A

Added in version 3.4.

* —-X tracemalloc {#iff] tracemalloc Bitj=E 5%} Python NIEECRIEREE . TEERIATE LR,
HE BT RAFAEIR B IS B . i -X tracemalloc=NFRAME )33l E [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 & BHFHFHHHRKRERSH. 5 iEZH
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 1758
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- —X pycache_prefix=PATH SV .pye SCHE ALK H T ARIGIEATRS, AR (LR
$@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.

e -X frozen_modules determines whether or not frozen modules are ignored by the import machin-
ery. A value of “on” means they get imported and “off” means they are ignored. The default is "on” if
this is an installed Python (the normal case). If it’s under development (running from the source tree)
then the default is “off”. Note that the “importlib_bootstrap” and “importlib_bootstrap_external” frozen
modules are always used, even if this flag is set to "off”.

Added in version 3.11.

* -X perf e ilXf Linux per f PEEEAMTEFA SCRF . MPRAL T IGRIRET, per £ PEREHTARIF
RERE A Python i i o IR R 2E-F- &5 b W] I TI7E 24 1) R GEA SCHRER G 0 T A5 A AT Ar]
H, BRINE A ff”. Hi S PYTHONPERFSUPPORT F perf_profiling.,

Added in version 3.12.
B ARV MEBEIFEL sys. _xoptions TR PUX LE(H .
Added in version 3.2.
TE 3.9 A KA E: Blg T -X showalloccount 3T,
FE 310 AR KA F5 T -X oldparser &I,

1.1.4 7R =5 {E R RYETR

-J
PREA 4 Tython i FH o

X LEFREEA 22 S Python (94728, EATRAEM AT IT R Z MIBUAL B, (H -E 2 -TERSb. HIELE, 4
FAAEP I A @ ATIT R S B i A RN I
PYTHONHOME

B ARIE Python T B « BRIANTE L N JERAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W&, HW prefix fll exec_prefix MR EHENHF, BIA
LT /usr/local,

24 PYTHONHOME #{BE N BN H Sk, BRMESHNEN prefix fil exec_prefix, B HMETE
EAEMIME, ¥ PYTHONHOME #°A prefix:exec_prefix,

PYTHONPATH

BB EOA R R Bk . AR S Kmn PATH Ml — s 1 os.pathsep 7M@)
FSREARA PR (10 Unix B E S T7E Windows EJH45) . BOAZIE LR H 3.

W TEE H sz A, BAS PYTHONPATH 4% H W] PAG| 432 4l Python B zip SCiF (R 54
FIER) . TCWEM zip U FAY TR

1.2. INETE 9


https://www.jython.org/

Python Setup and Usage, A {Thi4 3.12.3

BRINR T | AR T i e, HilHE# 2 A prefix/lib/pythonversion i (B0 30
) PYTHONHOME), B % Z&BUNINE] PYTHONPATH,

BB E S HE AR R BBAEH PYTHONPATH Z i, IEGN ESCHdE ok i prfiiRng. MR
AR T DAAE Python F2JF NIENAS & sys . path R T#HAE .

PYTHONSAFEPATH

WERXPBEN — N EETFATH, WA R RN LR BRI IS sys.path: ZIL-p ik
TR -

Added in version 3.11.

PYTHONPLATLIBDIR
MR EHBN A FAFR, MABE sys.platlibdir fH.
Added in version 3.9.

PYTHONSTARTUP

AN AN ARSI A B, %S0 R Y Python fiy & S7ER A UAY B NS /R /R Z BBl
7o G SAES S B & AT BT [F]— i 4 25 18] FPgledia T, DR CH R B SCai e ARYRS G n]
PATERCH A Al IR LG o ARIE W] ATERX A SCIF P B MR RTF sys . psl Ml sys.ps2 ALK

#)¥ sys.__interactivehook__.
ffif] £ilename ZE(&5| Kk FHil={f cpython. run_startup .

PYTHONOPTIMIZE
ARG — RS P, B T3 E -0 . Wy — 5, WIE S T2
FRE 0.

PYTHONBREAKPOINT

WA BARBOE , B MRS BB ARARIC— D T XS . S mT I8 X R e e 5
A, BEEZAPH XIS AF 1 sys . breakpointhook () WIBRIASCIIAIZAT, J5#& H SR NER)
breakpoint () KW M. WERRBGE, BBE N FAH, WEHYTEpdb.set_trace”, FfiLAe
RPN TFAFHR"0” 258 sys.breakpointhook () MIERIASEBIAMEAL AT 1M FLHGR ] .

Added in version 3.7.
PYTHONDEBUG
AR B MR N — DI FERFER, BAY T E -d 0. QUERECh— %k, e A T
ZIHEE ~d.
IS AR B 55 B Python 04X AR, 75 W X0 Z 16
PYTHONINSPECT
AR B AR B — DA AT, B 2 T4 -1 1.
A8 W] iy Python AAS ] os . environ FAB M DATERR T A S5 sR filAn A BE =X
PYTHONUNBUFFERED
WA B AR B — D HER AR, B TR E —u I
PYTHONVERBOSE
AR WERPR N — DR EAER, B T E v 0. R, e A T
ZUARE -V,
PYTHONCASEOK
WAREE T HAZ R, Python 2B import HAJHHR/ING . X(UHE Windows I macOS AL
PYTHONDONTWRITEBYTECODE

A B AR N — A= T4, Python FEA L2 {IE R ARG A . pyc U, MM T
FRE -B I .

10 Chapter 1. §4 1758
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PYTHONPYCACHEPREFIX

TR E T BRI, Python KFFEGL H SR g L& 2 B A pyc XM, AN EM Y
__pycache__ HF%., XY TIHEE -X pycache_prefix=PATH j%&IN,

Added in version 3.8.
PYTHONHASHSEED
AR AR B R BB BN random, R —ANBEYUEAE S str A1 bytes X R MG Az H R 1.

NS PYTHONHASHSEED R A — AN HEEE, B RFAE R I 5 i 01 e 28 mUvs s B B L6 i 55
27 hash() 2554 .

ERHB R RS IMEAIZ R, I T AR A S B A, S vr—4 python HEFESE
IR
RHB AN —A~ [0,4294967295] JE I NG+ BEHI R, 5 ELUH 0 K45 s A BEHILAL .
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
ISR IS BB — R, BT R BB AS 1Y 2 Jm) B A AR A I RE R A
Added in version 3.11.

PYTHONIOENCODING

ME N T B BITEBRSRZ R E, BB S encodingname:errorhandler &4
B4 stdin/stdout/stderr Jif | 4if5%. encodingname Fl :errorhandler ¥4-#E LT, SHF
str.encode () TR XAHIE .

X1F stderr, :errorhandler ¥/ Zng; AR M E N 'backslashreplace’,
1E 3.4 A K AAS T “encodingname” F37) BUAE 2 W] A .

TE 3.6 AR KA AR 8 #F Windows [, X122 5 4 & b X & Z 0 AR B ris @i gmis, ke
B8 E T PYTHONLEGACYWINDOWSSTDIO, AR B 2 1) 1Y) SO AN TE MR 32 HLR8 1

PYTHONNOUSERSITE
WARBEE T HAZE, Python ¥ ARaH Fl P site-packages H KiFfF| sys.path,
S W
PEP 370 -- 43 i 11 site-packages H 5%

PYTHONUSERBASE

X P EEE K, EXiP AR E user site-packages H & PAJ python -m pip
install —-user [ ZREEHKE,

%W

PEP 370 -- 43 i F'11 site-packages H 5%

PYTHONEXECUTABLE
W E T HIAEASE, W sys.argv [0] K@i b IS BN @i C B T Irikis mfE.
IXAYAE macOS F5EMEH

PYTHONWARNINGS
WA SR T - T, QR — P S RIS, B S T2 RgE -, JIETE
BRI AR e e m T AR P e B
e 8T HEL P TR R R HR R TG A b B FH T AR iy e th i 4 (B2 ZE BRI DL T & 2%

AR LE T 1)

Warn once per call location
Convert to exceptions

Warn every time
Warn once per calling module

PYTHO RNINGS=always
PYTHONWARNINGS=module

HoW W W

Cawy
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(% L 50)
PYTHONWARNINGS=once # Warn once per Python process
PYTHONWARNINGS=ignore # Never warn

12 5] warning-filter #11 describing-warning-filters | fi 58 22 475 .

PYTHONFAULTHANDLER

1SR B PRI BB h— A AR % AP, faulthandler.enable () SRR K
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL &5 54— AL FHES LA Python [H[#1{5 & .
BLIREAS RS T —X faulthandler 36370,

Added in version 3.3.

PYTHONTRACEMALLOC

MR IR B o — N RS 4, WS tracemalloc #IHUEZX] Python PIFEAFLHY
PRER o AR B (E 2 IR AFAE B ER 1 [l 915 2 P 9 s R igs . 4, PYTHONTRACEMALLOC=1 HRAFFE
wITHN . #5207 tracemalloc.start () R THTELEE . XEMTXE -X tracemalloc
T

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

TR M IRIE AL BN — AR F AP H, Python K& BRBF IS AZ 98 T Z K. XM Tk
B -X importtime &I,

Added in version 3.7.
PYTHONASYNCIODEBUG
MR AR B — AR A, WS JE ] asyncio fibefy P8
Added in version 3.4.
PYTHONMALLOC
V. Python P77 Foas A/ 22 B 1A 1.
U E Python Jif i Fi i) P 7743 L 2 e A -
o default: (i BHANTE LRS-

e malloc: X fifffA 18 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) fifi
il CFER) malloc () %K.

* pymalloc: X} PYMEM_DOMAIN_MEM A PYMEM_DOMAIN_OBJ I fiff fi| pymalloc 4B &% i Xt
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

L P
* debug: 1E FRIAWAF LA 2 B2 T
* malloc_debug: 5 malloc H{HIL 2 284 T
* pymalloc_debug: 5 pymalloc HiFI{HiA & 2RI T
Added in version 3.6.
TE 3.7 WA S LA ST "default” ML
PYTHONMALLOCSTATS

RV — N IEZFAFH, Python KFERRHR QAR pymalloc X5 IXIs DA K75 5K IR 9T Bl pymalloc
WNAE DL AL (E R .

s PYTHONMALLOC BRBEAS B4 R E C FEM) malloc () ZrHlC#y, & W15 Python [FIHL
BAFE pymalloc, AR EK99E 200 o

TE 3.6 TiUAS K A AR W pAR e IRt R] AR T 7E B AR T 9w i) Python. 1A BB E N —A
23 LT ER G B AT A RER
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PYTHONLEGACYWINDOWSFSENCODING

MR R IES F/KE, BAAN filesystem encoding and error handler $5i= K 3 3.6 fRAS 2 B B E
“mbcs” Al “replace”. N, KR AFHIEIAME “utf-8” FI “surrogatepass”

XA PAAFIZATHEIT sys._enablelegacywindowsfsencoding () BB H
u] H 4 Windows .,
Added in version 3.6: § £ {:#15 Z: 7 PEP 529,

PYTHONLEGACYWINDOWSSTDIO
UM EZ A, R R A BB RIS A% . SRR 25 Unicode R IR
B G AR ST A D, A2 (] utf-8.
WERARHE R ) (B SCEEE ) A48 4% & 22 b DX WAL B bl 20
B] F 4 Windows .,
Added in version 3.6.

PYTHONCOERCECLOCALE

WRMER A 0, F55 3 Python iy 47 M Bk FHE S i AL T ASCIL Y C 5 POSIX X Iaki% #- 5 il
o R KRBT UTF-8 & .
MR AR R R AR E (B 0 DAAMOME), WIS FREEAR R LC_ALL I BE It AR S
I HIRAEZS LC_CTYPE 81 AY 24 i RIS 0e 10 2% 35 BRI © X3k, s B U8 IR & ASCIT
) POSIX X4, #AJ5 Python CLIRFHEM B ERERHET TH 2 Hi22i:h LC_CTYPE JE5IH 45 & i i 77
Fic R 4] (X A 3 i -

e C.UTF-8

e C.utf8

e UTF-8

AR R E T AR DI A R i —A>, TG4k Python 3217 H 2 B R 7E 24 Bl R EREE HAH Y.
IS LC_CTYPE MMRAE & . X HAPRER T MFRERR A LY RIS AT T W] —2EAE v At mT R DX Jaf ke
T (B0 GNU readline ) Z4b, MRETE TR Libix LedbHfE @ B 7EIZ1T Python fRRRERR)
PARAEA AR T E 24 57 C I A (Fl0 Python H VA9 locale.getdefaultlocale () H
BRI EH R

(i X B b b A 1 e o DXl ) A ) L o — A X T0UCRE ) Bk sys . stdin Fll sys.
stdout JHff] surrogateescape 45iRALFEES (sys.stderr &4k ffi ] backslashreplace
T F R AT Ao A X IR T vh — ) o IX R AL BRAT A P AR 8 3 )y U PYTHONTOENCODING R
B

I 0, AR T DR IR, S U124 Python JE TR BCRIIA (LA KA B4
2 5 ) A e 1 DX S AT A T B IR A ) i3 B PY THONCOERCECLOCALE=warn }f-5:E{ Python 7£
stderr FRHESHE.

