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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

NI EAER, CPython #frds & Ay ST 55
CPython SCBUAN YT : HADSCIUN i 4777 R T RES A PR . 14 implementations..

1.1 &L17

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

[python myscript.py

1.1.1 EEO%IR

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

o TR ty WAPRER AR R, SEREAFIITmS, fiA EOF (U458 4F, UNIX H
$ ctrl-D, Windows H1$% Ctr1-7Z, Enter) Bk,

o MIEA SR MRER A SR, 38, FR T4 ST
o MHFAZHANE, Az HREERG, T8 L2 AR AR

o | —c command W, AT command F/RH) Python 1541, command W VAL S AT 43 B )
ZAER] . YRR, AT HTATTE Python 1547 4 EEEL!

il -m module-name i, 7 Python BBt A HARERIMIL, FREHA AT
L ERAT, SefgtraimimA, HdT.

e DI S A GRS ARIR ISR, A 58S HE sys . argy B - JERL, HAICR, BIFARA
LIICE (sys.argv[0]) RFBETFRIEM TR
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—c <command>

AT command W #) Python fCHY . command W DAJg—45184], W] A BT 0 R 2 &84,
Hrr, mies 0 S E A i — .

BRI, sys.argy FEDNICER "~c", HLALUHHFMAZE sys.path 3k (iki%H
SEPIBHE A TR BT A ) .
5| & — HiTFY: cpython. run_command HPfHFS4L command.
-m <module-name>
1k sys.path PR ERR, LA __main_  BURPUTHNE .

TSRO ARG, WA RS (Jpy). BBV NA R 4% Python e, (HASIH
XPCAVEIRBIZSR (G, VPRI EETAF - A .

waPR (s Z=m ) WAk, EHaARmARE RN, RS <okg>.
__main_ fENEREAT. BATMREEREOT N SV A SR AL s 45 I REAR 1 H SR zip SCHF
Ak EE T AR

Frik: SRR T N ERURAIVA C G5 B, [R5 EATH 3 XY Python AL
HRREIRE N T g noiise, RIGESCA 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,

-1 JEIA] L ORAERR B T s AT A, B sys path BEANELE M7 H SRR S Y
site-packages H 3. Fify PYTHON* FRbEAS St AR S 1 2005 .

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

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

5| k% —A~ #HiE: cpython. run_module FHfHi Z% module-name,
S
runpy . run_module ()
Python At AT DA 4508 FH 11 4 24 D ik
PEP 338 -- FEELHA N A AT
T8 3.0 AR KA AR R A FRRIZAT _ main TSR,
TE 3.4 AR B AEAR B [ S HE i 4% 25 1Al

MIFERIA (sys . stdin) Bl S . AR A Limat, (-1,
(ML TI, sys.argy BS—AI0EE "-", R, E4HHRIA sys.path Ik,
Bl K — A SEH FitZ${4 cpython. run_stdin,

<script>

AT script ') Python {05, ZSHV R (4EXFEMXT) SO RGERAE, F51 Python SCfF. W&
__main__.py PRI, BiE __main_ .py SCPFHY zip SCPF.

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

USRI A Z AR B AR 1) Python SO, WHEIZSCAEITAEH SKIA sys . path IRk, I HALIZSCM
HfE __main_ BEHORAT.

UK A 24 B 1) H SRl zip SO, WHE AR LA sys.path BIF kL, H %A E
__main__.py XPFUE _main_ BIHORIAT.

4 Chapter 1. $41T50iE
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~ T JEIAT I ORAE R AR R s AT A, i sys . path BEAALE S HTH SRB A S
site-packages F 3. JH PYTHON* HplEAs <ok Z 0

5| k—A> #HITE: cpython.run_file PS4 filename,
ZUL:

runpy.run_path()
Python fUR% i ALl 1) 4524 T fE

KRG WL IR, H -1, sys.argv[0] NZEFERH ("), HHEY4HHZME sys.path FFk.
WAL, MR RG S, 568 %E%&m%éﬂriﬁﬁ(%kﬂwmkwTM%)
S

tut-invoking

e 3.4 A R AR T H B R tab kAR S -

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

TE] Python % JREFSEAL ) fRT AR AR IR H o

15 311 AR TIA.

—-help—-xoptions

FTENSE B & —x BRI R ik 2R 5B o

1 3.1 JRAIA.
—--help-all
AR R IGIE .
e 3.11 HRAIA.
-V
—--version

fyth Python JRAS IR . /RHIANT :

[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]

1E 3.6 A —vv 250

11. 91T 5
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1.1.3 H{thi%kIn

-b

TERf bytes B bytearray 4ty str B K48 E 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 WU R, Python AN 7E B A PR BB W H A .pye X AR 5O
PYTHONDONTWRITEBYTECODE,

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

FERETRAEY . oye AFMEIETT N . 2L pyc-invalidation. 2435 default i, CiEERM
R TE BT I A (LAY 7 WS S A7 SO R AR BRI SGIAT IR . 20 always W), Frfdk
TIAED - pyc T, AR B0 E @& ARV E YRR AR IS HX B S T IR IR . 243
never I}, ETMAHEN . pyc SUUFRFA AR B PR SO FUEA TR

BT . pyc SUPFRTE A S e IR .

-d
Turn on parser debugging output (for expert only, depending on compilation options). See also
PYTHONDEBUG.
-E
ZWE A PYTHON* FbEAs &, HIUNA iR BN PYTHONPATH Fll PYTHONHOME
TSP M -1 (B E) B
-i
ARHE—NSE, S -c i, B sys.stdin RNe&n, PUTHASR MO, MabAS
HRER, AR PYTHONSTARTUP U,
AN T, MARA REE, ff e sk . 0 PYTHONTNSPECT,
-I
ARG 255301247 Python . SXibRfR JH —E, —P Fl -5 3B
ERR BT sys . path BEAE S AT H S5 PR site-packages H 5% . Ty PYTHON*
IS AR 2N o 3 AT DA N S — 20 B BR A AR 1 ] P A A
1E 3.4 A TA.
-0
Bk assert 15 ) LA RATA LA __debug__ BUELAE A A AR . @IdAE . pyc §7 &4 Z M d I
.opt—1 EH FELIFE M (bytecode) 1144 (S0, PEP 488), %505 PYTHONOPTIMIZE,
TE 3.5 A K RS T Ml PEP 488 1214 . pyc U4
-00
TEJE -0 B[R] I 25 55 SO P47 . Tl E .pyce §7JRA ZHINN . opt—2 SRy R T g i S0t
(bytecode) 1) 3CA844 (Z I, PEP 488),
e 3.5 AR A AR ffdls PEP 488 214 . pyc X4 .
-P
ANEREHA AN Z VR AR M NS sys . path:
e python -m module fixA7: NP4 HT TAEH %
. giy;%hon script.py AT NEMMAAEH . WRE—MFT5EE, WS
2SS °
* python -c code fll python (REPL) fiy47: ANEPINAFAFH, XFR 4 [ TAEH K.
6 Chapter 1. $41T50iE
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-q

-u

-V

FES A PYTHONSAFEPATH 3548 5, PAK —E Fl1 -1 (B 5) 2650
TE 3.1 RATA.

BIMEAE AL BT A B SCRIAA (5 o
1E 3.2 A IA.

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

1EZ BICA Python #f, BEIEI & 5 MG A BENLAL, DARF FAFER A3 R 81 __hash__ ()
EAAT BEWABENLE k. BEARENIFERA Python HERE ARFERIFIEE , (HEFEEZ MR
Python JERR[E] € A 1RFZ A 1] F Y -

WA AL BFEET N RS D B 4 A5 DR 46 IR 95 e SR BEp 3, X Ahda AR T A4 dict 7E
SIS LT RERD O(n?) 443 . %25 http://ocert.org/advisories/ocert-2011-003.html T 1 .

PYTHONHASHSEED SRR KM Fl 25 i 5 B — [ 2
TE 3.2.3 AT
TE 3.7 WUAS A= A8 o e TN 2 Tk 205

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

S

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

BH site B A BB E T 0 G0 sys . path BU3RIE. QIR site KTERRHR T
AB LB XL SRR A A ENT B site.main (),

55 1 stdout A stderr A ZEwh . MR stdin i TC 50 .
57 PYTHONUNBUFFERED,

TE 3.7 BAS % A= AR T stdout 1 stderr JFi7E SCAS 2 FRAE AN 22k .

FFURTER IR RIS 24T Bl — 255 R, RoRgomakiyity (OB ERRA ) o M4 H v
(=vv ) W, BEBBM SR ST — 4R 1B RELBE I 5 B g k.

15 3.10 HUAKAASH: 1 site BOHR] ARG R AL Al ST BEARFT . pth SO,

2R PYTHONVERBOSE ,

arg

et (= B4 . Python HUEEHLEIR N2 (5 BATHIF sys . stderr.
BT BT B LA AR A TE e P 7 P SRR 2 BT 2 (P B ZE KA UL T 2 28 M

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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-X

action 4 W VMR T ZUATHE , REAIF ST A GBI A PR, B0, -wi &5 -Wwignore M.
SRS AT :

[action :message:category:module:lineno

s BTCRAE: IR F BTGNS . I, —W ignore::Deprecationmarning ¥/
W& A 1Y) DeprecationWarning %45

action F-EBLAN_F A, H HE T PR H AR B A

message 7B 5N EEAE BAITHL; AR KNG,

category 7Bt 5L RJIFICHL (DeprecationWarning 4% ). WA R B S5 bris
RS N E RN T,

module “FEVCFLZE (SEHERRE) BIRAFR: XFPUCHELE K/ NS HUSER .

lineno “FEZVLHCLATS, o O IELAr G175, M4 THIE 175

AT PAZE 2w eI 4B BVCEE_ 2 ANk ey, R AT G — N IC R g . 3k
V- IR 2 ORGE, FEf R S — 250, ST E I — & ok b 55 E ) .

L5 BB AR] PYTHONWARNTNGS B8 k4%, AT PATE Python #2/7H il warnings 4
Peiefrsiil. BN, warnings.filterwarnings () PRECAIXELE S A RN SREA .
12 i warning-filter 1 describing-warning-filters | 5 224077 .

B IR —47, AR AR Unix JE3N0 # Lemd. X3& M T DOS & Jm I aU# AT .

PR E T2 A AR SE I % J@ 355 . CPython H HiE T N4 w] I :
e« —-X faulthandler ¥J5 /] faulthandler. Hi§E[H PYTHONFAULTHANDLER,

+ —X showrefcount A[YERRTE R sE R B A MRS 20EM G, Sl RS A TR
P NAFHE X T8 TR A

+ X tracemalloc ffiff] tracemalloc BiHUFZIXT Python NAEFLHERER. FEBGATE LT,
G A i 2 PRAFAE R ER ) [l 5 B . ] -X tracemalloc=NFRAME )53 fR & [B]

W NFRAME Wif/ R . 55 tracemalloc.start () fl PYTHONTRACEMALLOC T f#i¥

I o

¢ -X int_max_str_digits K & B FH P H R K ERHB. 50 S W
PYTHONINTMAXSTRDIGITS.,

¢ X importtime BIRFIKFAFERMWEE. B ERBRATK, RiTeE (BiFERE
BSA) fIH SR (HEBRRENSA) . HTEEENHBESEEN HRERF P
fES s, LA YR python3 —X importtime —-c 'import asyncio'., B E[H
PYTHONPROFILEIMPORTTIME,

o —X dev: Jd M Python FFEBIA, 5| AFEBRNE O T EH & S B0d KOS st s . 7iE
2| PYTHONDEVMODE,

o —X utf£8 J3 /] Python UTE-8 #ix, —X ut£8=0 ¥k Hu2% ] Python UTF-8 #ixX (HI fiifEi%
BN %2 B g s 2 k). 532 H PYTHONUTFS,

+ -X pycache_prefix=PATH fu¥F¥f .pyc MH A DAL E H FNMRPFFATH, AR
Mo 5., PYTHONPYCACHEPREFIX ,

]

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

* -X no_debug_ranges X MTEAMM R GFRRAOMIERE (FORAT. JTIR5I s &

RIZE RIS B ) WL B AR5 ML 26 o X7 TR B /N AR X 52 A pye SCHHEA Ak
T FE RS R (o] 3 ) B i B AN A A B AR N o S PYTHONNODEBUGRANGES

Chapter 1. $41T50iE
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e —X frozen_modules £x 8k B I 45 B ELE 5 B 5 ANLH Br Z008% . {5 ~7on” FRREA]
B4 G AT off” FR B AT 20 . IR 2 B 42 1Y Python (IE &5 ) T ZRIA A7on”,
AR AR B AR ESR 2 1T) W ERIA R7off” . 1 33 7 £ %k 45 1) importlib_bootstrap”
A" importlib_bootstrap_external” FEHCRF S 2w, B ZIEFR g5 A off”

BRAVHEMEREHEL sys . _xoptions FHORFEBGX LY.

1 3.2 A TIA.

YE 3.3 A BAEASTE: 1T -X faulthandler 3%,

TE 3.4 A R AEASTE: 17 -X showrefcount fil -X tracemalloc 3%,
TE 3.6 UAR KAEASTE: 1T -X showalloccount i,

TE 3.7 MAS KK AEASTE: BT -X importtime, -X dev fil —-X ut£8 ki,

TE 3.8 A & AEASH: Bl T -X pycache_prefix &M, MFE -X dev #EMWFE io. I0Base iy
P 2ILsE close () 7.

TE 3.9 WUARBAEASTE: i -X dev #3001, 7RS4 g A AL BEAVERI KA encoding 1 errors %54,
The -X showalloccount &I S .

JE 3.10 fRAS K AEASTE: 3l T -X warn_default_encoding ik, T -X oldparser i
0,

I 311 A & A& A48 H: Wl T -X no_debug_ranges, —-X frozen_modules fll -X
int_max_str_digits 1%k,

1.1.4 7Ry 24 {E R RYE TR

-J
PREG4 Tython A .

1.2 INETE

IXLEPREG A 23 5 Python AT, B ETEMAATH KR Z A b 3, H -E 8 -1 FRAb. RIELE, 4

FEAEP SIS i QAT KR AL R E .

PYTHONHOME
B MCBRE Python A BRI DL T /@ HE prefix/lib/pythonversionfll exec_prefix/
lib/pythonversion P15, H prefix fll exec_prefix @ ZHEAMEREHZ, BIA
HOIT /usr/local,

Y PYTHONHOME WA A H R, EMEX RN prefix fll exec_prefix. ZNPIE ]
EAREWIME, 6 PYTHONHOME #°A prefix: exec_prefix,

PYTHONPATH
HOIATH SCFERIA IR R AR . T A% NS 2t PATH M[A: — A2 Z 4 H os.pathsep 5[
Hsh A2 4% (H14n Unix | B S M7E Windows | FH4r5) . BRINZEEARIELER H 5.
B T E H k2 Ah, BN PYTHONPATH 4% H Al PAS | F A3 &4l Python AL zip S04 (PR S S5
BIEA) . ToEM zip ST AY Rk,

ERINR T | AR T4 i 1%, HilHE# 2 A prefix/lib/pythonversion JFif (B0 30
] PYTHONHOME), B % & XHFIINE| PYTHONPATH

B E S E AR KRG BEARN PYTHONPATH ZHI, IEGNESCHdE ok Irifiikn . #E&
A2 T DAKE Python F2FF IN1ENAS & sys . path RATHAE.

1.2. IHME

el
i
©


https://www.jython.org/
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PYTHONSAFEPATH
WERRXPBEN — N EETATH, WA EAEEA LR BRI NS sys.path: ZIL-P ik
TR -

TE 311 RATIA.

PYTHONPLATLIBDIR
MR ERBAIES T, WA sys.platlibdir fH.
1E 3.9 A TIA.

PYTHONSTARTUP

AN AN ARSI A B, 230 R Y Python fiy & S 7ER A UAY B NS /R /R Z HI Bl
7o B SAES A B & AT BrFE Y ] — i 44 25 18] P T, DR HC R B SOl e ARYRS 5]
PAMERH S R IR B B o A58 AT AEIRXAS S B SR 4T sys . ps1 Hl sys.ps2 PAK

T sys.__interactivehook__,
{fiff] filename ST % HiTEF M cpython. run_startup .

PYTHONOPTIMIZE
ARG — RS P4, B T8 E -0 . WA — AR, WE S T2
FEE 0.

PYTHONBREAKPOINT

WA BARBOE , BB IS BB ARARIC— D T XS . A5 mT PR X R e e 5
A, BRI XTRAF 1 sys . breakpointhook () WIBRASCIIAIZAT, JG#& H SR N ER)
breakpoint () KM, WERRBGE, sBENZETFAR, WEM YT pdb.set_trace”, FfitAe
RBCNTFAFHR"0” 258 sys.breakpointhook () MERIASEBAMEAL AT 1M ELEGR ] -

TE 3.7 JRATA.
PYTHONDEBUG

WA R URGBOA N EE AT, B S TR E —d 8. WERECh— MR, WEmH ST
ZUARE ~do

PYTHONINSPECT
AR BRSO — D EE2 AT, B TR E -1 I
AR F AT By Python A os . environ RA& M PATERE - 245 B oot il A A X
IR =M SEN HITFHF cpython. run_stdin.
¥E 3.11.10 A & A48 5 : (also 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
BEAS RARBEN — DN AR FATH B S T —u i
PYTHONVERBOSE

A B MR N — DI FEATER, B TR v I, QRBCh— %k, e A T
ZUAGE V.
PYTHONCASEOK
WS T AR &, Python X421 import iBAH I K/ING . iX{UFE Windows Fl macOS AR
PYTHONDONTWRITEBYTECODE

BEASE ARP N — AR T4, Python RS2 lfE R ARG A . pyc 3UF. MY T
€ B 1.

