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CHAPTER 1

AN 4= =
mITHINE
AR RS B, CPython b & i i 017 5 FF5 .
CPython J2BRANYi: HABSEILR) 6 247 T ST RESA B ANIF] . 7 I implementations .
1.1 21T
P ] Python I}, R DASEE N IEE LI :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

[python myscript.py

1.1.1 BEO%EIN

FEREAR B 1 2R LT UNIX shell, {HARAL T HSM IR 7%

o TR ty BAWAMER AT K, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX Hi#%
Ctrl-D, Windows H1# Ctrl-2, Enter) BJZ]k.

o USRS DRI A ORI, B2, AT BIA SO
o MHARAZHANE, A% FH SRR, T8 24 2 AR A

o | ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 70 B 1 2 5%
WAl YEE, WIS TFAFTE Python 154 4 HEL!

« il -m module-name JiJfIi, 7E Python HLMeBFE A HAG OIS, IS I AT .
PR T, SMTETRHA, FHIT.

BRI S R LSRR AR L, A S SHHE sys . argv B - 1R, HAOCH, MITRNE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.
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—c <command>

AT command i) Python fA% . command W] DAJE—45iHM], WA DAE HIRITAF A Fen) 2 418 m), H
H, H S F A S E A AR T VR
BT, sys.argv I ADICERN "-c", FHFSHMETHEMAZR sys.path 3k (IHiZHZ
H B E A T2 RS A ) .
Bk —A HiTF Y cpython. run_command HHFZE%L command.,

-m <module-name>
TE sys.path PHERAERE, HPA __main_ BRPATHANE.

TSRO ARG WS RS (coy). BB VA RN 40X Python B4, (HASLHXT L
AERRHIZEER (B, SRVFE S ST - BAFR) .

WAFR (e =) WAV AL S E R I, RAHE <pkg>.__main__
}’Eﬂﬂf@'ﬁﬁ%ﬁhﬁo BEAT AR AT N SV A S HUL S 25 RS 169 F SR A zip SCPFAYAL BT 2038
Bl

Friks PRI T N ERRAIA C 594 B, EAEATH3A X R Python BEHSCHE. {H
AR ST TR AR 0 s Ik S S DS LI G h S G

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

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

VMR PRI L SAE AT, ABIAS T SR A ARG . BilA0 timedit AREHRL:

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

5| 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,
ARSI, sys.argy BISE—J0E 2 "-", W, EY4FTHEMA sys.path k.
Bl K — A SEH FitZ${4 cpython. run_stdin,

<script>

AT script H i Python T, XSV N (4EXFERIX) SO RGERKAR, $5 W Python SCfF. &
__main__.py XFRIHESR, B E __main_ .py SCPFRY zip SCPF.

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

4 Chapter 1. 41758
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URA 2 R E e ) Python SCIF, WHEIZSUIFFTE HSRIA sys . path BTFk, HF HABZSCF 415
__main_ BEHORIMAT.

UNSRIAS 2 B 1) H SR sl zip SCF, WHEMIARZ A sys.path IRk, LA EFR __main__ .
py XS __main_ BEHORIAT.

~T BT A ORAE R B AL N s T A, WL sys.path BEAEE Y ETH SR WA E N
site-packages H % . i PYTHON* RIEZAS B iS22 .

gl & —4 B iTE: cpython. run_file PS4 filename,
S

runpy .run_path ()
Python FUAR% AT DA 34 Y 1) S5 A4 2 fiE

KRG B RIS, -1, sys.argv[0] NEFRH ("), HHYHTHFME sys.path Ik, It
Ab, WRRG RS, HREHE NS tab #MEFI 7 L4 (S rlcompleter-config)

S

tut-invoking

e 3.4 JA B AR T H B R tab Kb AR S -

1.1.2 &R%In

—-help

FTENFTA fiir A7 T B Xk I B3 2 ot ) e At AR R o

—-help-env

FTEN Python % JREREEAL 14 faf FERA R B o
1 311 A A

—--help-xoptions

FTENSEBL G J - PRIy Ay Rt iR AR J5 IR

TE 3.11 A A
——help-all

FTE B S B EIR .

TE 311 JRAMA.
——version

iy Python JRAS IR . /RHIAIT :

[Python 3.8.0b2+

RIAPIUC V TR, AR, il

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

TE 3.6 AN A -V %30,

1.1. &91T 5
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1.1.3 H{thi%kIn

-b

TEXF bytes 8% bytearray ##h str BARIEEHIIHE AR bytes 8 bytearray 5 str 5
TERf bytes 5 int PEFTHUACIPR A L. S45ET9 45 HPTIR (—bb) B £ Hi 4

TE 3.5 A B AACH: P bytes 5 int ALK

Y5 L R TF ), Python AYES ARG A .pye XK. BH5S# PYTHONDONTWRI TEBY TECODE,,

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

PR TR - pyc SUPFAYSIEIT N . 2 UL pyc-invalidation., 45 default if, CLUEEMALE
SE REE T MG A (H I 7 S S A SCFRAR S BN AT IRE . 4B always B, BT TR AHE
1 .pye UM, MBI C I E L fe R E RAERIFRYE HX Y A IS BEATIIE . 2480 never I, Jk
TIEAAER - pyc SR S AR B A I SO E A T3k o

BT IRIERY . pyc SCPFITE SO 2 32 BRI .

-d
FrE it (BREZMMH, WK Tgi%Eni) . 51654 PYTHONDEBUG,
-E
ZWE T PYTHON* A&, BNl G B ) PYTHONPATH Fl PYTHONHOME
FiEZ I -P F -1 (FEE) 5,
-i
AR N2, S -c B, B sys.stdin AN@%&hm, PATHIAS ML, et AR
. AL PYTHONSTARTUP A%,
AT, WA A RER, KSR ma R EW . P PYTHONINSPECT,
-I
PARG 5550247 Python, XA H —E, —P fll-s 350,
TER BT sys . path BEANE S BIA T H AL S H P19 site-packages H3g . T PYTHON* 3
BiAS AR S 9 20 o 38R DA S 25 A BRI DA 1 P A B B AT .
1E 3.4 AT
-0
ok assert 1EA]PAMATAIPA __debug__ EAENZARIRS . d@STE pyc VRAZHIAM .opt-1
Y TN (bytecode) 30144 (£, PEP 488), Y% %] PYTHONOPTIMIZE,
TE 3.5 A A AR W ik PEP 488 1214 . pyc X4 .
-00
TEJEH -0 RIS 5 575 SO A7 R o JBIETE cpye TR ZHETARIN . opt -2 K REC 4uiF S (byrecode)
H S fE44 (Z 0L PEP 488).
TE 3.5 WUAS B AEAS T : (kY PEP 488 21 . pyc X444 .
-P
AR A AEA MBS AEM N3] sys . path:
« python -m module fird47: RNEMIYH TAEH%.
. gthon script.py 4T ANEMIMBIAEH . R E A58t WSS 4%
6 Chapter 1. $491T5HIE


https://peps.python.org/pep-0488/
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-q

-s

-u

-V

« python -c code fil python (REPL) iy 447 ANEMINZS FAFE, X FoRYe] T/EH 3.
TS PYTHONSAFEPATH YA/, PAJ—E Fl-1 (FHES) BT .

e 3.11 RAIA.

BIAE A2 AR N A SR BROBSURITIR A A
TE 3.2 JRATA.

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

TEZ A Python H, BEIeIi & 5 MG Ay FEBILAL , DARFPATAR I ERXT SR __hash__ O fHHIA
AP A REPLE . RAAENTAEFAS Python YRR RFORFFEE , (Hi2#E B MLERY Python AR
[AIE AR A AT .

WA BENLAL B TEET X RS O BR A0 i A5 | A0 1 246 IR 45 TR LB 3, 3X Fhi AR T M dict 7F fi
WIS B BERD O(n?) HZ4)E . 1525 http://ocert.org/advisories/ocert-2011-003.html T fBIEN .

PYTHONHASHSEED JRVFAR KW il 25 i 15 B — 1 [ 2
1E 3.2.3 AT
TE 3.7 WA R AEAS T eI AN £ Pk Z 05

AL I site-packages HERNME| sys.path.
B 55% PYTHONNOUSERSITE,
Z:

=

PEP 370 -- 43 il ' site-packages H 5%

A site B P AL T 0 G0 sys . path BHRAE. PR site AR AP R T AD
KA LA AR A MUY site.main ().

521 stdout Al stderr JAEFHZEm . LI stdin i TC5E A o
%152 5% PYTHONUNBUFFERED,

FE 3.7 fRAS & A AR ¥ - stdout FIT stderr JFAE AN )2 IAEANE T 22

FRRTEIR AR AT — A5 B, RRgomEme )y GRS siN BRI ). By (—vv
) B, BB SN ST — 2505 B 1B SR BB S g k.

5 3.10 AR AASH: fy site BEHAT AMGERF AL A, R ASAT . pth SCMFS
2] PYTHONVERBOSE

arg
(5 O Python RO LI IRUKHEE5 (5 BT IS sys . stderr,

e TR B BB R AR 4R AT TC AR PR LR T T HERR By 1 B 4 (BB R AR E OL T & 200 1)
HRLEE5):

1.1.

8p
4

|
~


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

-Wdefault # Warn once per call location
-Werror # Convert to exceptions

-Walways # Warn every time
—Wmodule #
-Wonce #
-Wignore #

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

action & W VMR ZUATHE , REAIF ST GBI A FR. B0, -wi &5 -wignore Af.
SERMSEAT

[action:message:category:module:lineno

1

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

A It) DeprecationWarning %45,

action FELQN_F g, B HE T ICR AR By s .

message 5 BT HEAE (5 BLMITURL: R4/ .

category FB5EE I HIMICHL (DeprecationWarning 45) . WAUEANFE4 s Rl B I bt
B S|P Sy Tk (< pac I R RN

module FELVCIL 2 (SERERRE ) BIRAAFR: X ILECE K/ NEHUSH .

lineno “FBZVLHCATS, Hr 0 ILELFT A1, MM THIE T115.

FAIPAZE 2 A - 3T MR 55 BC B2 AWy, RFATRG — N VLEC I A . JEvE-w
FETURFGE 20 (ORa, FEfAR S — RS0, SATHIH & oRaEI i ESEE ) .

L fE BAA W DA PYTHONWARNINGS BREEAE %], 0] PATE Python #2)3 1 ] warnings fiifit
fr#El. B, warnings.filterwarnings () BRECAIOE AR EE A IR FA .

12 i warning-filter F1 describing-warning-filters | 5 224077 .

B IR —47, AR AR Unix JE3NH # Lemd. iX3& M T DOS & I BU# AT .

PRE T AR SE & J@ 1. CPython H HijsE LT F 41 AT 1A :

e —-X faulthandler ¥J5 /] faulthandler. P& [H PYTHONFAULTHANDLER,

+ X showrefcount AJYEREFEEHRITETE A B MERESR B 200 A0 e, e S m 5 | T HESCRI 8 A 7
AFHE . 3k U T X A

e —-X tracemalloc {#ifl] tracemalloc it EBh%T Python WIEADEEIR . BRGNS T, H
A I Y 2 ORAE R BR B Y [ 5 B e ) -X tracemalloc=NFRAME 3K i 3l B 5 [l ]
NFRAME Wi/ iRE: . %2 tracemalloc. start () Hl PYTHONTRACEMALLOC | f#1ENE .

¢ -X int_max_str_digits Kf Bl ¥ BB F AP K E R B. 5 S
PYTHONINTMAXSTRDIGITS,

o X importtime WIRTKFAFETHRMIIE]. B2 B RBERAFR, RITH R (BIEFRERTA) FfH
Srifa] (HERRHR B A ) H R T i B2 RN AR T fE 2 A L3 F ¥ python3
-X importtime -c 'import asyncio'. S| PYTHONPROFILEIMPORTTIME,

« -X dev: Jg M Python FF &, 5IATEERINE L T B &' SE80d SRS T . 7S5
PYTHONDEVMODE,

o —X utfs J3Jf] Python UTF-8 #x, —X ut£8=0 ¥f W Hb2% ] Python UTF-8 FixX (B fifE AR
ViZ%<: B Eih 2 W) . 53555 PYTHONUTFS,

Chapter 1. §<1753hE
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+ -X pycache_prefix=PATH AV .pyc UFEH ALAG E H R AR AT, A Z AR

W I, PYTHONPYCACHEPREFIX ,

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

e -X no_debug_ranges & AEMILN S FEIFRFFIMIERF R (85017, IR nEL 8L
WY mFs i) WL E B A FE DI 6 . SXHE 75 B/ N AR S X S pye SCHRRHR A AR I AT HE
e S [ B AR AN e AL B R N . 9155 W] PYTHONNODEBUGRANGES,

+ —X frozen_modules £ ¥ iE B ¥k 45 L L2 5 B9k 5 A AL HI BT Z0% . {H A7on” FIREA
B9k T A off” F7R B AT Z 0. WA X 2 B %2 1Y Python (IF & 1% &) W) BRIA A7on”,
A2 W AE I A& AR AR RS AR G2 4 7) T BRIA Aot i B ¥k 45 1Y importlib_bootstrap”
1 importlib_bootstrap_external” FiHUR: 8 22w fH , B IZEARE I A off”,

B AVHEAMEREIFEE sys . _xoptions FHARARPUX (A

1E 3.2 A A

TE 3.3 iAS K AARHE: BT -X faulthandler 3&Ti,

YE 3.4 WA BAEASTE: 317 -X showrefcount fil -X tracemalloc 3%,
FE 3.6 fRAS KR AR #4917 -X showalloccount 3T,

TE 3.7 MUAS KAEASTE: i1 7 -X importtime, -X dev fll =X utf8 &I,

TE 3.8 fRAR K HEASH: Wl T -X pycache_prefix Wi, MAF -X dev i&IWFE io.IO0Base HH#§
£tk close () .