YRR, RVEAE I 55 1, B0 e o B A3k i H bR g, BRIA Py THONUTES
(A AE PR3 T ASCIL R DR BT A3 7] 48 L P ITUSHE DA R RESE B FY AsCTT 1
A UTE-8 RN RGEH

7] F 4 Unix,

Added in version 3.7: {2 PEP 538 T i1 -

PYTHONDEVMODE

SR BEIREE A B — DN AR AT, WSS Python JF AR, SIALERCANG LU T E Y J#
2 FHOMHIE KR BONaA T A . X T 3LE X dev 2ET,

Added in version 3.7.

PYTHONUTF8
WRBA 1, FF2 )5 Python UTF-8 £,
#0245 Python UTF-8 fist,
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BEEAT A HoAh B2 2 R S AE AR A LA L U [B]) 3 B0k
Added in version 3.7.

PYTHONWARNDEFAULTENCODING
U0 SR PR S AL BN — N AR AR, AR R KA e R R, Rk —

EncodingWarning .
12 i io-encoding-warning 3 T i1 -
Added in version 3.10.

PYTHONNODEBUGRANGES

WIREE T AR S, B AEMRIS R PR SMIEF R (4R JFHRF AL B A4E 351
Tfe ) BLSEEE AT AWML . X TR A/ N AR AT 2 1 pye SCHRHRAE F AL RT e iR RE2e
SR BT S WA A M I BB o

Added in version 3.11.
PYTHONPERFSUPPORT
WAR AL BN AR, BRFE IR Linux per £ 2347 d5H S0 RF LAGE Python 4 I BERCE AN .
Wil 0, MIZEA Linux per £ YRR T 4R S0
RS -x perf iy 4TI perf_profiling,
Added in version 3.12.

1.21 ARRAERE

PYTHONDUMPREF'S
UARECE, Python TECPERERS, ML MR GG I BUS U3 R FFHE S .
Need Python configured with the ——~with-trace-refs build option.
PYTHONDUMPREFSFILE=FILENAME

If set, Python will dump objects and reference counts still alive after shutting down the interpreter into a file
called FILENAME.

Need Python configured with the ——with-t race—-refs build option.
Added in version 3.11.
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CHAPTER 2

£ Unix IR T A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It

YOI BEAE AT ISR PR AR PR R AT ] o ISR T A IRAC RS A 25 156 J50 B AR A (14 Python.

402k Python B4 FSE 204 BN A AT RGBS BEA v, ST ARRAR ] B SO ) A TR B . 221
PATR S

SBU:

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

%t Debian ]

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

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
Xt Fedora i 7

https://slackbook.org/html/package-management-making-packages.html
7T Slackware f P

2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD /7, MA@ ind:

[pkg install python3

* OpenBSD J{I /7, (1] AT iy -5 0 £:

pkg_add -r python

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

BilGn: 1386 F FU#REX Python 2.5.1 [ 0] I i As:
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[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz J

2.2 ¥J3E Python

QRARAR H S %1% CPython, ¥ o BN 2 AR JR U ARAT AR Bt AT MY source mig LA
HORTHY clone, (WRARAEZTTIAIN T, IR ANRIALAISE clone. )

R i - AL

./configure
make
make install

FiE Unix P& Y2 5 28 0 FIYE S5 000 3 2 PRI b iC SKAE Python JEACHSR AR H 5 T 1Y README.rst
S

e make install AIPAZE S0 python3 —3EHI SO, R, B make altinstall
MARE make install , R NEHE HRZHE T exec_prefix/bin/pythonversion.

2.3 5 Python #H}pE&ZF3C 4

LR T ARG A prefix Mlexec prefix MOBT AR LI BV 21 W00 B X
GNU &5 eI ReRA R Lo

Bian, fERZ4 Linux R£48 E, WEBHBIAMER /usr .

XH/B % Y-
exec_prefix/bin/python3 RN P AR O

prefix/lib/pythonversion, exec_prefix/ A EFMERELNHE SR IE
lib/pythonversion

prefix/include/pythonversion, 14 JF & Python ¥ & A #ix A\ MR 28 ir 35 /0
exec_prefix/include/pythonversion include SCAFH) H S TEE A B

2.4 ZEIN

AE Unix b)) Python JiIAS, FFERANIATHATRR, Hi4n:

[$ chmod +x script J

FEAEBIAS B4 TS A~ iE Y Shebang 2k, — MREFHO Ve 7 2

[#]/usr/bin/GHV'pythODB J

VAL ¥/ PATH 48 2% Python f#RERE. HZ, UL Unix RS0 FEN A env s, KL fEFEE
/usr/bin/python3 Mgt MRS IR .

FAE Python A H (8 ] shell /4, 152 subprocess ik,
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2.5 HEFE X OpenSSL

1. Bff & ATRT) OpenSSL [ E I RG G ATAEMEE , R EN U openssl. onf AT SHEH )
H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B3 /etc/pki/tls H, %H
SN A5 —A> cert . pem CARI/E—A4> certs Hig.

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

2. F#h. Wit 4cdt OpenSSL. ML install_sw A& install. install_sw A HR
NeFE T openssl.enf,

$ 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
3. fiH B XA OpenSSL %1% Python (Z#[ilE —-with-openssl fil -——with-openssl-rpath
FET)

($ 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

#rili: OpenSSL (M T A AT HUEA ] N 281 ABL. ARRF5 254515 Python SR BT OpenSSL. ffiffj—
ASHHIAS AR A E L OpenSSL ZERE UM AT A T

2.5. HENX OpenSSL 17



Python Setup and Usage, A {Thi4 3.12.3

18 Chapter 2. 7£3£ Unix ¥ T{EH Python



CHAPTER 3

Bt & Python

3.1 FEEXK

%1% CPython FIr HYAGHE:
o ClI gi¥ds. IRy CLLAFE AR .
* X} IEEE 754 3% f8{0R1 17 4 Not-a-Number (NaN) f 32 5.
o XPERFRI SRR
o T ssl Al hashlib B OpenSSL 1.1.1 855 A4S,
o ¥¥ Windows |, ZE% Microsoft Visual Studio 2017 B 5 5 i 4,
T 3.5 A & AR o F Windows |, FE3E Visual Studio 2015 B¢ B H A
TE 3.6 A A AEAR B PR BRI E 1 C99 4%, Ul <stdint.h> il static inline pR¥%K.
e 3.7 A K LA BIAESOR AR S OpenSSL 1.0.2.
E 3.10 A % A A5 o BIAE S5k OpenSSL 1.1.1,

TE 3.1 A AR T : C11 g%y, PUFEELSR IEEE 754 Hl NaN 74, ¥F Windows |-, 5% Visual Studio
2017 SHCHT A .

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

3.2 EAERBIXH

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
https://en.wikipedia.org/wiki/C11_(C_standard_revision)#Optional_features
https://en.wikipedia.org/wiki/IEEE_754
https://en.wikipedia.org/wiki/NaN#Floating_point
https://peps.python.org/pep-0007/
https://peps.python.org/pep-0011/

Python Setup and Usage, A {Thi4 3.12.3

3.2.1 EEERIF

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 ELEEM

HUVAT TS . /configure JIAKIFTA LI

[./configure --help

Z: 5] Python JEACAL Y Misc/SpecialBuilds.txt .

3.3.1 &A%k

—-—enable-loadable-sglite—-extensions

TE sqlite3 A _sqlite ¥R ZE LR AT MEY B (BHANE).
%0l sqlite3.Connection.enable_load_extension () F¥EM sqlite3d Fidk,
Added in version 3.6.

——disable-ipv6

I 1PV S HE (TSR ERIA S ), W, socket fidk,

——enable-big-digits=[15]|30]

5E X Python int $U 9 HURF A/ 15 B 30 AR
TEROANEOLT , BRI 30,
E X PYLONG_BITS_IN_DIGIT Jjy 15 8{ 30,

%l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX

f Python [y ] $AAT 3O 4B Bl SUFFIX o

7 Windows Al macOS FERIAJG N . exe (M AT 0 python.exe), 7 Emscripten 5 & 4
.Js, FF Emscripten JW|Yi#% 1ok .html, £ WASI 2R .wasm, TAEHART-& L —A2FRFH
(AT X python).

JE 311 JRA K AT JE WASM & FERAJG SN . s, .html 8f .wasm 22—,

——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

BRiA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

Zi] os .pathsep BEIRTFEAT
Added in version 3.9.

20
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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,

%, decimal . HAVE_CONTEXTVAR fl contextvars Fil,
Added in version 3.9.
——with—-dbmliborder=<list of backend names>
A dom B db Ji5 i 2T .
RN ES (2) 2WRNTRE, & EmaATR.
¢ ndbm ;
e gdbm ;
¢ bdb .
—-without-c-locale-coercion
S5 CifF A UTE-8 sl 2ok (BRI E ) -
A% X PY_COERCE_C_LOCALE %,
%% PYTHONCOERCECLOCALE 1 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 JEH &4 (BRIAH 1ib).
Fedora 1 SuSE 7 64 {\i°F-& ff] 1ib64 .
Zf] 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]
P27 1Y 24 B pkg-config AN A .
* check (#KIMH): pkg-config Jy [T
* ves: pkg—-config NI,
* no: LAl pkg-config R HATAE
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 KRS ITEHE.
Added in version 3.11.
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3.3.2 WebAssembly 3If .

—--with-emscripten-target=[browser|node]
A wasm32-emscripten B4 B .
* browser (BRIAMH): B/ stdlib, Bk MEMFS,
* node: NODERAWFS il pthread 3713
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 LFATRYEIR

——prefix=PREFIX
1 PREFIX 225 50 J0 6 S0F . 7E Unix b, BEKAN /usr/local,
A ATTEIZA T sys . prefix SR
VEHRBI, HP DM ——prefix="S$HOME/.local/" ¥ H FH14:% Python,
——exec-prefix=EPREFIX
T£ EPREFIX 228 B 0 R S0, BRIACH ——prefix,
ZAE A AEIB T E ] sys.exec_prefix FREL.
——disable-test-modules
YGRS test B, Al test WE _testcapi §REIHR (CBRINSHIFH24E).
Added in version 3.10.
—-with-ensurepip=[upgrade|install |no]
1 Python L2 IZATHY ensurepip A%
e upgrade (®BRi\): iZfT python -m ensurepip --altinstall --upgrade fid .
* install : j&4T python -m ensurepip --altinstall i,
* no : AN&4T 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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R ——enable-shared fll GCC , #An]PAZEH] libpython W AYTE SUIHIE : TESm1Fas FIEEE 2R
HIFRE A —fno-semantic—interposition .

e TER I, ARV RE S B gaidas e PR SR LR SO E B AN T . XS R T
E, ORI B B A — IR S 9 T . B Clang 125 flax sbe4t: | W)@ b fF
CFLAGS FR -Wno-profile-instr-unprofiled FFENMHI =11,

Added in version 3.6.

FE 3.10 A kA7 E: #E GCC _Fffif] —~fno-semantic-interposition ,
PROFILE_TASK

Makefile | 3| 385455 PGO ]3| Python iy 4154k .

BRAN: -m test —--pgo —--timeout=$ (TESTTIMEOUT) ,

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

e R b B sz i (LTO) (BRICHEE) .

LTO i} C 4iF#s Clang T 8] 11vm-ar 24 (£ macOS NN ar) , PAKZFE LTO [H#EH4
(1d.gold 8¢ 11d).

Added in version 3.6.

Added in version 3.11: ZLffi ffj ThinLTO F§f, 144F Clang Effiff] ——with-lto=thin.

e 312 A K AR T SR A3 g SCRPRF O ) ThinLTO EARAE )y Clang _EAERIA DL AL SRS o
——-enable-bolt

SRR BOLT fife 5 BEHI b & GBRIAIEE D).

BOLT & LLVM i H i) —#B /- {EFF A S 2 3 e H ikl 4y S b . AR 25K 11vm-bolt Al
merge-fdata AJ .

BOLT /3 8% 2 —ANAH 2435 i 5 H PRt H B2 008 I 24 B R e P f o PR it T H A T AL
i B DAL IS T A R EREE + AL B 240 + CPU ZURY A, IF HIFIRIr T HEH 2
BISZFF. ©A LLVM 16 Z Fif) BOLT JUATE R L8 5t F 2 (45 BOLT AR it s 20 st
LLVM 16 838 A 347 BOLT fifk.

BOLT_INSTRUMENT_FLAGS I BOLT_APPLY_FLAGS configure ZF & W #{ & XL N & &
1lvm-bolt [ERIASHUEE AR HIFE R FIRE BOLT $df v T T el A
Added in version 3.12.
——with-computed—-gotos
TESRAEFT ] goto THEL (FESCRri g s ERNE) -
—--without-pymalloc
S5 R AE Y Python PIAF4M L #s pymalloc  (BRIANET) .

Z WK AR B PYTHONMALLOC

—--without-doc-strings
SNFS SR FAF AR LA N AE T (BRIAE ) o Python Hig SUR SCRYEAFER AN 32 3 )«
RNENX PY_COERCE_C_LOCALE %%,
% PyDoc_STRVAR () o
——enable-profiling
M gprof JH M CIEFHMARDIEAE (BRIAHEEH).