PYTHONPYCACHEPREFIX

AR E T T, Python YFAEEE H XMW PR IL KRR B A cpyc SCHF, TN 2 TEA Y
__pycache__ HFEH., MY THE -X pycache_prefix=PATH &I,

TE 3.8 JRATA.

10 Chapter 1. $41T50iE
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PYTHONHASHSEED

AR AL R BB BN random, PO —DRENLEE R str 71 bytes MR IGAIZFHIFI T

W PYTHONHASHSEED HRA— N HEEUE, B RFRAE A il 2 A b5 e A= Jinss A B ML A6 T ik
(25 A4) hash() £558 .

ENH A AV T G Az, GIA T RREas A< Sy A AR, 57— 41 python JEAR L
WA

RBEHOA AR —A> [0,4294967295] N A+ BERIEL. T @ 40fE O Rk e A BadLIL .
1E 3.2.3 fRAS A

PYTHONINTMAXSTRDIGITS

WNSFRF AR BB — A, BB R B RS I 4 s BACT AT A e e I B BR
e 311 A A

PYTHONIOENCODING

MR WA BB TR B s, B4L B %E#) encodingname:errorhandler B3
B 1Y stdin/stdout/stderr fif i 4% . encodingname f :errorhandler ¥ #EE AL, S57F
str.encode () HE AR

XIF stderr, :errorhandler R4 #iZME; AP RFEJEN 'backslashreplace’,
TE 3.4 WUAR K AEATH:  “encodingname” F 4 PUAE 2 v 3& 1 o

1E 3.6 A KA AR T F Windows |, XA B S5 K] 5 25 b X 23 20 078 5 i 1 i, Bk
WHGE T PYTHONLEGACYWINDOWSSTDIO, AT AR E A [) A ST AN 18 MR 32 Ho 55 )

PYTHONNOUSERSITE

WA E T AR &, Python ¥§ A Al site-packages HRIFME| sys.path,
S UL:
PEP 370 -- 43 P71 site-packages H ¢

PYTHONUSERBASE

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

W
PEP 370 -- 43 H 'Y site-packages H 5%

PYTHONEXECUTABLE

MR E T ISR, W sys.argv [0] Rk ML RREM A G C s T ik mfE.
XAYAE macOS _EHAEH .

PYTHONWARNINGS

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

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

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

RNINGS=ignore Never warn

1% 2[5 warning-filter /1 describing-warning-filters | it 55 Z2 407 .

1.2.
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PYTHONFAULTHANDLER
WER BRI BN — D AE 2 FAF R, faulthandler.enable () TEENINBIAA: H
SIGSEGV, SIGFPE, SIGABRT, SIGBUS #ll SIGILL &5 540 — AL FRES DA% Python [H#]{5 &,
WA BT —-X faulthandler %5,

TE 3.3 JRATA.

PYTHONTRACEMALLOC
QR BEIABE A B A — N ES A, WS tracemalloc BB Python 174 ALH)
PR 128 B (R ORA A R B [R5 2 P A s K. B2, PYTHONTRACEMALLOC=1 HARAT
BT, 727 tracemalloc.start () R THELZER . XENTIHE X tracemalloc
L
1E 3.4 A A

PYTHONPROFILEIMPORTTIME

TSR M IRIE AL BN — A= P A7 Hs, Python K& B RBF IR R AFED: T 2 KN X450 Tik
B -X importtime &I,

TE 3.7 UANA.

PYTHONASYNCIODEBUG
WA IS B — AN AR AR, W E M asyncio fid JHiAEE .
e 3.4 AT

PYTHONMALLOC

PEE Python 1743 Bl A1/ ek 2 5 H iR 1
L Python FT i H 1 A7 Bl e it -
o default: i BRIANAE LA

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

e pymalloc: % PYMEM_DOMAIN_MEM F] PYMEM_DOMATIN_OBJ & ffi f] pymalloc 43 Ji % fij %
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

L% AT
o debug: 7 BIANFF LS 2 B2 ale 7.
» malloc_debug: 5 malloc tH[E{HA LR F .
» pymalloc_debug: 5 pymalloc fH[FE{EE S i 1.
TE 3.6 JRATIA.
TE 3.7 WA KRS BEINT "default" ShHiHR.
PYTHONMALLOCSTATS

RV — N E2S AT, Python FFAEERRQETHT pymalloc X 52 XIS A K AE 5 PR 3T EJ pymalloc
WNAF LT (A R .

sk PYTHONMALLOC BRBEAS B4 HIR IR C FEM) malloc () ZrE#y, B W15 Python L
B pymalloc, W AR SR 20 .

TE 3.6 JUA S AR T AR B thon] DARSOT) TAE B AT 4 1310 Python. WIRERERE R —4
PR AR A AT ATRCR

PYTHONLEGACYWINDOWSFSENCODING

MR N AR /K8, BN filesystem encoding and error handler FE2C R B 3.6 UAS 2 B M {E
“mbes” A “replace”. HM), ¥R ABAVEAAE “utf-8” F1 “surrogatepass”.

XA PAE s ThEIT sys._enablelegacywindowsfsencoding () EEH .
w] H M Windows,
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1E 3.6 A EZ1ERE 2] PEP 529,
PYTHONLEGACYWINDOWSSTDIO

WERBON— A AES TR, WA R & SR A 5 AR . X TEE Unicode FAFRFRETE
S G AR T4, A2 utf-8.

WERARER S ) (B SCPRBEE) AN 8 s i & e nh X IN% AR 5 29 20
B] F 4 Windows.,
TE 3.6 AT

PYTHONCOERCECLOCALE

WRAEBN 0, K552 Python iy 47 W kI R £ 48 T ASCII i C 5 POSIX IXIsisg 3% i
P SRR R T UTF-8 YR A5 6.

WA R AR BEE (B3N 0 ASMIGME), WIZE RS PREEAE ) LC_ALL XIS S Wist
I Bl 45 LC_CTYPE 511 24 Fif DI 1 sl 2 0 B ¢ X3, 50 0 B =CHREH I 3T ASCII
) POSTIX X4, #XJ5 Python CLI RFAENN MR TI 2 B2 LC_CTYPE 2 HIH48 & 1 iy
it B 471 DX 3 g 0 -

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

AR CE T VAL KIS i —A>, KT 451k Python 3247 Iy Bt ARF7E 24 B BERE R p AH B
M E LC_CTYPE FREEACH . X XWAORER 1 MRS A B st T T A — AR rp ity LAl m] J0RN DX Ja e
R ALPE (BIUN GNU readline J) Z5h, ibAEAE TR (JCiBiX Lt @ M1z 1T Python f#REES)
PARAEA PRS2 ) C DRI #R4F (10 Python  CAY locale.getdefaultlocale () if
BRI

(i 2 b B33 Ak 3 1) o e DRIl i o) 2 ) i e — A X TR H 8k sys . stdin I sys.
stdout JH§/f] surrogateescape £ iRALFRAT (sys.stderr &4k4E{#i ] backslashreplace
AN FEAT AT AL IR — 4 X PRLAL AT ] LARE 3 )5 AR Py THONTOENCODTNG 3R
B

BT H P, RS T R R e, Bl AR 24 Python 52 1T IR 4G A I HEAS 2 0% fil
SR ) A8 1 DRI TATS A T IR A 5 & PY THONCOERCECLOCALE=warn #f-5#( Python 7£
stderr FRHEEHEE.

T, B DA B e gl S5, sl e o3 B & g H bR K3}, ERIA PYTHONUTE S
SRR GE R JE T ASCIT [ X3 R Bl ity o WA 200 () B 255 P X 79 0 Ak AR ol e e 0 i Asc T T 1
A2 UTF-8 fER ARG H T .

u] 4 Unix,
TE 3.7 BRAA: i§2: 05 PEP 538 T fif il .
PYTHONDEVMODE

AR SIS AE B O — AR AT, WSS Python JF AR, SIAFERCIATE LU T E Y&
S FET I KRR BINBITI AR A . XS T BLE - X dev HIH.

15 3.7 ATIA.
PYTHONUTFS8
WREHN 1, F2 /51 Python UTF-8 £,
AN 0, MIZZEN] Python UTF-8 Fix.
B EATAT A AR 545 5 SAEMREAR A 46 130 18] Bk ik
£ 3.7 BATIA.

1.2. IHME 13
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PYTHONWARNDEFAULTENCODING
WAL R — A AR F AT, WA SR A R KOERA R S e, R gk — 4

EncodingWarning ,
12 5] io-encoding-warning 3 T 1% .
1E 3.10 JRAIA.
PYTHONNODEBUGRANGES
WERBCE T AR, B ITEAR R P SRR EOMIERE (SR, TFHIARS WS S A4

TFe o) BRI AR QAW . TR B/ N AU X5 pye SCPFIRHRAT AR H WT e ffRE
7R [ 0 S A A N R (R

1E 311 A

121 BiRER TR

PYTHONTHREADDEBUG
If set, Python will print threading debug info into stdout.

Need a debug build of Python.
M 310 BOEAEIAE N, FFAE 3.12 FUP RS ER.
PYTHONDUMPREF'S
WSRVCE, Python RE7E X PARRERS 5 576 T A7 16 B0 GRS T
EH--with-trace-refs 4giF ki kAL & Python,
PYTHONDUMPREF SFILE=FILENAME

UnSRBCE, Python FFAE 5 PHARRE &% 5 15U SR AT (R0 G 5 | VT30 fif 22 PRI 22 B8 45 th (9 s A
IR IR SO A

FEH -—with-trace-refs ik K & Python,
1 311 A A
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fiihé 6 K24k Linux ZATHR L, HAER—AMEIREEG Ira M . B2, &n] geAR L i 3t

YOI BEAE ZAT IR BEA R PR PR T o ISR RT AM DRACRE A 25 128 S50 il AR 119 Python.

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

SBU:

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

Xt Debian ] 7

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

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
1T Fedora FH

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

2.1.2 7£ FreeBSD #1 OpenBSD _t

o FreeBSD [/, M PAT a0 na:

[pkg install python3

« OpenBSD J{i /7, ] AR iy -8 i d:

pkg_add -r python

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

FilGn: 1386 F FU#REX Python 2.5.1 [ 0] i AR

15
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[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz J

2.1.3 On OpenSolaris

You can get Python from OpenCSW. Various versions of Python are available and can be installed with e.g.
pkgutil -i python27.

2.2 {33 Python

WERARAR H C 41 CPython, T SeREfny @RI IS . ARAT DA 8 A A i) source Bz BLEITUR
BHTHY clone, (WIARAREZTTRKN T, IR ARLATSE clone. )

HUE LR T 4L

./configure
make
make install

FioE Unix -5 Y82 5k A FITE SR 00E 5 2740 SR TE Python JEATERI AR H 5% R 1) README.rst
PELE

M make install AIPAEZEBIIhEE python3 HEHISCfF. Kk, B make altinstall
MAE make install , R NGE HLHET exec_prefix/bin/pythonversion.

2.3 5 Python #8xBIEEEFIIHF

XL P T AW LR B A; prefix flexec prefix MOfiT B AR REIT BV M0 iR 1%
GNU &5 BT RERA A Lo

Blan, FERZH Linux R4 L, PIEREOAER /ust .

XH/BFE Y-
exec_prefix/bin/python3 fRREAS A B

prefix/lib/pythonversion, exec_prefix/ BEhRERYLE RREE IR
lib/pythonversion

prefix/include/pythonversion, & I & Python ¥ & Al A S BE#s BT FH 1Y
exec_prefix/include/pythonversion include U4 H S BIHEZE A B
2.4 ZIf

BLAE Unix ] Python A, FFZEMNATHATRRR, Fian:

[$ chmod +x script }

HAEBIAS Y THRR A B — A~ Y Shebang 2. — MREFAYZEREE # 2

[#l/usr/bin/env python3 }

16 Chapter 2. 72 Unix IiE T {E Python
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P 4E R A PATH H148 2 Python fEFEAE. (H 12,

/usr/bin/python3 il NIREREES G .

2 Unix REA A env 14, LT RER 24

BT Python 7S i [i] shell /4, 152 H subprocess ik,

2.5

1.

BHE M OpenSSL
B AT OpenSSL L& I R FAEAFMEE, HHR B openssl. enf BT 5-HEHET)

H3%, BT /ete W FTERZERATIR %S RTE /ete/ssl B(3# /etc/pki/tls H. %H
SKIB N M5~ cert . pem SCHFI/E—> certs H%.

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

2.

F#k. giieHf2e3E OpenSSL., EHIRREH install_swiiifNJg install. install_swHJHM
NeFE T openssl.cenf,

-

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

$
$
$
$

$ make -j1 depend
$ make -78

$ make install sw
$ popd

i ] 5 & XA OpenSSL %1% Python (&% E —-with-openssl fil ——with-openssl-rpath
)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

i

OpenSSL f T R ATMEAT 1) T HEA 1) ABL /RANTE BEH B4 i Python K %7 OpenSSL. il —

ASBIIAS A A E 5E L OpenSSL ZERE MU AT A T

2.5. HE N OpenSSL

17
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CHAPTER 3

Bt & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

[ ./configure —-help

2[5 Python JEACHE W) Misc/SpecialBuilds.txt .

3.1.1 EEEIE

——enable-loadable-sqglite—extensions
1E sqlite3 By _sqlite ¥ JREHU PR G CRFAIMED - (BT,
20l sqlite3.Connection.enable_load_extension () FVEM sqlite3 Fibk,
1 3.6 A
——disable-ipv6
S TPV SR (BFF R SCRABRINE ), L socket ik,
——enable-big-digits=[15|30]
5E X Python int $UF M AFR /N 15 5 30 AR
TEERATEOLT . R/ 30,
X PYLONG_BITS_IN_DIGIT & 15 8% 30,
%l sys.int_info.bits_per_digit .
—-with-cxx-main
—-with-cxx-main=COMPILER

Compile the Python main () function and link Python executable with C++ compiler: $CXX, or COMPILER
if specified.

19
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——with-suffix=SUFFIX

f Python fn] PRATSCIF IS SR BLE N SUFFIX .

1F Windows Fll macOS FERAGZ K . exe (A[$AT3CM4H python.exe), 7F Emscripten node |2y
.js, #F Emscripten J|¥a#s Fo~ .html, ¥E WASI F°5 .wasm, MAEHEMFEE FH—DSF5H
(AT AT python).,

FE 311 AR KA AT AE WASM 5 FEBHAJE SN . 3s, .html BY .wasm Z—,

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

Select the default time zone search path for j zoneinfo.TZPATH EFEIARIN XKBREKE. 20
zoneinfo BIHY) G AL E

¥RiA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

Z: ] os .pathsep B0 FREAT-
15 3.9 A A

——without-decimal-contextvar

i _decimal PRARHLAS ] RAEAH 1R SC, WIRE R4 R SC (BRIN), S0 decimal
EEHL

2 I, decimal .HAVE_CONTEXTVAR fll contextvars fHit,

1E 3.9 AN A.

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

i dbm BB db e St AT o

FREREMES (1) 2R THS, & EmaR.
e ndbm ;
e gdbm ;
e bdb .

——without—-c-locale—-coercion

M C S X UTFE-8 fysm il 2k (BRIAHIE)
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE #1 PEP 538,

—--with-platlibdir=DIRNAME

Python FEH &4 (BUIAH 1ib).
Fedora 1 SuSE ¥£ 64 {ii°*F-& H 1ib64 ,
Zi] sys.platlibdir .

1E 3.9 IRAINA.

--with-wheel-pkg-dir=PATH

ensurepip B F|) wheel 0 HE (BHARNT) .

B 28 Linux & 47 AR AT £33 W 2 WA B2 46 4K B X &, 4 Fedora ff /usr/share/
python-wheels/ H3 FN423 wheel 11, i A%Z3E ensurepip._bundled fl.

1E 3.10 HATA.

—-with-pkg-config=[check|yes|no]

Bl 215 N 24 i F pkg—con£ig Sl A4 EROH .
+ check (BRIAH): pkg—-config A A[ L
o yes: pkg—config NI,

20
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o no: FLE A pkg-config W HAATE
1 311 RAIA.
——enable-pystats
Je R GE T B I

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/, or C: \temp\
py_stats\ on Windows.

ffiff]l Tools/scripts/summarize_stats.py RS EHE.
1 311 A A

3.1.2 WebAssembly %I .

—-with-emscripten-target=[browser|node]
N wasm32-emscripten PEE AR KK,
o browser (BHAME): Tl &/ stdlib, 2\ MEMFS,
« node: NODERAWFS #f pthread 3 5.
12 311 AA.
——enable-wasm—dynamic-linking
i WASM Ji5 I 8l A4 B2 3
SRR dlopen. RTHRAT SRR INRS Hh T FR A SE AR 75 BRI BRI 1 1«
e 311 JASTIA.

——enable-wasm—-pthreads
> WASM 5 /| pthreads 378,

e 3.1 RAIA.

3.1.3 LZEATAYEIR

—-prefix=PREFIX
FE PREFIX H 2238 S04 To S S0 FE Unix |, BBAH /usr/local,
ZAEAEBITHHE ] sys.prefix FKHL,
YERRB, FPaMER ——prefix="$HOME/.local/" ¥FH % H &+ 4% Python,
——exec-prefix=EPREFIX
1E EPREFIX W2 B To R SO, BRINN ——prefix,
AE R IEIB T H sys.exec_prefix REL.
——-disable-test-modules
NFFN LR test BB, Bl test WL _testcapi ¥ RAIR (BUALGIFI4H).
1E 3.10 JRAIA.
——with-ensurepip=[upgrade|install|no]
ek Python ZHERNIZATHY ensurepip iy
e upgrade (ERIA): 1847 python -m ensurepip --altinstall —--upgrade fig% .
e install : i&4T python -m ensurepip --altinstall fiid.
e no : NiZ4F ensurepip.