TE 3.9 A KR ] -X dev &I, TEFAFHR RIS FIRREIDEAERIREEE encoding Fil errors Z4)(.
The -X showalloccount &I E L .
TE 310 fRAS KK AEAS T W9 T -X warn_default_encoding Wi, BT -X oldparser #EI,

JE 311 RAR K& A 45 W ¥l T -X no_debug_ranges, —-X frozen_modules Hl -X
int_max_str_digits i,

1.1.4 FJ7 S R RYE I

-J
R ER 25 Jython fHi .

1.2 INETE

X LEPAIE AR 22 50 Python 91728, EATETEM AT X Z B b ¥ 2, (5 -E 5% -1 BRAb. MPELE, X467

TEMM GRS iy DT I K78 IR A BB E

PYTHONHOME
AR Python N B . BRINIE I T ERAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W%, H prefix fll exec_prefix eI ENERHS, BHOAHMY
T /usr/local,

Y PYTHONHOME #i% NEAH RN, BHMESFNEN prefix Ml exec_prefix, TENWEIRERS

[RIH{E, T#¥F PYTHONHOME &K prefix:exec_prefix,

1.2. IMBETE 9


https://www.jython.org/
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PYTHONPATH

HEIAREH SRR R . AR S Ly PATH M — B Z A~ os . pathsep 70 [ H sk
HARA R (B0 Unix bS5 Mi7E Windows _E 1405 ). BRIAZM AR H 5%

W T HHE H Sz 4, ¥4 PYTHONPATH £ H I AT | 42 & 46 Python A8 zip S (PR si4miFIE
K)o T¥EM zip U RAY TRALH
BINFR G| B RO T e iR, (HilHEHZ A prefix/lib/pythonversion Jif (S0 E3CH Y
PYTHONHOME), B % = XMHUSME| PYTHONPATH,
B H SRR AR R G BN PYTHONPATH Z /I, RN _ESCHAE vt frfifiik iy SR
12 AT ATE Python F&JF N NZL & sys . path SKE#HFTHAE.
PYTHONSAFEPATH
%i&%ﬁ&%éﬁiﬁff?ﬁ% A ZERF A AL IR RM NS sys . path: Z0L-P I T
LSRR
TE 3.11 HUAS A
PYTHONPLATLIBDIR
WAREHR N EE T, M sys.platlibdir fH.
TE 3.9 AN
PYTHONSTARTUP

XA AT B SCPRI 44 B, 1% SCHE I Python iy - 78 A2 BB B AR 7R AT 278 Z BT IR
1o A AAES S H A A AT I [7]—fin 4 23 8] PP, PREHE e i S AR 42T DA
AW P ICREI A o RIS ] AFEEXA SO B R R AT sys . psl il sys.ps2 AKHT

sys.__interactivehook__ .

ffiff] filename (&5 & HitZE cpython. run_startup .

PYTHONOPTIMIZE
EUWRPE BN — DN ESFEFER, EMAHY TR E -0 5. WG — R, WIE Y4 T 26
E -0,

PYTHONBREAKPOINT
AR B AR B, B IS S ARSI A X S, 5% 0T R S AR R
S, MEZT XS H sys.breakpointhook () WERINLBRIZTT, F&E B SR HNEMN
breakpoint () R M. WIRKBE, HKENTTFAH, WEHY T pdb.set_trace”, FFILAF Bix
HTFFER0” 2530 sys .breakpointhook () AYERIASEE AT AR =11 B 324 0] .

15 3.7 AA

PYTHONDEBUG
WA BRSO — DR FA S, B THEE - d 0. WRBON— DR, e T2k
FE -do

PYTHONINSPECT

A AR — D= TR, B T -1 I

1A &t n] fy Python fURS ] os . environ SRABHLATEREFy 245 o i #or AL A
G R AW SE FP S cpython. run_stdin,

TE 3.11.10 fRAR KA AR 8 (also 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
B BALRBON — MRS TR, B T HEE - u i

10 Chapter 1. $491T5HIE
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PYTHONVERBOSE
BEAS R AR — RS AT, B TR v . RSO — R, BRI S T2
HHE -V,

PYTHONCASEOK

USRS &, Python #f Z20% import A HIYI/NG . X {FE Windows FI macOS _FAHZL.
PYTHONDONTWRITEBYTECODE

SRS B MR N — D ARZEFAFER, Python KA K SHRTEFAPBRIN B A . pyc SCF. XA T4
SE —B .

PYTHONPYCACHEPREFIX

WA E T S BE S, Python KiEH B H XM P EERZE T B A coye XM, A Z IR 1)
_ _pycache__ Hd, XY THE X pycache_prefix=PATH i&T,

1E 3.8 A TIA.
PYTHONHASHSEED
AR AL R BB BN random, RO —DRENLEER str 71 bytes MRS AIZHHIFI T

W PYTHONHASHSEED R H— A BEBUE, "B RF A [ 2 i 1550 ok A6 e A BEAILAL T 10 25 1
AU hash() 4558,

EMRMRARITTTANABET, R TR A AREN, SUAH— A pyon JERSC:
EiNIE
BHEHO ATy~ (04294967295 FETH I - HERISL. S5 O Y548 TIVA RS BEALAL
1 3.2.3 URIIA.
PYTHONINTMAXSTRDIGITS
WIS B RS — S, SRR R 12 ) ST R M R
7 301 AIA.
PYTHONIOENCODING

MR B ETEBENRZ AR E, BB 5] encodingname:errorhandler {EVE N E
4 stdin/stdout/stderr i i 4%, encodingname #l1 :errorhandler #4-#f/ Al i, 57 str.
encode () HHYE AHIA .

X1 stderr, :errorhandler B4 WiZNE; ANIEFEF WM 28 'backslashreplace’,
TE 3.4 WUAR K HEZASH:  “encodingname” F4PUAE 2 0%

TE 3.6 A K AR 72 T A Windows b, X122 B G 2o X 2 20 AR BT 2 gty , BRARLHE
5E T PYTHONLEGACYWINDOWSSTDIO, Mt ARyt 5 A2 ] i SCOF A B WA 32 g .

PYTHONNOUSERSITE
SR E T LAY, Python RFAHE H P site-packages H FZEME| sys.path,

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

B R P EEE K, BRHRITE user site-packages H P\ python -m pip install
——user W] ZR KR,

ZUL:
PEP 370 -- 43l 'Y site-packages H 5%

1.2. IMBETE 11
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PYTHONEXECUTABLE

WARBCE 7L RE, W sys.argv [0] RRgsh ASRE N A 2l il C Tt BTk ife. X
{XAE macOS i1 .

PYTHONWARNINGS
B BN T -0 BT AR — LA S 2 R TR, B T 20 E -, SRR
HEPURS i Wive S A b vt N
e ] BB B R A R TC A P M R 0B AR e 5 A 4 (BB RAE B B & g 1)

AR L)

Warn once per call location
Convert to exceptions
Warn every time

#
#
#
# Warn once per calling module
# Warn once per Python process
#

Never warn

12 5] warning-filter 1 describing-warning-filters | 5 224077 .
PYTHONFAULTHANDLER

R A B iR A — N E S #4455, faulthandler.enable () &¥EEsEE T S~ SIGSEGY,
SIGFPE, SIGABRT, SIGBUS F SIGILL &5 548 — AL PRER DAL fif Python [ #l{E 5. . I EEAS &
ZMF-x faulthandler 3BT,

1E 3.3 fATNA.
PYTHONTRACEMALLOC

AR BRI AR BN — N IE S A, WS tracemalloc i 2%} Python A7 i ) IR
B 2 RMER RAFTEIR BRI 5 B P oK igk. BI4N, PYTHONTRACEMALLOC=1 HARFFRI
B, &5 tracemalloc.start () R THELEE . XENTIRE -X tracemalloc i,

1E 3.4 iRA A

PYTHONPROFILEIMPORTTIME

AR SIS B BN — A HES AR, Python Y5 & B/REBHR S ARES: T 2 KIE]. XS T5E X
importtime &,

e 3.7 UATIA.

PYTHONASYNCIODEBUG
WEAR AR B — AN RS AR, W )E M asyncio f JHiEE
1 3.4 A A

PYTHONMALLOC

BEE Python Y1743 s A1/ek 225 TR 1
15E Python T [ ) N7 Bt 28 i -
o default: (i BRIANAEHLAS .

e malloc: XA, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
JEf malloc () PR%L.

e pymalloc: X} PYMEM_DOMAIN_MEM #l PYMEM_DOMAIN_OBJ I {fi i pymalloc 4 fir 8 Ifii %
PYMEM_DOMAIN_RAW I{#i ] malloc () ER%k.

L PRI T
« debug: 7£ BANIF i B2 T

12 Chapter 1. $491T5HIE
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e« malloc_debug: 5 malloc MRMER LSRR T

» pymalloc_debug: 5 pymalloc fH[FE{HIE S i+
1E 3.6 JRATIA.
16 3.7 WA K AR T SN Y "default™ LS.

PYTHONMALLOCSTATS

WERBEN —DARZEFAFH, Python FF7EAER AR ) pymalloc R XIS A K 7E 5 IR T EI pymalloc 4
TR GITHE R .

U PYTHONMALLOC BREEAS RPN ASRHIIFE C AR malloc () Zplcdy, S IR Python FECEA
X pymalloc, NIJHASERE4E 20
1 3.6 A S22 A S RO T DA S 40 Python. AR SRR E Ny 255
AR ER LR A AR AR R

PYTHONLEGACYWINDOWSFSENCODING
MR H AR FZ5 5, BRA R filesystem encoding and error handler FizRHRIE 5 3.6 fiASZ BiHI{E “mbcs”
N “replace” . M), BRI FIEIAE “utf-8” F1 “surrogatepass”.
XA PATF a4 T sys . _enablelegacywindowsfsencoding () FEH -
B] F 4 Windows.,
1 3.6 AT B2 1S PEP 529,

PYTHONLEGACYWINDOWSSTDIO
MR, AR, GBI 6 ORI A%, % B0k Unicode - APIFIRAET 3
=H G AR T HE TS, A E M utf-8.
WERARHER BT E 0] (B SCUREETE ) AN 248 098 il 65 28 b DX AR B 2 1 220
B] F 4 Windows.,
TE 3.6 HUATIA.

PYTHONCOERCECLOCALE
WERE SR 0, K553 Python iy 47 Bk RHZ SL 1 3L T ASCII ¥y C 5 POSIX X 3a ik 5 il 5 46
FE AR T UTE-8 [ &
AR AR R R E (B0 0 DAAMNME) , W7 B PR AR ) LC_ALL RISt AR S ik &
I HAfeA545 LC_CTYPE ZEI1) 24 Fif X I E 101 5l 35 M BOA Y ¢ I, 3034 8 B aCHR R T ASCI i)
POSIX X1, #RJ5 Python CLI KEAE N E R REASIZA TS 2 Bi 243 LC_CTYPE ZE R85 & ¥ AL E T
H1) DX I35 1 -

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

AR BEE T LA IS i —A>, NI 4R1E Python 1247 2 BiHHARF7E 24 1) BERRPRIE HoAH [ 115
B LC_CTYPE MRl H . X HORIR T AREAS AR By A2 AT T ] — B F A H b ] JROR DX I e 191 ) 247
(14 GNU readline JF) Z4b, ibREAE T HERE CCIEXLEURE R A TEIZTT Python ffREgR) A KAE A
PREEIM AL Al C KIS B4 (B0 Python  2HJ locale.getdefaultlocale () HHEFIHEHAB
e

(i 3 Ml 53 o b 1 B = Xl i o 4 T o — AN R TR B 38 sys . stdin fll sys.
stdout JBJf] surrogateescape fiRALFELS (sys.stderr 444 {fif] backslashreplace YA
TEATAT A I T v — ) o X ANIALALIIAT A AT AR E 7 X PY THONTOENCODING R o

1.2. IMBETE 13
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T IEECE B, AR T KGR A, B WY Python 24T BRI IR AL SEAS 5 9% figh 5 il A%
e ) X 3 T A i 1 RS )% B PYTHONCOERCECLOCALE=warn 52 Python ¥ stderr F%&
R .

TR, RIEAE RIS e e S5 1, s e R R BN A 3a 1) B AR IS, BRIN PYTHONUTE S 4T
FEAEAL S EE T ASCIL {1 DX 3o Bl S5 o b 200 () Bof 25 Y 1 0 A AR il A R Ol ASCIT TR i@
UTF-8 fENRGHE T

u] A4 Unix,
TE 3.7 AT 1517 PEP 538 T 0 .
PYTHONDEVMODE

USRS R AN — AR P47 , WIS JE A Python JF AR, SIAFERVAE L N BT RS &
BOPHE KRIGBSMBT TR A . XS TR - X dev #EI.

8 3.7 JAS A
PYTHONUTF8
RN 1, F52 )5 Python UTF-8 L,
A 0, W% Python UTF-8 Fix .
B EATA HAh IR 25 A5 H S TE MR R AR 0 e - B0 152
TE 3.7 BUAS A

PYTHONWARNDEFAULTENCODING
URAZIIR AL BB — D AR, AR T S X BRI GBS, ¥F 25| & — 2%k EncodingWarning

1% [ i0-encoding-warning 3¢ T 1 E .
1E 3.10 JAIA.