——with-strict-overflow

Ff —fstrict-overflow ¥ M %] C % ¥ #% i 5 FF BRIN 1 & T & 1 % &
—fno-strict-overflow L&),
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3.3.5 Python @AiX R miF

TR AS Python J2 487 ——with-pydebug SEHIHiF.
TR RAS B RHOR -
o BOARRIrA %Y 78 warnings fd, BRINVE S IEENI R 2.
* f£ sys.abiflags FIA d Fric.
e I sys.gettotalrefcount () PR,
o MITBEIMA -X showrefcount ,
* NI -d Ay QAT A PYTHONDEBUG FR457% 1 1T Il A 2% «
o WX __11ltrace_ AFERSCRE: WRE TR BN AR RS SRIETE R T R ARZZGE B
o QA NI TR 7, DAGEAS I GZ o DX o AN A N A4 3R

» ‘¥ X% Py_DEBUG fll Py_REF_DEBUG ,

o BNEfTINKE R : £ % #ifdef Py_DEBUG fll #endif L. B assert (...)
_PyObject_ASSERT (...) Mi=: RNiEE NDERUG % (B S H--with-assertions it Bk

W) . FEREEA TR A A
— I T RS RO A R A

— @7 Unicode 1 int XFRI;, WAFHIEMBEHT 7T, TR E T RO H
R

— WRORAT T PR R 24 1 S 1 R BT R 225 R S

— KA AR IER R IO A5 AN U 24 Wi S

- BIEERS (ge.collect () BREL) WIXTRA—BOHEIEAT L EAK A

- M FER AL B e IR, Py _SAFE_DOWNCAST () M Ar A T i Fl L 11 4 o
Z: I, Python JF KA AL E S - - with-trace-refs .

T 3.8 WA K A AR T A ORI R B S PR IAE )2 ABL SRZS1H) - & LT Py_DEBUG AN PR & [l )
E LT Py _TRACE_REFS % (W --with-trace-refs 4(), Xo| AT Me——Ahb N2 ABI 36451 H
77

3.3.6 ik kIR

—-with-pydebug
TR AE X T %hiF Python: € X% Py_DEBUG (BRIAHZEH).
—-with-trace-refs
H TR NG TR CBRIAKEE) .
HORINE
* X Py_TRACE_REFS %%,
* I sys.getobjects () BREN.
o AR BN PYTHONDUMPREF'S

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

Added in version 3.8.

24 Chapter 3. EZ& Python



Python Setup and Usage, A {Thi4 3.12.3

—--with-assertions
PRiFEm R C WS assert(...); Ml _PyObject_ASSERT(...); (BRMAAEM).
WERBCE I ZEL, WITE OPT S48 it A 3 NDEBUG %
S - —with-pydebug I (X254 X), BRI USHEE.
Added in version 3.6.
——with-valgrind
JEH Valgrind  (ERIAZERT).
—-—with-dtrace
JE I DTrace (BRIAZEH).
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& ] MemorySanitizer NFEEE RIS msan, (BHIANEE) .
Added in version 3.6.
—-with—-undefined-behavior-sanitizer
J& /| undefinedBehaviorSanitizer 7R & X AT MG ubsan, (BHANZEM).
Added in version 3.6.

3.3.7 HEEREMR

——enable-shared
Je 14k 52 Python JE 1ibpython M4k (BRIAHEEM).
——without-static-libpython
A% 1ibpythonMAJOR .MINOR. a, W A% python. o (BN IRiFH-20%E).
Added in version 3.10.

3.3.8 FEkIN

——with-1libs='1ibl ...’
RS (BRAA L) .
——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
EX WITH_EDITLINE %%,
Added in version 3.10.
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—-without-readline
AGiiE readline ik (BIAZ).
AE X HAVE_LIBREADLINE %7,
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
P B A AR -
e mdb,
¢ shal,
* sha256,
e sha512,
» 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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Z 0, ss1 Bidk.
Added in version 3.7.
TE 3.10 A & AR AR B 5B python Fl STRING W43 TLS 1.2 PR HARMAS ML .

3.3.10 macOS i%In

%I, Mac/README . rst o
——enable-universalsdk
——enable-universalsdk=SDKDIR
78 A B CAS . SDKDIR 455 1% R i #) macOS SDK. (BRIAKT ) -

——enable-framework

——enable—-framework=INSTALLDIR

1% Python framework , T A2 A£45H) Unix 2L 20 INSTALLDIR fisie T %25 B8 (IR
AN -
—-with-universal-archs=ARCH
R WA AR ) RS TG BEE T - —enable-universalsdk B AR,
LESE
* universalZ2,
* 32-bit,
* 64-bit,
* 3-way.
* intel,
* intel-32,
* intel-64,
e all,

——with-framework—-name=FRAMEWORK
>k macOS H11) python HEZEFE E A TR, ALK E T ——enable-framework WAL (BRIA: Python).

3.3.11 RN YRiFiEkIn
LA, SORCUIRE, TR T ORI ) CPU sk £yl Python. 5 XUAREAR B — MR HIZE
-5 1) Python fiffEds . HU7Y Python MUASAAZN 5 A2 XL i) FA4L Python RASHH PLAL .
—-build=BUILD
A T4E BUILD _EHATHERBCE., W% i config. guess il #ENFG5].
—-host=HOST
A ik A EAE HOST (HAR1-6) s iy
—-with-build-python=path/to/python
FIR A2 AL python BRI ORI AR
Added in version 3.11.
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CONFIG_SITE=file

1) — A B R Y SO PR R AR
il config.site LA

# 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 (H] configure f)7#);

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

342 FEHELE

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 Bfr

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 CY &

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]:

e YN Py_BUILD_CORE_MODULE E X 7T, {#i/fl Py_EXPORTED_SYMBOL .
o M#i ] 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 ZRiFIRE

CC

C Gk asdi 2o

Bin: gcc —pthread.,
CXX

C+ i 2

fBin: g++ —-pthread,
CFLAGS

C HiFanbras -
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
MM C Giiddnda 2.
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
BERlign g bR -
OPT
fAetr.
CFLAGS_ALIASING
JEARECA AR 4R, T 9P Python/dtoa. c |
Added in version 3.7.
CCSHARED
T M I A i iR s
N, -£PIC ¥ Linux A1 BSD i,

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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https://github.com/python/cpython/issues/65320

Python Setup and Usage, A {Thi4 3.12.3

CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure A,

Added in version 3.8.
LDFLAGS
FEREANIRAG, BN, WAREALTAERRER H 5% lib_dir B, R -L1ib_dir .
CPPFLAGS Ml LDFLAGS HRFREAL shell H(E DAE REAS (U I PALE AL B 45 € 1Y B Si ) R pidk .
LIBS
HEREAS ARG, TEREHE Python WPAT SCPRR I EAR I 45 BERERS o
Bln: -1rt .
LDSHARED
AR L.
WilN: @LDSHAREDR@ $ (PY_LDFLAGS) .
BLDSHARED
ML= 1ibpython H 4.
#RiAN: @BLDSHAREDR $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
B4A2N: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY_LDFLAGS_NODIST
BRiAN: $ (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 %% ¢, JE TR E N R G EH L% . B0 HT#% Python @iz T4, (HANW] 58 H.
g Rl ST TN =

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

411 ZRERE

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 LT TR A, AT RB U RS 2 Internet 142 T . 1HS 5 % F #ia AT IRAE 2Rl i
WG 2R HAD

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

TNSEPE “Install Now (57 R[i4¢3%)7:

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

* Python 52234 B i I - H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o PFREBehRERE , B, JEsh#s M pip

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

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

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
Python %725 F| Program Files H 5+
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
LA E) AT DA H] R e
B o W] AT G5 136 Ry 40 T
o MR, LR H SRR INE R YL PATH
o PGETT B A AT A
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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
T 3.6 A A A8 B Python S T 1 XH BEARIN SEHE -

4.1.3 Ft Ul 23

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

Ipassive R PR Jo R A2 E.
/quiet LGV AN s ATRAT 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 g BINME
InstallAl- A FrA FH Pacss. 0
1Users
TargetDir %% H 5% JLF InstallAllUsers 164%
Default- N A P ER SProgramFiles%\Python X.Y By
AllUser-  \NZ&EEEAE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- YT 23 m ) $LocalAppData%\Programs\Python\PythonXy i
faultJust-  BRIAZ23EPRAE $LocalAppData%\Programs\Python\Pythonxy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FE/RIBGABEEX (%)
Custom- 3 [H
TargetDir
Associ- AR T fmahay, W1
ateFiles  BIESCFRHK .
Com- FrA oy SUEHIER O
pileAll .pycC .
Prepend-  PFLZREFNAHFEHM 0
Path Z| PATH ¥ .Y TN
Z| PATHEXT
Append-  FFZBEFNA HFEM 0
Path 2l PATH H .PY R0
2| PATHEXT
Shortcuts AR %, NEREAE, 1
SCRY AN IDLE A 7t e
WIEY
In- 473 Python F-JJf} 1
clude_doc
In- LRI R S 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 BB
In- 8816 B F Windows 84 1
clude_launc Python 2 %) 25 .
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- GHe Tcl/Tk SZFEFIIDLE 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>

414 BTFREE

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 L&

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

WE, nuget AT T, WA PATLREERRAI e ARs . 80, FahRey 2 3 SRt
WEEE . QWERAEEZ B OREE SCUE, 12 CL RGN B 3T IR

%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

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version and
www.nuget.org/packages/pythonx86 for the 32-bit version.

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.

ik AKX KATHORN 4G Microsoft C Runtime , [ F2 J7 22 4 F2 7 T S 4R ik TN g . B AT RS P fE
O 2 Wise4e A8 ) P i R 4 b ak 38 53 Windows Update [ 3445, I H o] DATE i 7E 240 H 4k 5
ucrtbase.dll AN

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 VG LRAR T, SO, PyWin32
Anaconda

TATHIRAEL (41 numpy, scipy Al pandas) Fl conda L& FEAR.
Enthought 5 S 45153

“F—f{ Python FREEFIFL & HEAR”
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 & 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 .

5k Windows 24l AR B HRERGAL R Z 6, X RESTFEBIN PATH B SER I

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

S U

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H (% B4R AS FE A4

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 AR S EAC T

W71 B SR Python AFRERRHTTUGSE I A1, T REIRARTE G 242/ 45 T 53l Python., Z2%6H%E
Fe A — A n] DA (R

LR P — 00 b, FTRAGESRFRIC A “FF Python VR INBIPREEAZ &7 (eI, DAGHZCBRE 52256 (0
BIRIIE] PATH . PRI T Scripts\ CARMMIE. X AR A python SRiafrifss, H H pip
HATFEZERF. i, 0] ARG TP THIA, ES 56 447 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

fik: WIELEA R UTE-8 X0, Windows i) Python th 237 DA N5 L HH R IA G I 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 ) .

48.1 AI7
M&HLTT

1E 3.6 JUAR S EAC T

4= JRy 24 Python 3.3 J S A RHE S S IE/RAY PATH b B3 5 FrA AT Y Python HUAHEZ,
PRI ZEE AN TE R B B A RS R I, W Ear 5 m AT A T i
& 1
RS KB E 2R BORTIAS 1 Python £ JF 30 - BRI PAIEFR , I HAFEE MR HiAh fy 47250
H#% % %3] 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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CE |

WREEDI AT R, WIERM G R s

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

Tix fp2:

[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

TSE L (-3) K H BEEEK B 4200 Python KATHRIZATHS, Wi AEEEHAb Zi. (Hi2, 2B E
(= 3) NS R B AT IR A 2T T

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).

MEEHIERR

Added in version 3.5.
WSR3 2 R P2 A7 I A A A ) Python i A, I HLEEALIAEE (8 F A% HE 2 A1) Bt venv BB sk 4

virtualenv TH) AFIHEPRE, WESIRETFRHEFT RIS R T A R 2R . BEfT2)R
Feas, SN EIENGE, BUR 12 42)5 Python 4,

MBI

1EFATEIE— N Python A - Q448 hello.py WU, HPEEPLTAZ
#! 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
ZIRFEfE”Hg?D{fF)%;&%Eﬁ%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.