1E 3.6 iRASTIA.

3.1. ECE®EIm 21
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3.1.4 MgEkIN
Configuring Python using ——enable-optimizations —--with-1to (PGO +LTO)isrecommended for best
performance.

——enable-optimizations

il PROFILE_TASK J& I PARCE X E S04k (PGO) (BRIAHEE ).

C %ii%#8 Clang FE T F] 11vm-profdata ££F#4T PGO., ¥ macOS |, GCC HFEHM T 1F
macOS | GCC H 2 Clang i 3I4 T .

R ——enable-shared fil GCC , ifn] PAZEH] libpython HH [ SUIRE : FE mikae AEE TR
HFrEPRMA —fno-semantic—interposition,

1E 3.6 IATIA.

TE 3.10 fRAS K A=A #F GCC _Effiff] —-fno-semantic-interposition,
PROFILE_TASK

Makefile ] 3| 1457E 5. PGO I FIH) Python iy 47241

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

1E 3.8 ATNA.
——with-1lto=[full|thin|no|yes]

e A b s SRR E . (LTO) (CERICHEEH) .

LTO B C 44§ Clang TF 2 #] 11vm-ar Z4{ (7 macOS NN ar) , PAKSCHE LTO (fEH g
(1d.gold 8% 11d).

1E 3.6 A TIA.

TE 311 A A i ] ThinLTO 4, i#7E Clang Fffi ] -—with-1to=thin,
——with—-computed—-gotos

TERAEFF TR goto T (TESCHrHy ik ds LEVAE) -
——without-pymalloc

SR E ) Python N4t pymalloc  (BRIANE )

Z IR AS e PYTHONMALLOC
—-without—-doc-strings

SRS SO FAF R A AE A CERAE ) o Python mi g U SCRS FATFH AN SZ 51

ANE X PY_COERCE_C_LOCALE %%,

7% PyDoc_STRVAR () .

——enable-profiling

il gprof Tl C S AMELITA (B WEE).

3.1.5 Python i R 4%iFE

PHXICA Python J2 #8747 ——with-pydebug SHHIHIF.
PR A RCR -
o BOAR RIS fE warnings BB, BOAESIIIERMIIZ2 20
« ¥£ sys.abiflags LA d i
e IA sys.gettotalrefcount () FR%H.
o WAFTSEINA-X showrefcount ,

e Add PYTHONTHREADDEBUG environment variable.
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WA __11ltrace  ASERYSCRR: ANSRUE X TR R W SAE T AR SRAEIEER R R Z S0B
B AT TR T, DATEASIN S b DX 1 MLHA A7 12

o ‘X% Py_DEBUG fll Py_REF_DEBUG ,

o WENBATHG A : 1%l #ifdef Py _DEBUG il #endif FTLZEAYLHS. JH assert (...) Al
_PyObject_ASSERT (...) Mi=: N E NDERUG % (Hi§ZH--with-assertions it Bk

W) e FEABITHIR A
- HEIT X SR ES A A A A

~ @ Unicode Fll int X R, WP EABAIEAT TIE, TR MM T RIS
o

- PR BB TG BR BB 24 W S Y R B TR T A 25 [ R e

- A N FPREIAS B AR 5 AN U 2 B S

- Bl sESs (ge.collect () BRE) XA —BUEIAT L EAKG A

- MELSERTUFLA BB A AU, Py_SAFE_DOWNCAST () R & B N Al B i 2 o
Z: I, Python JF KA AL E S - with-trace-refs .

FE 3.8 JUAS R AR AR T S A ORI U 4 i B /2 ABL 251 5 X7 Py_DEBUG %R PRI A i
FESY Py_TRACE_REFS % (&l --with-trace-refs Z¥), X5 A TME——4AR 2 ABI JEZ I HL
¥

3.1.6 AiX kIR

——with-pydebug
FEIRAAE X T 4hiF Python: %€ (7% Py_DEBUG GBRIAAZEHD).
——with-trace-refs
R TR S R R R CRRIA AR .
RORINE -
o 'EX Py_TRACE_REFS %%,
e A sys.getobjects () FR%L.
o MIEAS SN A PYTHONDUMPREF'S

PR A S R AR (BRAgPRRX) szl (Py_DEBUG fll Py_REF_DEBUG %) AH% ABI
RN

1E 3.8 AT
—--with-assertions
SRR CHWrE: assert(...); Ml _PyObject_ASSERT (...); (ERAAREM).
WL B EILSH, WATE OPT SRiRA3A8 B R E L NDEBUG %2,
S -—with-pydebug YW (AR % FHX), BHATUSHKE.
e 3.6 A TIA.
—--with-valgrind
JEH Valgrind - (BRIAEEH) -
—-with-dtrace
JEF DTrace (ERAZEH).
2% il DTrace Fi1 SystemTap iz, CPython,
1E 3.6 JATNA.
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——with—-address—-sanitizer
JEi i AddressSanitizer NAF4S RIS asan, (BRIAKHEER).
T 3.6 fRCASTIA.
—-with-memory-sanitizer
Jet il MemorySanitizer PY7HT IR msan, (BRINHEEA) .
TE 3.6 FUANA.
——with-undefined-behavior-sanitizer
J& fi| undefinedBehaviorSanitizer < 5F Y47 ubsan, (BRIAHZEH).
TE 3.6 JRUAIA.

3.1.7 PHERIEMN

——enable-shared
J& 4= Python JFE 1ibpython M4k (ERARHZE).
——without-static-libpython
A% 1ibpythonMAJOR.MINOR.a, W AZEH python. o (BHIASYFEH2E8E),
TE 3.10 A TIA.

3.1.8 FEikIn

--with-libs='1libl ...'

MR (BROAARZ).
--with-system—-expat

M 2461 expat G pyexpat Bt (BRI
--with-system—-ffi

Build the _ctypes extension module using an installed ££i library, see the ctypes module (default is
system-dependent).

—--with-system—-libmpdec
HE L) mpdec FESIF _decimal § AL, S decimal il (ZRINKHT).
TE 3.3 UASTIA.
——with-readline=editline
H editline JFEfER readline FHL S
E X WITH EDITLINE %,
TE 3.10 flRASTIA.

—-without-readline

A%k readline fith (ERHAS).

AE X HAVE_LIBREADLINE %%,

1E 3.10 A
——with-1ibm=STRING

B Libm Beg PR N STRING (BOANTE UL RSN E) -
——with-1ibc=STRING

B Libe C PRGN STRING (BRONTE LRGN E) -
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—--with-openssl=DIR
OpenSSL [ H 5%
1 3.7 A A
—--with-openssl-rpath=[no|auto|DIR]
'8 OpenSSL B THIE H % (rpath).
« no (BRi\): A% E rpath.
e auto: WF--with-openssl fl pkg-config H & rpath.
o DIR : H 1% rpath,
1 3.10 AT

3.1.9 ZL&MikIn

——with-hash—-algorithm=[fnv|siphashl3|siphash24]
&4 Python/pyhash. c RAMEATEE.
« siphashi3 (ERAE);
e siphash24;
e fnv.
T 3.4 AT
TE 3. 11 A A $4 T siphashl3 Hf HA2 i EiAE.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
PN B AR
e mdb,
e shal,
e sha256,
¢ shab512,
e sha3 (7 shake).
e blakeZ2,
1E 3.9 fRATIA.
—-with-ssl-default-suites=[python|openssl|STRING]
5 OpenSSL BN BT AR
« python ERIAE): R Python 7 4% .
e openssl: £ OpenSSL EHAE AT
* STRING : R HE LT
Z U ss1 B,
1E 3.7 RATIA.
T 3.10 HUAR KA %8 python fil STRING .24 TLS 1.2 BEAHARMUARI HL .

3.1. EEEREI
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3.1.10 macOS j%In

2, Mac/README . rst .
——enable—-universalsdk
——enable-universalsdk=SDKDIR
BlaE A ) —dFHIR A . SDKDIR 483 B K F 1) macOS SDK - (BRAHT ) .

——enable-framework

——enable-framework=INSTALLDIR

8 Python.framework , TN E4EH) Unix 4R . AIES4L INSTALLDIR $57€ T %A (R
N ER
——with-universal-archs=ARCH
5 B A AR ) RS RIS BB T - —enable-universalsdk B A AR,
LESE
e universalz,
e 32-bit,
e 64-bit,
e 3—-way.
e intel,
e intel-32,
e intel-64,
e all,

——with-framework—name=FRAMEWORK
>~ macOS 1] python HEZEFE EZFR, (VYK E T ——enable-framework AR (BRIA: Python).,

3.1.11 3 REEER
U, BHSEURIA, ATRETFRRIN CPU SHISCT A Al Python. 26 UHF T3 —AEH AL
P51 Python fifREds . HEEY Python JRASWA 552 X 4is i) AL Python fRUASHH PLRC .
—-build=BUILD

MF4E BUILD EHATHIEIACE., W% config. guess il NG .
—-host=HOST

G A A HOST (H iR F&) FisfriItey
——with-build—-python=path/to/python

FEXTAE U iFA E python @R SO R BR AR

16 311 AT
CONFIG_SITE=file

Fe 1A — A TG B R B SR PR AR

3 config.site A :

# config.site—-aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes
ac_cv_file__dev_ptc=no

2GRl
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CONFIG_SITE=config.site—aarch64 ../configure \
——build=x86_64-pc-linux—-gnu \
—-host=aarch64-unknown—-linux-gnu \
——with-build-python=../x86_64/python

3.2 Python ¥ & %:

3.21 HRRZEENH

e configure.ac=>configure;

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

e pyconfig.h (H] configure f]7#);

e Modules/Setup: A Makefile i § Module/makesetup shell A #EH C P JE;

e setup.py: C extensions built using the distutils module.

3.22 FEMEDR

o CIXF (L) RAEIMGEIM (Lo) MER.

o =S Libpython (.a) RHXRICAOIE.

» python.o fIF#ZSFE 1ibpython #5EH: | A FE)F python Hi,

o C¥J&h Makefile (2, Modules/Setup ) il python setup.py build ##,

3.2.3 = ZE Makefile B#r

o make : FAHRUEZERZE Python,
« make platform: : ¥ python F2JF, (B EAREEDY RBARER,

e make profile-opt : ffiff] Profile Guided Optimization (PGO) #4 % Python . R1]PA{# ] configure
) ——enable-optimizations MK AN make S HIEIAH AR (make all 5f H2 make

)e

« make buildbottest : FJ#t Python J:iz47T Python JlliE 4, 5 buildbots iz Python (% 5 = AH
[Al. #EASE TESTTIMEOUT (FAf: #b) SRRt (BRIAA 1200 B 20 4344).

e make install: FJEEFZEE Python .

« make regen-all : FFEM (JLF) FrA LM make regen-stdlib-module-names
Fl autocont WAZRTHAR AR B SCHAF B AIETT

e make clean : @%*@@Eﬁiﬁ:
» make distclean: S5 make clean Mi[A], {EHLMHIRR phFC BB AS G0 8 ) S
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324 CY R

LY C P e B @), Hhn sys ik, BATERE LT Py_BUILD_CORE_BUILTIN 7
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_ '

HAth C ¥ BRI, il _asyncio Bitk, EAIFEE X T Py_BUILD_CORE_MODULE
B . 7E Linux x86-64 |4+

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup T EA Makefile HAR, PAMZE C ¥ . FEXHRFFL, C Bt h R, 7Ebs
0 *shared* Z JG& XY G @ N SE .

setup.py MIZA R distutils Bl C ISR,

The PyAPI_FUNC (),PyAPI_DATA () and PyMODINIT_FUNC macros of Include/pyport .h are defined
differently depending if the Py_ BUILD_CORE_MODULE macro is defined:

o UMM Py_BUILD_CORE_MODULE EX 7T, {#iffl Py_EXPORTED_SYMBOL .
o ZM#i ] Py_IMPORTED_SYMBOL .

4% Py_BUILD_CORE_BUILTIN {451 HE/E ML EM AR C YR E, B PyInit_xxx()
PREUEA 9T, FESF AT InportError .

3.3 ZmiFRETOSEREIRMIRE

A . /configure I E R E AT, 4 Makefile ffiff.

3.3.1 FERRHIERE

CONFIGURE_CPPFLAGS
AR CPPFLAGS WHML B, . /configure A,
TE 3.6 AN
CPPFLAGS
(Objective) C/C++ TiALH AR AR, BN, WSk SCHAL T IEFRHER) B 5% include_dir w1, 3
—-Iinclude_dir,
CPPFLAGS Ml LDFLAGS #its B 7 shell F{E, DA setup.py RERS {4 FH FREEAS 5 b 48 78 1) H Sgd it
PR,
BASECPPFLAGS
1 3.4 AT
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PY_CPPFLAGS
R ARRE SRR G SN TR M TAL B AR AR A

B {N N: $(BASECPPFLAGS) -I. —-IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

1E 3.2 iRATIA.

3.3.2 HiFLRIRE

CcC
C HiFaTE 2o
fBin: gece —-pthread,
MAINCC
C compiler command used to build the main () function of programs like python.
Variable set by the ——with-cxx-main option of the configure script.
Default: $ (CC).
CXX
CH+ AT 2
Used if the ——with—-cxx-main option is used.
Bin: g++ —pthread,
CFLAGS

C i aetnit -
CFLAGS_NODIST

CFLAGS_NODIST J T #4/@ fi Be45 Al stdlib C 47 fi2. 4 Python 45, Jmiastnil & NiZWMH
distutils CFLAGS H)—3&R4rB}, RIPAE & (bpo-21121 ),

Ko, CFLAGS AN 444

o GRIFARHAR -T O TN SO BB R B AD) . -1 BUPRIF M ZE B A A AL BE 5 HL
CELAGS HHLATHARARRFLSC T user- I package- JEZ I LAY — T AR

o IR ~Werror B4 A MUIGIERE HI H A P2 i A2 B AT A X BRI At o
T 3.5 AT
EXTRA_CFLAGS
AN C HiiFdntsg .
CONFIGURE_CFLAGS
ASE CFLAGS WAL B4, . /configure 7S,
TE 3.2 lUAINA.
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST W{HA% 4 . /configure A,
TE 3.5 A A
BASECFLAGS
E iR R AT
OPT
ftehr.
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CFLAGS_ALIASING
JUREEUR AR A bR, AT 4R1E Python/dtoa. c
1 3.7 A A
CCSHARED
AT L R e
4N, —fPIC¥E Linux f1 BSD FAfiff.
CFLAGSFORSHARED

I H R AR G SCA I T AN C AR

, BRiAN: S (CCSHARED) , Y4--enable-shared gffi I}, NN FL55E

PY_CFLAGS

LN ik "N $(BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)

S (EXTRA_CFLAGS) o

PY CFLAGS_NODIST

B4\ A S (CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST)

internal .

TE 3.5 AT
PY_ STDMODULE_CFLAGS

TR X R S C ARk

—-IS(srcdir) /Include/

LN ik Sh: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)

$ (CFLAGSFORSHARED) ,

15 3.7 ATNA.

PY CORE_CFLAGS

BRiAN S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

TE 3.2 JRASTA.

PY_BUILTIN_ MODULE_CFLAGS

G ae bR, FEAREE Y AR P B BRI, U posix HHR

BRiAH: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN,

1E 3.8 JATIA.

PURIFY
Purify 4. Purify @— > NAFFIAFET -
BN K: e (AE)

3.3.3 sEIRRENL

LINKCC

FHFHZEN python fll _testembed WIREFFIIEEIEAR 2 o

Default: $ (PURIFY) $ (MAINCC).

CONFIGURE_LDFLAGS
ASE LDFLAGS W{HM ALY, . /configure 4,

WRAGE CFLAGS , LDFLAGS %, iXFEM Pl v] DATEM 24T A B AR IE I 2408, 1A ik

ilf I TR
TE 3.2 JRAA.

30
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LDFLAGS_NODIST

LDFLAGS_NODIST Wi =5 CFLAGS _NODIST fH[Fl. 24 Python Z-3% 5, 44t ANV 1%
24 distutils LDFLAGS f—&R43 0, ATPAMS B (bpo-35257 ).

FERl, LDFLAGS AR 4405
o HRIFSIERS L N T AFEREBRER) . —LERRHEN R A PR, I H LDFLAGS
H AT AR ER G S5 T user- Al package JZZIHRALAY -1 xR .

CONFIGURE_LDFLAGS_NODIST

A f LDFLAGS_NODIST W{EfE#4 . /configure A,

1E 3.8 HRAHIA.
LDFLAGS

BEREASRRAG, BN, WA AERRER H 5 lib_dir B, 5 -L1ib_dir .

CPPFLAGS Ml LDFLAGS #Rifs 24075 shell FUfEL, DAH setup.py RERS 1 PR5AS & w4 s 1) H Sy it
IR

LIBS
FElegRbnt, 7EAER: Python W PAT SO B AL R 48 HERE AR -
Fltm: -1rt .

LDSHARED

M — IR A2

PRIAH: QLDSHAREDG@ $ (PY_LDFLAGS) .
BLDSHARED

ML 1ibpython 4.

PRiAk: @BLDSHAREDR@ $ (PY_CORE_LDFLAGS) o

PY LDFLAGS
BRiAK: S (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY LDFLAGS_NODIST
B4AN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

1E 3.8 A TIA.