PYTHONNODEBUGRANGES

WERBLE T AR, ERFINTEARX R P O EOMIEFE (G547, JFUG5 A% 545 5 fii
Fohit) WU 2 a4 2 T R . IXTETREBUNI AR XT RN pye SCIFIHARA AL H: AT 7EARRE &5 SR
(e 5 P 5 AT/ AL B 7 BB

TE 3.1 RAA.

1.21 ARRAEE

PYTHONTHREADDEBUG
R E A &, Python R A LFEJH I (E BT EVE) stdout.,
EFLPython 849X AN
M 310 RGBT, KF7E 3.12 R PR ER.
PYTHONDUMPREF'S
AR, Python K7 3¢ PHARRER o 4 107 16 B RS R AN | T4k
FEH--with-trace-refs 4§k kAL & Python,
PYTHONDUMPREF SFILE=FILENAME

’@%iﬁﬁéfython EAE I PH AR AR S REATY SR AT T O R AN 5| VTG i 2 B BRI A B 45 1 1) B A P
NAIBEE R

T -——with-trace-refs ik it # Python,

14 Chapter 1. $491T5HIE
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CHAPTER 2

£ Unix IR T~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g

Python FSEAE R Z R Linux RATHR b, FHAER— iR IEa i b 7o (o2, BT REARSIGE I iy e 2L )
RETEAATIBAR BER BT PR AT o X T DA AU R M G 13 A T iR A 11 Python,,

W2 Python A TS24 BATE AT R BER B, 00T AR RAE Y A O Y AT B @ . S FI0A
T
S
https://www.debian.org/doc/manuals/maint-guide/first.en.html
Xt Debian ] 7

https://en.opensuse.org/Portal:Packaging
%t OpenSuse Jfj !

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

17
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2.1.2 7£ FreeBSD #1 OpenBSD L

o FreeBSD I/, fii [ AN &8t

[pkg install python3

« OpenBSD HIF*, il PAF av a8

pkg_add -r python

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

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

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

2.1.3 7 OpenSolaris % L

HRATAM OpenCSW ZRER . 22255 K i i 4 Fh iR A< [ Python. .4l pkgutil -i python27 .

2.2 {33 Python

WSRARAE H © %1% CPython, T4 5LRHAY R ZRER JACY o ARWT PATR Bdso A1 i) source i@ B INUIUR
[ clone. (ARARARZTTEAN T, B 2ARBELLATSE clone. )

ey A ) i 2 ALK

./configure
make
make install

Ff5E Unix -5 02 5 2 0 RIS 00 2 PEAHICRAE Python IR U BUMR H 5T By README.rst 3
s

M make install AIPAZEEENINEE python3 —3EHISC:. WL, BN make altinstall i
AiEmake install , RHGHERLLET exec_prefix/bin/pythonversion,

2.3 5 Python #HXBIEEEFIIHF

ST AL BIRI: prefix Mexec prefix BT BARZE I FLI 4 BN £ 4 GNU
B BT AR A

Blan, FERZH Linux R4 L, PIERBOAER /ust .
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XH/EF =
exec_prefix/bin/python3 RS I HEE O B

prefix/lib/pythonversion, exec_prefix/ AEIMERBLEH R HEREAE
lib/pythonversion

prefix/include/pythonversion, 115 71 & Python ¥ & Fl fix A f# R4 Ir 75 19 in-
exec_prefix/include/pythonversion clude CAFR) B SR B
2.4 I

AL Unix b Python JHIAS, & BEARANATHRATALR, fn:

[$ chmod +x script J

HAEBIAR R THRR A B — A~ Y Shebang 2. — MREFAYEFEE # 2

[#l/usr/bin/env python3 J

FHAEEEAS PATH HH2 5 Python fREAR . (HUZ, JELE Unix AR BEA env fiydy, HILATRERGZRF /usr/
bin/python3 i 4 N AFREAR AL .

BiXE Python 7S H (i [ shell /74, 152 F subprocess ik,

2.5 HE X OpenSSL

1. BT & ATRI OpenSSL B B A RGAFAEATFMEE , H KRB F openssl. onf CHBAFS-HERM H 3%,
BALT Jete e TERZELITI EAZSCHRTE /ete/ssl B3 /ete/pki/tls H. ZH KB Y
BE—A cert .pem HFI/EE—4 certs HE.

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

2. N, 9iFIf4e% OpenSSL. HHIRREE A install_sw A& install. install_sw B HFRA
£PH openssl.cnf,

-

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

$ make -j1 depend
$ make -78

$ make install sw
$ popd

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

24. 210 19
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($ 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

L

Fril: OpenSSL AN I KA1 HUHAT ] T 34 HY ABL. ARG 28745 1% Python ST OpenSSL. i il —4>
HHI A AR X R X OpenSSL L BU AT A T

20 Chapter 2. #E3 Unix I35 T Python



CHAPTER 3

Be & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

[ ./configure —-help

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

3.1.1 EAIR

——enable-loadable-sqglite—extensions
1E sqlite3 By _sqlite ¥ JREHU PR G CRFAIMED - (BT,
2l sqlite3.Connection.enable_load_extension () JF{EH] sqlite3 fibk,
1 3.6 A
——disable-ipv6
S TPV SR (BFF R SCRABRINE ), L socket ik,
——enable-big-digits=[15|30]
%E X Python int Ui LA A/ 15 5 30 HodF
TERRNTE LT, iR/ A 30,
X PYLONG_BITS_IN_DIGIT & 15 8% 30,
%l sys.int_info.bits_per_digit .
—-with-cxx-main
—-with-cxx-main=COMPILER
Zi1% Python main () pREL, F C++ ZRiSasidfE Python W HfT 304 $CXX ‘B COMPILER.

21
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——with-suffix=SUFFIX

f Python fn] PRATSCIF IS SR BLE N SUFFIX .

1F Windows Fl macOS FERIAJGZRH . exe (APHAT XM H python . exe), 7F Emscripten node |24 . Js,
1€ Emscripten J|Yi#% 28 .html, 7E WASI b2 cwasm, WMAEHALV-& FR— AR/ THAT3C
2} python).

FE 311 AR KA H: AE WASM 5 FBHAJE SN . 3s, .html BF .wasm Z—,

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

Select the default time zone search path for 2} zoneinfo.TZPATH EFEER NI XK R ¥ HE. &L
zoneinfo LAY HRiEH L E .

Bk JA: /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

Gt _decimal ¥ RSN AR AN RIC, MARMEEAM ET3C (BRIK), 20 decimal
B

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

S5 C i E %t UTF-8 il Zisk (BHAHEA ) .
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) .

FELE Linux ZATHRIFT AL SRS B U TR 48K 9 22 » Ul Fedora fF /usr/share/python-wheels/
H s T 423 wheel 1, AL SE ensurepip._bundled fi,

£ 3.10 HATIA.

22
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——with-pkg—-config=[check|yes|no]
P BRI 24 ] pkg—config HAG I BHKH .
+ check (BRiAH): pkg—config A ]I
o yes: pkg-config ML,
o no: FLE A pkg-config HIl HAFTE
18 3.1 RAHIA.
——enable-pystats
JE N ERGE T R .

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

ffiffl Tools/scripts/summarize_stats.py KB ITHIE.
1 311 RAA.

3.1.2 WebAssembly &I

——with-emscripten-target=[browser|node]
N wasm32-emscripten ¥ B4 HAFE .
« browser (BRIAH): FHihnzif/) stdlib, 2RI\ MEMFS,
« node: NODERAWFS i pthread 37 3.
1E 311 RATIA.
——enable-wasm—dynamic-linking
i WASM J5 I Bh & HER SHF o
EHASHERE ] dlopen. AIPATICPERIR/INRE i T BR A SE A5 BRI R DR P i S o
£ 311 JUAS T

——enable-wasm—pthreads
> WASM J= ff] pthreads 374 .

1E 311 A

3.1.3 TREHET
——prefix=PREFIX

76 PREFIX 228 0I5 6 S0 . 78 Unix b, BERIAK /usr/local.

ZAE R EIB TS sys .prefix 3KH.

Ve, AP PMER ——prefix="$HOME/.local/" fEH K H 143 Python,
——exec-prefix=EPREFIX

1t EPREFIX W23 B o R S, BRI ——prefix,

AT AEIZITHIHE ] sys.exec_prefix FRHL.

3.1. ECE®Em 23
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——disable-test-modules
AGFFLHE test B, 1 test WH _testcapi ¥FRAIR (BRIALGIFITFLA).
1E 3.10 A TA.
—--with-ensurepip=[upgrade|install|no]
ek Python “ZHEIIZATH) ensurepip fiyd.
o upgrade (®Ri\): iZfT python -m ensurepip --altinstall --upgrade fiid .
e install : i54T python -m ensurepip --altinstall fii‘d
e no : /NE4T ensurepip.

1E 3.6 FATIA.

3.1.4 HEEMEIR

)] ——enable-optimizations —--with-1to (PGO +LTO) W% Python, DA{HSZIHAERE.
——enable-optimizations
H PROFILE_TASK J&i I VABCE S SRt (PGO) (BRIAMEEA) .

C %1% Clang T2 F| 11vm-profdata F2/F#17 PGO. f£ macOS |, GCC MFHFEMFE: 1
macOS | GCC H 2 Clang [ R4 T T .

R ——enable-shared fl GCC , & 0] PAZEJH libpython R i SUIRME : 7E 1A FIEERAR AR

EHIIA -fno-semantic-interposition .

TE 3.6 JRATIA.

TE 3.10 fRAS K A=A #F GCC _Fffiff] —~fno-semantic-interposition .
PROFILE_TASK

Makefile il $f{3F85745 5 PGO (1 Python fr 44754k,

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

1 3.8 A
——with-1lto=[full|thin|no|yes]

TEGm ikt fE s AR R Ak (LTO) (BRINHEEA) .

LTO K} C Zmi¥+s Clang T2 M %] 11lvm-ar 40 (% macOS WKy ar) , PAKSZRF LTO (1454 4%
(1d.gold 8 11d).

1E 3.6 AT

76 3.11 UAHIA: e{# ] ThinLTO 54, #7E Clang Fffiffl ——with-lto=thin.
—-with-computed-gotos

FESRAEFAATE T goto THEL (FESCHFAY S IFEAR EENE ) -
—--without-pymalloc

S5 JHFE 1) Python N7/ Fitas pymalloc  (BRIANE ) .

Z: WIREEAS e PYTHONMALLOC
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——without-doc-strings
SNFS SR TAF R LA N AE ST (BB ) o Python HiE U SURYFAFER AN 2580 o
ANE N PY_COERCE_C_LOCALE %%,
Z: % PyDoc_STRVAR () .

——enable-profiling

M gprof JHH CHEFHRANILITA (BOANEH).

3.1.5 Python i R 4%miFE

P CA Python 24877 A ——with-pydebug SHIIHIE,
PEASRCR -
o BOAB/RITAE S 8 warnings B, BOAE LRI R2 21
o f£ sys.abiflags HILA d i,
e A sys.gettotalrefcount () K%,
o TS EMA -X showrefcount ,
o MIEAENN A PYTHONTHREADDEBUG ,
o WIS __1ltrace_ ARRHYSCRR: ANARE LTIRAL R STET ARG SRAEIEI T E AR OB B .
o B ARSI 1, DAGEAGI Geuir X i 1 ALHC A AR 1R

o TE X% Py_DEBUG fl Py_REF_DEBUG ,

o WANBEFTES A A £ XFH #ifdef Py DEBUG fll #endif FrEEMMAIL. HH assert (...) Al
_PyObject_ASSERT (...) W& NiXE NDEBUG % (HHSH-—with-assertions ELE L),
FE BT A

- TN RS ) G B A

- {0 Unicode Fl int XJ4eh}, WAFH AT TS, HTRIE G TR IEIRIXTS

- WRPRAT BE T BRSO 2 W S 1 R TR TR T R 2 5 1 R s

- KA AP RET A BB 15 AN AU 24 1

- BIRUGEERY (ge.collect () BRER) XISk dE T Lo RAKG A

- WIS RIS F B A5}, Py_SAFE_DOWNCAST () EARAr 8 R Rl F s s ot .
%I, Python JF KR AL ESH ——with-trace-refs .,

T 3.8 WA KA AR AT ORI U P 4 UAE & ABI 3251 & LT Py_DEBUG 75 NP [l B L
T Py_TRACE_REFS % (B --with-trace-refs &%), X8| AT M2 ABL 321

3.1. ECE®Em 25
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3.1.6 A EIN

—-with-pydebug
FEIRRAE T 4hiF Python: € L% Py_DEBUG (BRIAAEEH).
—--with-trace-refs
TV A S R R (BRI REEH ) .
RWORINF -
o "E X Py_TRACE_REFS %%,
e IA sys.getobjects () EREL.
o IEASE NN A PYTHONDUMPREF'S ,

PeHRA S At (BRAGRIFA) sl (Py_DEBUG il Py_REF_DEBUG %) ANH & ABI %
P,

1E 3.8 AA.