MITHFREX

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

)

The default Python will be located and used. As many Python scripts written to work on Unix will already have this
line, you should find these scripts can be used by the launcher without modification. If you are writing a new script
on Windows which you hope will be useful on Unix, you should use one of the shebang lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding ”-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

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

FE 311 AR AR 647 SO, BHESPAN ALY E N 1386/32 A", 208
R—AREERIIE, W AR -V TAG ZHOFHI B AARAE

HZWZFTH) /usr/bin/env B HA —DEIMIEE R ENE . TEA R 2251 Python fERERRHT, 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
VER S TR 5 L 1) o

[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

TEHEENR , AIAEG S & AR AT, PASEE iy R FI B4 Python JiiAS . AR BR & 45 PAFE IR
ARSIk, ADAERRGER ) R UCHAT . Bbah, WA AN INT-32" 5 “-64” HfgE RiEK 32 i
B2 64 (SEP,
5, — shebang line [ # ! python FT3¥ A AR ERF, 1M #!python3 H—MRARRESRF, ©HIEE
— A EEHRA
AR AE G S R IRA BN RA PR ELF, AT A B HI5AE & PY_PYTHON PAFS & BRIA R AR E A7 WK%
B, B3, %A R DATE & REil i ey AT AR AR TE,  Efnv3Y, 73.77, 73.7-32” B 73.7-647 . (i
HERET-647 I E - Python 3.7 B S A H A& B Eohe% . )
WA BN ER AR ERF, W AR EIREEAS & PY_PYTHON{major} (H¥ {major} & L
ERRY T EEARAR ERF) PATEE e RAS . QR B TR BRI, S Shas kMt B 4635 1K) Python
WA H-A 0 B AT BN A BB O B A, RSN REARAIE, (EIZHUAS W] B8 2 1% 29 vh S i S R RRUAS .
TEZE3E TR (major.minor) Python AN 32 {31 64 {3ifF) 64 {ii Windows |, 64 [V iRASKHIA AR E k.
KT SR EHAR ) 32 {1 64 (LS PLES I AN - X T RS RE R 32 (71 64 (AR 2 AR -- QT i, 32
7S BP0 1) F R A T4 2 HRAIY) 64 {37 Python %% . SXAERE AT PATIIN Ji sh e 4 7h, HHE PC L%
BTWRBEHR A AL TR ZE2EE (BRI, ARAITE 32 {788 64 (AN Python FIFH Y () R 5 8% 2 75
FRJG LR ). WA, ATPATERRAUEIIAT LA ey <327 B “-64” JGZOREMUIATN .
INGE

o WA WE M KT, M4 python Al python2 Rf{ F % %& ) 5t B Python 2.x R4S, fmd

python3 R 512 1 Python 3.x.

* fird python3. 7 AR SEFEMBEI, FAMATD EETEE-
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

48.7 RRH

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 WIURINIGAS B PYTHONPATH fFAE, QNFAse % & Wik, W FORISINELH o iR, 7F Windows
b, AR BT SRE, AR BITF IR R P E S (C:\ 45),

o BANKYT N RE P AT W RAAE A OB B A B N 2] 3 BF % HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 ¥ TF B9 \SOFTWARE\Python\PythonCore{version}\
PythonPath Wi, PA%r-5 43 B 0 B 42 2 A 53 5 0 BROAEL 1 7 58 15 3 B0 A 3% A2 0 9k % Jn 21
sys.path . (FHHEREITA RN ZEAR 70 6 HKLM, [F ik HKCU i@ %~ 7. )

o WIRIRE TIGAR§ pyTHONHOME |, WPRFHAR &K “Python = HE” . &N, I Python A 4T 3C
PR A T 207 “landmark L (Lib\os.py B pythonXY.zip ) PAHEW” Python 2 H 5%
WRLF) T Python = H %, MIETZSCHFIRA <10 F H R NE| 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

XD R A LR
* 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
VREAFR)— 2l — LE BB A B AR A 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.

e If you are loading python3.dll or python37.dll in your own executable, explicitly call
Py_SetPath () or (atleast) Py_SetProgramName () before Py_Initialize ().

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)

DR DR R GEVE R 228 PP SO LS T-5 W AR PP AN e — AR LR B A% . 00, ] Pl g
AR AR e B 2 MR, S — DRSO R, PO AT BB IR 2 2 2 BT
PN Pl A A AR DR HE B AR 52 T o

TE 3.6 JA RS IS . _pth SUFSCRIFM pyvenv. cfg IR T applocal .

TE 3.6 JA KA AS T 2 5 AT S E AR GBI pythonXX . zip MENTRERIARED) -

H 3.6 A FEH]: £E Modules (ANJg PythonPath) M 4 i I AR ER ] DA i importlib.
machinery.WindowsRegistryFinder S A . 1F Windows [ WA RESTE 3.6.0 B 58 FLEAS gl i A
B R ] BERR 2 R AN E] sys .meta_path.
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4.10 BffhniER

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 45 PyWin32 62— T #52% Windows %8 FHOBES. @R T S0 TR
QIR (COM)
« Win32 API i
o TN
* HEHE
* Microsoft Foundation Classes (MFC) i 5L
PythonWin Jg PyWin32 Fffafi i) — 7] MEC W AT . B — W E R8Tk A IDE.
S

Win32 How Do I...?
Tim Golden 3

Python and COM
David 1 Paul Boddie 3%

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 £ Windows _%gi¥ Python

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 .

412 RibF8

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://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
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https://devguide.python.org/setup/#get-the-source-code
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https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER D

7€ Mac _{& A Python

=4

Bob Savage <bobsavage@mac.com>

24T macOS 1) Mac _E () Python 7£J5U0U_I- 5 HiAth Unix *F-4 11 Python JE# ML, HA —LL&iANKERE
WSRO K (IDE) A PLEHEHE .

5.1 xEFn<3E Python

macOS 275 10.8 & 12.3 it #ii% T Python 2.7, AR Python [W 3} 2235 58 iU 4% Python 3. FFHL
HWHRAL T 24 Hi Y Python “universal2 binary” #g3Eh, B 7] LAZE Mac #3872 Apple Silicon F11H=, Intel AbFEZY
FIRAEZETT.

R RSB AR VI A
* {8 Applications IS —A> Python 3.12 CfFJE. /RIFFEX IR IDLE, E24E
B J5 Python KATHARUELL A 719 TF K345 ; PAK Python Launcher, T ffi3iAL#E7E Finder
HrXLs Python JHIAS i #24F .
o —AHEZE /Library/Frameworks/Python. framework, ‘E4UfE Python W] $0ATSCAFIEE . 20t
PRI AL A M 3 shell pf. ZEHIR Python, ARW]ABSIRIX =AIH . 5> Python A 4T
RIS AR RCE /usr/local/bin/ i,

5 1: 1F macOS 10.8-12.3 ., Apple #2 fit f) Python R 7 ¥ 4 5 % ¥ ¥F /System/Library/
Frameworks/Python.framework il /usr/bin/python. R4EA N 2416 o sk i B 28 P 25,
JEATH Apple #5191 Apple B{45 =5 0 . 3 04T W AR %645 A python.org 423545 ) Python
A, AR AARE TSN R PSS [ {EER T Y Python 222 R, PRIHCURI B8 A=A IS5 AR AR 23R A 7Y
BRSO IR .

IDLE {u4fi—> Help 3¢5, FRiF4R15H Python SCF. IR ARIE 58 4 Python 3 08 2 /R 24 TH46 17 1561%
SR AR o

WSRARPAE FiA Unix -5 i Python , AR AMRVIZIF 34 5 M Unix shell jz47 Python A FR 7)o
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5.1.1 n{aiEfT Python j&
WAE macOS _F A Python [y fchif /=2 iliad IDLE S0 &858 1S MIDE 7575 H-7E IDE 1547 H 1
Help E L.

MR ARAEM Terminal % 1 6y 5475 Finder Hiz4T Python JAIASHR 2 415 So 75 2] — e R QAR
A, macOS B 72 MR Unix fy 47 4Edy, H P4 vimnano. QIR RAHZ— AT H Mac X%
M gmiEes, A4 3K H Bare Bones Software [{) BBEdit (Z: i, https://www.barebones.com/products/bbedit/index.
html) & —MRIFHEE, B TextMate (3 I, hitps://macromates.com). FH A & 4 #5 £1 55 MacVim
(https://macvim.org) A1 Aquamacs (https://aquamacs.org),

MBI E DA, DR file:usr/local/bin i T shell # &R HF
LM Finder iIZATIRBYBIAS, VRA P EHE:
o ¥ HHi# 3] Python Launcher,

* 1% Python Launcher {fJyifiid finder Info % LIFTIFBIA (84 .oy BIA) FOXGE B p i) 2R
N #2fF. Python Launcher 7545 e TR 44 il B AR i J5 s =X BRI 0 AL 144 R BRLUK
A FH B MOk S e I, mlfif ] L Preferences 3¢ BALEA T4 PRI TR

5.1.2 iE{THERAEHEE

XIFIHRRAE) Python , A — MR R macOS ek HE: 55 Aqua i A FRE AR (HA)imii,
B4 GULIRER ) F5 2 AR )5 G 7. (1] pythonw A2 python SHBILE A .

*FT Python 3.9, 4KA] PAfiH] python 53 pythonw,

513 BE

macOS |11 Python T 1 T A #r#E Unix JREEAZ B 41 pYTHONPATH, {H/ZH M Finder 53l I FE T X B
%k L6y e AR PR HERY R h Finder 1R33N A 2 BEHBURIY cprofile B( .cshre. fRFTEANE—4 30
~/.MacOSX/environment .plist. {20 Apple [ Technical Q&A QA1067,

A K224 Python WIEZAE ., S [d4% 350y Python & —75.,

5.2 IDE

Python P77 T ARriERY IDLE T & #1455, A PALE https://www.hashcollision.org/hkn/python/idle_intro/index.html
HF|— A XAl IDLE (/24

5.3 &MY Python &

AN E RS £ Python Packaging User Guide,
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5.4 GUI H1Z

{iti ] Python 7 Mac 47 GUI W AR A 2 k.

PyObjC J=—/~%1 % Apple 1t Objective-C/Cocoa HEZE [ Python 45, ZHEZE 2 K LI Mac JF & i1 5t
fih. A 2 PyObjC [#J{5 BT HE pyobjc & o

FRUERY Python GUI T HAUZ tkinter, ETIEFEM Tk THAL (hitps://www.tcl.tk) . Apple 4 macOS
T Aqua JE A HRA) Tk, AT A https://www.activestate.com "N A4 s B AT DA IR
A

12 HAth macOS ) GUI T AL A fitk % :
* PySide: Qt GUI T_H.4J {J'E J7 Python 45 &1
* PyQt: Qt [y A1 Python #5241
* Kivy: —3 SRR AR s i & 1 & GUI THA.
* Toga: BeeWare 1 | [)—f4r; SCRpsim. Bahiks. Web FMifEhlE .
* wxPython: —F SRR HIHAE R G ET-& TAM.

5.5 437%& Python N iEF

B —F5 T E AR Python fCHE A0 R Al <7 A A B I F AR P
* py2app: ZFpET Python Ti H A1 macOS . app #K{442,

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

* PylInstaller: — i i 818 B SCPFa H ARl K ATE - F S TE T H

5.6 HithFFR

Pythonmac-SIG i {H41% & Mac _E Python Jj F/HITF AN 5 1 075 SCRFBT:
https://www.python.org/community/sigs/current/pythonmac-sig/

15— F ) %R 2 MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

YRAERRFNE R IT 23R

l ?E’cf?igf 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

RIEXFERE

>>>
The default Python prompt of the interactive shell. Often seen for code examples which can be executed
interactively in the interpreter.

HAPAT & X
¢ The default Python prompt of the interactive shell when entering the code for an indented code block,

when within a pair of matching left and right delimiters (parentheses, square brackets, curly braces or
triple quotes), or after specifying a decorator.

s Ellipsis NEBEHFE.
2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the incompatibilities which
can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as Tools/
scripts/2to3. See 2to3-reference.

abstract base class -- i 3L
HZEL TR ABC, EXfduck-typing WIFNFE, BFEAE T —Fe U O RH =, Mz T HAbR T
BN hasattr () BT FAEMECE M HR (G BAR ). ABCHIATELTIE, X
FoIt AR B HAbZ:, HAMLRER isinstance () Ml issubclass () FFAT; PEN abe #ibC
4. Python HH7 172 M ER ABC H TSLBUEIESS 1 (F£ collections.abe Biler) . 5 (#£
numbers BIHH) . i (7E io Bidrr), SAEPLAHAMEST (£ importlib.abe Bidrr). I
AT abe BLHORAIE B T ABC,

annotation -- b
KERBN A, KEtE. REUESSORIBMERMPRZE, L@ el £ 2247 Rl .
SRR A e bR AE B A TN T ), He SR AR i R MR B AR 2 2 IO . R R %L
] __annotations_  4§ikEMEd.
Z: Wvariable annotation, function annotation, PEP 484 I PEP 526, X} IR AN . HiES W
annotations-howto B (d FH R 1Y B S Bk .
argument -- 4§
FEVE R ECHE 45 function  (B{method ) W{H. S0 NWifh:
o KHEF A FEREE A PRI A ARORAT (Bl name=) SEVENESFERITRINA ** BF
HHPEE A ZHEUE, 3 F1 5 ZEPURXS complex () IR T REFSE:
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s AL A AET KB TSES . MESEOT T SEN RN ITK LA L/ 85 VR wih
WA * Witerable BETCEPAL A . 2BIKUE, 3 F1 5 LA NI PR T ES 4

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

BAL L PR R B RS B A RIS calls —47, ARARIEE, FEMTFi
AT FoR— D BHG AT O 2 WA XA 5 P B

HZ Wparameter KiEFRZZH, FILFEH SR S5HSH XA L PEP 362,

asynchronous context manager -- 535 |- F 3045 PRYS
AT Gl 2 L __aenter_ () Ml __aexit__ () H¥ERXT async with iFA] IR IETT
. o PEP 492 5] A

asynchronous generator -- 535 42 % 25
IR [B{E “Aasynchronous generator iterator IR . B-5MH async def & L ERBARAMLL, A~
2 e FEaE vield #BAX =4 —FRFIWTE async for FEHHEHIKE.
WARTE 238 50 AR s R g, (BRSO I NPT BE2 48 75 A B RS . WIRFEEE
FARBME , EEH AR AR L.
— AR SRR GBS await FIAK B H asyne for AN async with iE4].

asynchronous generator iterator -- 5335 1 i 73 {0 2%
asynchronous generator ERELHTBIEAI X4

WXt J& TFasynchronous iterator, Y4 __anext_ () Jy¥EREH B2 R B —A 0] EE R0 4 SR P T
S A AR R R BUA B T —A> yield Fikx.
BAS yield IGHFE A, 0L ERITRGS (RI5)REA RN oy 58)) . 4% 7
WA MR EEREET __anext_ () PR B HA TSR R ARIKERT, B MBI &gk L:
AT, 20 PEP 492 fil PEP 525,

asynchronous iterable -- 525 0] G4
— A0l PAFE async for iEAHME AR L. LAEAEMN _aiter_ () F¥EIRE]—
A~asynchronous iterator, fj PEP 492 5| A,

asynchronous iterator -- 5525 %03
— AT __aiter () Ml __anext_ () HFYEMIMS., _ anext_ () MR [E|—" awaitable
W4, async for PR ERERN __anext_ () JriER B W SRR R B2 HT [ A —A>
StopAsynclteration B . {1 PEP 492 5| A,

attribute -- @
KIREN— X R, WE AT RIEXIEAFOET I H . 20RUL, WS o BAJEME a WAT
DA 0.a KEIHE.