PY_CORE_LDFLAGS
TG AR X S B e 5
1E 3.8 A TIA.
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£ Windows _{& F§ Python

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

ANETFRZLZE Unix REGAIRS, Windows KA FEATA 52 R G5 L7 Python Fil 2225 k. A4 T il Python 1]
., Z4FPASK CPython [ PAHHEEAS Al 41k T Windows Z2EFEF o X S22 E Ry - gl ) ok 22 3% F P
2% Python “Z2%Eh, AL A LA P RO OFBREER AN R . 38R P RIS N B S L L s ok
Traeds, IHRAL T BT B FFR e AR Hi 2y 5 W) B ZIP LA

n PEP 11 i, Python & 1 U KA~ Windows ~F- & [ 32 F5 (U FR T8 Microsoft #i 4y &b F 5E K 3¢ 5 J& #A
WA . XK Python 3.11 3 FF Windows 8.1 K HJFHIMRA . WIERIRTE 2 Windows 7 3745, 4
Python 3.8,

Windows it TV L2 R RI LY, T LT — & RS s 5

TG AL T W TR AL, X Python YEATALAR 28 BUI0 H ¥ IF A AR, Bk,
Microsoft Store &, J&—/1E H Tz TIARIL, H-6H IDLE s A &K FREL R 5 Python Z4Ei . B
3 Windows 10 B0 R G, (HA] DA RV LR TN SRR AL . B RIL T L (RG2S RS
gl Python L H T H,

nuget.org %% ¢, 7 TR E N R G EH L% . B0 FT#% Python @iz T4, (HANW] 58 H.
WA H P T

T Y 6, 52 Python Wi/ NESEAL, I8 A A S RN R H .
4.1 EBLRRKER

411 ZRERE

U/~ Python 3.11 225 FE Al LR 3% - 32 Al 64 (IRAIY S A WA web installer (W25 %Z%H4]) Z—4
AINRIIRAL T, ERE e A, IREFEH S PR R4, offline installer  (BZZ%EAT) W
TN G TR AA:, PERE DI RN RS 2 Internet £ 3 . WS & T 2L 5 DA T E LS
WG 2 A HAt v

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

R “Install Now (37H[4c8)7:

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

o Python 22348 B G ] H s

o & T Windows & Python J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o WEREFEFLR H SR PATH

o PEETT A2 F AT

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

WER T P 2se, Wik A A" TEE s oL
o Q] e R PR LA B ST B o
Python %25 5| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, LR H SRS INE R YL PATH
o PRGETT A A AT
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4.1.2 Wi MAX_PATH PRl

Py b Windows PR A B IR 260 NF4F . X RIRE KT B BRI To iR AR S B 2

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

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

4.1.3 Ft Ul 23

ARRET UL i BT A i il DA G 47488, AV AR P E VT 2 bl B 2%, i Joas A
ZH.o EATPATEAREE T UL A1 0L N BER S e il DASE o — LB BRI H
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user

interaction but still display progress and errors, pass the /passive option. The /uninstall option may be
passed to immediately begin removing Python - no confirmation prompt will be displayed.

PrA HAth e 1i# (%1% name=value , HA{EEH 2 0 RESIAFE, 1L RBMIEANFRE AR, W]
FHETR ) S8 BB AN B o
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B ik BINME
InstallAl- W FTA e, 0
1Users
TargetDir %% H 5% HEF InstallAllUsers 1564%
Default- HEFA P BR SProgramFiles%\Python X.Y B
AllUser-  AZ3E 84T SProgramFiles (x86) %$\Python X.Y
sTarget-
Dir
De- 27T P2 mM ) $LocalAppData$\Programs\Python\PythonXyY B
faultJust- BRI\ ZEEREAT $LocalAppData%\Programs\Python\PythonXy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FERHERINEZE XL (%)
Custom-  Z3EH S
TargetDir
Associ- WARR LR T )3y, W 1
ateFiles QS04 Bk .
Com- TR oy SRR O
pileAll .pPycC o
Prepend- PR3 AHA HRAE M 0
Path 2| PATH H¥F .PY RN
Z|| PATHEXT
Append-  RFRIEFNA H KM 0
Path F| PATH ¥ .PY RN
2| PATHEXT
Shortcuts  UIRE 2%, NEREAS, 1
SCRYFI IDLE 61 2 e
WIE=Y
In- 4735 Python Jjff 1
clude_doc
In- AR S 0
clude_debu
In- LRI R RO 1
clude_dev SCff. 24 WEX—2 Al fE
FECEAT .
In- - python.exe DA 1
clude_exe AH 4. Zng I IinT
RER RECZREAT .
In- ZEEEE F F Windows 8 1
clude_launc Python 2 %) %5 .
Install- A B P %1
Launcher- & 3§ #3. ©® F =
AllUsers Include_launcher
BBE N 1
In- LR UEFEFNY A, 1
clude_lib WX — 1] ik S B %
FERTTH
In- LRAMYRIY pip A1 setup- 1
clude_pip tools
In- ZHERPAFSE . 0
clude_symt pdb)
In- 223 Tel/Tk 31 IDLE 1
clude_tcltk
In- GHARE RN 1
clude_test
In- GRS ARy A 1
clude_tools
LauncherO X Z 3 Esh#s. XHHE 0
= f( ?éﬁﬂ H T
3§imple- gﬁﬁﬁgiﬁgﬁ IJJI 0 Chapter 4. 7 Windows _t{#HH Python
Install
Sim- R Ul R (5)

pleln- HIHEE Y EE .,
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B E X

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

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )
TS A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT 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 BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR v 2 DA R BT W] R 75 3. 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] ]

WA PAFEE / quiet BRIR BB IR

415 ferR%
%% Python J55, #50T DAYES Windows H1iy “FEFFRIThAE” T HUSIZUM R ThAE. ¥ Python 4 H Jf it
B CHIBEN DATEAE P T AT IR

BT RO A B O AR TS I B BRI BE - RS SO S R N 2 2 s R AR TN 2. R
B TR R T, B2 H 5% FABTOX LY, TR BEoE e N R AR IS BB 20 Python,

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

“HIZ BFoE4 Mg Python, {Hi& i F Windows & Python ja#) % &4k, EFF “FREMIIGE” 4 HOH
%H.
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4.2 Microsoft Store &

1E 3.7.2 AT A
Microsoft Store fil&—™ 5 T4 1) Python ffReds , FEAEFWIAEAZHR A, Bl H T4,

B WAL, TR A f T Windows 10 BT, JF7E Microsoft Store [ H] 2 /7 H148 22 "Python
3.117 . B fEaddnd v A2 7 i Python Software Foundation % 75 2225 .

H %2 Python KFIRZAE Microsoft Store b 2t AIRISKEAE, MFIREBAT R M.

RS IUG, T AETT UGS B 3R ) 3R B3l Python, 5% ] DATE fiy 242 7R 47 5 PowerShell £33 H A
python HKJE50. WANTABIA pip Bk idle # Al pip Al IDLE. IDLE /e i3

JTA IR =AW A A IRA S 548, B, python3.exe fll python3.x.exe PAJ python.exe
(Hop 3. x BEE RS EA, Blin3.11). f£RE-—> £H-—> RAMGGETES, Sk e®
W B, R SR A KRBT python A . EHffE pip Al idle 51N python A—EL.

A PAM A python —m venv QI IR I3 I 1IEH M .

WRARE L2351 95— AR Python IR B s MR PATH A8 1, AR A B RHAEHN python.exe
M A&k H Microsoft Store (RS B FHT 4%, 5 python3.exe i python3.x.exe .

py . exe JABIAFRAAGIN I Python 226kt , (H L SEMEHI R AL S LR dR LB

B Python, HFIIT “BLE” HAEM “RIMREFRIIIRE”, BEAE “ITUR” k3| Python, SRJ51iHEER
dr LA “EIE . EECRHINERIZC %% Python R BT AL, (R SR AR AT kg $ULERIE

4.2.1 ExYE)E
FinRE . ARG EEMEEE

H1 T Microsoft Store J FF2 7 (1B il , Python JHIZ nl g Jo vk X S 247 B TEMP FIVEMRIITHRFH A
Vil M, BREAR—DNRARIA . WRAREADTE =0, TR e R R4y
TEIZ 1T i, Python R {ifi FH 4144 Windows SC {4 J& A1 M R Wi () — S FA A B A<, Fln, 40 R PR i AR
£ $APPDATAS *H c:\Users\<user>\AppData\, N24E A C:\Users\<user>\AppData\Local
B 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

P HCCER, Windows K53 015 H AL SO ) SO, BB QR SCHANAFEAE , AR R B 144 Windows
HEW e, FlansiE c: \Windows\System32 ik [0 C:\Windows\System32 W& E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 HJHNEZ .

YRATPABE] os . path.realpath () HREMEMTBA SR E LA

>>> 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"

245 A\ #| Windows YEMFHRIN, SAFELA M TR:

o M HKLM\\Software iZBUEHE ARV HHEE R 5001 registry. dat K& H.

o YRR BE/EAFAERS 7] HKIM\\Software GA, HMEUS A EMER AT

o 20 AR Y S AMEN AEAE ST B P R IERR DT R  17] HKIM\\ Software B A AVFI.
T I BR B R A E 2 4, 3 A ) Microsoft ) F7 A 58 4 T A I 1 SCAY, 24 i 4 F

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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4.3 nuget.org L& 8

1E 3.5.2 fRAIA.

nuget.org ;& — R A A9 Python 335, F THERA £ R4 2 Python 1) RGN FFLR4E AR 3 . B SR nuget
& “NET ft/EHgs, EEMN AN LRI, ©Wnl ARG T 1.

V7 nuget.org ZRIUA KA nuget I BoRTE R FIHAYHEZEN Python JF A& N SUORILE L WS 1o

nuget .exe iy (T LHAPAEIEM https://aka.ms/nugetclidl F#, filan, i curl 5§ Power-
Shell, i 1% T H2%% 64 fi788 32 {3 Fc A< Python:

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

TEARRFE AL, W -Version 3.x.y . fHHERPAN - HE, R ZEETH . BOANS
W, THRMAHESERAFAMFE, WREA -Excludeversion i, WA FRREE TRV
TEMA . T H kB2 — M Python %24 tools Hk:

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

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

W, nuget WAFTIE, WIx-PATZRBORRAI M ek ies 1. 868, TRt Gl It
WA WRAEMEZ AR SR, W2 CLARGR B shid TR

T tools H4h, A —4 build\native HF. BHEE— MSBuild &1 {4 python.props,
AIATE C++ T H H i HAZ SO 5 | Python 4224 . A0 &ixX SU 3 K5 1 Sle AR i AR SR FN  AE

nugetorg | B B fF BH T & wwwnugetorg/packages/python  Xf F 64 i R A
www.nuget.org/packages/pythonx86 F7~ 32 R4S .

4.4 THAHE

1E 3.5 ATNA.

IRAXZATIRGE — M 5 fe]s Python BREEHY ZIP SCIF. & BAENE NS — M RIRF I —is), A2
R PE I

TEMEATS, AN 26 OUF) SHPNRG SRS, AR REEIEREM T 2R
B BRHEPEAE T EAIF ALY pyc S AR E—A> ZIP SCfF, FF4@HET python3.dll,
python37.dl1l, python.exe fll pythonw.exe, HHRANOHE Tel/tk (FFHERBIE A, i ldle
). pip Al Python SC#4.

Frilis A ZUEATHON LA Microsoft CizfTiny, B AR 2R i (ST LI R - sz AT T REC 2%
LA P A 58 L il id Windows Update [ 822%% , I HU] PAIEEE RS H %k #] ucrtbase. dll
A -

=I5 AR % o BRI 5 A RA T 2% . XA BAT IR S8R L Python ZIIRE(E ]
pip A PR AR, A n] DA/ HRF pip (S BRI G EUEAT A S SR Gl H, 5= RN
W RRRF I —TR2 ( AT ) AbBE, PAEIT 2 N SIAE ) 1 P S B0 2 B RERE A DR S B AR e 2 -

A T XA AT P ERE B
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4.4.1 Python IR F

i Python % 5 i) B REFF A — @ SR P T X — 5. ERXMFOLT , AT ABE A SURAT I 2
R E Python AL IRA . RAFERMIZAZEY (BCEMR, EMNZEERGZ L), A ik
i,

T % I AT AT S IR B RS P o 2L, (HONH PRt 1 e SR R . A 7 il Y JE 3l e
BOA WL R R WAL 72 15 Python LazfTry: AR n] DAZE I, ARIFICAE B ARGE, SO RERAT
PAIEHIZAT. TERZEFOLT, HE SRS R Fr W% A 56 G B i A iy ATl BEVA ] Py_Main.
] B 7 Y P (A A PSP A R BETT R, R B i i AT S AR python. exe 5
pythonw.exe. fEXMIEILT, WIS Python MAZHELIRAHR, I HH 7l GEToikff
5 HA R A2 TR Python FERE S SR SRIKIX 20 TF A«

X JE—FIrk, %S Python ATATSCIF—E1E N H R EH, LARRGREAIERAR BT . S %M
WEzhE:, AT AT HALAIE, O R S AR Z i MLt e R i A

4.4.2 #& \ Python

JHAS o AR 2 55 1 17 ) R P 3 5 AR A AR TR 75, i A X Python AT MO A FRLH 9. 3l
AR AR, FLEE KA python. exe S E MM python3.d1l . Jiig
FEMPRIE DL, RFRA R ZAT R 40 2 AR 3 2228 1) 1 H Sl /2 PASRAAE W] 2K ) Python eSS -
SRR R, T DA BT, RO TERIR A AR < R ML f R B AR 15 0,
(P A T AT BRI L 22286 2 195 AT ARAR X5

4.5 HREG8

B T HRifERY CPython KATIRZ AL, A —SL S I MIIRER Bt . LA @I TIRAR S 3 2 ey 51l
2

ActivePython
HAZFEMRAMER LR, SO, PyWin32
Anaconda

TATHIRLARE (40 numpy , scipy #1 pandas) 1 conda fAFFHS .

Enthought 535 HI%
“F—1Y Python I35 A4 Hilgs”

Z Hi Enthought 21t 7" Canopy, {HELZ |- 2016 4F£5 0/ fipll].

WinPython
¥R T Windows B AT, B8 H THEE I ERFSEM T H.

TR, XL REA S o AN Y Python BCHAZE , FF A% Python [ABAAES B SCHE -

4.6 fE Python

BN A HE R AT T [ HZ 4T Python, XA AT [ETE Windows Hi Bk —SUBRINIRIGAS it . B4R P42
HET MR E PATH Al PATHEXT A8 S0, (HiXAGEH THRA. @Fad. mREEFHEHEZ
R ASH) Python, 152 [&(#i f]i& )8 T Windows % Python 2 #) %% o
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4.6.1 BR: HEMEETE

Windows JuFAE GBI RSB AL FLSRBAS B, Sy &S I BLSR B AS B
ST EIREE R, WHTIT QBRI 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 B AR FTE . 07 python. exe 1)
H S MBI 3L K AZ v PATH S0 O/ S IERUA Y Python (15 FI 7

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 .

#il: Windows 25 A BHRIER AR 25, X RERTEBI PATH I SEEIMER

PYTHONPATH A¢ &4 Python [ FTAAMH , HILERAEE ) H a1 R85 irf B 4510 Python it
A I, 75 AT A B A &

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H1 ) PRIEAS EARIA

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

T IR SRS R set s

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

T RAMB UG R setx iyl

4.6.2 Eik Python T[T

1E 3.5 AR S EAC T

BT {8 E 2l B Python MIPRESR TR I 4, n] REIRRETE Ay 24/ 5 T 8l Python, 22378
FP A — AT n] DA F

TEZRART IS — 0 b, PTRAGESRARIC A “FF Python R INBIFREEAZ &7 MEI, DAGHZEBRE 52256 (0f
BIRIIE] PATH . JRIRIIT Scripts\ CARMMIE. X ARE A python SRiafrifss, H H pip
HATFELERF. Hit, 0] ARG TR PATHA, &S5 6 447 0.

URAE L BE A e 01, MR 2] AR Fris AT 235y, 8“8 IFBHE. 83, SR
T 2 T W EFIMEM PATH o #5755 20K Python 22245 H SRS IS PATH FREEAS B, 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 X

TE 3.7 AT A

Windows {73 28 Fl f Ge 2 B M5 XA Ry R GE A A B A% 3 (ANST AURS 5T) . Python {11 414 SCA SCIFERIA Y
ItgAg =t (B locale.getencoding()).

X BE ey A A, RN R N R R 280 Unix &R 50545 WSL (Windows Subsystem for Linux) [ 32 i
UTF-8.,

YR AT PAfE ] Python UTF-8 #5345 BRI B9 SCAS G i A% =Xk oy UTE-8, #1J5 Fl Python UTF-8 4555 ] DA i
-X utf8 A Tk, (¥ PYTHONUTF8=1 HIiAF §. 155 [ PYTHONUTFS [ fR 4N 5 f] UTF-8 45
X, HBHMFE: EFIRET S 7RSSR,

24 Python UTF-8 1=/ FHIRE, ARA5SR 0T DA 52 "mbes™ 4 fihid 25 1 H R4 gmtts X (ANSTARAGTT) .
THYERU PYTHONUTE 8=1 | BRIAFFEE AR R S 5 AR R4 T I rA Python 3.7+ [ . WERARAE (T

fi] Python 3.7+ I J AT R T (L GE ) R GE B AR, MIHERA BB IR I PR A BB ) X ut £8 iy AT
g8

Fril: BIEFEA S UTF-8 £y, Windows Hiz () Python HE7EPA M FILHERIA M UTE-8:
o il & VO WIFFRE VO GEH UL PEP 528).
o LA IS (2L PEP 529 T ).