—--with-assertions
RIS C s assert (...); fl _PyObject_ASSERT(...); (BRHAREMH).
IR BB ZEL, WIHE OPT i d A0 & A E S NDEBUG 7.
Z-—with-pydebug &I (X %iFRX), BHITABHAKES.
1E 3.6 FRASIA.
—-with-valgrind
JE Valgrind - (GBRIAEEH]) -
—-with-dtrace
JE 1 DTrace (BRIASEH).
25 F DTrace #1 SystemTap {iljiz, CPython.
1E 3.6 A TIA.
—--with-address—-sanitizer
J& H AddressSanitizer 7RG asan, (ERAHZEH).
1E 3.6 JRASIA.
—-with-memory-sanitizer
& H MemorySanitizer [N RG] msan, (BRIAHEE).
1E 3.6 AT
—--with-undefined-behavior-sanitizer
J& il undefinedBehaviorSanitizer 7 5F Y47 ubsan, (BRIAHZEH).
1E 3.6 A TIA.
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3.1.7 HEIRIEMN

——enable-shared
J& B 4t =2 Python J& Libpython 4% (BRIAKHZER ).
——without-static-libpython
A% 1ibpythonMAJOR . MINOR. a, WANZ%E python. o (BN RiIFIE2E%E),
TE 3.10 A

3.1.8 FEikIN

—--with-1libs='1libl ...'
HERIIE (BOARZ).
——with-system—expat

MEZHM expat FE4iiE pyexpat Bk (BUANT).
——with-system—£ffi

ME 2K ££1 EGiF _ctypes ¥ JEEIR, S ctypes Bt (ERAFHMARLEME) -

—-with-system-libmpdec
M E%46H) mpdec R4 _decimal ¥R, S decimal B (BRIANTT).
1E 3.3 AT
—--with-readline=editline
] editline JE{EN readline B )5 i .
EX WITH_EDITLINE %%,

e 3.10 A
—--without-readline
R readline fidk (BHIAL).
AE X HAVE_LIBREADLINE %%,
e 3.10 HRAIA.
——with-1ibm=STRING
B Liom B PR N STRING (BRONTE LRGN E) -
——with-1ibc=STRING
B Libe C PRGN STRING (BN LRGN E) -
—-with-openssl=DIR
OpenSSL (R H 3%
1E 3.7 A A
——with-openssl-rpath=[no|auto|DIR]
W H# OpenSSL Wiz} H (rpath).
e no (BA): AR E rpath,
e auto: IE-—-with-openssl fll pkg-config H 3N rpath,
o DIR : H3E1%H rpath,
e 3.10 FRAIA.

3.1. EEEREI
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3.1.9 LMk

——with-hash-algorithm=[fnv|siphashl3|siphash24]
1 Python/pyhash. c RHIMAEEIL.
+ siphashl3 (BRIA(E);
e siphash24;
e fnv.
TE 3.4 BUAS T
15 311 BRI #4017 siphashl3 H HA2# iR
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake2
PN B AR
e md5,
e shal,
e sha256,
e sha512,
« sha3 (37 shake).
e blake2,
1E 3.9 ANA.
——with-ssl-default-suites=[python|openssl|STRING]
5 OpenSSL BN H IS B 1775 R
« python GRIAE): R Python HEFF 4% .
« openssl: {484 OpenSSL ZRIAEAZ).
* STRING : R A E ST
2L ss1 Bk,
15 3.7 ATIA.
e 3.10 A K AAE T 5% python FI STRING 454 TLS 1.2 SR RMRAS I HML o

3.1.10 macOS i&In

2, Mac/README . rst o

——enable-universalsdk

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

——enable—-framework

——enable—-framework=INSTALLDIR

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

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

e universal?2,
e 32-bit,

e 64-bit,

e 3-way,

e intel,

e intel-32,

e intel-64,

e all,

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

3.1.11 3T N EiRER
UG, SRERACSUREE, TR T BRI CPU SISk - FZE Python. 3 SUAHF S — XTI Y
£ 1Y Python fifEds . 43T Python A WA A2 X 4 1Y 4L Python JASAH PLAC.
——build=BUILD

A T4 BUILD EHATH @B, W1 config. guess il #ENFG3].
——host=HOST

X G DA EAE HOST (HAR1-65) Lzt
——with-build-python=path/to/python

FEW AR S i AL # python BRI SCPFRBEAR

16 311 AT
CONFIG_SITE=file

Fi 1) — A A TG B E AR T SO A AL

3 config.site A :

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_dev_ptmx=yes
ac_cv_file__dev_ptc=no

AT X iR

CONFIG SITE=config.site-aarch64 ../configure \
—-build=x86_64-pc—-linux—-gnu \
—-host=aarch64-unknown-linux-gnu \
——with-build-python=../x86_64/python
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3.2 Python 9@ &4t
3.21 MERGHEENH

e configure.ac=>configure;

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

e pyconfig.h (H configure fz);

e Modules/Setup: H Makefile i [ Module/makesetup shell A #E ) C P RE;
« setup.py: i/l distutils BERIGEY C ).

3.22 FRMESR

« Cxft (L) RAEAXIGIM (Lo) M.

o —MEEE Libpython (.a) XTI .

+ python.o fIEZSFE 1ibpython #5EH: B A F2)F python Hi,

o C ¥ & Makefile (ZI Modules/Setup ) fil python setup.py build fZE.

3.2.3 £ E Makefile B#r

o make : JHARIEE L Python,
o make platform: : ¥ python 27, (BEAMEIREEDY RBARERL,

e make profile—opt : i Jf] Profile Guided Optimization (PGO) #J % Python . AR W] DAf# }ﬂ configure
M -—-enable-optimizations P RME N make MEIAEH#E (make all 5 H 2 make ).

« make buildbottest : 4% Python }fiz47 Python {24, 5 buildbots Jjix, Python ¥ 5 =CAH [H] .
WEAS R TESTTIMEOUT (Hfii: FP) SRECEMEGEERTEE (BRIAH 1200 B 20 2+41) .

e make install: FJEEFFZEE Python .

e make regen-all : EHAEM JLFE) FrE LM XY make regen-stdlib-module-names Fi
autoconf WA A AR B SCUF R HIZT T

e make clean : @%*@@Eﬁiﬁ:
» make distclean: S5 make clean Mi[A], {HHLMHIRR FhFC BB AS G0 8 ) S

324 CY R

L C PR RAE NN B R, el sys Bk, E1#EE X T Py_BUILD_CORE_BUILTIN ZZAYHE L
Y. NERHGEE _ file. JEME:

>>> import sys
>>> sys

<module 'sys' (built-in)>
>>> sys. file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '_ file_ '
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Hfth C ¥R R AR, L _asyncio #idk. BEAIHEE X T Py_BUILD_CORE_MODULE ]
FEMR R %, fE Linux x86-64 [l T-:

>>> import _asyncio

>>> _asyncio

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

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

Modules/sSetup I T/ Makefile A%, AR C 4§ €. FESCIFHITITSk, C Rtyd BRI, FEFRC
*shared* Z J5iE YRR SIS

setup.py MIA M distutils Bk CHES ISR,

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

o WM Py_BUILD_CORE_MODULE EF X 7T, {#iff] Py_EXPORTED_SYMBOL .

o HIN{# ] Py_IMPORTED_SYMBOL ,

%% Py_BUILD_CORE_BUILTIN #45iRHAE/E NI ZHEMEN CY R L, B PyInit_xxx () pREL
MASHSE, FHSEANEM ImportError .

3.3 GmiFSRMBERNERE

WA . /configure FIFEEAS R EREIN, ot Makefile ffiff.

3.3.1 TR RaIERE

CONFIGURE_CPPFLAGS
AP E CPPFLAGS WHBEEIRSS . /configure A,
TE 3.6 AN
CPPFLAGS
(Objective) C/C++ Tl Ab # 48 b5 i, G40, 40 2R 3k SO AL T B 45 HE W H 5% include_dir H, 1 {f H

—Iinclude_dir,

CPPFLAGS Ml LDFLAGS #¥s B0 shell f{H, PAE setup.py RERS(H H IAEE AR & b 48 10 H M -
AR,

BASECPPFLAGS
T 3.4 JANA.
PY CPPFLAGS
RGBT G2 SO I T &AM AL B AR AR

EoN i\ 5 $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) .

1E 3.2 fRATIA.
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3.3.2 miFBRHFEE

CcC
C Hikarda 2o
Bin: gecc —pthread.,
MAINCC
C giian iy M THEB python EAMREFH main O KA
HIC B AR ) ——wi t h—cxx—main JEICE M 5.
BINH: s (co)
CXX

C++ Giifa 15 2.
MR T ——with-cxx-main JEIR, M.
Bin: g++ —pthread,
CFLAGS
C HiiFdntriti.
CFLAGS_NODIST

CFLAGS_NODIST JHI T HI i i Resefl stdlib C ¥ J€. 4 Python 223 )5, HikrebraG RNV iZ M A distutils
CFLAGS [)—#R4rif, RIDAMEHE (bpo-21121 ).

Feldh, CFLAGS AR Y4405

o GIEERTIEAR -1 U TN ERE SR R R KR . - T EFRRHE B G WIF 43, I B cFLAGS
AR AT AR AR 6 T user- 11 package- 2R PR HERY - T AR

o MBI —Wwerror P4 R MICIES M i H) P2 i AL @ AT A FE Y s A
e 3.5 A A
EXTRA_CFLAGS
AN C Fiideds i 2
CONFIGURE_CFLAGS
Ap s CFLAGS WL i#%, . /configure A,
1 3.2 A
CONFIGURE_CFLAGS_NODIST
A5 CFLAGS_NODTST WAL . /configure A,
1E 3.5 JAIA.
BASECFLAGS
Fhlig ARG o
OPT
AR .
CFLAGS_ALIASING
JEAREUOR R 4 bR, T 4 Python/dtoa.c
1E 3.7 A A

32 Chapter 3. A& Python
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CCSHARED
T M 3L ) i s
4N, —fPIC¥E Linux fil BSD _EA#if.
CFLAGSFORSHARED
A RS AT S S N T M) C ARk .
. BRINM: S (CCSHARED) , ¥4--enable-shared #iffi I, WIAZSFAFH
PY_ CFLAGS
BRiAN: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

B A 4! $(CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$ (srcdir)/Include/
internal,

TE 3.5 A TA.
PY_STDMODULE_CFLAGS
F T FRREAR X G SCI Y C i
BRAN: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $ (CFLAGSFORSHARED),
1 3.7 AA.

PY CORE_CFLAGS
24NN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

T8 3.2 BAIA

PY_BUILTIN_MODULE_CFLAGS
iFaehrias , PR TERE R RABTHRAE A N EARHOR A EE, A posix B
BRi\H: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN .
1 3.8 HUAHIA.

PURIFY
Purify fig4>. Purify j&—MNAFHIAFET .
B ZFfrE ORMER) .

3.3.3 pHERRE(L

LINKCC
T HIE U python il _testembed HFLFEISEREIE A4 .
BRiAN: $ (PURIFY) $(MAINCC) ,

CONFIGURE_LDFLAGS
A5 e LDFLAGS WI{HBE B4 . /configure Ji7S,

WERFEE CFLAGS , LDFLAGS %%, XFEH Pl PAFE G 247 LA FH EATRAB X S, 1A F i 2]
TR

E 3.2 AT
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LDFLAGS_NODIST

LDFLAGS_NODIST il 55 CcFLAGS _NODIST #[Fl. 4 Python Z73% )5, HEREESFRE A NAZ AN
distutils LDFLAGS {)—34riF, ATPAMAE (bpo-35257 ),

B, LDFLAGS A 4005

o AR -L ON TN R RCER RIS . —L BARR NS AP AL R, IF H LDFLAGS HHY)
LAEARERRFILSC T user- A1 package SRR ALY —L AR

CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure 4R,
1 3.8 JATIA.
LDFLAGS
FEREASRAE, N, WARIEAL T AR R H 5% lib_dir h, R -L1ib_dir .

CPPFLAGS Ml LDFLAGS il 2415 shell FfEL, DATE setup.py BB (i I EREEAS & i 1) H SR 9
JERH

LIBS
FEREARRAG , EREE: Python W HAT SCPRR I AL 1 25 BERE R o
Fltm: -1rt .

LDSHARED

AR G2

¥RiA°h: @LDSHARED@ $ (PY_LDFLAGS) .
BLDSHARED

FE A= 1ibpython 4.

BRiAh: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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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CHAPTER 4

£ Windows _E{& F§ Python

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

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

W PEP 11 filfig, Python %17 HiUX 54> Windows -5 1 35X BT Microsoft # A 4T+ FE K 32 45 Ji 15 Y A A
A XEXIRFE Python 3.11 37 4F Windows 8.1 S HSHIMA . QIPRARFGTEE Windows 7 SCHF, 1i§4¢%¢ Python 3.8,

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

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

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

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

4.1 EBREERF

411 ZREERE

PUAS Python 3.11 ZZRREF AT I N #K - 32 (i1 64 NRAII S H WA . web installer (WEEZ%AT) J&— /NP
WA TR, ERfE el i, RISHE A T RITTRWEN . ofline installer  (BZZHAL) W BRING
BRI AL, TR PEDIREVIRT B Internet T4 N WS T #w 3 DA T MRl AR rh i T B
b7V

R LR G, W LAEFELA R AR —

35
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZRIZ:2)7:

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

» Python 2234 B G ] - H sk

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

o QERVEFERF L H U N3] PATH

o PRAET AR Fi AT

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

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

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

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

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

4.1.3 Ft Ul 23

AR UL BT A U ] A A A T40 8, AT IAS R PV 2 Plds DA 22, Mo ag
Heo EATLATEAEE ] UL AHHOL T I ELX 2E 80T, DASE I— 2RI (A
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user inter-

action 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.