MRS G AV, FEARPE LN identifiers [ EAR RS FRITAE— DX G0 J@ M2 AT AR, 1 40 )
setattr (). XFERYJBIERFICEME AT RIXACRTIF, MU AtEid getattr () FFREL.
awaitable -- n[55EFE%} 5
—AAHE await FEX NS . WL coroutine 82 BA __await__ () FERXNE., &
I, PEP 492,
BDFL
CRBATZEMBET WP, B Guido van Rossum, Python fA1iE % .
binary file -- — k] SC 1k
file object REASHEE 7 A2t %o BB SCEFRO B TR HERIBER (' xb L twb 8 rb+ ) $THF
M3, sys.stdin.buffer, sys.stdout.buffer PAfK io.BytesIO fil gzip.GzipFile
RSB

7S Wiext file T REEBTES str MRIYSMAR S
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borrowed reference -- fi5 A 5| J1]
1 Python 1) C APT v, fEHIGI M L5 1, HHZN RN ZT I H . anfxt
ZOEH BN TS B — B TR e B, B3 liicds T ARS R G B e )5 — A strong reference
R E.
HEFEAEborrowed reference M Py_INCREF () PAKFEFEHbELI Kystrong reference, B5dF224%ZX15%
TEEFEMEA G A G — R Z a5 . Py_NewRef () BREUAT ARE AR ATE— A8 strong

reference.

bytes-like object -- Sz %%} 4
% #¥ bufferobjects 3 H fE5: 1 C-contiguous LB HI% 4 . XIEFTE bytes. bytearray fil array.
array X%, PARFZIHE memoryview X5 . FATBIX G A2 Fp AR EIE R X
SO VECLIE RS . PRAF A SO A S GE A B R R .

TR BRI BB . BE R A SO PR TS AR, WA
LHPI 045 bytearray PLJ bytearray i memoryview. HAMBIFER —dERAHRIAHCT A
AT ¢ RS AR T4E bytes LI bytes AR memoryview.

bytecode -- ‘¥ Yifit}
Python J§ AT 29 413 A F 1R, B CPython f s H1 3/ Python 27 N ERAAS . FAridid s
GATAE cpyc SO, SRREE IR PUATIR SO B R (PT DAGR 25 U BB G e N RS ) 6
P W BE S B TR T R A T AL S B virual machine 2 .o {7 ANR] Python FE U
WL ER AT A — @, WA—EREFEA[A] Python FiUAS b 34,

T FNR AT LATE dis BURH) SO &R .

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

[callable(argumentl, argument2, argumentN) ]

function, B FEE|method %, BT RBANE. LT __call_ () FEMRNELFAWET
CIRG)EDOE

callback -- 1]
—MERSEAL A PAH DATE AR B FA I 209808 F () 1Bl R

class
AN P SO R BIR . 288 SCGHEE L B X R SL B T ER e s
class variable -- 23725 5

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

complex number -- £ %
X SRR G, Hoh Ay B AR 3R A SRR — AN R R . R RO, (-1
WP AAR) BOSEREEL, BEAEREFETE N 1, FE 1RSSR 5. Python W& TXIEEM LR, R
TR R B —A 5 5%, Bl 3+15. 533 math B Py 4 1t i 48 $iiR
A, A cmath, EEEHE AR SR EEE R . MRS LEE, ZREiIH
I A A [ A8

context manager -- |- F L5 PISS
TE with igAlEdE X _enter_ () fl _exit_ () HERERIHBDRESHAS. S0 PEP
343,

context variable -- |- F {2 H:
— PR LT JE R SO T AR RN R (AR B X AL TR A SR R A i A A T R AR T
PAEA AR R, A, ST EFOBERN, — M UTEfETRRaA 2L, mET
SCAE R BRI K R ATR S AR B TIBER . S contextvars,

contiguous -- ¥:4%
— NG C & 425 Fortran & S X WON R TSN . F4EG 0 /& C il Fortran JELL) . 7E—
A, Prf 5% B O WA R AR SRR HES ], SR B IF IR R 0y . fE24E C-i&
SRR, YR AR HES B B S — R ST R4k B BB AP (HJEHE Fortran JEZ 440 h
g s — ARG methe
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coroutine -- i
PR ORI T — BB FOIRE ] DAE R — S e ATFAE S — B o R AT PATEIFZ AN H Y
AR BHBAURE . BTl asyne def {EA)RSEIL., S0, PEP 492,

coroutine function -- BpfE s
iR 8] —A~coroutine WG H AL VIMERB T asyne def iBARE X, HTREEE await,
async for fll async with 85, XL PEP 492 5] AR

CPython
Python ZRAZIE T HMTELEL, FE python.org & . "CPython” — i) F 15 2 ZE iR b 5L B -5 HoAth
SEFEIGN Jython 1Y, IronPython FH X 41l

decorator -- gy
REME R T — A RB RS, W ewrapper iBVEE AR TR B e, 2R A0 7 0L 151+
f3E classmethod () Fl staticmethod () .
R Mg Hog—PnBIERE, AN BRECE XAETE L E5E 2550

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arg):

FRERIRE S IE T2, (Rl R/ R . A 228 Mg T il 2 0 R EBCE ORI 258 LAY SC
4,

descriptor -- {{fiiA %
EMENT __get_ (), _set_ () B __delete_ () HIEMNG. Y—ARIEgM AL},
CHERI AT M S TE B A R & . GEFIEOLT, W ab RAEEL. wESMER BN
BF&FE a B FH P ERAFRN b XI5, (HUER b 22— DAL, W8 XS B i b 2%
PRAFFE IR R MRS 2 E IR 2 R B Python [ 548, BROMiX @i 2 EEERERGALAY, S5 RE. Tr
R FHIEJEME . . BRSO ARSI | 4%
KPR IVERI 25 K., 725 descriptors BY, fiiA#s 4 F5 7

dictionary -- it

— A REREA, HP AT A R B A N e . T PARATMTEAE __hash__ () 1 _eq__ ()
FHIEWIRTS . 7E Perl H1#74 hash,

dictionary comprehension -- “yzliL{fi: 3,
Ab IR — AW IE ARG ) BT B A e R T IR M 45 R M — P R R H k. results = {n:
n ** 2 for n in range (10) } ¥FER— A~ n B n > 2 WG BT, S0

comprehensions.

dictionary view -- 5= L ¢
M dict.keys (),dict.values () fldict.items () JR[EIFIRTEPHRAFIME . EAHREET
FMELH— DS, X ERE 4TI AR, R SR A . B A P 3 i 5 oy
BEIFMAFE, v 1ist (dictview) . & dict-views,

docstring -- R4 45 H
TERZE . REEE WIS — D FREX R I PR . BRI TR 29 20, (He
BRI R AR . BREEUIR ) __doc__ J@tk. T EFTHTREAY, HIER
TR G SO A AR

duck-typing -- - J3%
FE—FhgnfE XU, BRI H R R 8 2 5 A IR A2 11, T2 B R B A
FiESEE (BRGNS T MEROAANS T I A s EEM T.7) B Fam e O AR e A &
TR A RS AT T e 2 SRR T R G M2 AE i type () B isinstance ()
Tﬁgﬂﬂo (B RS 2B T A 40 28 % VRS ) AR R A hasattr () #lls @ EAFP
i o
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EAFP
SRIF ORI )" Y SCHEE « XA Python 3 F A 4 5 WUtk 2 B T 75 1 S BB MR AR AE
FAE BB SR B R o o XFP AT P XA R s Rz try Ml except 1f41). T3HAH
XA NE FrE LBYL WA, & 0L T C S5 2 HAIE 5 .

expression -- ik,
AR S ME R A R OT. Bmihv, — PRI RIA o EZ O, A, B,
AR EPOAH PLE, ENTREH SR —ME. SFE2HAMEST AR, eI E S
RIRX . IBFIEARRE IV ER L statement, BRI while. WM E TiEMMAERIEA .

extension module -- §JEEibh
PA C 8¢ C++ 4B, (] Python ) C APT 3k 51 F %0 A A #4752 L.

f-string -- f-2f5H
WA £ EOCE RN EE S Ay AR B AR EA R EENA S .. &
i, PEP 498,

file object -- L%} 5%
XN AT 1) SCEERS APT (A read () 3 write () 073A) AR NZ IR 5. ARIEHAI
B AN, SCPEXT G mT AR B B SR 350 . Hoh 28 B A SO A5 1 A 1 g 1) (3 an s ofe
WA WAFZRIX, BT EE%) . SRRl 2 28R,
SEPR A AN SO G TR I = ) UM, SRk = ) SO ARG AR S, BT D E
SSFE do e, G SCAXTR A 22 M1 open () B

file-like object -- SCPEXIR} 4
file object W [R] id] .

filesystem encoding and error handler -- 3CF RS 4t hs X 5 5L PRES
Python F] ok M #EAE 2R GE A 15 ER Al I 45/ E R Ge 4t Unicode 112 iA% =05 B 1R AL FEAS .

ARG g A% A A RIE RE DI R RS K AR 128 AR R . AR SO R G gmtidag =0
VAL ARAIE, W) API (LRI fE2 5| & UnicodeError.

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREAI#HE ¥k
RO R G0 g kg =X 5 AR s
filesystem encoding and error handler JZ¥F Python J2 8/ E i PyConfig_Read () HRECRELER: i
Z: i PyConfig ) filesystem_encoding fil filesystem_errors Z R .
F &2 Wlocale encoding

finder -- k2N
— e EE R T AR loader BIXT4
M Python 3.3 FAFAE PR AL A AR Tk 12 &5 X% Bl A sys.meta_path i, PAKpath eniry
finders it & sys .path_hooks ffiff.
WL SR 0L PEP 302, PEP 420 1 PEP 451,

floor division -- [in] | PR 1:
] R A B S RO B e R s . 1 R U RRERE SRR /7 o B, Rk 11 /7 4
WREERE 2, ST SBIEIERRERE 2.75  FE (-11) // 4 2RE -3 FH
g -2.75 & T ASEINLER . WL PEP 238 ,

function -- F%L
AT LA U R ] BB — 2B A o 38 W] DA HAR A A B2 S IR BRI T Bl T A
Y5 Wparameter, method #1 function 2877 .

function annotation -- pREFRH:
RIEF X e EOE 2 8GR MME B annotation

PREPR A TR 27 BIANCA T s Z A int Z2HOFHIER I —4 int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7

Z: Wvariable annotation F1 PEP 484, H.4{iiA T IIGE. 551555 annotations-howto DA T i F #5
e fESE
__future__
future 1E41], from __future_  import <feature> FE/RImiFFEHE A AN AT Python & 1fi il
W A AR A TE A ANE SOR i Y pi i, _ future_ BISCRICSR T AT RERY feature HUE. il
it A MAEHOIE X AR B SRAE, AR AR B TR R AR AT I e O A BB S T A KB (8]
E) FEfBs R BRIA:

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

garbage collection -- L ¥zl
FEBONFERE B N AF =S [ Y 1 A . Python Sl ad 51 T HECRT— A~ RESS G I AN T W A 205 | A 47
ISR A R A TR B o AR go AEHsteda il 43 [T e o

generator -- 7| i 33
R[5 generator iterator T RR%K . b%@ﬂé@%{ FEEE, A ST HAY vield FEAXAE
Fﬁ_% FRIMEALES for-TEIAHE HEUZ M T next () BREGE—IRIL.