4.8 &AF Windows 4 Python Bzhz8

TE 3.3 JRAIA.

H7F Windows ) Python JE g @ — DS HIRERF, AT B E CIAIHAAT R Python JiUAS . & AR¥FIAS (E
A7) $EFFE Python JRASHE I, FR5E G HRATIZIA -

5 PATH SR ANA], JEBhARRF IR e fie (736 1 Python A . B B ) 4% 1 P 2e € imi AN e RETEEHE
FRE T IASHER A 6 B 23 A .

JBBlas R 2AE PEP 397 8 EH] .

48.1 Al
M&HRAT

TE 3.6 JAS B A A .

4 JRy 24 Python 3.3 7 JH i RASFHE B S AR PATH L. JHBIARNF 5 BT nl i1 Python MUARARZY,
BRI IROA TR B2 B A R SR 2 T, e S AT A T i

& )

MR KB E 2RI FORT AR (1 Python B )52l - BRI PAIERR I, I HLARFE E AT Hifhay 47250
HAE AR F] Python,

WISAEEE T2 MK Python (BLA, 3.7 F13.11 ), SS2ERE) Python 3.11 243} - WALZERE) Python
37, ks

CEX ]

AR EAR B B 22 1Y Python 2 (EGHTIRAS, I bA T an s
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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 f2:

[py --list

/R HTE Z3E 1 Python fiUAS

-x.y ZH -V:Company/Tag ZHIIRIBIEX, € RFEFE—FHER Python izf7i, ALHH T fE>
T python.org ASMTT FIRA . ATAEENE PEP 514 JEATHE M I8 17 PR @ nI B B . —-1ist fir
ARFF A S -V s AR AT Iz AT .

MO -V S0, $55E Company RHEZELE R FIR H %A Bs Ty, MAUEE Tag KFEFR A B
ARMITHIZATI . TR AL 2R — 4 Tag:

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

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

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

TSE L (-3) B A BEEK B 4200 Python KATHRIIZATHS, Wi AEEEHAbY Zi. (Hi2, 2B E
(= 3) NS R B AT IR A 2T T

Company &7 52 8 FAF R F AR/ NG ABUR) 5 37 ICHEL . Tag MR AE 52 3 FAF R al BT 28 k47 DT,
BT T — N FF RS S R, 3O foiF —v: 3.1 PURL 3.1-32, {HARPERL 3.10, Tag 244k
FAEMATHEF (3.10 b 3.1 8, (HE2 CAMH TR (-v:3.01 $FAITHL 3.1).

MEEHIERR

£ 3.5 BUATA.

QR B R B AT I A W66 G Python JiAS, I ELIEILERE (6 1 AR E B ) & veny fEH el 4h AT
virtualenv TH) AFIHEPRE, WESIRETFRHEIT RIS R T A R 2R . BHEfT )RR
Feas, WS EENGE, BUeHE 2 42)5) Python 4,

MBI

1EFATEIE— N Python A - QE-— 448 hello.py WSCH, HPEEPLTAE
#! python

import sys

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

M hello.py FFAERT H A, SATPA TR fir -

[py hello.py

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

[#l python3
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PUAE BRI A KT BV ST (1) Python 3.x {5 L. 40 B Ay 4T/ Bil—HE, AR W] DAE B Af b e i
ZIKFEfE”Hgﬁ/F)%;ﬁ%Eﬁ%T Python 3.7, HZLIFEE —ATHON #! python3. TIHRAMRM HFEFTEIH T
3.7 BIAEE .

TR, SREAMAARRE, PR “python” KHd I A 4 H Python 2.x MRGHIRAS . X220 T 1) 52
Je3fe#s Unix, Horbiy4 python il # /24 Python 2.

MITHFREX

LRI NAZAF S B# 5 Python SCH (Bl . py, .pyw, .pyc 3CIF) MHXEE. XA 4 Windows ¥ i
BPRASPRGEH A —AN SOy, R S AR, RS AT DA AR ] Y LR AR S A 1
JfAS o

DR 2 A2, BN EBIAR Y i AR 3235 21> Python fiftAs, ARG TS — 4TI A

4.8.2 Shebang 1T

R BIASSCOERYSE—AT0A #1 JF3k, WFR A "shebang” 1. Linux FIHAhRE Unix $#4E R G XX LA T
AP, EATEEIEERGE LRSI T AT AR . XS5 3h& L i7E Windows _EXf Python
A AR A TR, BT AR BIE R TEN TR B .

ST Fui4 Python il shebang 477E Unix il Windows 2 [ARSH, sl # HFFE B frdokis
B BRSSO R A &2 :

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

e python

B, WREATHRI TN

[#/ /usr/bin/python

Y5483 I (4 BRIAR Python. [H*H7E Unix b4i5 /91452 Python JIARCLEH Tk —4T, MR i%% Blix s
AP A e 2 2 T T . WSS Windows 25— BiIAS, 755 Unix_EAT, 5405
BEZEFIDA /st FE3KH0— shebang 17

AA] bk Pl ay B T AR 2CFE S (RTRAOCH R EERAS, nT DAUA B AR B A) VERE2 .
AN, WGBSR RS Z I “-327 SRiESK 32 (kAR . Bl /usr/bin/python3. 7-32 ¥iE
SRAFE ] 32 S python 3.7,

16 3.7 BUASHIA: A python JZ0%8 3.7 TFtfy, TTLAEIL™-64” JSRIRIT 64 Rk, MOAMETT ARG — 3
J A B T AR A S (] /ust/bin/python3-64),

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

shebang 171 /usr/bin/env B A —ANEHMIR B . FEAFRT LA Python fRRERRAT, HMIERX
FHE T HATREF H ok PATH R R 51ER B — NS E% AR A FAIILEL K Python AT HUATRR T . XX AV
T Unix "1 PATH AT RI env BIFIT N WRITCEREE env @38 2 55— S EAH VLR o]
PATREFY , (HZSHUE A python FF3K1), BRHEEN HAD R a2 R iAR R AL B . AT DA EIREE A &
PYLAUNCHER_NO_SEARCH_PATH CHAEEAE) Skt Xt PATH (U1,

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

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe
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AT AR oK Y BAE INT SCA4 1 fir A BF29i 24 VE Windows 1] PIETFR T 1 46 % SR X160 25 JIAS SR H 41
B4R . XX Windows L J& i IAS R UAAR Ty B, BTN b 22 e B AR U A, DR R AT 25 Unix XA 1Y
shell @AGHEAR . XLEEARAT AN ESIS, AN EZANSH, EEZ RSN LA AR A AL
Mm%

4.8.3 shebang {TEYEH

shebang 1734 A A$iE i BA% 1247 Python fEREAR B HLMBZEIT . 250K UL, WIRVRA XAER) shebang 17

[# ! /usr/bin/python -v

A4, Python DA —v #5655 J5 5l

484 BHENL
@it IN S B EY

JE Bl R R Al SO w8 E H S py.ini (3LOCALAPPDATAS 1§
Senv:LocalAppData) VA JBEN#R ITTE H W py . ini. [EAER.ni SCHHA LW T B 3has /0 4551
&7 AR (B py.exe) fll ‘B A (B pyw.exe).

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

B3 X EIAE9 Python kg%

TERLLEIUR, W DATEM ST RABRESRT, PATEE i 2156 F R4~ Python AR . HRASKR & 445 PA K
ARSIk, W DAEEIGIR C)) FIRARAS UL IAST . BbAh, wlDLGE A N™-327 5 “-647 g iR 32 {7
W2 64 (VSEP .
40, — shebang f7) # ! python FF¥ A AR ESF, 1 #!python3 H—MRARER, ©HIEE
— A FEHRAR
WIRAE A D R IR A B AR EAF, W] DA B PR 45 & PY_PYTHON PASE & BRARASBR @45 . WA #
B, O WERIACN3 . %A B A DAFS E fE i ey AT AT, Fban™3”, 73.77, 73.7-32 573.7-647. (3
HER-647 WEIAGE H T Python 3.7 S S A P& W B 3h#R - )
TR A BN A R ERF, WA AR BB PY_PYTHON{major} (HH {major} & LIiHfiE
24 1T FIEHRASR EAF) PATE B 58 AR . AR I R B RER R, SR shas kMot B 2234 1Y Python i
ARFA A T BT B B R B RAS, R ARNEARIE, (HIZRAS T RE S 1% R 5 B 238 (RIS
TE44%E TAHE (major.minor) Python AR 32 {iiFl 64 {31 64 £ Windows |, 64 [ iASKFUA A2 1Tk
KT SR EhAR ) 32 {1 64 (LS PES I AN - XX T RS RE R 32 (A1 64 (AR 2 IERAN) - QT i, 32
A7 3 BP0 1) F AT 46 2 HRARIY) 64 {37 Python %% XA AT PATIIN Ji sh e 4 TR, HHE PC L%
BTWRBEH A A TR ZE2EE (BRI, ANAITE 32 {788 64 (A Python FIFH Y () R 5 8% 2 75
G LR ). AR, ATPATERRAUEIAAT LA kR <327 B “-64” JGZOREMUIAT N .
NGIE

o WIREAH R EAM KL, M4 python Ml python2 R ] %2 %& (9 5087 Python 2.x MU A, fivd

python3 R 512 19 Python 3.x.

o fird python3. 7 AR SEFEMIE, FAMATDELTEE-
o WS PY_PYTHON=3 , 5% python Fl python3 #5522 311 Python 3 4,

o M PY_PYTHON=3.7-32 , fiv? python ¥ 3.7 B 32 A252H0, TMifiy2 python3 8 B 28T
L4E[F) Python (PY_PYTHON ARASE A WAL AIE 2 T FEMA. )

o W% PY PYTHON=3 H PY_PYTHON3=3.7 , fird python il python3 HRWRAF ST 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] , HAFKEEEA RS PY_ AIRITARME OFHEE IND S PS4 A X5 K
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

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

o W PY PYTHON=3 fll PY_PYTHON3=3.7 A4 TS5 A F AN INT 34

[defaults]
python=3
python3=3.7

4.8.5 SHf

IR MIEAS F PYLAUNCHER_DEBUG L E CHATMIME), Hah#s iz WiE ST 83 stderr (RIFEHI4 ).
A5 E A R ME BRI LR, BN Y AR IRE R EWUE AR Python PR , 4558 AR Ryl g 164% A
K T 3047 H A% Python fUSEPR 24T B35 H A5 T IR A .

— g —

4.8.6 $iz1T

R FFIEAS B PYLAUNCHER_DRYRUN LR E (CHAEEME), Bahedli B eiEsirnms, HAS%
FrJE sl Python, 33X A0 B ] S shas A 746 0 4% )5 P B 322 5 3l Python (1) L H R RARA AL HHES
AEIFREH a2 B2 SR UTE-8 Skgift, PRmiEdfil & bl GE Joik E e 4y

48.7 RRH

R EEAS B PYLAUNCHER_ALLOW_INSTALL B4 E CHARME) , 1K%Y Python i 444 4%
$&{H 0] PAYE Microsoft Store K15, JRal#efF2i\ 23 e . X ReTR 2N P s Bk 52, RV] RETs &
NN G 1 A o

HANE) PYLAUNCHER _ALWAYS_INSTALL AR5 5 8UH sh#s M2 221k % % Python, BT & 40K
., XFEERETMREK (FFHN 245 PYLAUNCHER_DRYRUN —&2fi ff] ) .

4.8.8 R[EH
Python JE##% AT BER I DA R RGBS . AR, BOAEMINEAT DARHX 28R 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

AR B #ik

RC_BAD_VENV_CFG 107 %7 pyvenv.cfg {HXHE R,
RC_CREATE_PROCESS 101 J=3h Python 4.

RC_INSTALLING 111 ZHE [, Had e e EENET.

RC_INTERNAL_ERROR 109 RTMHAEIR. HiRGRETFA R,
RC_NO_COMMANDLINE 108 JC¥EMEVE R G TG ST
RC_NO_PYTHON 103 FEVEEN TR IR A o
RC_NO_VENV_CFG 106 FEF pyvenv.cfg (A HKT.
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4.9 EHER

IXLEYEREDATEAN ) Windows J1EREXT sys-path-init HH AT 74N T
MHAEF] . _pth XN, sys.path 2 WaTE Windows [IHFE:
o FEIFIRE, IN—A2%H, %A EX T 45 H %,

o WIRINGAS B PYTHONPATH fFAE, QNS % & Wik, W TORISIMELH . R, 7 Windows
b, AR BT SRE, AR BIT IR R P E S (C:\ %),

o BUANKYT N R P AT W RAAE A OB A B N 2] 3 BF %€ HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 ¥ TF By \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 W, (TR ITA BRI L2870 L6 HKLM, B ik HKCU i@ =5, )

o WIRIRE TIAR§ pyTHONHOME |, WERFHAR K “Python = HE” . &N, I Python A HfT3C
PR A T 07 “landmark U (Lib\os.py B pythonXY.zip ) PAHEW” Python 2 H 5%
WA T Python £ HE, WIETZSCAISRAH X1 HRISINE] sys.path (Lib,plat-win
). W, Bl Python FEA8 2 MAFAELEFEM 22 HH(¥) PythonPath #4375 () «

o QNS48 E| Python Home, WA $8E PYTHONPATH IR5EAS &, - HARAB MR, W A
MG HEBRARR A (BI40 . \Lib; .\plat-win %%),

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

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

X VIR A G0 -

« 1517 python.exe , B(F: Python H R HYMEAT Hifth.exe (ZHEMAS, SEHAR H PCbuild HR) B,
P MAZ DA, FEZARENER T RO RAE . IRABIBEENR PR HA BRI AR

« 24 Python LA TET — > exe (R H R, #id COMIRASE) I, K ARLHERL “Python Home”,
DL ] 7ok BRI DB AR . IR 2 i HA < AR P AR

o W2 Python FAFNE 1 H RH HBATEMRME (45 .exe, —BARFTRMERE), B4
PREAFEN— 5 —LEBA EADX R B AR RO B A2

X FARLEAE ZLKF Python HHZ8E H R AR P BOAATICH AN, DA EEBCR B 1k HoAth 2252 -

o FERH AT SO S —A L _pth SO, S H S O 2SRRI AR P g
BAe, HZM site , BRIEFIH import site.

o GRARAE B ORI AT SO inER python3.d1l 8 python37.d11 , #£ Py_Initialize ()
Zui, EERXJ Ppy_SetPath () 8f (&) Py_SetProgramName ()

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

o QERBONREME I R AY AL (BN, B9 — DAV AT EIREZT python. exe AR, iR
U3¢ H P AFAE landmark SCF (Lib\os . py). (R, TE ZIP SUFPARSAIENZ S, (Hak
T TR i 44 1 ZIP S

DRI R R GEVE I 228 PP SO LS T-5 W AR PP AN e — R AOARE LR B A% . 500, Pl g
SAEME R AR B 2 MR, S — DO R, PO AT BB IR A 2 2 BT
PN Pl A A AR DR HE B AR 52 T o

T 3.6 JA KA H: U5 . _pth SUPFSCRIHFM pyvenv. cfg IR T applocal M.

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

H 3.6 iiA 5 H: #£ Modules (AN )& PythonPath) N yEMN 2 45 & m AL H v] DL 3 importlib.
machinery.WindowsRegistryFinder A . {F Windows [ WA FRESTE 3.6.0 F 58 BLEUAS gl JE A
R R B B RN %] sys.meta_path,
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4.10 BffhniER

JRAE Python 1) H A2 AE T A 16 PR AT A2AE, {H)2 Windows &SR RFIE . FERRIE ZERISNHAT A —
SOREHRIACHY Fr B (X L 1

T Windows HIFRIERLIRCSRAE mswin-specific-services 7.

4.10.1 PyWin32

Mark Hammond ] PyWin32 #itie—241 M TR Windows FiE SCRFAIRLE . X AHE AT LA -
o LR G (COM)
« Win32 API ¥
o HHE
 Microsoft Foundation Classes (MFC) f F1 A
PythonWin J& PyWin32 F#— 1l MEC BFIRRFE . N B L 42 HY TTHE A IDE.
S

Win32 How Do I...?
Tim Golden 2

Python and COM
David #1 Paul Boddie 3

4.10.2 cx_Freeze

ex_Freeze 4§ Python 740 HLAT H71#) Windows BT (+. exe SCPF). 4458 HUMLBAEIR 0BT bASY
S RH I F B 1 JE 7 1% Python.

4.11 7 Windows _E%ii% Python

ASRLARAREE (L4 CPython, B SETEMCAY S SRIR IR AC T, AT DA B3 %A TAR A IR A P S A T4
RN

PRACH A €155 Microsoft Visual Studio FAEAFRU Ty SR H ST, B2 I T E 7 Python MU 41
o XHICMEAIT PChuild HRH .

KA PCbuild/readme. txt PASRBUA KA ES R —fE & .
A AP R 527 building-on-windows .

412 RibF&

Wi Python W RWT A JE, ANFESCRFDARIIE £S5 Rei—2 -6 (T8I REJF 2 A5 . K PEP 11
TIRETA A SCRAT- S TR E B .