B Ay oAb AR A2 1%l name=value , HAEEH 2 0 RENIEAHENE, L RBMEAFEEEAE. AT
PEIR) SE RSN FRANE s
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B ik BNME
InstallAl-  SHJTA H P2, 0
1Users
TargetDir  “Z¢3E H 5% HF InstallAllUsers &£
Default- HETE P ERIA SProgramFiles$\Python X.Y BR
AllUser- o ) SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- AR 2400 PSSR B $LocalAppData$\Programs\Python\PythonXy B
faultlust-  INZHE KA $LocalAppData%$\Programs\Python\PythonXY-32 57
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul P iamBA B E X (%)
Custom- 2 H 5
TargetDir
Associ-  HUNLEZAE T RHEhEE, W1
ateFiles B SR B
Com- RA oy FSHIFEN . 0
pileAll PyC o
Prepend- K23 FIBIAH M 0
Path 2| PATH HX¥F . PY WS E|
PATHEXT
Append- KB FIIAH SR M 0
Path F| PATH 74 . PY US|
PATHEXT
Shortcuts — WIR T %%, HEREA, |1
SCRYF IDLE 61 @ HedE Jy
=
In- 4735 Python F-JJf} 1
clude_doc
In- R R SO 0
clude_debuy
In- GRIF R F RO 1
clude_dev ., AHEX— 1] HE T2
GHARTH .
In- % python.exe DA K 1
clude_exe  HHKICM. ZME IR A fE
RPEEEAT .
In- 44536 B T Windows #g 1
clude_launc Python /2 #) %5 .
Install- NOBER A O P 4 31
Launcher- J& 3 #%. & F 3
AllUsers Include_launcher #
WEN 1
In- LR UEEFY B, |1
clude lib 4 B&X— 2] BE G B R
AT H
In- LHAM S H) pip Al setup- 1
clude pip tools
In- LRPRSTZE (r.pdo) 0
clude_symb
In- L% Tel/Tk X#41 IDLE 1
clude_tcltk
In- AR E R B 1
ude_test :
3 N S R A 1 Chapter 4. 7 Windows _t{#f Python
clude_tools
LauncherOr {43554, XFFER O

- A2 B = AT
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

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

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

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

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

<Options>

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

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

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

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

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

414 BTFREE

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

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

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

WA PAFEE / quiet BRIR BB IR

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

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

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

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

BRI P, RN AT B 1) Windows 10 T3, ¢ Microsoft Store F I/ /7 #3% "Python 3.11"
o WRPRIEIEREN) Y F27 H Python Software Foundation 1 %226 .

H % Python KFHIRZAE Microsoft Store _E A S flt, WIRESREAH, WMATR ERA EHIEHI .

TSN, T DATE T #R 3 B b 4R 5 & R 1 Bl Python, 5% 1] DATE fiy 232 75 745 5 PowerShell £33% H i A
python HKJE50. WANTABIA pip 8k idle # i pip Al IDLE. IDLE /e i3

FTA X = A ] A IR A5 5 4%, 11, python3.exe fll python3.x.exe PAJ python.exe (H
3. x BEERNEERA, Blan3.11), fFEE-—> FTH-—> NARHETE, Mk 4% Thy
e, PERESMAA CERE python liAS . PR pip Ml idle 53R python A —2L.

A DAE python —m venv G # R 800 I 15 5 6

WIRAVRE 248 7 55— AR K Python H-KFE IR IE /R PATH A8 E, IRAEXAEN python.exe MMiA
s&K B Microsoft Store [JHRA™. B RIF 4%, W python3.exe 8 python3.x.exe .

py . exe JABIAPRGIN I Python 24T, (HEHRIEE ISk H & 50 2R AR 2 Mt

B Python, HFTIT “iE” HMH N HFEFMINAE”, BUEAE “TFE” HkE) Python, #5478 A A
Vet “EIZR . EIECEHMERIZE 4% Python A7 R I IFE AR, (BN S ERAT AR HE 4D 3055

4.2.1 ExYE)E
FinRE . ARG EEMEEE

1T Microsoft Store [ I FZFIFR I, Python B W] GE JCYAXT L =247 B AN TEMP FITFM R T2 2B AT
FEIE, EREAR—DAARIA . WERVRAHADAE RIS, WIFFE e B 2 4
TE32 17 iF, Python X i A 411 45 Windows SC {4 & 1 v i 32 00 () — A FA A @I A, il 4, o 2 3 45 740
$APPDATAS% A c:\Users\<user>\AppData\, M2 %E A C:\Users\<user>\AppData\Local H}¥f
25 A #l| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.
3.8_gbz5n2kfra8p0\LocalCache\Local\,

W HCCPERT, Windows 3% W3R B FAA SCHIE R SCHF, B0 WAR SCEEANAEAE , IR [R] 3R 5 144 Windows H
SRS . FlANEEEL C: \Windows\System32 1k [H] C: \Windows\System32 NN L C: \Program
Files\WindowsApps\package_name\VFS\SystemX86 HJHN% .

YRATPABE] os . path.realpath () HREMEMBA SR E L AR

>>> import os

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

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

M5 A | Windows JEMHRRT, SAFFEPA AT M:
o M HKLM\\Software iZBUEHE ARV HHEE R 5001 registry. dat K& H.
o AN I EAMEAFAER ) HKLM\\Software B A, BMEINA #ER AR,

40 Chapter 4. 7£ Windows _k{#f§ Python
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o YA PR B EAMEA AR BN P BA IR T AR IS 1] HKIM\ \Software H ARSI
A PR B R JE B £ 40, 35 A ) Microsoft ) T 49 58 4 I AE B B SCRY, M ET 6 T

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

4.3 nuget.org £

e 3.5.2 HATA.

nuget.org J&=— 45 i A% Python 3555, H THERA & /405 Python B RGN FF S E AN . B 9K nuget 2
“NET g e, HEEXTEEHER TR, BWa] AR TAE,

V7 nuget.org ZRIBCAT K AH ] nuget BB L. R THAYIHEZNS Python JF A& N BUORUE £ /28 T .

nuget .exe fp T LHEAPLEEM https://aka.ms/nugetclidl F#, BN, {8 curl 5{ PowerShell,
il % T H 2208 64 {3788, 32 (5Bt As i Python:

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

PP E A, TR —Version 3.x.y . B HFEAIPAN .« R, @RFEESTHEH. BRIAER
T, FHRMARSEMATAE, WHREA -ExcludeVersion #EM, WA PRI & C L% MRRE I
A, FHFHEEZ— M Python 2461 tools Hig:

# 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 WAW TIER, WAZAATLEBOI A S Bk AeS 1. 23, TR H SRR
L WA Z MR SO, W2 CLARGUR H B AT LA

%7 tools HEAM, BEF— build\native E% AL E— MSBuild J& 4 3 python.props, HJ
PATE C++ T H Pl FZ S0k 51 Python Z2%¢ . A0 873 245 B B Bl A b (0 AR S AN S A

nuget.org 1015 B T /& www.nuget.org/packages/python Xt 64 {if it A< www.nuget.org/packages/pythonx86
FooR 32 (iUAS

4.4 TTHRAHE

1E 3.5 HUATIA.

A EATIUE— M3 & e/ Python BRI ZIP UM & BFEAE N I3 —AS M AR PG —3 5, A2 i
L P EB

EMEL G, ARG R (JLF) SHPMARTERE, GFAETE, RaEfREmc e
FIBAAL . AREFEVE AT SE i FAR AL . pyc U3 AE— 4> ZIP jCﬁ:EP FHEMAET python3.dll,
python37.dl1l, python.exe fll pythonw.exe, HHURAEHE Tcl/tk (FAFERTA R ERIE, a1 ldle 55) .
pip Fil Python (44,
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ik AR BTN LTS Microsoft C iz i, W HRRF LT ATt yiat. STl E &1k
LRAEH RS BT Windows Update H 2l1%2%¢, I H ] DA S AE RS H & 1483 ucrtbase.d1l 3£
LRl

BB =07 A %l B AR SR A ERAT I A 2238 o XA KATIOA SCRHR S AL Python 228K pip
KAFBIKI R, Aad il A/ INVDHURE pip A0S UER IO EUEAT B S HORr . Gl %, 58 =I5 WM R Y AR
FRfg—iiar (AT ) ARBE, PAEIT BN B ) P B BB W REAS A DR B LA AR 7

A TS ZATR P ERE

4.4.1 Python TR F
i Python 25 () i FI AR 7 H A — g BRI P T X — =55 ZERXAMIE 00T, W] DAGE i A 2 AT IROHE 28 26
45 Python FIFAA AR . MIEE V%A 2B (BUEMR, BENRERREGZ L), AWML,

SR T TR AT RA T SRR R SR B R Pl B — 28t , (HON PRI T BB R R . (AT SIS shd, %
A7 WS PR SR R R Fy )2 A8 Python Eaz AT BRI LAE ], 2 FIRUBRCAE BT DAKERE , SCHF SRR T DAIE
BT AERZEFOLT, B E SURSIRRR V% A 55 68 4w 1 00 i -4 TR Py_Main,

R B PR T Y e 4R A AR BRSO ol A B BB T S (T R Y iy AT S B A python. exe 3
pythonw.exe., YERXMHILT, WHIARTR N Python MiAZHSL PR AR, H HH P Al BTG-S
fIEAEZ AT Python HEFR B SCIR FIKIX 73TT K o

XAk, A% Python R AT SCIE—EAE H R 2e%E, PABRRENIFERAR Rl . S0 % 1A
Zhis, WAL THANIE, ROVER SN AR Z B AL e R .

4.4.2 g )\ Python

A AR 25 5 1) I AR P 6 5 SR N AT 7, A K Python ATRRFT AT BEH 1. 3R,
AR IR HR R AHLACHD , KL R python. exe BB python3.dll . JLi@WFFy
DU, R BAT U T 46 21 W AR Py 22 01 H S Pt 2 AR (T i 28 Python fFRES -

SRR R R, AR LAZCR BT R, ROMERIIn R Z BT A DL fE R AR 0,
RASEAT IO WL 2535 2 T A ARAR X 5]

4.5 ERESE

B T ARIERY CPython KATHRZ A, A — LS A S I INENRERIE It . PATR R TIRAS SO F- SRR 51135 -

ActivePython
AR ZPFERAEEN LR, XY, PyWin32
Anaconda

TATHIRIERI (41 numpy, scipy il pandas) F1 conda flEHEES

Enthought 5B 5 B %%
“F—fLHY Python PG AN G BEAR”

Z Tl Enthought $2{£ 1" Canopy, {HEZ: T 2016 445/ fin il

WinPython
FiE T Windows B RATHR, 8 M T WA A @R A T H

TR, XS] REAN B S o AR (1Y Python BICHANZE , FF HOAN 4% Python [T BAAES 81 5EHE -
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https://www.enthought.com/edm/
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4.6 fgE Python

TN HFRAF T HiE 1T Python, R] DA% FEXE Windows H B I — 2L BRI IR AR & . BROR SRR P 448
T OWGSALTL PATH il PATHEXT 28 BHIUREDT, (HEC(GE T HBUAR, Amacde. MSRESHEHZMRAN
Python, 7% [Ef#i fli& Al T Windows & Python j& # % .

4.6.1 MR REMFLTE

Windows FLEFE I PHLBIRI RACAIVI AL RSFSPAS i, SIGIHE G &7 LRSS B
T L ESFREE R, WA SRR set

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

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

FE 5 P IS B2 PO ER R, AV IR s SR IH(E . @327 python. exe i H
SKRINIE TR AAZ U PATH 28 PR)F 3 IR H AR Python 1% 7 ¥k

BOKABUCOAR AL B, W TFIR” IR IR, SETITRGRMEN SA AKX E, &
Ja il R SR AEMEHE S, AT ARS I SUE SON PR G A . B RGER, ER TR
PLBEATTCIR A5 (RIEEE AR ) .

ik Windows 205 PV R IAE RYUERE 2 5, XTI AEATEIEIL PATH I SEEANE R .

PYTHONPATH A& Python BT A IRASGEA] , P EERAFE S A A5 -5 By 440 Python JiUA S
MRS, SR EOR AR E A

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows [} FR5E7A2 BA A

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

HTIRHE BOREA R set s

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

AT RAMBUFRHA R setx iyl

4.6.2 &% Python {73

1E 3.5 A B A A

B 7B E S B8 Y Python MRREERITT A S BATH 2 S, W] REIEAEAE fiv -2 /R 75 T /5 3l Python. 2R
A RITAT DA R CE

FELHEARR P IR — L, ATRAREREARIC S “XF Python HSHIEIFREEAR R M, DAGEZCHRAR Y15 2058 (i BR
INE] PATE . RSN T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T
CHREF . I, BOLF] LA iy QAT R IAT I A, WS4 44T 01,

WERAE LRI RS B I, WG] AR Rs AT 250 e 7, 1“0 FRME. 83, ST
T R HISLE S WA TENEW PATH o ZRFGEORF Python Z2%E H SRS INE] PATH BB R T, HAAS
HAb sk H 45500 meAE R TR R AR (BRI 4 H C&APE) ¢
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[C:\WINDOWS\systemBZ;C:\WINDOWS;C:\Program Files\Python 3.9 ]

4.7 UTF-8 &5

e 3.7 BATA.

Windows {588 J11 1% 5t S b s XA 0y ZR 58 1 A b s =X (ANSTAURS 50) . Python {5 Ji & 1 4y SCAR SO BRI FY) G
g (B locale.getencoding () ),

X A] e 3 A, R A DRI AR 228 Unix 24045 WSL (Windows Subsystem for Linux) |32 i i} UTF-8.