TR R A AR R, (A ERLE UL T BT R A A A RS . WRTE G ERA B X, 7
ﬁiﬁﬁéﬁu\ﬁﬁ’aﬁx

generator iterator -- 2} g 25 %1028
generator PRI BN S

B~ yield IGHFESALRE, C4E 24 FI0LE T ﬂjm (36 R As AN Y tryl%”?)
R KRB R, BaMBIF L EMS AT (X 543 IR AR BT 4 ) i %&%ﬂh&jﬁ)

generator expression -- /2 & 75 #5353
An expression that returns an iterator. It looks like a normal expression followed by a for clause defining a
loop variable, range, and an optional i f clause. The combined expression generates values for an enclosing
function:

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

generic function -- 72 % pf 5
fﬁﬁﬁ’]*i;’:ﬁﬁﬁﬂﬁéf/ﬁéﬁg/\ BRI RSUIT ZH RSP R R . 7 R P s £l R R R R A2 £ P WA
L.

% Wsingle dispatch RiEFHESH . functools.singledispatch () Rifi#sLA K& PEP 443,

generic type -- {27!
A SHE I npe; WHEN 1ist 5k dict XFEH ZFa8dE. AT R 2827 ALzt

WL S 2B 5427 . PEP 483, PEP 484, PEP 585 fl typing Hith,

GIL
2 global interpreter lock

global interpreter lock -- 4> J5 i FEES 91
CPython ffRégs I R A — AL, B R R —iF 2] LA — D ERARFEIAT Python byrecode.  JEHLH
R E G (3 dict #E%WE%@) R RV Bl 22 & 46 T CPython SEL.
éAW/I\%E%%%bH@ﬁﬁiﬁ%%ﬁ%%%éfa%zf_ﬁﬁiiﬁ@, FLACHY IR T HE 2 Ab s T

, FEERRIE P B =5 R A T B RE T  E SAATS R R BT 5 U 4 e A R
GIL B, TEAT VO BRI 8 2 SR GIL.,

Past efforts to create a “free-threaded” interpreter (one which locks shared data at a much finer granularity)
have not been successful because performance suffered in the common single-processor case. It is believed
that overcoming this performance issue would make the implementation much more complicated and therefore
costlier to maintain.
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hash-based pyc -- 3& T-W& 714 pyc
65 X8 I Y8 SC AR B W A (L T A i 5 A8 o R T R B LA ROPE I T RS R A . B L pye-

invalidation,

hashable -- W[I5 7y
—AXF GNP A LA G N AR SCE S A (BEFREA __hash__ () J7¥k), FFTRAR Al
MEHATIHE (BEFEA _ea__ () H¥E) BBFRR TTobA A 5. WG A X G A B A A R 1 i
L EN ARG ey

AR SRR G REAE VD SR A A BB, TR Ry S 23 ) A Pl e 7L

RZH Python "FHYATIAZ NEX SRR W A ISR gy (BIANFREF i) ARG Ay A
AR Ry (BIANTTAA frozenset) (M EAIRTCREI N AT I A2 FTWA A . T SRR SEHI
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE
Python WY TT K 527 > B85 . idle J2 Python BRifE 54T R PR 4 L AR G e MR RE AR 15

immutable -- s 28 %} 4
AR EEPIRG . NIRRT PRI, RGN L . AR il
—AAERE, MBRIESHIN G . A TER B S A [y i HEAEH , BanfEh 7t
H

import path -- S A ¥4
MEME (S04 125 0 ) HRmMsNR, 2RI parh based finder FIRER T A B . £AR,
IAESFRIEHE R EH sys.path, EXNRPARUBATRER B FHAR __path_ J&@%.

importing -- A
LMY Python AT RE K 75— MBI Python AURL T 19 72 .

importer -- S A %%
I MBS G WS R E T finder & T loader .

interactive -- A3 I,
Python has an interactive interpreter which means you can enter statements and expressions at the interpreter
prompt, immediately execute them and see their results. Just launch python with no arguments (possibly
by selecting it from your computer’s main menu). It is a very powerful way to test out new ideas or inspect
modules and packages (remember help (x) ).

interpreted -- iR
Python —@FEREALE S, SZMXAEIFINET , BAWE DN R T i g8 AT T
DA T o X R ME R SCOE T DAE S AT AR S S A @ vl AT SO s T RRRAE S
HA Wi 205 5 I £ R R, R R AEEi TS . 2 Winteractive,

interpreter shutdown -- fiRREZS X ]
L ESRK CPARY, Python fRRERFRIIEA — MNRFIRZTT I BOF B REUIT A E A B R R, Bl Ws Al
BB NTREEI S . TR SZ W R el 5. X ek P e T 2R 555 | B A AR
AT 72X AB BT A ] BE 2B B & PP s, PR LA Ol i PR R FA 3L (3 L 11
TA PR 2 EHLH 45 ) .

FEREAS S SR I ERE A __main_ BTSN IA C 58 AT -

iterable -- W[ {04
—FPEEAE B AR ] H B BT X4 o RS R BB 3E B R 8288 (W 1ist, str fil tuple
%) PANHEEAEFEHIZRAN dict, ST % PAMAEATE X T __iter_ () HIESSLBL T sequence
WX __getitem_ () H{ERHE KL,

RGO T for PRPRPA K 2 HATR 2P S T5 (zip (), map (), .00 H—A-nlik
R RAEA SR LN ERE iter () B, EXRMIZARAIENE . XA AEE ] T4HE
AR — AR . e AREAR S, AREFE AT LR iter () 83 H CAHEARS
for A2 BB IRAE FEARLEARAT, A E — IR AR iy 4 728 7 HORTE RN R R AF R s . 2

Titerator, sequence Fllgenerator

iterator -- JEC2%
MRFR— R R LR, EREHERLSEN _next__ () Fik GCRH AL 45 N 5 5K 4L
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next () FFEARBF A, YA BT RFG] K stopTteration Ff. FXHHAMN
TR R BRI ORI, BERHE __next__ () HEHLFIKEIKL StopIteration. #fR
MLRA __iter () IR MRREIZENAXR A S, HIE AL E W2 R 5, o]
PN T HAT RN GHE IR 6. — A RFRBISNE AL & 2 RS 5 M) & AT AR
ARG (B 1ist) FEARBGUCH LA iter () BMEEURTE for MEFF T (T AR 7 A — AT
AR ACRS o ASRAE LT DL F ARG a5 ACAS I 22l [0 75 2 Bk A R Fr e R [l — IS AU R &2
(ARG 2R -

WEZ{FE £ F typeiter.
CPython B4l 5 : CPython %45 45— kAR X __iter_ () MK,

key function -- #t pR %}
PR A PR P R Y, SR RES IR [0 T HE P s HEO B AT R XS % . BN, locale.strxfrm()
A T A B — A I HE Y 29 @ i HE 7 4
Python #1472 T HLAR o i/ H 48 o BOR = e R HEOZ 80 H 7 0. b 36 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

AL M AR — AR BN, str. lower () AR AR ZBE K /ING HE 7B fa pR AT . B
&, BRI lanbda FikFORAIEHIN lambda r: (r[0], r[2]). M4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () Z8EREH =1

M. AR HEFPAET RARERN A 6 o6 B s il

keyword argument -- et 55
Z: Wargument,

lambda
A~ Bl expression T U IE 24 PR RR L, FR NS TE AR OR . B8 lambda &L AR
lambda [parameters]: expression

LBYL

AR JGEER” YT o XA S S XUk A A TR B R i R A AR A
R SEAFP Jr MG vt e, AR RUR R EMEA 1 £ HA).
2L T, LBYL X33 “EF” M “BRER” Z R4 0sad K. B, AR RS
if key in mapping: return mappinglkey] W REH TR B IMEZ G HAMLLFEM mapping
RS IR T key T A o XA DU ATE A N E S EAFP J7 HOR M.

list
—7# Python [ Esequence, EINZ NFNFR, HEFRLMT HAMIES PR m e, Ao
RIS IR O(1),

list comprehension -- 51| Hi: 5,
SEFE— AP BT A B TR IR B L5 RN R PR B H L. result = ['{:#04x}'.
format (x) for x in range (256) if x % 2 == 0] B —1 0 2| 255 JuRE N 175t
BB 7 AFE (0x..) M. H if FAJERER, WREWEN range (256) THFTHIT
xS UBLIN

loader -- I# 25
TTIMERINT G . B WE L4 load_module () WA, MR E T H—A>finder 12 [7]
2 0L PEP 302, X}Fabstract base class B] 2, importlib.abc.Loader,

locale encoding -- % % DX RS #%
¥E Unix |, B2 LC_CTYPE &% K sfdts=. BRPAHET locale.setlocale (locale.
LC_CTYPE, new_locale) E&HE.

JE Windows |, 42 ANSI{CHETL (40: "cp1252M),
7& Android #ll VxWorks [, Python {# ] "ut £-8" {FNiES KIS HE=.
locale.getencoding () AJ#E K IREGE S KiFgmidtg =,

5i& S|l filesystem encoding and error handler .
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magic method -- A Jj ik
special method )AEIE 2 [E] i .

mapping -- B4}
— Y EE AR T LI T collections.abc.Mapping B{ collections.abc.
MutableMapping G R IHE T LRI BRAE . XTI H] 46 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JTIX R R 5%
sys.meta_path IR RIRIEH finder . TCBARE AT S path entry finders FAE RIRABFFAAH [ o

A importlib.abc.MetaPathFinder [ TG ET PR IT SCIMI Ve .

metaclass -- 7R
— P TRIERR . 0 &Y . BFEMMERYFR. ok n5i#HZ R =ASF0F 0 EM
R . RER A TH )6 R SRR i S AP PR fE— N ERIASE 8L . Python IRRGNZ AMHE TV DABIEE B &
Xoe. Ko A Pk ATk A~ TH, FYTRE B, o2 n] A ai i Pk i il ok 7 %8
BAICH A T ICsR @ HE . SRttt ImRERT G A8, SR G], PARHAT 24155 .
2 1E 2 I metaclasses.

method -- Jj i
TESENERE LB RREL . WA AR LB — BRI , R 2 RS A A —

Aargument GEHE 4N self). & W function Flinested scope.

method resolution order -- Jj {: /@47 i )
T YA ST L 50 A2 A A 3R B D B 48 R IR A . 35 S 5] python_2.3_mro T f#H 2.3 K1 R
Python fifRER T {7 H BTN -

module
X4 52 Python (U —Fh2H LU, AT LA M7 W dn 44 256, AT & {7 Python Xf 4.
Pl ikimporting EAEREINEL 3] Python Hr

55 Wpackage.
module spec -- Bt

— s an, Kb H TSR X ST ARG E. & inportlib.machinery.
ModuleSpec PR S5

MRO
2 [method resolution order ,
mutable -- A[ZE X} 42
AR RATDATE L 1d () PREFREE R O N B HBYE . 731 2 Wimmutable .
named tuple -- H45c4l
ARif “HATTH” W TATATAAK H e, FH HHA B RE | TeR AR 24 AR E MR U iy 2 8L
B, XA AL B ] REHH A AR
HUNERMETHAITTH, W time. localtime () fl os.stat () MREME. 55— H1F2

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

B HZ e RN E R (e B ET) o seAh, BT IRl S E UM tuple 4k
I E LR E A F B Aok . XA AT Tow's, s B 48K typing.
NamedTuple, B(ESH T.) % collections.namedtuple () K72, JF—MXIELSEM
— T T R 5l N B 24 e Irise A I E I

namespace -- iy # 43 [H]

A SR BT . s A R, SRMNER, EAXSPRREama=n (757
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V2.t S (AL 1k 2 oh 58K SR . BN, p%L builtins. open 5 os.open ()
A A H B A48 S )R X A3 fi 44 2 ) 2 2 e AR A e S IR A B KR F I 4 v T
AT 4Ed . Bilhn, random.seed () B itertools.islice () XFVE LI T XL EHE H
random 5 itertools H4 BISE LAY .

namespace package -- iy % 23 [H] {0
PEP 420 jr5 | A —Fp U AV TR A Wipackage, fin4a 23[R DA SR RR Y, HAIA Ty
K Hregular package N[a), FRENEA __init__.py X,

FHAZ Wmodule

nested scope -- {ik £ 5%
FE—AE SGERB NG SRR S, I, FE5—RECz e LRI RERT A | RIS AE & . T
H R EAE R EERA R X5 A ORI TCR . R A B S E 2 SR T i 2 VE A k. 250,
LR B MNEH T &Rt 25 #id nonlocal KT ARIFE AINZE R

new-style class -- FiAR
St H B E R TR T 2 2B IHFRIE . 7ER Y Python figAH, U H X 2R AEIE (5
Python i B RIEFKR, W1 __slots__. fiiR#F. FHE/EME. __getattribute_ (). EH
MBS TES .

object -- X} %
M EARAS (BMsE) PARTE AT (D7) M. object t @ fT-fu[new-style class 1) I
EEEL .