« Windows CE [ Python 3 i /X[ 4 (ISR S HFI0H).
« Cygwin <https://cygwin.com/>*_ ZA45FLFF (It T 423 Python fFEES FITHAE.
X A R SR P4 M AME B, 5 Python for Windows
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1£ Mac _E{# A Python

=4

Bob Savage <bobsavage @mac.com>

247 macOS 1) Mac _E () Python 7£ J5UU_I 5 HiAth Unix *F-4 11 Python R ML, 1HA —LL&ANKERE
WSROI %315 (IDE) FIALAE PLEHE IG5 1 o

5.1 xEFn<3E Python

macOS ¥ 275 10.8 £ 12.3 [t F#ii% T Python 2.7, AR Python [W 3} 223558 iU 4% Python 3. FFHL
HWFRAL T 24 Hi Y Python “universal2 binary” 4gih, B 7] LAYE Mac #3872 Apple Silicon F11H=, Intel AbFEZY
LFIRAEZETT.

YRR ST B ARV A

o /R Applications X &H —A Python 3.11 I, RRHAEXHEF] IDLE, B21E
A'E )5 Python BATMUARELL LR 9 FF &£ 3F5%: DA Python Launcher, Efi5iAbHi7E Finder
HXE Python JHIAS i #4F

o —AHEZE /Library/Frameworks/Python. framework, ‘EfUFE Python W] AT SCAANEE . 203t
PRI AL E AN 3 shell pgf. ZEHIR Python, ARA]ABSIRIX =AIH . K> Python A #fT
AT S /usr/local/bin/ i,

5 1: 1F macOS 10.8-12.3 ., Apple #2 fit f) Python R 7 ¥ 43 B & 3 ¥F /System/Library/
Frameworks/Python.framework il /usr/bin/python. R4EA N 2416 B sk I B 28 P 25,
HEATH Apple #5#15 th Apple 5058 = 5 B . 0 A0 RAR &SR M python.org 2225 % Y] Python
A, AR AARE TSN R PSS [ {EER T Y Python 222 iz, PRIHCURI BR A=A LS AR AR ZE3RA 7Y
BRSO IR .

IDLE fuffi—> Help 3¢5, FRiFR15 ) Python SCF. 2R ARIE 58 4HY Python 3 I8 2 /R B4 TH46 17 1561%
SCR BRI o

WRARIAGE HoA Unix -F- 5 _E1Y Python , AR AR % B4 M Unix shell 217 Python JIASAYHEZY o
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5.1.1 n{aiEfT Python BHI&
WAE macOS _F A Python sl Jy = /2ifiad IDLE S0 &3 58: 1S MIDE 7575 H7E IDE 1547 Hf 1
Help 3 HL,

IR ARAEM Terminal % 1 65475 Finder H1z1T Python JAIASHR 2 415 So 75 2] — g R QR
A, macOS HiF T2 MriER) Unix iy 2478048 4%, H P45 vim nano. QIARRAEE T H Mac XA%
MgmiEes, A543 H Bare Bones Software i) BBEdit (Z: i, https://www.barebones.com/products/bbedit/index.

html) & —PMRIFATIES:, B4 TextMate (Z: I, https://macromates.com), FH AN JiiE£5 5 Macvim
(https://macvim.org) A1 Aquamacs (https://aquamacs.org),

TN LR B TIIA, AR file:/usr/local/bin {3 T shell {82 g5,
FLM Finder iIBATIRIEIAS , AR P> e 4% -
o $HIi#3F| Python Launcher,

 1%#% Python Launcher {f}yifiid finder Info % LIFTIFMIA (B4 . py BIAS) FOXGE B pir) 2R
N #2JF. Python Launcher 7545 e TR 44 il B AR i J5 s =X BEIIHE 0 F0 144 R BRLUK
A FH O MR S e I, mlfif L Preferences 3¢ BRLEA T4 PRI TR

5.1.2 iE{THERAEHEE

XIFIHRRAH) Python , A — MR R macOS Rk HE: 5 Aqua i A FERE A HRE R (BA)imii,
R4 GULIRER ) F5 2 AR )5 0GB 7. (1] pythonw A2 python HBILAE A .

X Python 3.9, {RAJ PAffifi] python E(# pythonw.

513 BE

macOS |11 Python i1 T A 45k Unix FREEAZ B 41 pYTHONPATH, {HZ 4 M Finder j3 8l I FE T B
%k L6 e AE R HERY X O Finder 125 A 2 BEHBURIY cprofile B .cshre. fRFTEANE—
~/.MacOSX/environment .plist. #{EZ L Apple [f) Technical Q&A QA1067,

A KA Python W ZAFE,, WS4 359104 Python &, —77,

5.2 IDE

Python Ff}77 T #RiERY IDLE 7 & ¥F 4% . R 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 {32

{ii ] Python 7£ Mac 447 GUI W AR A 2 ik

PyObjC J&—~ Python F| Apple [ Objective-C/Cocoa HEZLIHEE , X2 RZEIMA Mac A E AL . A
Zx PyObjC {5 B, 1&1JiA) https://pypi.org/project/pyobjc/.

The standard Python GUI toolkit is tkinter, based on the cross-platform Tk toolkit (https://www.tcl.tk). An
Aqua-native version of Tk is bundled with OS X by Apple, and the latest version can be downloaded and installed
from https://www.activestate.com; it can also be built from source.

A% HAth macOS i) GUI T.H AL A fikedF:
o PySide: Qt GUI T H.4J {)'E J7 Python & £,
PyQt: Qt & 14 Python 4§ £
o Kivy: —3 SRR B 3% & 157 & GUI THA,
o Toga: BeeWare Jji H [#)—&B45; SCRERTH . Bahis. Web I & .
o wxPython: —F SRR HAE RGN E T T A,

5.5 4y & Python A2

H—F 5 T HAPRARAY Python AR &6 R b ST 5 4 1 3 FREFE -
o py2app: 3ZF§ET Python 1 H £l & macOS . app #{4-4.

« Briefcase: BeeWare il H #)—#B4; —3KZHRFFE macOS FAIE . app A, I eSS FIAIE
5T TH.

» Pylnstaller: —CEad G M SO H SRAEA A AL S 53T TR .

5.6 HithFFR

Pythonmac-SIG 451 %%/& Mac |- Python ] FHITT A N LRI TS SO BE -
https://www.python.org/community/sigs/current/pythonmac-sig/

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

5.4. GUI K& 51


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

Python Setup and Usage, & {Thi4 3.11.13

52

Chapter 5. 7 Mac L {#& Python



CHAPTER O

YRAERRFNE R IT 23R

l fazﬁg Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,

53


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

Python Setup and Usage, & {Thi4 3.11.13

54

Chapter 6. Zm3E2SFIRA I RZIE



APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e« Ellipsis NEFE.
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- fili% k%

G ELLFHR ABC, @Xduck-typing BIANFE, BHEME T e S N H =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
HIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESSH (F£ collections.abe i) . #F (¥
numbers B ) . i (7E io i), S AL AIMESS (F£ importlib.abe Bidd). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI AENH. BiES I
annotations-howto T B FARVE RS HESE 2

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RAEF A TERREOR I P T A AR AT (B0 name=) SUFEAME N WS TERTTE A ~* 195
PCHLER A 25BRUE, 3 F1 5 EPAFXF complex () WM @ T X ETSEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH BT 2RO RKIT K VAL 85 A i i
WA * Witerable FITCRBAL A . 2501KUL, 3 F1 5 LA R BT B S 4

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

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

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

asynchronous context manager -- 535 | N 3p8 7S
AT E X aenter () fl__aexit_ () FYEERT async with )P IREE HEAT
il PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [BIE Aasynchronous generator iterator A ERE. E-5H async def FXMERBARALL, &
FZATETEAE yield KB PAFE—RIIWHE asyne for JRERHEAE.
PEARTE T 5 2 1 P A N as e B, (HAESE RGO N W] BE 24 o+ F A R B R R E . WRFEEE
FER R S, T AFRRARE S S

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

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

WERE IR Fasynchronous iterator, 4 __anext__ () J7 ¥ 2R /AT SR KT
A S B RO BB BB T A yield ikt

5 yield SFEAHLEL, 2ASmIGEH S (R AR RAERNY uy i6). %%
F AR B EREEDL __anext__ () PRk HAD T SRR A RIKE R, BN ETFAL B SE
5. 21 PEP 492 #1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %
— A0 PAFE async for B X L. LAETEMN __aiter_ () FIERME —
A~asynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— NPT aiter. () Ml __anext_ () FYERIXNE. _ anext_ () MR [El—Aawaitable

X5, async for AR EALRN __anext__ () FIEIHREI TSRS BB G| K —4
StopAsyncIteration F% . B PEP 492 5] A,

attribute -- B
KB AAFRAGE, RO A B A A BT . 2R, MRS o HATRPE @ 7]
A 0.a KGIHE.
WX R FVE, RERBEE LN identifiers Y AEARIE A BRI VE— RSB VAL Z AT LAY, (5 40 fd 1)
setattr (). XFERBIERTCEM T A5 Rk =0k Vi), M2t getattr () RIREL
awaitable -- n[Z5REX 4
—ANAIAE await FIRX AP HAIXISR . Al AR coroutine B2 B __await__ () FEMRXISR. S
I, PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
Jfile object REMEEES F 5 AT G0 ZHERSCPFI BT AR A JERBIN (' xb, twb B rb+ ) TIF
B4, sys.stdin.buffer., sys.stdout.buffer PAJ i0.BytesIO fl gzip.GzipFile
L

TS Wext file TIRREWSIET str WRAYSIFXE

borrowed reference -- f& A 5|

7E Python f) C APT H, {5 ISR —FXI RG], (EAHZX R HAFFAZT U st
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SRS R A RS FR . BN, B3R RS T AR SR AT R B Je 1 strong reference
R E .

WEFFAE borrowed reference R Py_INCREF () PARFHEFEHIEE Hystrong reference, [RAER 4% %4
TEEAEAE AT N i G — A Z Bl B . Py _NewRef () BRECA] AR KA EE— A Hir i strong

reference.,

bytes-like object -- ‘i %%} 4
T 5 bufferobjects - H G5 C-contiguous B IRIRT 4 . XI5 TH bytes. bytearray fll array.
array X%, PARIFZEE menoryview X4, FATANI RO E L Fp “aF IR S ER A X
PR RE R AE . PRA N R SO DA Sl i B R iR A

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 745 bytearray PAJ bytearray [ memoryview. HABAEER —#EHIBH T A
AIARRT G R R—ATE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 415 71705, Bl CPython ff s i 37K Python F2JF I ALY . Fariifsx
AR cpyc SO, BXORESE R TR — SO R R (W] DA AR IR T e N T )
LA R B AR R TR AL g B i virtual machine 27 1. AN Python Rl
Bl BRI A —E @A, WA —E REFEA [H] Python JiiA b 3%,

FATIL G AF T DALE dis BT SCRY 2

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

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

function, SBR[ JEF|method &5, WIFT MM R . LHT __call () JEMFRMELHIHET
AR IR -

callback -- [n] )4

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

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

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

complex number -- £ %}
PSR G YR, o e BEER R S — A SRR — A R A . B AR (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X EM LR, R
F TAREARIO 2 B A — 5 58, BN 3+15. ANREEE math FUHL YT 4 15 N 5 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
T with B4 EE Y _ _enter () Al __exit_ () FEEEEHIHREDRSHIN 4. 51 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TR . 2L contextvars,

contiguous -- 5%
— AR AARE C & 45 Forran % SO S TSN . T4t o E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H D AHE AF PO AR SR HOHESY . R B IRIE IS R 5 Iy . fE24E C-iE
LR, AR HES B e — R 5 U5 5% H B et . B2 7E Fortran fESEE2H
M S — ARG metke

coroutine -- fJpF¢

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g B ABEAKE . EATEN asyne def iHAPRSLHL. 20 PEP 492,

coroutine function -- PpFE %L
R 8] —A~coroutine TR, IRER BT T asyne def iEARE X, HFATREEH await,
async for fll async with 45, XEEMEH PEP 492 5] AKY.

CPython
Python 4R 15 5 MIALYESE L, HE python.org | %A, "CPython” — i F T~ 7F 05 BLRKF 1 52 B 5 At
SEFEIGN Jython BY, IronPython £H X %I,

decorator -- 2E1Hi 7S
IR AR 55— AR R AL, B @wrapper EATE ORI T REAS e . e 1M i & L1911
35 classmethod () fll staticmethod ().
BEMAREE 2 —FiEvRRE, DUT A RS SUFETE X 2 2%

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Eﬁlﬁ‘]’f%ﬁiﬁiﬁﬂ%?%, {HIEF B DX . A R TS 0 s EOE SO 2858 L SC
descriptor -- {{fiiA%3%

EfELT __get__ (), __set_ () B _delete_ () HEMXE. U— K@U AR,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFR AR MRS 2 TE 2 IR Python [ 588, KR @07 2 S BLERIERG BLAY, AAEREL. 7
A FHEEME. A BSEASOE ARG 445

B AR E T ERE L5 B, 1557 descriptors BY, b a3 H 6 7

dictionary -- it
— A RIREA, A R AR B R (e BT URAEAT A __hash_ () Ml _eq_ ()
TERINTS . 75 Perl KA hash,

dictionary comprehension -- 7> i Hi: 5 5,
b P — AT E A G W T B e R IR M G R ) — R B E H k. results = {n:
n ** 2 for n in range (10) } FFAM—PHE n BH 0 ** 2 PR RPN F . S0

comprehensions.

dictionary view -- ‘2 HiL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHME . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMAIZ, AI{#if] 1ist (dictview) ., & dict-views,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WA AP BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 51387
fa—FPgRFE RS, EH A KEE A HON R AR & Ho2 A B A TR R O, T2 B He ) s 0 1
Tk R (BRGNS T, RIS T A A S RN 1) B TR AR e R, %
TR R R fe i 2 8B AR IR T R 3G PE . 19 F2RA0EH T type ) B isinstance ()
Egﬂ o ((HZEYE RGBT DURE T 46 28 & AR S ) TAEAESSR ] hasattr () flEEEAFP
Yt

EAFP
ORIFEDHORVFATER D) BSOS o XA Python 3 AU 4 5 KUkE 2 B0 B al i) B U MEAFTE
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HAEARE SR B R T X R P KA AR @ Kz i try il except if4). THAH
XTI FE LBYL XAg , & LT C 47 2 HABIE S .
expression -- Fik R,
AT RASK S FAME R TEE BT e A)ihie, — 3R AT RO E . A%, JEMEvim .
EAEATERREOR LR, EAREESRE—ME. SIFZHMES AR, HAIAE SR
RFRBA . AR ERE K Wystatement, BN while, WR(EWE)E T A AEFRLA.
extension module -- §" JE
PA C 8 C++ 4Byt , i ] Python (1) C API R 515 F .0 AR RIS 3EA T 22 B,
f-string -- f-2{F
i ST A A A ETTE U o S S TN BTG 2 i Mg S v i SR | e s o G S I =R TS
I, PEP 498,
file object -- 3L %
K NA TR SCAER) APL (A read () B write () 2505 k) DA T 2RISR . RiEHA
B RART], SCHRTG AT DAAC BT BSR4 LA R B A B0 A5 e A i T ) (3 s e
B AWK, BT FIES) . USRIy R 25 R,
SC b AR SCEERT G SRR =20 ) SO, SR — i ) S PASCUR SR BT L E
U do gk, GRS REYTE )T 2 M open () B
file-like object -- UM%} 5
file object 1) [R] XiR] .
filesystem encoding and error handler -- Sk 2G4 h k% X 5T iR AL BI 2%
Python JH ok MERVE R GEMRAD 747 BR AN ] #VE R 58 i Unicode 1 4 i =0 SE ERAL FRAS -

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARIE, W API pRERFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE H ¥k

RO R G5 R AL PR

filesystem encoding and error handler J&7F Python JEZB}E 1 PyConfig_Read () ERECEELEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_ errors Z .

2 Wlocale encoding .
finder -- k2%
— AR A R T AR loader X4

M Python 3.3 #2FEAEM IR AT Foo%: T34 12 54X % lilE sys.meta_path i, PAKpath entry
finders it & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 1 PEP 451,

floor division -- [i] | BUEER
] T A B e i BB B s . ) U IRE I AT /7 . B, a1 /7 4l
WHREHRRZ 2, M52 RN F S EERZRE 2.75 o {E (-11) // 4 2k&E -3 Fh
g -2.75 @ FHAGRIWER. UL PEP 238 ,

function -- PR
AJ DA A R B B AME R — 4B R 0] DA HAZ ABAS B A S A HAE R BRI T P A
55 Wparameter, method A function 57,

function annotation -- P& bRT:
BIEF X s B0 2 8aR [BIME A annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

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

PREPR TR PR I function —7 .
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% W variable annotation F1 PEP 484, H iR T ILPIfE. %5142 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥8/NgiSas i I RH1E A ) Python & il
R R U BB N SOk i 4w, future_ BIHSCRHICSE T RN feature B .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON BT 1 N A 25 (Rl i #E . Python S il i 5 | I THECRT — > REAE A6 I AN TG 345 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4 k7%
MR [n|—A>generator iterator WIpKEL . ERERMG L EREL, AR SETHAE yield FikzLPAME
FEAE— R INERLS for-IEFRMEE BRI next () ERELZE—TRHL.
MR AR R AL, (HAERE LSO M T RE e £ B2 R E . WRFEIHERBAKE XL,
fdi I PR DAsESBE S
generator iterator -- K 235 {CH%
generator IZI%UE)? BIEERIXT S
B> yield LGRS, ICAEYRIAC BRI TR (365 AR Y try 5A]) . 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- Zf: 5% #¢35k A
RPIERLFNRE BREERG —DEERLX, FEEE 1 keyword:! for T4], &L T—4
TEFAE R JEEA—DATkR) keyword:/if 4], PAR IR GFRIXAS N INZ BB — R IE:

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

generic function -- Z %I pR %%
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL
Wi 2 Wsingle dispatch R1EFS<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %1
A2 ype; A 1ist B dict KRR 482K, T R 247 FlEft,

WL S 2R 54245, PEP 483, PEP 484, PEP 585 fil typing fiik,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 i FR 2% i
CPython f@REas IR I —FHLE], BHORE — i 2 A — N AAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L iR 24 ® L T CPython L3,
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- K W71 pyc
5 R IS 98 SC AP Y Wy oA I AT A e S A IR [) 2 Al R HC AT RO 9 RS R AE SCF. S WL pye-

invalidation,
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hashable -- W[5 7
— RGP AR AE NSRS AE (BEFREA __hash__ () H¥E), FEATRARH Al
MEBFTHE (EREA _ea__ () J¥k) SN TTooA X4 . WA R G0 B A FH R g
FAH LRGSR A SME .