Y%A LA H) Python UTF-8 #5365 BRIAAY SCA S i #% Rl UTF-8. 32/ Python UTF-8 43 ] A i —x
ut £8 firQATIE, ¥ PYTHONUTF8=1 Ak, WS PYTHONUTFS T fRUNAJE ] UTF-8 #iX, 2
FICESINS EE 28 g ST ers

24 Python UTF-8 BLXF I, ARU5SA AT A "mbes” Z i (i R e i A% 20 (ANSI ARG B) .

TEYER NN PYTHONUTF 8=1 FBIAFREE AR BRI S0 AR ARS8 BT Python 3.7+ R Ao WERARATAT A
Python 3.7+ I A AR T GE i R GE oA =X, UHERF B I PR AL Bl ] —X ut £8 Air STk

ik BPEEEARE A UTF-8 X HT, Windows it Python 257 DA% Ol H ERIAfEH] UTF-8:
« =1 & VO M ERIE 1/O (1 IL PEP 528),
o UM F G i Hs X (S W, PEP 529 T ).

4.8 &AF Windows [y Python fBzh28

1E 3.3 ATNA.

T Windows [ Python JEZhas @S HART, TS DE (EAIEAT A Python MiUA . & i MIA (slidr
47) FE/RFRE Python BURK IR, FH-Kf5E M- AATIZARAS o

5 PATH S RN[A], JAEha IE AR AR 1Y Python MUAS . B ) T4 P A R R G408, 4%
TEFASHERY AN B B 2 A IAS .

BB R 2AE PEP 397 HHEE N .
48.1 AI7

M&LIT

e 3.6 A A AL

4xJR)Ee%E Python 3.3 N s A FHE B Sl UEAVRR) PATHE b B 5 BT Y Python HUASEZ
e L T ST S v = i vl D O Y A AR N N o

& J

B2 BB 5o AR 1 Python L4l - BRI PAIEFRH, I B E AT A ay 24755008 32
% 1%3| Python,
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WPRGELEHE T 2R Python (B4, 3.7 #13.11 ), #X£yERE%] Python 3.11 J53) - AR %5 5) Python 3.7,

kS

[py -3.7 ]
QAR AR e 1) Python 2 fEGRTUAS, S5 R s

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

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

Tix f2:

[py --list ]

TR Y FIC LAY Python iltA

-x.y ZH0& -V:Company/Tag ZHIMFEIER, EAFERE—DFEER Python iZ17Hy, WIETHERH T
python.org PASMBIT IUIRAS . AEATEEIE PEP 514 JEATIENBAT IR @ TR R . ——1ist fird-Ra
FA R -V A TT B T

B -v: ZHF, 5 5E Company FHEVEREER i 21k B %I Az Ty, Mi{4EE Tag FFefk A rfy
FATTRIZATI . THEEE AL 2 E— 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

BSRIFIFEIL (- 3) K A RERR B %L Python ZATAAZATI, MIAEHHALY KA. (Hig, e8P
(=V: 3) WERFEFR AT RAS A T o

Company S £ 58 5 FAF R _EAK/INE AR Ty AT IR AL . Tag ME2AESE B P4 AR BT 88 _EadbAT e e, B
R T R — DA R IS 2T X ARVF -V 3. L IERC 3.1-32, (HORPERL 3. 10, Tag e i it
FrHERF (3.10 He 3.1 3, (R HSCARIATHCRE (-V: 3. 01 FEARILHE 3. 1),

MERIERR

15 3.5 RATA.
0 L 8 B P 4 A7 I 9% 4 W g Python RS, JF FLAEWIBRHE (G 1 47 i 75 61 2 venv 4 oK 41 i
virtualenv TH) AbFIGAVIRAS, TR ShA ¥4 05 47 e SAFRHLH0 MERE BT K & 0. BLEAT 4
RS, W BRI, o st 4R Python JRA.
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MEIE
IEFATEE— K Python A - A4 hello.py 3L, HHWEITHAE

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

M hello.py FIAER H s, SATPA TR fir %

[py hello.py J

BVAZE R F FH Y Python 2.x ZREHIIA S EATHN R . BRSNS — AT Oh -

[#.’ python3 J

PAEF AT R T BN EGHT Y Python 3.x 5 B 1 BRI Ay AT/ Bl—HF, /R AT DASE R B L 8 5 FAS [
SERF. BOAREZHE T Python 3.7, G225 —472 #! python3. 7 HRAMRM 4B FFTEIH T 3.7 AR
AIER.

HER, SREAMAARRE, # “python” R L 2234/ Python 2.x MIHNIRA . X220 T 16 J5 A &
Heg¥ Unix, Hrar4 python il # 24§ Python 2.

AT K ER

LRI %A A B4R S Python SCPE (B . py, .pyw, .pyc SCIF) MR, XRG4 L Windows BEJHAY
PRES OB H AP — SRy, REET R SRR, B TRT DAGE AR 7] i TR L A 5 1 6 A RBCAS
XE 2 A AR, BN EBIRE AT PARIIN SCRFZ A Python A, BAABGR TS —ATHINE .

4.8.2 Shebang 1T

URBIASCHER S —4T0A #1 JF3k, JWFK N "shebang” 47, Linux FIHADIE Unix #4E R GHA XX LA T AL
SCRE, ENTEETEIE RS ERIRAER BOZ T AT A . X5 8l e irAE Windows || Python AR
AR TR, BRI GEER T eI .

ST ftifF Python fHIZAS #7 fY shebang 4775 Unix A1 Windows 2 [B)#%4H, %8 sh#s X FiiFL “RBIl” 4RI E
TR . SRR A2

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

e /usr/local/bin/python

e python
B, R PATF RS —4T R
[#/ /usr/bin/python ]

B 2 -6 F ZRIARY Python, [FIATE Unix 4R 5142 Python JHIARE 44 TiX—47, RN 1% A BLIX Se i 4%
] DAH SR shaR I E R B 0. MR ESHE Windows F4RE — AN A, A 2E7E Unix B M, IBAEMW %M
HPA /usr FF3LH)—4> shebang 17 .

ARAa] bk R L ar S EB T DA I8 iAs (AT PAGCRH FEEAS, W] DA FEERCAS IR AR ) BN E%. It
Ab, AT PAE IR IR B Z JGas i =327 iR 32 R AR . Bt /usr/bin/python3. 7-32 $fiF KA H
32 {if python 3.7,
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TE 3.7 AT M python Eizh#% 3.7 Ffhf, AIPAELI™-64” J5 40 H 64 (A, ILAMAT] DAFE & — > A
SINZER AR IR IAS (B /usr/bin/python3-64),

TE 311 AR A ASH: “-647 JEZHEHFN , MAESBIN AL E S 1386/32 2" . TR —
AMFRE RIS, AR -V : TAG SHOT M e B RIbR .

shebang 7] /usr/bin/env JEX A —NEIMNOFEAE M. AT L2 Python fRREF R, LERX
FHAERT PATRE S H 5% PATH H 8 R 51ENE — NS5 AW A FRAHVCECH Python BT HATHE /7. X X MY
T Unix # PATH JUATI RIW env BFIIITH. AR TCEREE env 54 2 505 — A BOH VL EC ) o]
PATFEY, HZZS 02 A python FF3K1Y, B RFHER X HAD B Pl & B G iA R AL B . ] A B AR
PYLAUNCHER_NO_SEARCH_PATH CHTE{H) Bk Xt PATH 2K,

TER PERCIE LR AL AT — Y H-S IS ATREAE SR B8R0 INT S H Y [commands] — 35 idk. X u g

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

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

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

AT A S AR INT ST 1) Ay B 23 1 24 1 Windows 1] FHA TR P 1 246 568 SR 45 75 B A SR H Sy i
o BXNT Windows & J& B MIASR BRI, BN b 22 e B AL g A, AR IAT 45 Unix XS shell
FEANAA o XA LA ES 1S, FHAIAR S ZASH, FEEZ AR SN AR AR A LA I 2%

4.8.3 shebang {THIE%

shebang 771 1] AJH E 4% 154 Python AFRREGR I MR . 28GR L, AISRAFA X AE shebang 17

[#J /usr/bin/python -v

A8, Python LA —v BT fE 5h

484 BHEXL
@it IN B

J& Bl A% R R W i SR LEi AP Y AR A H® PR py.ini (¥LOCALAPPDATAS If
Senv:LocalAppData) PA M ESI#R e H 1 py . inie [RIAERn SCHRIE 29 H T R84y 45l
&7 A (B py.exe) 1 %107 HuAs (Bl pyw.exe),

PRI SR AR B E LS TRT AATSCPESS 0 ind SCPERY A E S, DR R AR 55 0 1 i SCPF
ABA G AR a] DA 1% 425 ini SCPEH AT A2

B X EKIAEY Python kg2

FERLEAG LT, AT DME A A5 A IRGERT, AT E i R (I Python AR . AN R E AT LA L HUAY S
IFk, FTRASEEIS IR C) FIURASUEWIAT . Besh, ATDATE ANT-327 B0 “-647 SRA5E 21K 32 fiid e 64
(VSR

{5, —A~ shebang 17 # ! python fTEA MUAKREST, 10 # lpython3 A —MHARREST, EHRIEE 1
FEHA

WERAE Ay O BIBRCAS IR EFRT, W] PABLE PRS2 & PY_PYTHON PARGEBOAMCAS REFRT . UK BLE,
BRI K37 o %78 AT DASR S BB I Gy AT A I ROAEAT (], EAn73”, 3.7, 73.7-327 5("3.7-64”, (TH{ER"-64”
eI ASE 1] Python 3.7 sl B i A H A & ) SR Bl - )

4.8. EHF Windows B Python 5zh2% 47
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TR TR B R ASBRERF, W] DA B R4S B PY_PYTHON{major} (HH {major} 2 LAY
Bl FEERARREST) DA E e IRAR . AR B R BX AL AT, sl a2 B 2225511 Python HRASH:fifi
B AR B BB, RAEREEHIE, (BiZMA AT BE 2 1% 2 Fe B 2B AR

FEZAE T AR (major.minor) Python A 32 f A1 64 {ii[¥) 64 {i; Windows I, 64 AR IHZE ik, Xt
TR T 32 A0 64 ALSL B2 W - X6 T S fE 7 32 fiF0 64 (i IER Y - WRWH, 32 fi)5
BN T R 0] TP THE 2 HUAR 1Y) 64 {3 Python Z22%¢ . XA AT ATIUIN S 228 ATk, HAIEE PC 225 T
SERRAS AR TNy (BRI, ANHIIE 32 28 64 (7 iAS A Python FIAH R (1) 5 sh % & 75 & i a %
). BT, ATRATERUCAULIAST FE I RRERY “-327 B “-64” SRR AT .
il

o WRPEATBEE A KIETH, A% python Fil python2 {81 ] 224 i & # Python 2.x HiUAS, fir%: python3

0 FH Jeo 422549 Python 3.x.

o 4 python3. 7 RANRSEFMEATET, HARADTELIEE.
o QIR PY_PYTHON=3 , 5% python Fll python3 ERRHE B4 ) Python 3 Jfi 7 .

o WIS PY_PYTHON=3.7-32 , fiyd python ¥H#i ] 3.7 (1 32 A2 B, TMifrd python3 B H &4
%ef) Python (PY_PYTHON MRAEA MR E T FEHRA, )

o UMM PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45AIMH 3.7
BREREEAR S AN, 38 AT DATE SR SRR A 1) INT SO AR e A [ A e . INT SO R FR A [defaults]
, AP SEA T PY_ A ER AR B ] OF R INL U A A KNG ) o) BRRAR R N
ZERr7E 1 INT SO R 2 I 2R

f4n:

o ¥ PY_PYTHON=3.7 %[ TAL5 AN N4 INI (-
[defaults]
python=3.7

o HE PY PYTHON=3 fll PY_PYTHON3=3.7 f4TH & AT NAM INT 3C{:

[defaults]
python=3
python3=3.7

4.8.5 2

W FREEAF f PYLAUNCHER_DEBUG BV iR CHATLMIE), Bal#s itz Wis BT 3] sderr (RPEEHIG ). B
S HARBEMBIBETE LR, T Y RV REF CoE MY Python A, 5 BUAS T 156458 DA Ko
FF 34T B F5 Python FSZFRan247. BT H b2 F A

S—p—

4.8.6 IK1=1T

HIRFFEVE R PYLAUNCHER_DRYRUN CUEE (HIERE(H), RIEMHIL A BTIOn S, (IR 2%
2 Python. M T4 (4 50 AT 46 W48 5 TT-ELBE 1 ) Python 9 T SORBLALA AL . VRS A SIb
METH 0 i S5 P U8 AT, T2 ) o T TG EE T
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487 HREH

IR PRIEAS B PYLAUNCHER _ALLOW_INSTALL L4 WE CHARA(E), 1Mk KA Python AN A 424510
A PAYE Microsoft Store 3545, JEhas kit 20w . X REFR S b T8e Bk 5e i, PR AT BETR B BB AT
a4

#HNAY PYLAUNCHER_ALWAYS_INSTALL A8 R 53805 sl 4% Al 2 221 ¢ 3% Python, B & B L9k 2] .
XFEEREE T H R (3 A 245 PYLAUNCHER_DRYRUN —&ffi ] ) .

4.8.8 REIE
Python f21 20 24 1 AL IEI DA OIS, AREAYIE, WA FERTAETT AT S H 5 Python A B0iR HITS
KA.

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

2T =37

RC_BAD_VENV_CFG 107  #3%| T pyvenv.cfg {HXHE IR,
RC_CREATE_PROCESS 101 J=3h Python 4.