(0
— PRI AR B T M 7 TR Python module. MBOAR i, W2 HA __path_ B
Python f5iHk,

2 Wregular package Flnamespace package.

parameter -- J& 5
fltl’lcl‘l‘()l’l (ﬁj‘j‘%) %X*E@ﬁ@iﬁ% ’_‘E*gﬁg@ﬁﬂu?ﬁ%ﬁ@g/ﬁargumen[ (ﬁﬁ%%#&%?, g
MEZ). HIMES:
« positional-or-keyword: BBy EEEF, $5E—AATDMEN 125 A 20 5 AT DAE RN £ 48 5 Atk
fE A% . KRBTSRI, IR foo Rl bar:

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

* positional-only: {UFROZE, F8E—HAEMEL A EL AR SE. (WUROIETES Al e R e
SIS R ENZIGEE—A / FRHRES, BIUITHE posonlyl Fl posonly2:

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

o keyword-only: {{FRICHETE, FHE—A N AL AMSE. (R XEFIE S I
PREUE LML S 9 R P& A0 B S B E 2R BT S 2 R —A * k@ L,
BN R TE R kw_onlyl F1 kw_only2:

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

* var-positional: WA, 455E AT ARG R — IMEE LR GBS B e s (FE e A
BZEEZMMESHZ)GE) . BMESWEETEES AR = KE L, IR HEE args:

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

* var-keyword: WAZRGEF, H55E A DMRIUERECR I R BT SH (e HAES C 2 im0 K
BYSHIR) . RMESHEIETES AR ~* KE XL, Bl LmE kvargs.

JEZ Al DA 45 5 PT NS RE S AL, ] DA KLUl e SR e BRI E -

2 Wargument RIEFEFH . ZEEESH X HFRE ILAE, inspect .Parameter 24, function
“SPJ% PEP 362,
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path entry -- B A 0
import path W —ASEMAI B, SWipath based finder AT 4TS A AR

path entry finder -- ¥4 A LR35
{F—n[ AN H ] sys.path_hooks (Bipath entry hook) 1& [Wlff) finder , WFhXt5: GEi@ 1t path entry
o T
2% importlib.abc.PathEntryFinder DA TGN ARSI LA 5

path entry hook -- p%12 A 05T
— RS, EAERGE A A SRR E path entry WRIBIHRIGIFIL N BERS M sys . path_hooks
B FeaR ] —A path entry finder .

path based finder -- J& TS AR AR 2%
BN —FhUsb 12 &35, AIE—import path Th &AL

path-like object -- B FEJE%F 5
RE—A R G BRI G BRI R T DAR — TR B AR str 83 bytes WL, &
APAR— AL T os.PathLike PPIR SR, —A L os.PathLike PP R4 w] @ 14
M os.fspath () REEEIN str B3 bytes KRR RYPEIE; os. fsdecode () fil os.
fsencode () BIE B RHIIFERG str 80 bytes ZRMFYZER . 52 PEP 519 5] A/Y.

PEP
“Python J5iFE UL AYSESCHHE . —> PEP gl — (i it SCiY, I (A Python #H IKIRAL(EEL, oiifl
PR—~ Python [ #4RIE M Hlt B B3R 5E . PEP [ 24 B AHORS f  2 AR RS R T SR SRR 1) S P 33
.

PEP MM R SRR WO XU 1) RS A5 DA B R e A Python BYBRET TR 55E
S5 SCRI EEDLE] . PEP AR E A SR I TRE S0, RS R B ARIC A SR

%1, PEP 1,

portion -- ¥4y
FA R — A 44 25 1A I BEAS H SR N SO S (AT REAFAL T —A> zip SXER) , HikE X PEP
420,

positional argument -- {37 ¥ £ %
Z:Wargument

provisional API -- #7%¢ API
B APL 2388 B HEBRAEARME BRI ) J5 3R A PRI Z AN B i 1 . B AR IR Ml A
DA ERUE, (HRBEHYARMC N E, T BETEA% DI K1 A B E OT HE 7 ) Je A i
FWEN (HRAFEBRIZED) . WSO RSB EIT - (E APTREINA Z J1K 2% &2 ™
TSR SR B A BT A W] BE 25X AR -

IR APT R, 05 AR BB S e a My 587 —— A ) A A I
HR U] RS SRR B — b i) JE A A RO AR D 56

X ARAL PSR SOV R SN TR BE, R 2 TR0 PR K B B BT A . P15 UL PEP
411,

provisional package -- #7 ¢ 1
Z: W provisional API,

Python 3000
Python 3.x K1 ERAIMERR (X4 FAERCA 3 1 A A I 18 To I It 2 3L T )« A It 4
5k “Py3k”,

Pythonic

FE— AR B B S G 1 Python 155 fc i A USRI B, T AN (o JH LA 155 v T
MR SE B . BN, Python (%5 WAR 2 (1] £or TRAUIRPRAM Py — >l ik AU R 14 By
AICR . WEHAE FBA ARG, LA Python YA I S8 — U7 T R

for i in range(len(food)):
print (food[i])
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TTF 7 f 5 5 355 57 Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- Fi{ 52 4B
— ARSI AR, R AR 4 R 1 AT i bk op g RSN IE . BB TR <
77, RISRRE UL PEP 3155, 3T i R BRI ZE , BE SRS MR 48R — 2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

ICI

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

>>> C.D.meth._ _qualname_
'C.D.meth'

L J

MR T AR, R IR G AR B AR R S DA A B A B A AR, S A Y
AL, filan email.mlme text:

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

reference count -- 5| 1%
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Some objects are "immortal” and have reference counts that are never modified, and therefore the objects are
never deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys . getrefcount () function to return the reference
count for a particular object.

regular package -- ¥ L f
fegi B fpackage, BIMMELEH—4 _init__.py Y H .

Y52 Wnamespace package.

__slots__
— PV EAES TR B, 50 P R S B 1 SR G R R S I R T AR BRI PP
RWAT, @*ﬁ%ﬂ%ﬁ%ﬂ#f@% I AR EAE DG DL R, BIARE N AF R B AR, FF
HHE A5 K.

sequence
—Ffiterable, EZFFHE _ _getitem_ () FRER A VERMABMES TR TR, HE
T AN RPN ER __len_ () 7542 WEMFHERA List, str tuple fll bytes %,
BB dict W3 getitem_ () fl__len__ (), (BB MG IETY], FHHRE
i AT 2= immutable ST AS 2 %&ﬁﬂéﬁ?ﬁmﬁ

collections abc.Sequence MR HREN T —ITHEEWED, BAE __getitem_ () M
_len_ () Z4b, BT count (), index (), __contains__ () fl __reversed_ () ar

f)ullhi‘f%ﬁlﬂéﬁ*ﬁ%?%@)ﬁ register () REAMIEM . ZARECA S 79 5 IA R 3 2 301,
BT EDE I (N

set comprehension -- &S A

Ab 3 — AT E AR R T B TR I R MG R E G —F BB Sk, results = {c
for ¢ in 'abracadabra' if ¢ not in abc Yy BERFAERES (', 'd'}. B
comprehensions .,

single dispatch -- ¥4} Jk
—Figeneric function 7} IRIE, HIEISET BASERIRAORIERER .
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slice -- Y] )1
T LS T R E sequence —ERAr A G Yl (0 FARPRiCok €U R, 12 [ PaaliL
NPAE SRR EcT:, Bl variable_name[1:3:5]. F$55 (FHR) *Tlﬂ?iljﬂiﬁ@ﬁ? slice
X4

special method -- $55% J5 i
—FHy Python =X M 73, R AT IEAS 2B PA T4 i BAE B ANAR NS5 45 . X RO ¥E i 2 Fr i
HREACHBUFRIZ . FRE TR S0k 2 WL specialnames .

statement -- &4
EARAETE (— AR “H) MR, — BN DLUZ— A expression BEASHTA T
ZEKy, Bt if, while B for,

static type checker -- F ARG A 7%
P Python ARG F #EAT 434, PAEE R MRG0 PF 545 R AP LR, i Sk 2w AR
typing ik,

strong reference -- 5 5 | Jf]
1 Python () C APT v, 585 | FI2 48 AReA 5 A Br3 A X 51 . FERIE 5 | A i ml i
P Py_INCREF () KPS| WAL RS I Wl Py_DECREF () RBEHE .

Py_NewRef () BRETHEH T AXRMRGI H . W, SR ARG ] H A 1E e
i%%é‘lﬂ%bﬁﬂ% Py_DECREF () pR%L, PAREG5]HE.

g2 Fborrowed reference.,

text encoding -- LA 4 % X
{E Python 1, — 458 12— Unicode F2T5 5 (FEFE M U+0000--U+10FFFF). K TAEME S G4
— MR, BERERT I — R

FE— DT — DA “wid”, T80 B B TR Bl
E%”o

ABFAE SO FFIE Fibhds, BN SCAFRIDAEA

text file -- LA LA
—MREWE S str X file object . T —A SCAS SO 5L B & U7 R — AN THT ) 735 B E R 5 H
Bl b Frext encoding . SUASCAF I FAFEASCAB ("o 5 'w') FTFFHCHE. sys.stdin,
sys.stdout PAM io.StringIO WM.
J1iES FEbinary file T fEREWSIES 5 7 A3 2 SCHEXT S .

triple-quoted string -- = 5|5 F{FH
HR&W =AESNES (7) sFE51S () WFEAS. ENEDELSERSH— 954
PR 2R, B2 ZF L. ENARREE AR NS RS LR HG |5 FILG |
2, I BT DS AT O R (0 AT, FE9RS SO 4 5 I 4

type
AP iE —> Python X4 J@ FAF AR WARIGARHA M8, BHLEEX R AIIEEL, " AT
HMER __class__ J&M, B0Z#E type (obj) KIKEL

type alias -- J375] 7
—ANRAURY R S, AE Ty U R S BURE 45 e AR AT -
PB4 A E 2 faifk 2 22 A% . Biln:

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

AT DA A R AT s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass
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ZIL typing fll PEP 484, H At eI RERYHEAR 4 o

type hint -- 2378175
annotation N5 & RJIEVE. REIE S SR BMEFS & T g2 AL,
RIPLUR R A SE Python BSEFIZER, (HETx# AR A E B 5 4. BIIRRETM)
IDE SEHACRS b4 5 E A
& e, KIEMEA R VA typing. get_type_hints () i, (HFHRAS
PR TT DA,
2, typing 1 PEP 484, H A 4G5 I RERT 14N i

universal newlines -- i ] #i47
— PR SCA R S, CRFAT T A A S AR IR BT AR S - Unix FUAT45 A2 "\n' . Win-
dows 295 "\r\n' DA IHM Macintosh [ %% '\r'. &I PEP 278 FI PEP 3116 il bytes.
splitlines () T Z MLV,

variable annotation -- 2% g bR
SR BBl 2 Bk i annotation.,

AERREAS RSB IR, n] e oy (A

class C:
field: 'annotation'

AR EAREE TN AE R 2 e 0 BINDA T AR B2 int JRAUM(E:

[count: int = 0

AR B R TR TR AR I, annassign —5 .
2 W function annotation, PEP 484 F1 PEP 526, H.H A T lIHE. 75452 annotations-howto PA T
FRAE AR E Y B SE B

virtual environment -- JfF {3553
R R BIE AT ERE, AtV Python JI S VB REYE SR 4% Python 4% G A
ST HBIFR— 258 Lzt HAl Python B AR FHIATH .«

HZ U venv,

virtual machine -- L
— B FEAE A E LTS, Python B HUML AT PA T 15 B 1845 T A2 BU byrecode o

Zen of Python -- Python 22 fifi
S 5 Python it W 5372, A B TR S ENXFES . &/ HEARNAER EAEATR
P A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
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
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

#il:: GPL A A EIRE Python ¥ GPL N %ffi. 5 GPL A[A], Ffy Python ¥ RIUEHR SLvF A A1 L
JERIRAS, T TCFRE IR BT S EE. GPL 3B 1A AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR EHERFAHENATT.

7
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 HF PYTHON 3.12.3 #y PSF o] {ipil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), 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
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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 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON JF-J5 4 ] P AR 1 A

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

(BF )
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7o

(B L)
granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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

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

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

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

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

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

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

Cawy
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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 FHF PYTHON 0.9.0 E 1.2 ) CWI ¥Fe] il

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOCU-
MENTATION

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

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

C.3 Wik al S5

A2 Python B AT GRS =y AV RIEOING B, %3 B2 A S8 B AR .
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C.3.1 Mersenne Twister

YE°/ random i R Z ) _random C ¥ B3 E T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R, AR 2 A A 58 B RE:

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)

C3.2 EfEx

socket ffijfl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR S04 H: https://www.wide.ad.
o/

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

EEFTD)
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notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHAEPA UL, :

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.

C.3.4 Cookie &1

http.cookies Bzt &L FEH:

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
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pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HITIEER

trace B & DU AHA:

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.

C.3.6 UUencode 5 UUdecode F#

The uu module contains the following notice:

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.