TG A AR SRRSO P SR AR B I A BT, PR DAk S B 2 A A PRS0 s A fE

KZHL Python HANH]AS A EAT G2 AT IS A ATAEZEAs (BIns) R i) FORTIIGAS A
AR (BIANTCAA frozenset) (M EAIRTCRI N AT A )2 ATWG A . I LR SLHl
XGRS AT A . ENTEREI —E AR (FRARRS5 A ), NS A EmE e 5
TEM id 0.

IDLE
Python YR K522 #1858 . idle J2 Python FRifi AT HLF 7 B A i MR AR P15 o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) dUmMaNR, U parh based finder FIEER ST AH bR TEFRANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9RER __path_ J&@k.

importing -- § A
A ) Python (URSE A 55— MELH ) Python AR e T i) i 72«

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

interactive -- 33 1.
Python 5 — a2 HAMFRERY , X EWE VR W] DATE MRS EE R AT T i BRI Rk, AR5 B
PATHAERLR . AFERASEIIEN FE5) python (MERA I, & AMNHEALR 335
T E R EOREE) o MR AR A B A RN AR A ) — R AEE A R T 2 G T R
“help(x)*) »

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXMEMIFINET , BAMWE DA h T i g a8 A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R 2R, (R R P AEAs T8 18 . S Winteractive,,

interpreter shutdown -- fiEFZS G M4
LR AR, Python fRRERFRIEA— MRS TT I BOF BAL RERUIT A O A BT R, Bl s Al
BAh S NTREEN L . ERSZ WML S o X ek P E X gs e 555 | el s ag 4L
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN main_ BOREERIE AT A E 58 AT«

iterable -- W[ ECH %
—FhRENS B AR [\ H B R I X 5 o ARBTG5 g P 4238 (W 1ist, str fil tuple
) PARHEEERFP IR dict, AT 5 DARARATE LT __iter () F{EBSEEL T sequence
WX __getitem_ () LRI HE KL,

ARG AT T for PRFRPA K2 HALR B EAIBI Y5 (zip (), map (), )0 H—A 0TI
KM GAER SRR NERE iter O I, BERREZMGRENS. XM AEE T 0E
AWk y . AEME TR AR G, ARERE AT iter () 8 H CAPEARXT S
for ifih) & BB N VRAEBRARLEIRAT, BIEE— AR )R fir 44 28 7 HDORTETR IR SRAF A R AR . Z

Witerator, sequence Flgenerator ,

iterator -- YE{C%%
HRFR—ERHEROT S, EREFHERLEN _next_ () Ik GCRFHAL 25 N & AL
next ()) KRB MR BRI 248G 5] ARG % StopIteration . FXAfEMN
PG P BRI R, GRS next_ () HYERSFIRE|% StopIteration, #Eft
MUHEA _ iter_ () HEAKRRFIZERINZH S, HtEARLE B2 EAXS, o]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEARBRIR G HALZ A iter () BRELEURAE for THFR MBS & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & typeiter.

CPython J:BIAIYi: CPython V& 54— HIEMRAE X __iter () MR,

key function -- §t pR %l
SR PR RN PRRE R R AL, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python 2 T A fuif B s HORERIT R A 80 7 Ko K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H L R 2] DR EE— N R AR B, str. lower () 5T DAIAEZ0E K/ NG HEF ) dE R L. B
R IE T 1anbda FAAKRAEBIN lambda r: (r[0], r([2]). s, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () ZHERET =1

AT THER HEPHET RPN EICE ] i e s Bl

keyword argument -- JeHE =55
Z: Wargument

lambda
HI—A i pltexpression KR IE 44 WERBREL, RIXA AR N HORME. B lambda 501 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WIS 5 EAFP Jy s o b, HRp @ KREMH 1€ 154
TEZ SRR, LBYL FX&FE “EF” M “BRR ZBIARA M54 0. Bilan, DA
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HASER T key T H B o SR RN AT 3 2o e sk 4 ) EAFP 7 R ff ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
SEBR—ANFEB) HA T A BRr TT R IR I E5 5P R — PP BB k. result = ['{:#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE—1 0 B 255 JLFE N+ 753k
HIEREOT Y FEAFE (0x..) M. Hop if FAJR TR, WIRAIEN range (256) HHHTA T
RE AL I

loader -- J#E 35
TR LR . BWAE X444 load_module () W, MNEESE T H—Afinder 1z17]
e S0 PEP 302, ST abstract base class ] 2=, importlib.abc.Loader,

locale encoding -- i % X RS R

7E Unix I, Ej& LC_CTYPE i& 5 XK gmtdtg =\, B Al locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI fAHS T (W1: "cp1252™).,

1 Android #1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kikgmidig=.
locale.getencoding () A SRR & X i A% 2 .

515 2[5l filesystem encoding and error handler

magic method -- A Jj 7k
special method W)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HERTHIE HEMARAT SR . RIS T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path B RETIR B finder. TCREIRA AR AR Spath entry finders fEHE KIRAEF A o

I importlib.abc.MetaPathFinder T ffICEAZRET HR48 A SCEl i 1.

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

method -- Jj i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI AN 44°H self). £ function Fnested scope.

method resolution order -- J5 i)
J7 I SERATT I 50 A 2 3 D I R AR 2R [ S SR I« 28 Python 2.3 Jy AT I 7
THEE 2.3 [ Python fig b i A S S A0 HEN

module
X5 & Python (AR —FPeH 2Ll . AR B AL ) A 4% 25 10), AT F {15 Python Xf 4. i
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

— e, HbhausHTmM&EBEEWHEESEAEE,. & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order
mutable -- [ 35X} 4t
APASRFGATDATESE 10O BRFE RORL PO ORI 33 75 Wimmuiable,
named tuple -- H %504
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
S, R ST WA JALA
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

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

HLe AT RN EZRE (B Bisl+) . sbsh, BTt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, JF—MFRESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy 7 %3 7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s a5 [RE R B 1k A4 i 58 ok SCReEE b . 140, pRi%k builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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4. Bilf, random.seed () B{ itertools.islice () XFEYEIM T XL HEEH
random 5 itertools B4 BISZHLA

namespace package -- fiy %45 [ {0
PEP 420 fr5 | AR—M A AR TR 28 ipackage , fin4a 2318140 0] DA SEAAZR Y, HAlid Ty
X Hregular package ANF), FRRBEATERA __init__.py X

B[ % Wmodule,

nested scope -- iR E1EH] 1
TE—AE GER NG A RIEE 1. BN, 55— RECZ e W R BT A T AR & . 57
BB VE AN X5 A RO IR TC AL R i s S &2 B T 2 E A . 5L,
éFJ FEIEEE WHE R T4 man 4 2510 . ilid nonlocal KEFW AT E ASNZEHE.

new-style class -- J AR
X H BIE Y T S 2 B RIE M IHFRIE . 728 -1 Python fiiA /\ﬁ%fjﬂé el il
Python F#f ) RIGFK, 41 __slots__ . ks, FHE/EME. __getattribute_ (). EHE
MBS TR

object -- Xf %
Eg igﬁﬁf (BMEeE) PAKTUE TR () WEdE. object @ fEAnew-style class 1) Ti
EEREY .

(0
— PRl AR e I M A &L Python module, MAEAR Lk, B2 HA __path_ BHEMW
Python Hi .,

2 Wregular package Flnamespace package .

parameter -- J£ 5
Jfunction (3575{2) FESCH A SR, B BT A2 ) —A~argument (BHERLEIELT, £
A%, HHFES:

o positional-or-keyword: i BB, T, 88— DME R T A8 A8 AR DA £ 42 5 Ak
EARES . XE2BIARESEEL, B R foo Fil bar:

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

« positional-only: {USROZE, F8E—HAEHL A EE ANS (WRMELS il 1E R HoE
MESINRAPENZIGEE A/ FAPRESL, BIANTTRTER) posonlyl FI posonly2:

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

o keyword-only: {UBRCEETE, F5&— 1 HEGH M K FE AR SE (R EF RSl A
PREE LITESH) R & AW A B S sUEE 2 AN AL BIE S Z Bi—A * e X,
BIUN AT kw_onlyl Fl1 kw_only2:

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

o var-positional: TSN E, 15 ] DARAEH— AME BRI AL E S EH B 0 (BT HeAth
ESEHZMNESEZ)G). XMESTEEEESAREIME > ke X, Bl N args:

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

o var-keyword: FIAZSCHET, 5 5E AT DARRBME R MR X T S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

FEZ T VA8 E AT ie S8, AT A S SE T e S 40008 T BRI -

W& Wargument RiIEFELH . SHEESH X BIFHE LA S, inspect .Parameter 25, function
—I35PA K PEP 362,

path entry -- J&fE A Il
import path W —ANEEMANLE, SWlipath based finder [ SR IRIL S A RIS,
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path entry finder -- #5145 A N A58
F—RJJE MR sys.path_hooks (Bipath entry hook) 12 B[] finder , HARSt 42 GEi i<k path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A B2 IS IR 1 .

path entry hook -- #&4% A L1#)F
—FRE RS, EAERIE A A RS E path entry BB OU T BERE G sys . path_hooks
B FER [0]— path entry finder .

path based finder -- J& T ¥4 1207 TR 5%
BRAN—FP T34 12 & 48 %5, WIHE—ANimport path WA HEAR B

path-like object -- Z{FR IR} 4
RFE— DX RGNS BRI E A DL — D ERBERN) str 8 bytes X%, if
A AR — N EI T os.PathLike YMIIXTE . — AL Ff os.PathLike P X} 5 0] i i 1]
Hl os.fspath () EREFE# N str BH bytes KM RBLIKIE: os. £sdecode () Ml os.
fsencode () A B RILRIRAS str o bytes BBILER . XI5 2 PEP 519 5] A1

PEP
“Python 2" AYPELHTE . —A> PEP gije— (Bl S0k, IR Python A IARALEE,, ol
7R~ Python [ I S b BE B AR . PEP [ 24 H (O A 1 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [ {48 th BB R P, WAL DO R DR S 153 LA B R A6 25T A Python B3] HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I TR L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
FA I — A 24 23 A ) BRAS H S N SO A (W AT BB T —A> zip ST ), BAkE UL PEP
420,

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

provisional API -- #]%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (HEAFERERZEE D). M SO AN SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

DAL B AR SR VAR PR R SN WL, A TR MR I R BT B BT IR . 31 L PEP
411,

provisional package -- ¥ {0
Z: W provisional API

Python 3000
Python 3.x ZTAFKLMIMEFR (XA FAERA 3 (1 &L AR T e T ) . A B4
'5'?\] “PySk” .

Pythonic

TR — B AURS S04 1 Python 15 5 fei 1A KUREFIBIL ,  T0AS e (1) HoAt i v
AR RSB . Bildn, Python B AR R B £or TRAIAPRA M P — >l ik AU R H i By
AR WEHAEFBCAEXAEREG, LA Python Y AAT I S e — U7 T Rt

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

TR I Y B 515t B Pythonic #7352 X FERY:
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for piece in food:
print (piece)

P 5 P

qualified name --

—MUARCS TR PR, R SR 4 J VB A s U6 e Bl JA Y B

27, M5 X PEP 3155, W5 B9 sksoms,

BR 5 24 B X 52 4 Pk —

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
] C ]
>>> C.D.__gualname
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

.

J

BT 5B, 75 R G AR AR R AR5 R A A, Hoh g i

A, Bl email .mime. text:

BrA

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

name

5 V5

reference count --

XFHEAREG)5 | BERCR:  4—S X R 51 805 R0, BRI 51 14506 Python AR >k
PO A WL, (HIX 2 CPython SR —A 4R .. FRF RATPA A sys . getrefcount ()

BRCR IR [l e X S 5 | 8
regular package -- 5 L1

g B package, HIANELEH —A~ _init__ .py XM H R,

%2 Jnamespace package .

__slots__

—FNETESE AR A, JE e TS 7 S 0 P S X S R B S 1) AT 4 AT
AT, HEEMGATEARS, St AR DBIE LT R, BIAIRFE N A7 T

HH A8 R RS

sequence
—Fhiterable, "B L _ getitem
)\(T#/I\igi@}?ﬂfigﬁ/ﬂ __len_
THER R dict H3HF _ getitem () fl__len

5 FAT B immutable BT AN R BEHCRE R ITTE .

collections.abc.Sequence %%%;@ESLTﬂ/\EﬂirbB’ﬁ% M, Bff _ _getitem

_len__ () Z4, I™WINT count (
P 2 0 W 2 BT DAGE register
HZ 5 R

set comprehension -- 4255,
A 3 — S W] IR AR SR A B BT B0 3 T R I IR [

for ¢ in 'abracadabra' if c not in
comprehensions.

single dispatch -- Y15} Jk

,index (),

GUREGN MR ET k.

'abc!

IRy
P

) BRER R R R S | T R TR ),
() ﬁfﬁ WEFHEIA list, str, tuple fll bytes 5.

O, (HEGIHICFBS AR, HoAE

) Al
()%ﬂ <> 5L

__contains___ reversed___

) RS BRI S P51 7 A 1 5 22 308

results

{c

PR ECE AT RS A d'r. B

A} A}
ry

—Rhgeneric function 73R, HELBUREET BASRIIEBORERN -

slice -- ’dj}%‘
1 H LS T REE sequence B—4 BN S, Yl 2

S AR CR AR, TE 1] T
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ANPAE S FREECE, Bl variable name[1:3:51. H55 (FAR) FRiCfENREH slice
pOE

special method -- 575 Jj ik
— iy Python F=Ui AT B 73, HIORRIEASRALA TR E AR DI WA IS5 45 . XA B 24 ARy
T RACHACTRIZ . FFIATT IR OIS DL specialnames .

statement -- %41
EARFTE (— AR “H) MR — BN DLUE— A expression B HEANHA BT
ZERY, AN if, while B for,

static type checker -- i 2K iy 2%
eI Python RS I #EAT 404, PAE IR WS GNP 545 IR M ANF T H. RS mE 2 =27 LK
typing FiH,

strong reference -- 31 5| Jl]
1E Python [ C API 1, 385|238 AHFA 5| AR BT IlAa X 25 . FEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py NewRef () MELAI M T RIEE— R RAGIRT I o @5, WAHER RS | A 1E e
%35 | F LA Py_DECREF () sR&L, DARESS | H R -

152 R borrowed reference,

text encoding -- AL HE
7 Python 1, — A5 fFef g —H3 Unicode UL (JEFE) U+0000--U+L10FFFF ), K T AFAH B {44
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file object 3 H— A SCA SRS B A2 Vi 0] — AN T ) 1 A i o B
Bl Ak HHrext encoding, SCASCAFHI B FRIEACARB (e 3 'wr) FTFFR . sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

7S Fbinary file T FREW LT F 9 2T 2 BSCEXTR

triple-quoted string -- — 5|2 £FHh
HREAW AEENG]S (7) S H51S C) WFE/FS. eENEDR LS RSN 515nE
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
2, HH AT B 2 AT o R [ AT, EM S SR AT R IR B A .

type
R Y E—> Python X5 J& TAH AR WARTREREA MR, BHLEEX RBYZEE, TRATS
HEM __class__ J@M, S2#d type (obj) HKIKEL.

type alias -- J3%Y3j]
—ANRAI R S, B SR HE R AR 25 R AR R4
R R R AL 2 2 2. il
def remove_gray_shades (

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

AT DACRE g L

Color = tuple[int, int, int]

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

Z )L typing fil PEP 484, H A3}t Ih BER AL .
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
AR B AR A2 Python RYSRGIZSK, (HEAITFFSR N EE S BAHL. BgeEtri
IDE S AUH b4 5 EAY
AR R BIEMERRBI R M T AEH typing. get_type_hints () K, {HEHAS
= AT A,
Z L typing fll PEP 484, H o5 s R RGN 4 .

universal newlines -- jifi 4 7
— PR SCATR I TS, R T A A SR A AT S R AR s Unix BIAT45 R E "\n' . Win-
dows 2% '\r\n"' PAMIAMRK Macintosh 2 %€ "\r'. Z i, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'
AR EAREEE AR R 42w o BInPA R A RN int RAYRA:
[count: int = 0 J

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZN venv,

virtual machine -- B
— & SE Al TR, Python FEFIML AT AT RS g 1648 i A= Y byrecode

Zen of Python -- Python 2 #ifi
F1 i Python B it iy 5 59744, A BT RIS (X AES . &FHAERNA TR AR
b A import this”,
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i AA

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

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{45425 (PSF, I https://www.python.org/pst/) B37., X% AHF Python A 51 F= R A & i 3k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

%1k GPL Y0 R EVE#% Python 76 GPL R 7. 5 GPL AR, JIF4 Python ¥ i EAS fLvF () % 5
JRHIREA, TG TFURF I T . GPL eV T E 1% Python T A5 ILEAE GPL R A Bk 45
BT (EE VR4
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.11.13 &Y PSF #F o] tipil

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

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

3.11.13 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 3.11.13 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 3.11.13 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 3.11.13 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
3.11.13.