RC_INSTALLING 111 ZHEEEg, HadFHEERLEEEZET.

RC_INTERNAL_ERROR 109 RTiMAMERR . R EFETAR R .
RC_NO_COMMANDLINE 108 JFoiEMBAE RS ARG 21T -
RC_NO_PYTHON 103 JoyEEN FrE R R AR .
RC_NO_VENV_CFG 106 3 pyvenv.cfqg {HEG KT,

4.9 EER

X BEVERELATEANY Windows JEREXS sys-path-init H I HiAHEAT THME.
LHRAF] . _pth R, sys.path ZUWNALE Windows FIHFERY:
o TETFIGIE, IM—256H , ZAHMN T 4 H H %
o WERIIRAS & PYTHONPATH AFHE, WIFR3EE & rd, WHETRFMILAH. HERE, 78 Windows
b, AR R R AR A S B, AR T IR g AR AR R A E S (Co\ 4R).

o FAN YT N M R T B T W PAAE A T 8 gk [F B IS 2 3 i 8 HKEY_CURRENT_USER Al
HKEY_LOCAL_MACHINE 4% 3% T % \SOFTWARE\Python\PythonCore{version}\PythonPath
W DA 50 B Y B AR A R AE N BROIAE ) TR S B N AR BRI N B sys . path H. (T
HER T B 2R 0 U6 HKLM,  [H ik HKCU i@ =5, )

o QRRE TSR PYTHONHOME , WX HARE S “Python = H %7, 50, 5= Python A AT 3L
AR T E 7 “landmark SCfF” (Lib\os.py B{ pythonXY.zip ) PA#EWT” Python FH 3% < WIHFk
#| 7 Python = H 3%, WIHEETFZSCOFIGHI M T H S5 0%) sys.path (Lib,plat-win %), 750,
s Python B4 2 MAFAELE T2 H1 1) PythonPath #4351 .

o QAR AF] Python Home, %A H5E PYTHONPATH MRIEAS &, I HARABIMERI, W HAAHM
%45 HBRIARR R (B4 . \Lib; .\plat-win &:%5),

UNSRAE 2] PAT SO 55 1 B ] AT SO F_E— G F R P R E] pyvenv. cfg SCPF, MIPARAERIE ] -

o AR home Jg—MEXEKAR, FHH PYTHONHOME RULE, WAL U6 (7 E W LB AR A 2 0]
PATICPRI AR

49. EZER 49



Python Setup and Usage, X174 3.11.14

XV R AR
« 1817 python.exe , B(7: Python HgH LT HAt exe (Z23HUA, BUE K H PCbuild H%) I,

SR OEER, HARENR PR OHE . RZEINER R Al < R TR

24 Python FEATET —exe (RRIFHR, ik COMIRAS) I, FEALHEWTH “Python Home”,
BL TR ATENR R OB . IR SRIBGENE R PR A <Y R P4

402 Python HOARFIE Y HRH HECATENRIE (R4 .exe, —SLAEHaRMERNE), Bare
FHEI— 2R A — LR EARE B B AR A B A

X IR LEALEEKF Python fRZE R LY AR P S AT IO, DA EREBCRFB 1k 5 HAth 2w 5 -
o TEBHATPAT PS4 . _pth SOPF, HAP e H ok R 2R FRIPR RS & v 1) Hh B A

HZM site , BIEFHE import site.

o GARARFE B SR HAT SO NEL python3.d11 8 python37.d11 , fEPy_Initialize () ZHi,

A py_SetPath () 8{ (£/)) Py_SetProgramName ()

o JEERI/EZE TS PYTHONPATH FHAEE s A N AR F I python . exe Z HiXE PYTHONHOME .
o WURGBORREM I RIm AW (B, &R MITE#E1T python.exe [ EHR) , WAL

% H 5% HPAFAE landmark SCPF (Lib\os.py). (R, 78 ZIP SRR SR EIZSCHF, (B2 )
IEHf 44 14 ZIP SO )

LRI PR R GEIE B 2 R S AR 2L T 5 B R P RSB — B A AREPERY B AS . B0, Pl REAE
B S Y AR P B B P BT R, SR — D EBCR AR, IR HA O] REATI IR 25 2 32 B R AN T
i R B AR HE R AR A S o

TE 3.6 JUA K AASHE: U5 . _pth SUPFSCRIIFA pyvenv. cfg WA T applocal .

TE 3.6 A B AR A 24 5 n] PAT S ELIEAI AR RS I pythonXX . zip AENTEAERIBREY .

H 3.6 A FH: #E Modules (& PythonPath) &Y ¥ 4 & B AT DLid i importlib.
machinery.WindowsRegistryFinder S A . 7F Windows bt 4E3AE 3.6.0 S B A4 =, H
FERFR AT e B AN E] sys . meta_path.

4.10 BffhnsEiR

JUE Python 1y HARZAEFTA 15 AL BoAH, {H2 Windows A —SEMUBFRFVE . FERRIEZE RIS TR — L8
REHFIAC TS F B (1 X 2

i E T Windows [AR RS S HE mswin-specific-services H1 .

4.10

Mark

.1 PyWin32

Hammond [#] PyWin32 #itie— 2411 T Rt Windows R TR . X AUHE AT S AR -
X ZALA (COM)
Win32 API i

HHHE
Microsoft Foundation Classes (MFC) F AT

PythonWin J& PyWin32 [ff4f— A~ il MFC W AR . B2 — AW E AR Al A IDE.

S
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Win32 How Do 1...7
Tim Golden 2

Python and COM
David #1 Paul Boddie 3%

4.10.2 cx_Freeze
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(A AR G 75 F P 46%¢ Python,

4.11 7£ Windows _t%i% Python
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FRFTA S SRR - B B TR R R

» Windows CE [ Python 3 & /s 1127 52 (U148 232 2R 1970
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# Mac _E{& A Python

=4

Bob Savage <bobsavage @mac.com>

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

5.1 xEFn<3E Python

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

R RSB AR VI A

* fRfY Applications XS &A 4> Python 3.11 3. IRFFEXHLILE IDLE, ERIENE
J7 Python ZATHUbRHEAL G/ 1T & #7855; DA Python Launcher, 'Ef5TANBEAE Finder Ul
Python A #4E .

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

fiF: 1F macOS 10.8-12.3 |, Apple 32fLAy Python fRAK: 2 344 /System/Library/Frameworks/
Python.framework fll /usr/bin/python. RZAAN L& Mol ML N2, K Ei1H Apple £
1 Apple BUES =y AT o IR QRVRIESE M python.org 224 BEFTY Python A, AR 2RI THEHL LK
A WA NRMEER AT Y Python 2235 KR, R SR AR A F 5 S R B T RO B E R — BU2 E R E N .

IDLE f4fi—> Help 3¢5, FRiFfRTj 1 Python I, WIRARIE 52 4 Python 7 FHR AR 24T 46 B 351% 3C
(EREUE G P

URAREAGEHAD Unix -5 _Ef¢ Python , IRANRIVI% YA KM Unix shell iz17 Python JHIA 7>«
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5.1.1 n{aiEfT Python BHI&
WFE macOS F A T] Python 1 55 i 77 A2 i 44 IDLE ST LA EL; WS [IDE #5453 7E IDE iz 17 EH il
Help 2 HL,

WRARAEM Terminal % 1 6 2-47E¢ Finder H1iz4T Python AN AR E Se /2 — A B as R QIR AR o
macOS H7f7 T2 MR Unix fir 2174048 4%, H P35 vimnano, QIR VRAEZ 4T H Mac KUK B griE 4% ,
FB 4% H Bare Bones Software [1{] BBEdit (Z: i, https://www.barebones.com/products/bbedit/index.html) &—/~fR
IHHEEE, I8 TextMate (I, https://macromates.com), HAMH) r%E4s 6145 MacVim (https://macvim.org) £l
Aquamacs (https://aquamacs.org),

TN LR B TIIA, AR R file:/usr/local/bin {3 T shell 82 g5
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o $HIi#3F| Python Launcher,

+ #ff Python Launcher {f il finder Info % MIFTHFHIA (SAEM .oy BIA) FOSEE I BRIA L,
HFE/¥ . Python Launcher &M ey g it il A 5 20 2. BEIHE# Fe /-4 R B R ke 1A
FRGX S BT, B ffi FH JH: Preferences 32 HLiE T4 R ek

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —FE BRI macOS Rk FIEL: 15 Aqua #f M PLESEFRORET (Bm)ifid, (F
fiTfy GUI R ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

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

macOS _|#Y Python 45 A FriE Unix FREEAS BB PYTHONPATH, {HJZ A M Finder &3 HFR 75 B IX LeAs
R ARARER B Finder 765 3N FPAR S BEBURAY cprofile B . cshre. IRFHEAIHE XM ~/ .Macosx/
environment.plist. S W Apple B Technical Q&A QA1067,

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

5.2 IDE

Python Fft#7 T AR#ER) IDLE T A F55. 7] PAYE https://www.hashcollision.org/hkn/python/idle_intro/index.html #§
#|—fwify X i ] IDLE f/v44 .

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 HEZE[4E 2, X /& K ZHIMA Mac F & EE Al . %
PyObiC WJ{g 8., 1&1JilA) https://pypi.org/project/pyobjc/,

FrUER) Python GUI T HAUJE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ), Apple i OS X 45
T Aqua JFAERUARTY Tk, SofTCAS T DA https://www.activestate.com "FEFIZE%E ;B AR AT H 2 .

A 142 HoAth macOS ) GUI AL n] {5 -
« PySide: Qt GUI T HAJ f'F J7 Python 43¢ 41
« PyQu: Qt [ i Python 55 4.
o Kivy: —gCHF R mARS S i & i #s-1- GUI TAAL,
o Toga: BeeWare Jji H [J—#B4y; SCIFRM. Fahiksr. Web FzEhl & .
o wxPython: —FCL R HHAE RGN E-F& LA,

5.5 9% Python N HTEF

A —FFN THW AR Python AL Jy il 57 A A0 1) B FFR T«
o py2app: 3HFHEET Python X H & macOS . app #f4-4.

o Briefcase: BeeWare Tl [ f—#B43; — @ CRAE macOS _FAE . app 844, IFREAS IS AN AR 5
FEITH T,

o Pylnstaller: —gci it @ B SO EE H AT KA BS54 T T A

5.6 H{thFTiE

Pythonmac-SIG {45155 /& Mac _I= Python ] FFFIFF & N B 75 SCRE0E I -
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APPENDIX A

RIEXTHRR

>>>

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 MGG ARSI, DARAE—XI LR 2 s (165, riss . RiETE=51%) W,
BAE 8 B s 2 5, A H.3X Python HIERIASR/R AT«

e« Ellipsis NEFE.
KA — 22U Python 2.x ACBFEH A Python 3.x ACHE W) T, 3@k AT P AR sk [y A ok Ak BR
TR AN A )
2t03 IFRIEFE N 1ib2to3; ML A SN Tools/scripts/2to3., £ 2to3-reference.

abstract base class -- fili% k%

G EL PR ABC, JEXfduck-typing kb7, BHEME T —FhE G rng =, Mz R Al T i
W hasattr () B TRIMBSCE RS (Gl H BRI ). ABCHIAT BT, XMtk
ok H HAMZE, (HAMBEERE isinstance () fil issubclass () FriAA; L abe #HEHCEY . Python
HHFZ NEM ABC T SEWBIESH (F collections.abe fledr) . ¥ (¥ numbers Fibk
). W (FF io i), S ABIRIAINEL (7F importlib.abe ). JRATPAGEH abe Hibk
efEdH O ABC,

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
SR AR AR B AT AN ), (HA SR AR . B AR B AR T £ M . N R i
__annotations__ FikEM:.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I T EE A T4 - 51 2 I annotations-
howto T A FIARYE 1) fe FESE Bk

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5-I
ME A 28BIKE, 3 A1 5 FELATRXT complex () WM HIJET Kt 7FSH:

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

o 2 E Ade ART RETSHNSI ESHTH T SR ENIT L AR G A ara A
* Witerable LB TCRGAL A 2B, 3 M1 5 FELA R hy g T8 S 4

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

SRS RAE LS BB b B R T B . A IR BRI 23 0L calls —5 . FRAEY:, T2k
JARFTR BRGSO S PRG T L J5y A ko

A B Wparameter RIEFRZH , FIMEH SH5ESHI X HILAK PEP 362,

asynchronous context manager -- 535 |- F 3045 PIYS
PR Sl E X __aenter_ () Ffl__aexit_ () FERX async with iF) PRI T .
i PEP 492 2| A,

asynchronous generator -- 525 1 ik 7%
IR BB Kasynchronous generator iterator Y REL. 'BES5M ] async def & XHMERBAEMLL, RNFEZ
WHETEES yield Rk AL —RFIATE async for JHIHHEHHIME.
WARTEE #2870 AR A bR AL, (BAERLOE AL I AT RE 298 7 A R B RS, IIRFEIEELR
BARE S, 15 2 FRPAERE R L.

— RN RET RS await FiAXE# async for PAK async with 154,

asynchronous generator iterator -- 5335 2 ik 2% 2% A0 %%
asynchronous generator FREU BRI L .