(Cawy
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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 Z&3i=iEH

xmlrpc.client BEHEE DA R AEER:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test.test_epoll BHAI5PATULHH:

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
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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 BB T kqueue Y AL & AT FERA:

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.10 SipHash24

Python/pyhash.c {4 £ Marek Majkowski’ %} Dan Bernstein [} SipHash24 ZY¥EMSEH . BESPAT
P

<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

(BT ID
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

(€:3

L350

C.3.11 strtod #0 dtoa

Python/dtoa.c CHFEMLT C pEL dtoa Fil strtod, T C XURE BE BUE AN FA4F Ff 2 R 5640, B R
4 B 1 David M. Gay 45 5 11 [a] 44 S04, B HiiZ S0 FTHE https://web.archive.org/web/20220517033456/http:

/Iwww.netlib.org/fp/dtoa.c T . FF 2009 4 3 H 16 H#:ZR 2 A9 B LG T8 DA BRASURI 7] 7= 1A :

/*********~k***********~k****k*******~k******************************

*

* The author of this software is David M. Gay.

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

E

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later

releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

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

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

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

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

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

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

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

(an example is provided in the Appendix below) .

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

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

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.

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

EF 0
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(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat § R FTELIERY expat PREIAKAGEA), FRARACE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

Cay
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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

5N ctypes BT ZRY _ctypes C ¥ /@ 40 4E T libffi MBI A R, BRIRmE a1
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" "Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

IR ARG EAR BN 21ib A RIFTFE R N TR, W A5 zlib ST 7 DR 2110 3 R&:

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.
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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 ] M2 i SE IR EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

i decimal B FIZHY _decimal C §RER M AIHE T libmpdec PERORIAMIZENY, Ik dmig it
T ——with-system—libmpdec:

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test A HIH) C14N 2.0 M3k 4E (Lib/test/xmltestdata/c14n-20/) U H W3C ik https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 557 BSD ¥ IE & 47:

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

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

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

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

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

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

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

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.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

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.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

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

C.3.20 asyncio

asyncio BURAHLETEIN R H uvloop 0.16, E2ET MIT ¥R UEAFTHY:

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

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

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

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

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

88 Appendix C. FseF0iFaiE



https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

APPENDIX D

RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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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
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 10
PYTHONCOERCECLOCALE, 13, 21
PYTHONDEBUG, 6, 10, 24
PYTHONDEVMODE, 8, 13
PYTHONDONTWRITEBYTECODE, 6, 10
PYTHONDUMPREFS, 14, 24
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 47
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS,S, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSEFSENCODING, 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
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PYTHONUNBUFFERED, 7, 10
PYTHONUSERBASE, 11
PYTHONUTFS, 8, 13,42
PYTHONVERBOSE, 7, 10
PYTHONWARNDEFAULTENCODING, 9, 14
PYTHONWARNINGS, 8, 11
TEMP, 38

FEA
method —- ¥, 63

A

abstract base class —— £ HE%,55

annotation —— #Fi, 55

argument -- F ¥, 55

asynchronous context manager -- 3 %
ETXEEE, 56

asynchronous generator —--— 354 ik, 56

asynchronous generator iterator -- =3
¥k R ABEERE, 56

asynchronous iterable -- # ¥ ¥ #% X %t
%,56

asynchronous iterator -- #FH#&RE, 56

attribute -- B4, 56

awaitable —— F&#x4£, 56

TH I, 6
BDFL, 56
binary file —— Z3t#| U#, 56
borrowed reference -- fENE|JH, 57
--build
A THIA, 27
bytecode -- F¥H#,57
bytes-like object —-- FHAEXL, 57

C
-C
AT
c #4,57
callable -- HiFAX%£,57
callback —-- [, 57
CFLAGS, 23, 30, 31
CFLAGS_NODIST, 30, 31
——check-hash-based-pycs

HAITET 6

Iﬁ73

class, 57
class variable -- %% &,57
complex number —-- £, 57

CONFIG_SITE
@A R, 27
context manager —- T X%HE, 57

CPPFLAGS, 29, 32
CPython, 58

D
-d
AATHEIR, 6
decorator —- EME
descriptor —- %E;L%.‘;, 58
dictionary -- FH#,58
dictionary comprehension —-- FHIEESRK,
58
dictionary view -- FHAME, 58
——disable-ipv6
A THI, 20
——disable-test-modules
AT, 22
docstring —- XHSFHE, S8
duck-typing -- #-F %A 58

-E

AT
EAFP, 59
—-—enable-big-digits

B AR, 2
——enable-bolt

wAATEIR, 23
——enable-framework

AT, 27
——enable-loadable-sglite-extensions

M AATHITR, 20
——enable-optimizations

# AT, 22
—-—enable-profiling

AT H T, 23
——enable-pystats

B AATHIA, 21
——enable-shared

wAATHIA, 25
——enable-universalsdk

A ATHT, 27
——enable-wasm-dynamic-linking

ATHIR, 22
——enable-wasm-pthreads

G AT, 22
—-—exec-prefix

mAATHIR, 22
expression -—- F¥&R,59
extension module -- # EAEH 59

F

f-string —— f-F/4%,59
file object —-- XfFXT£,59
file-like object —- X#H&RF%,59

7, 6

context variable -- FTXZE&E,57 filesystem encoding and error
contiguous —- %%z, 57 handler — X ZA & 5 & B X 5
coroutine —-- #4&,58 HEAER, 59

coroutine function -- A& E %, 58 finder - #T# #,59
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floor division —-— [@TEX%%F?%‘}%,59
Fortran %%, 57
function —- ¥, 59

function annotation -- HEARE, 59

G

garbage collection —- X3 [E K, 60

generator —— 4 K #, 60

generator —- 4 &, 60

generator expression —-- 4 KKK, 60

generator expression —- 4 K#&FKHLR, 60

generator iterator -- 4 i #Hi#% R E, 60

generic function —-- XA ¥, 60

generic type —- Z A, 60

GIL, 60

global interpreter lock —- 2 B i B &
41, 60

F{

-h

#AFRI, S
hash-based pyc -- HEFaw pyc, 61
hashable -- H¥ 7%, 61
--help
#AATHRT, S
—-—help-all
AT S
—-—help-env
WAATHI, 5
—-help-xoptions
#AATET, 5
——host
AT, 2T

-I

H AR, 6
-1

H AR, 6
IDLE,61

immutable —-— R LI E, 61
import path —— B A4, 61
importer —- B A, 61

importing -- &N\, 61
interactive —- X &, 61
interpreted —- EA, 61

interpreter shutdown —- FEHEXH,61
iterable —— H#HEARXZ, 61
iterator —— #RE, 61

J
-J
wAATHI, 9

K

key function -- #®E ¥, 62
keyword argument —-- X% FHH, 62

L

lambda, 62

LBYL, 62

LDFLAGS, 29, 31, 32

LDFLAGS_NODIST, 31, 32

list, 62

list comprehension -- F|Xk#HEER, 62
loader —-- fu##, 62

locale encoding —-- EZ XK HEEHKR, 62

M
-m
S THT 4
magic method —- JEARF ik, 63
mapping —-— B, 63

meta path finder —— TLEAZTEHEE, 63
metaclass -- TG, 63
method —— ¥
H Ik, 67
EAX, 63
method -— %, 63
method resolution order —-- 77‘&%@7})1" i
2,63
module, 63
module spec —- HESHLAE, 63
MRO, 63
mutable —-- T E, 63
N
named tuple —- E%& T4, 63
namespace —- @4 X, 63
namespace package -- 4% % [F4, 64
nested scope —- #hEEHH, 64
new-style class -- #FHA %, 64
O
-0

W AATHIT, 6
object —— XZ,64

-00
ST 6

OPT, 25

P

-P

S AR, 6
parameter —— H%, 64
PATH, 9, 16, 34, 36, 41,42, 44

path based finder -- HETHEEZEHNERE 65
path entry —— B AO,65

path entry finder —-- BAEANDEHKE, 65
path entry hook -- H&ZENH4F, 65

path-like object -- EAEEXZ, 65
PATHEXT, 36

PEP, 65
portion —-- ¥4, 65
positional argument -- fLEH#, 65

gL ]
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—-—prefix

AT, 22
PROFILE_TASK, 22
provisional API -- ¥ % API, 65
provisional package —— % EA4, 65
PY_PYTHON, 45
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
Python 3000, 65
Python #IEZE; PEP 1,65
Python H#EEZ; PEP 7,19
Python #EEZ; PEP 8,53
Python ¥ IEZEY; PEP 11, 19, 33,48
Python #IEZE; PEP 238,59
Python ¥ IEZ; PEP 278, 68
Python #IEZE Y ; PEP 302, 59,62
Python #FEZ; PEP 338,4
Python HEEZ I ; PEP 343,57
Python ¥IEZEY; PEP 362, 56,64
Python #IEZEN; PEP 370,711
Python #IEZEN; PEP 397,42
Python HEEZ I ; PEP 411,65
Python HEEZ P ; PEP 420, 59, 64,65
Python #IEZE; PEP 443,60
Python #IEZE; PEP 451,59
Python #IEZEN; PEP 483,60
Python HEEZ I ; PEP 484, 55,60, 68
Python HEEZ; PEP 488,6
Python HIEZE P ; PEP 492,56,58
Python #IEZE; PEP 498,59
Python ¥IEZY; PEP 514,43
Python #IEZ; PEP 519,65
Python HEEZ I ; PEP 525,56
Python HIEZE P ; PEP 526, 55,68
Python #IEZE; PEP 528,42
Python #IEZEP; PEP 529, 13,42
Python #IEZ; PEP 538, 13,21
Python H¥EEZ I ; PEP 585, 60
Python #E#E; PEP 3116, 68
Python #IEZE; PEP 3155, 66
PYTHONCOERCECLOCALE, 21
PYTHONDEBUG, 6, 24
PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 24
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 47
Pythonic, 65
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 12, 23
PYTHONNODEBUGRANGES, 9

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

Q

-qgq
LTI, T
qualified name -- [RZE 4K, 66

R
-R
PR, T
reference count —— B|f %%, 66
regular package —- H# A, 66

S
-S
A AATHI, T
-s
A AATHI, 7
sequence, 66
set comprehension -- £4# &R, 66
single dispatch -- #4JK, 66
slice -—- K, 67
special method —-- 4% ¥ ik, 67

statement —— EA4, 67

static type checker —- # A % Al & & %,
67

strong reference —— #&E|H, 67

TEMP, 38

text encoding -- X A%, 67

text file —-- XA, 67

triple-quoted string —— ZB|EF# &, 67
type, 67

type alias —- (A 4,67

type hint —- XA EH#, 68

U

-u
W AATHIR, T
universal newlines —- #f#£4T, 68

\Y

-V
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WAATETA, 5 --with-dbmliborder, 21
-V ——with-dtrace, 25
TR, T —--with-emscripten-target, 22
variable annotation -- ZEAFE, 68 --with-ensurepip, 22
4, 64 ——with-framework-name, 27
4TI TR —-with-hash-algorithm, 26
-2,5 ——with-1libc, 26
-B, 6 ——with-1libm, 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-1libmpdec, 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
—I, 6 —X, 8
-i,6 -x,8
-J,9 ——version
-m, 4 AATHIL, 5
-0,6 virtual environment -- & #IF3E, 68
-00,6 virtual machine -- E#HL, 68
-P,6
——prefix, 22 W
-4, 7 -W
-R,7 i AATHIA, 7
=S, 7 --with-address-sanitizer
-s,7 W AATHT, 25
-u, 7 --with-assertions
V.S T AATHIR, 24
-v, 7 ——with-build-python
-—version,5 GAATHIT, 27
-w, 7 ——with-builtin-hashlib-hashes
—--with-address-sanitizer, 25 HAITH IR, 26
-—-with-assertions, 24 ——with-computed-gotos
-—with-build-python, 27 SAFTHIR, 23
——with-builtin-hashlib-hashes, 26 ——with-dbmliborder
—--with-computed-gotos, 23 G AFTHIA, 21

%3 95



Python Setup and Usage, A {Thi4 3.12.3

——with-dtrace
4R, 25
——-with-emscripten-target
AT, 22
—-with-ensurepip
AT, 22
——with-framework—name
AT, 27
——with-hash—-algorithm
A AATH IR, 26
—-—with-1libc
HA TR, 26
——with-1libm
fr 4T, 26
-—with-1libs
# A ATRTR, 25
—-—with-1to
4R, 23
—-—with-memory-sanitizer
i AATHI, 25
—--with-openssl
AR, 26
—--with-openssl-rpath
4TI, 26
—-—without-c-locale-coercion
ATHI, 21
——without-decimal-contextvar
AT, 20
—--without-doc-strings
i AT, 23
——without-freelists
ATHI, 21
—-—without-pymalloc
4R, 23
--without-readline
i AATHI, 25
—-without-static-libpython
AR, 25
—--with-pkg-config
# AT, 21
——with-platlibdir
ATHI, 21
—-—with-pydebug
# AT, 24
—-—with-readline
i AT, 25
——with-ssl-default-suites
A AATH IR, 26
——with-strict-overflow
A ATRTR, 23
——with-suffix
AT, 20
—-with-system-expat
AR, 25
—-with-system-libmpdec
@ AT, 25
-—-with-trace-refs
AT, 24

-—with-tzpath

4R, 20
——with-undefined-behavior-sanitizer

AT, 25
——with-universal—-archs

#A TR, 27
--with-valgrind

@A, 25
——with-wheel-pkg-dir

ATHI, 21

Zen of Python -- Python 7,68
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