4. PSF is making Python 3.11.13 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 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, 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 3.11.13, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 4 A #3045 1 i)

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

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

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

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

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

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

(ZF 30
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

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

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

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

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

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

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

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

Cawy
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does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.13 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 WrREkfFa91F o] 50535

A58 Python R AT AR IR 5 =7 PR VF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/
MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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 ffifl T getaddrinfo () 1 getnameinfo () WIDE Hi H iG] VR SC44:H: hitps://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

Gy
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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

The asynchat and asyncore modules contain the following notice:

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 FilhalS DA 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 FRHALE DU FEHA:
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 & #§

uu AL DA

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

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

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 & 2iE A A

xmlrpc.client BEHEE DA R FEEH:

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 B PATULHH:

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 LT kqueue 3 L5 DA T R IA:

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 {452 Marek Majkowski’ %} Dan Bernstein ) SipHash24 ZB¥ERSEH . B EEGPAT
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)

(B L)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHFEMET C %L dtoa Fil strtod, T C XURE BE BUE AN FAF 5f 2 R 5640, B IR
4 B 1 David M. Gay 455 1[5 44 08 . B HiliZ S0 FTAE https://web.archive.org/web/20220517033456/http:

//www .netlib.org/fp/dtoa.c 35 . FE 2009 4E 3 H 16 H R B A JFIE ST 8 DA R BRACRIE v] 7 HE:

/*********~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

WERBRAE R GRMSIRF, W hashlib, posix, ssl, crypt BIRA )] OpenSSL FEsffdmithfg. Meot,
Python [ Windows il macOS 22 A%y ] fE 2 7 OpenSSL FERJHEIAS , BT AFA AL I ALHE— 17y OpenSSL

VFAIERYEIA . XFT OpenSSL 3.0 ift % H S 2EAT A A, #9fi ] Apache ¥FH]IE v2:

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

1. Definitions.

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

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

"Legal Entity" shall mean the union of the acting entity and all

(ZF50)
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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
(except as stated in this section) patent license to make, have made,
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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 M AU 51 expat JRRIA R AR, BRIEBLE 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.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
Cay
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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

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system-1ibffi:

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

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

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

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

C.3.15 zlib

R ARG EAR PR 21ib BARIFTEk N TH 8, W a5 2lib JEACR 75 DR 2110 4

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as—-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.
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Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i W F M 3L IR EL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

(B L)

C.3.18 W3C C14N X EH

test fHH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C Mu} https://www.

w3.org/TR/xml-c14n2-testcases/ FHHHg 3 £k BSD 4] iIF & 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

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B o

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

LAY Sun YRS RS A 4 AR 32459 H. Sun Microsystems, Inc. W74 45 PhBIILE A . HEAS .
& ol 5

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.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

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

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

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

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

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

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

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

RRILER B

Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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method -- ¥, 67

TRELE
$APPDATAS%, 38
BASECFLAGS, 29
BASECPPFLAGS, 28
BLDSHARED, 31
Cc, 29
CCSHARED, 30
CFLAGS, 29, 30
CFLAGS_ALIASING, 29
CFLAGS_NODIST, 29, 31
CFLAGSFORSHARED, 30
CONFIGURE_CFLAGS, 29
CONFIGURE_CFLAGS_NODIST, 29
CONFIGURE_CPPFLAGS, 28
CONFIGURE_LDFLAGS, 30
CONFIGURE_LDFLAGS_NODIST, 31
CPPFLAGS, 28, 31
CXX, 29
EXTRA_CFLAGS, 29
LDFLAGS, 28, 30, 31
LDFLAGS_NODIST, 30, 31
LDSHARED, 31
LIBS, 31
LINKCC, 30
MAINCC, 29
OPT, 23,29
PATH, 9, 17, 34, 36,41, 42, 44
PATHEXT, 36
PROFILE_TASK, 22
PURIFY, 30
PY_BUILTIN_MODULE_CFLAGS, 30
PY_CFLAGS, 30

PY_CFLAGS_NODIST, 30
PY_CORE_CFLAGS, 30
PY_CORE_LDFLAGS, 31
PY_CPPFLAGS, 28

PY_LDFLAGS, 31
PY_LDFLAGS_NODIST, 31
PY_PYTHON, 45
PY_STDMODULE_CFLAGS, 30
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, 20
PYTHONDEBUG, 6, 10
PYTHONDEVMODE, 8, 13
PYTHONDONTWRITEBYTECODE, 6, 10
PYTHONDUMPREFS, 14, 23
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 11
PYTHONHASHSEED, 7, 10, 11
PYTHONHOME, 6, 9, 47
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS, S, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSEFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 22
PYTHONMALLOCSTATS, 12
PYTHONNODEBUGRANGES, 8, 14
PYTHONNOUSERSITE, 7, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 9, 41, 47, 50
PYTHONPLATLIBDIR, 10
PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSAFEPATH, 7,9
PYTHONSTARTUP, 6, 10
PYTHONTHREADDEBUG, 14, 22
PYTHONTRACEMALLOC, 8, 12
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PYTHONUNBUFFERED, 7, 10
PYTHONUSERBASE, 11
PYTHONUTFS, 8, 13,42
PYTHONVERBOSE, 7, 10
PYTHONWARNDEFAULTENCODING, 8, 13
PYTHONWARNINGS, 8, 11
TEMP, 38

FEA
method —-- ¥ ,62

A

abstract base class —— £ HE%,55

annotation —— #Fi, 55

argument -- F ¥, 55

asynchronous context manager -- 3 %
ETXEEE, 56

asynchronous generator —--— 354 i, 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, 56
--build
i AATH A, 26
bytecode -- F¥H#,57
bytes-like object -- FHAEXL, 57

C
-C
AT
c #4,57
callable -- FiFAX%£,57
callback —-- [, 57
CFLAGS, 29, 30
CFLAGS_NODIST, 29, 31
——check-hash-based-pycs

HAITET 6

Iﬁ73

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

CONFIG_SITE
@4 R, 26
context manager —-- T X%HE, 57

CPPFLAGS, 28, 31
CPython, 58

D
-d

AATHIL 6
decorator —- EME
descriptor —- %E;L%.‘;, 58

dictionary -- FH#,58
dictionary comprehension —- FHESRK,
58
dictionary view -- FHAME, 58
——disable-ipv6
fr AATHIA, 19
——disable-test-modules
W AATHIA, 21
docstring —- XHSFHE, S8
duck-typing -- #-F %A 58

-E

i AT
EAFP, 58
——enable-big-digits

# TR, 19
——enable-framework

AT, 26
—-—enable-loadable-sglite-extensions

AT, 19
——enable-optimizations

wAATHIR, 22
——enable-profiling

TR, 22
—-—enable-pystats

AT, 21
——enable-shared

A TH IR, 24
——enable-universalsdk

A AATET, 26
—-—enable-wasm-dynamic—-1linking

A AATHI, 21
——enable-wasm-pthreads

A AATHI, 21
——exec-prefix

i AATHEIR, 21
expression —- Rk, 59
extension module -- ¥ ERH 59

F

f-string —- f-F{FE#,59

file object -- XHX%£,59
file-like object -- XH& £, 59
filesystem encoding and error

handler — X 2 & H &G #H X 5

7, 6

context variable -- FTXZE&E,57 LR AR 2, 59

contiguous —- %%z, 57 finder —— & &, 59

coroutine -- W4, 57 floor division —-— & BB, 59
coroutine function -- A& E %, 58 Fortran #4,57
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function -- ¥, 59

function annotation -- &H#ARE, 59

G

garbage collection —— H I [E I, 60

generator —- 4 &, 60

generator —- 4 &, 60

generator expression —-- 4 K #BFRAERA, 60

generator expression -- A4 K#ERER, 60

generator iterator —-- 4 K%K E, 60

generic function -- Z& FH, 60

generic type —-- Z A, 60

GIL, 60

global interpreter lock —- 4 & @ B &
4, 60

Fi

-h

AT, 5
hash-based pyc —-- ET%H%HW pyc, 60
hashable —— # %4, 61
—--help
WA, 5
——help-all
wATHIA, 5
——help-env
AT, 5
——help-xoptions
wAMTHIA, 5
—-—host
LTI, 26

-1

HAITEI, 6
-1

BAATEI, 6
IDLE, 61

immutable -- AHEXZ, 61
import path -- BAEKHE,61
importer —— &A%, 61
importing -- &\, 61

interactive -- X &, 61
interpreted —— B, 61
interpreter shutdown —-- B EXH,61

iterable —-- H# KX £, 61
iterator —- # R %, 61

J
-J
#A TR, 9

K

key function -- 4 E ¥, 62
keyword argument —- X#F5¥, 62

L

lambda, 62

LBYL, 62

LDFLAGS, 28, 30, 31

LDFLAGS_NODIST, 31

list, 62

list comprehension —— F|%k#EE R, 62
loader -- Ju#EH %, 62

locale encoding —- EZT K H4HEA R, 62

M
-m
At 4
magic method -- JEARF &%, 62
mapping —- B4, 63

meta path finder —- TLEAZEHE, 63
metaclass —— T, 63
method -— F &
H Tk, 67
FEA, 62
method —-- ¥, 63
method resolution order -- F & f # i
)%, 63
module, 63
module spec —— HEIFHA, 63
MRO, 63
mutable —- HEXE, 63
N
named tuple -- B4 T4, 63
namespace —- fr& % [d, 63
namespace package —- # % % |q4, 64
nested scope -- #EEA S, 64
new-style class -- ¥, 64
O
-0

WAATHIR, 6
object —- X%, 64
-00

AATHIT, 6
OPT, 23

P
-P
PTG
parameter -- %, 64
PATH, 9, 17, 34, 36,41, 42, 44
path based finder -- ETEEZHERE, 65
path entry —-- BE&EAH, 64

path entry finder —-- BEEANBDEHEHKE, 65
path entry hook —-- BN H4HF, 65
path-like object —-- BZEXL,65
PATHEXT, 36

PEP, 65

portion —— 4, 65

positional argument —-- L& %%, 65
——prefix

f AT, 21
PROFILE_TASK, 22

gL ]
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provisional API -- # % API, 65
provisional package -- #¥ EAM, 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 H#EEZ; PEP 1,65
Python #IEZE; PEP 8,53
Python #IEZEN; PEP 11, 33,48
Python #IEZE; PEP 238,59
Python HEEZ; PEP 278, 68
Python #EEZ P ; PEP 302,59, 62
Python #iEZE; PEP 338,4
Python ¥ IEZEY; PEP 343,57
Python ¥IEZY; PEP 362, 56,64
Python #IEZN; PEP 370,711
Python ¥ MZEP; PEP 397,42
Python #EEZ; PEP 411,65
Python #IEZEP; PEP 420,59, 64, 65
Python #IEZEN; PEP 443,60
Python EEHE; PEP 451,59
Python HEEZ I ; PEP 483,60
Python HEEZ I ; PEP 484, 55,60, 67,68
Python #iEZE; PEP 488,6
Python #IEZE; PEP 492, 56,58
Python #IEZEN; PEP 498,59
Python HEEZ; PEP 514,43
Python H#EEZ; PEP 519,65
Python HIEZ P ; PEP 525,56
Python #IEZE; PEP 526, 55,68
Python #IEZEN; PEP 528,42
Python #IEZE P ; PEP 529, 13,42
Python H#EEZ; PEP 538, 13,20
Python HIEZ I ; PEP 585, 60
Python #IEZE; PEP 3116, 68
Python #IEZE; PEP 3155, 66
PYTHONCOERCECLOCALE, 20
PYTHONDEBUG, 6
PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 23
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 47

Pythonic, 65

PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 12, 22
PYTHONNODEBUGRANGES, 8
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6
PYTHONPATH, 6,9, 41, 47, 50
PYTHONPROFILEIMPORTTIME, 8

PYTHONPYCACHEPREFIX, 8
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTHREADDEBUG, 22
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTFS, 8, 13,42
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 8
PYTHONWARNINGS, 8

Q

-q
T AATHIR, T
qualified name —-— [RZ 4%, 66

R
-R
T AATHIR, T
reference count —- B|f %k, 66
regular package -- ¥ #H &, 66

S

-S

EN

AATHIR, T
-s
A AATHTL, 7
sequence, 66
set comprehension -- £4# %R, 66
single dispatch -- B4k, 66
slice —— 4,66
special method —-- 4%k ¥ ik, 67

statement -- &4, 67

static type checker —-- # & %K A&l & & 5,
67

strong reference —-- 5|, 67

TEMP, 38

text encoding —— X A%, 67

text file —— SCAXH, 67

triple-quoted string —-- Z3| 5F#H %, 67
type, 67

type alias -- (A& F| 4, 67

type hint —— KA F#, 68

U
-u
AT
universal newlines —--— 3@ F#4T, 68

V
-V
fr AATHIA, 5
-v
4R, T
variable annotation —- T EAFHE, 68

94

#5l



Python Setup and Usage, &£ {Tha4 3.11.13

£, 64 ——with-framework—-name, 26

T AATH IR ——with-hash-algorithm, 25
-2,5 ——with-libc, 24
-B,6 ——with-1ibm, 24
-b, 6 ——with-1libs, 24
——build, 26 ——with-1to, 22
-c, 3 ——with-memory-sanitizer, 24
—-check-hash-based-pycs, 6 —--with-openssl, 24
CONFIG_SITE, 26 ——with-openssl-rpath, 25
-d, 6 --without-c-locale-coercion, 20
——disable-ipve, 19 ——without—-decimal-contextvar, 20
——disable-test-modules, 21 —-—without-doc—-strings, 22
-E, 6 ——without-pymalloc, 22
-—enable-big-digits, 19 —-—-without-readline, 24
——enable-framework, 26 ——without-static-libpython, 24
—-—enable-loadable-sglite-extensions, —--—with-pkg-config, 20

19 ——with-platlibdir, 20

——enable-optimizations, 22 --with-pydebug, 23
—-—enable-profiling, 22 --with-readline, 24
-—enable-pystats, 21 —-—with-ssl-default-suites,25
——enable-shared, 24 ——with-suffix, 19
——enable—-universalsdk, 26 —-—with-system-expat, 24
——enable-wasm—-dynamic—-linking, 21 ——with-system-ffi, 24
——enable-wasm-pthreads, 21 ——with-system-1libmpdec, 24
—-—exec-prefix, 21 —-—with-trace-refs, 23
-h,5 --with-tzpath, 20
——help, 5 —-—-with-undefined-behavior—-sanitizer,
—--help-all,5 24
—-help-env, 5 ——with-universal-archs, 26
-—-help-xoptions,5 --with-valgrind, 23
--host, 26 —-—with-wheel-pkg-dir, 20
-1,6 -X, 8
-i, 6 -x,8
-J,9 ——version
-m, 4 AATHI, 5
-0, 6 virtual environment —- EWIIE, 68
-00, 6 virtual machine -- E#HL, 68
-P,6
—--prefix, 2] W
-4, 7 -W
R,7 BAFRTA,T
-S,7 —--with-address-sanitizer
-s,7 TR, 23
-u, 7 --with-assertions
V.S AT R, 23
-v, 7 —-with-build-python
-—version, 5 fr AATH IR, 26
-w,7 —-with-builtin-hashlib-hashes
—--with-address-sanitizer, 23 HAITHIR, 25
--with-assertions, 23 ——with-computed-gotos
——with-build-python, 26 SAFTHIR, 22
——with-builtin-hashlib-hashes, 25 ——with-cxx-main
—--with-computed-gotos, 22 GAFTHITA, 19
--with-cxx-main, 19 —-with-dbmliborder
--with-dbmliborder, 20 LA TR, 20
-—-with-dtrace, 23 —_with-dtrace
--with-emscripten-target, 21 S AFTHIR, 23
--with-ensurepip, 21 —--with-emscripten-target
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A AATH I, 21
—--with-ensurepip

A FTH I, 21
—-—with-framework—-name

BAATHI, 26

—-—with-hash—-algorithm

i AATHI, 25
--with-1libc

B AT, 24
——with-1libm

4T, 24
--with-1ibs

fr SATHIA, 24
-—with-1to

H AT, 22

——with-memory-sanitizer

AT H T, 24
—--with-openssl

AT, 24
——with-openssl-rpath

AT, 25

——without—-c—-locale-coercion

BRATEI, 20

——without-decimal-contextvar

wAATHIA, 20
—--without-doc-strings

AT, 22
—-—without-pymalloc

fr AATH IR, 22
——without- readllne

f A AT, 24

—--without-static-libpython

AT, 24
—--with-pkg-config
AT, 20
——with-platlibdir

AT, 20
-—with-pydebug
# AR, 23
——-with-readline
A ATHIR, 24

——with-ssl-default-suites

@A FTHIT, 25
——with-suffix

@A FTE TR, 19
——-with-system-expat

AR, 24
——with-system-£ffi

AT, 24

—-with-system-libmpdec

AT, 24
—--with-trace-refs
A AATHI, 23

-——with-tzpath
H AT, 20

——with-undefined-behavior—-sanitizer

# A FTE, 24

—-—with-universal—-archs

f AT, 26
—--with-valgrind

AT, 23
——with-wheel-pkg-dir

A7, 20

Zen of Python —-- Python 2,68
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