BEXS R & T-asynchronous iterator, 4[] __anext__ () J7iKIR M & [0l — AT SRR SR T
Az i BB PR AR ELE R — A yield Rk

f54 yield RIUGHHEFREALRL, (R4 GEIPIRE (L4 R RATHRAG ry ) 2% 9 &
KBS R BT _anext () PREEI AT S BATGARIRA, &M BTF(RMSINIT. B
Ui, PEP 492 1 PEP 525,

asynchronous iterable -- 5335 n[ {0k} 5

—ANA[PAYE asyne for BRI HMIN 4. OAESER __aiter () FEERE—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %105
— AT __aiter_ () Ml __anext_ () FYERINTS. __anext_ () WIIR [E—ASawaitable
X5, async for XA FHEMNIRN __anext () JyEITR BB TSR RN S BB 5] & A
StopAsynclteration B# . A PEP 492 5| A,

attribute -- &

KRB — AR E, WSS FBRIRAFRRE . 200G, RS o HAEM: o WA
H o.a K5IHE.

WR X ALVE, B R E LN identifiers 1 AEFR R4 FR I AE— DX S0 @t 2 aT pAny, B4
setattr (). XFEAYEHRF VA S5 B0k, MR IHE getattr () KR

awaitable -- n[55E4E%} 5
—ANTTAE await Fks MG, ATLARcoroutine SR B __await_ () FEMIMNG. S0
PEP 492,

BDFL
CRBACZEMEET WIS, B Guido van Rossum, Python B .
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binary file -- 3R SC Ak
Jile object RERSEEE 5 145 .. R SCPRR B T-EHE A BERIBIR (' rb, rwb® ok " rbe ) FTIFO
. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile HJSEH.

TS Wext file TIRREWSIES str MRAYSIFXTR

borrowed reference -- % A 5| H
1 Python [t C APT v, 5 5| —FXREI M, 2SRRI AR IZT I H . WX 8%
MBS A — B8 E . Blan, SR R AT AR B S i )G —A>strong reference R BE

HetZAEborrowed reference FY Py_INCREF () PARFH R HUEAG Aystrong reference, BRAER 241ZA 5 T0H
TEAEAG MR G — R Z i 8% . Py_NewRef () MEUH] AR RANE—AHi i strong reference.

bytes-like object -- 315 U5} 5
I 5 bufferobjects H: H.AE S C-contiguous X4 . X AIEA bytes, bytearray fl array.
array X%, PANFZEE nemoryview X5 FATRN R ATE L fh bR Ed R E DA X st
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

SRR T AL RO . RO RAE SR PR AR TR ARG R
BT HiE bytearray AKX bytearray B memoryview, HABERAREOR 0t il Bl A7 T A nl A8 5%)
G C RBEFIRMR); EMRGAG] T bytes PAJ bytes X4 memoryview,

bytecode -- ‘7= 1ifty
Python JE A 24215 771, B CPython f# s 137K Python F2J7 I PRSP ik 2 A7
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
WG B TR B AT N ALER S (¥ viral machine 27t W5 ¥ERE AN Python FEfUML_F
AR —EEH, WA—ERETEAR Python fiUA_F 3% .

TR HN R AT LAE dis BRI SR &

callable -- W] 1%} 4
Al RS R A TR iz B R Se, HRTREIT Y — 2S48 (B Wargument), {8 F DA i

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

function, IBATH JEF method 55, BT VAN G KT __call () JIARIZEMEBIHR)ET Al
JiRTE

callback -- [n] )4

—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4
class

FHRAN A o SO SBT3 SCHE R0 B X% R SE B T A E O e o
class variable -- 2375

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G Y R, Hoh I SRR R R R — N SR — AN R A R B (-1
FAR) SRR, MEARCFE TSN 1, TR E 5. Python Y& T X E SCRE, RA TR
MO RGBT A 3 R, Bl 3+15 . WURTREE math BIH XTSI 2 SR, E
cmath, ZHIWME A IWB SR BCEE R . WERIRBOCE A 2, ZBSENIHILF R 2F E ]

i) R

context manager -- |- N LS PIZS
Ewith i) PiidE L enter () Ffl__exit_ () FEREBHIHELRSHIN L. S0 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- ZE5%¢
—NE R E C i 425k Fortran & B 90N N2 L0 . B2 C I Fortran B2 . E—4E
BT, A 4% H D AHE AR A S HESY . RSB ITF IR &5 i)y . fE24E C-IE2eEd
f%é‘;?” I;\]%ﬁi’@iiﬁlfﬁﬂﬁj‘ﬁ%ﬂii:—/‘f%%lw 0] % H By U e . {HU&FE Fortran FEZL502H N2 H 25—
Ryl it

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 51&/\#‘@% SR PMREN AT DAEIFZ AN [R] ) 55
EREAL BERWKE . EAEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- FlpFEpRI%L
1R l—A~coroutine M EATRE . MERETEN async def iHARE L, HABEEE await. async
for fil async with XK. XLREEH PEP 492 5] A,

CPython
Python 415 5 IAIIESCBL, FE python.org & Afi. "CPython™ —ii] FI F7E L BE IR 0 5B 5 Ho A S B
5141 Jython By, IronPython #H X 1] .

decorator -- 3%y
R UE R 7 — A R R L, BT @urapper BT ARSI TRRECS . e AmAN ) LG dE

classmethod () fll staticmethod ().

PMAREAR FUE RN, DU A eRB0E ST S ESe 45 A

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

@staticmethod
def f (arg):

FAEROR SR T8, (Ul F R A . A BRI TR TT 2 0 eR B0 SOM 2858 SR SORY

descriptor -- {{fiiA %3
EAEXT __get_ (), _set_ () B{__delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BAUR b2 RS, WX IARS k. BRI
FIAE 2 2 B Python [y -8, RMIX @ VF 2 B EERr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
A RAEIARZR T EREZAE L, S0 descriptors 5 FIAZS 5 FH 555

dictionary -- i

— AN RIREH , P W AE R SRER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl A4 hash,

dictionary comprehension -- “yliLHi: 3,
Ab PR —AN AT IE A G ) A SO JC R IR I G5 R ) — FP R BE H . results = {n: n **
2 for n in range (10) } BN —HE n Bl n ** 2 FBRSHHY AS2 ML . 221, comprehensions .

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETFE
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
HBI%, Al{# 1ist (dictview) . & dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO B ITEZS . BRI __doc_ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- % -390
FE— P gAE WA, B AREEA R AT ROk i 2 R R B A IEMny 2 0, 2 B8 s i 5y
waEtE (“BRRGN T, WERERGN S, I e ") b RIEE: R e A, Wit
RAF A AT e s 2 SR ORI T R G . 1872 BL ] type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIEW R EZY)” MY« iXFh Python 3 AU 40 5 XS 2 e B 5 B B M AE . I
TERE SR AR R o XA T P WA i 5 U@ K iEIZ ) try Fl except 141 T HARX ) )
FEFTHLBYL W%, # UL T C 43 2 HAEF .

expression -- ik,
AR FEAME R A OT. AT, — N RBA R BB o KO MFHE. A5, BTN, 2
B R B IC R, ENsAE SR E—ME. 52 HMuEEARE, e iE s e®
Ko MAEEAR BRIV ER B W statement, Bl while. TRIEHE)E THEMIMAER L.

extension module -- § JE ik
PA C 8¢ C++ gn 5 Ry, ] Python ) C API K515 5 0 PA K PRGBS T3 HL .

f-string -- f-2fFH
WA £ B AR AR AR AR B AR I EN E S . S0
PEP 498,

file object -- SL1EX %
K ANATF T ) SCEH APT (A A read () B write () Z5YE) VA FERERX S . Rk HAIET
SN, SCRT G AT DA P B SR se R H 2R B R A sl AR s D ) (1 AnAm v s A/
H. WAEZMIX., BT, BE%). SUHXREPFRN R 28 A
SR b A =R R SO G B G = ) SR, ek = b ) SO DASGSUAR SO, BRSO e Y
TE Lo b, BB TR R HTE 2 UE M open () BREL

file-like object -- SCF20 4
file object W [a] 1A,

filesystem encoding and error handler -- SC %k RS 4% X SR ALY
Python ]k M #4122 Ge A5 15 ER A ) 454 R Ge 4t Unicode 112 AA% 205 B R AL PR .

S R G g A A 2 A RAIE BE B RS K BEAE 128 AR WY FTE 75t . AR SO R G dm A X R
ML AR, W) API BRE R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PREATHE SR AREL
R G g S A IRAL S
filesystem encoding and error handler &4 Python JE B4 PyConfig_Read () HRECRAECERY: ESH
PyConfig [if) filesystem_encoding fll filesystem_errors ZE{Fl.
F 2 Wlocale encoding

finder -- k%Y
— M E R R AR loader B4
M Python 3.3 AFHEM 2RI AF #8: Lok 12 & X % LG sys.meta_path ffiffl, DA Mpath eniry
finders fitfy sys.path_hooks ffiff].
LT % i, PEP 302, PEP 420 fil PEP 451,

floor division -- [in] | B3R
] N AR R L B R B E s . U BRE B SRR 7/ o Bln, Rk 11 /7 4 Wit
HARRZ 2, M5 AR RE A EIERERE 2.75 o JERE (-11) // 4 2&E -3 F Rk
-2.75 M FHALEINLR. WL PEP 238 .

63


https://peps.python.org/pep-0498/
https://peps.python.org/pep-0302/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0451/
https://peps.python.org/pep-0238/

Python Setup and Usage, X174 3.11.14

function -- pR%L
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function Z£37

function annotation -- FRZkR{E:
BT} e BB 2 5GR [HE R annotation

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

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

BRI B YE TE B T I, function —y .

2 Wvariable annotation F| PEP 484, H. A T IhEE. 55152 [H annotations-howto DA T 5 AR AY i
FESZ .

__future__
future {54], from __future__ import <feature> F&/NIiFas il FBH7E K 3 ) Python %& 75 i
BRI AR UE B EEFNE SOR GRS B, future BIHSCRYICSE T AT HRNY feature BUE . @it A
ﬁ?gﬁ%gﬁﬁ?&%ﬂ?ﬁ, ARAT AT BB T R AR A B B O BN E S R AR (3iE) FEf]
WS INL

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

garbage collection -- Ly % [A] 1k
FERCA RO B N AF 25 () g A . Python @i et 5 | I THERI — S BERSAS I AN TREIE 2R 5 | I A A 3R 0
I SRS R ARAT IR I o T PAGE ] g e AR 28 fhl i el i 2% o

generator -- 4 p 7%
iR [1l—Agenerator iterator WIRREL . ERLEARMBEEeREL, AW GTET HAE yield Rk A 4E
— R YA for-TRAE T BT next () EEUE K.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- £ 2% 0%
generll[()r I%l%&ﬁﬁ@u@ﬂ@x#%o

B~ yield SUGRIEFAIE, O/ EHAPRES (BIERIERRMEERY ty 1HA) . 4% £ R

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /2 )% 75 #5353,

REERAFNFRILX . BREERG - NEEREX, JFERE 1 keyword:/for 41, & X T— Ml

AR JEEFI— TR keyword:/if A1) PANE A RIS NN R R

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

generic function -- JZ % pi %
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigsPA & PEP 443,

generic type -- {Z %1
M2 pe; WHEA List B dict XA dE. T X257 A,

WEATS N, T B4 4% . PEP 483, PEP 484, PEP 585 fll typing ik,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4% Jsj fif Bk 253 i
CPython fREgs B R I —FBLE], B ORI 20 A — N ARAE AT Python byrecode, MRS
WCEX R ({04 dict BN ERA) 0T LU MK Z 4L T CPython S, 45881
FEAS B IRERS 22 AR Ty B, AU W T 7E 2 AL B ERYIFATIE .

ANad, BERERE B =07 PR I R BT AR AT T B AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

PAMERI BT <A A b ROfRERs (REVATEANRORLIE BiUE St 2 iudin) B0%5 i, IRoATEs
TR AL B G PR RE S 2 BN . AN, SOMRIERE M & O Se B AR AR A A 2%, AT i 4
P

hash-based pyc -- K M55 pyc
553 FH St 7 Y S A B P i (T A e i 1 S B T S A UM AT RS 2 A7 3. 2L pyc-invalidation.,

hashable -- nJI5 7y
— AR AR RGN R SE A (BEREEA __hash__ () F¥E), FFRTRAFH AT
igﬁtﬁiﬁ;g%ﬁﬁ _eq_ () HIE) BREEFRN TeA A XS, RIS EL A AH R e A (E
G 2.

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python HH R AT AL N EXT QU2 Pl WA A i) AR (Blang) Raliy ) ARG A ARl
s (BIMTC A frozenset) (4B IHYTCR I AT MG A A R AT AR & SRS R 3
WA AR ENTERER—2Z AME (B2 S A HR) . e Er BT e
id() .

IDLE
Python ST K 527 2 R85, idle J2 Python ARifE A4 PR A LA 25 0 A R A RE AR FR A3 o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (561250 ) HBNGIR, SEBEYpath based finder FiREIR'FABiR. AR, It
PIESRIEHERE sys.path, EXRHBAEBEFTRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MELHL () Python AR i I )i 72

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 23 I,
Python A — A HAUMERERS, X EME VR AT ATEMRRES I ER R AT T A TE R ik, AR Sr BT
HAFR . HTEAERASEED T R8I python (WA MIE, A ATHENLAY 3= 3 o 3k
BEkED) o 20 R SR BN AR AL — R R R A R T2 G T “help(x)©) «
interpreted -- iR
Python —@MFREAGE S, 52X B EmIFANET , BIRWE Bl T i M disas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S R I AR, (BRHRFAAEITSER . S Winteractive,
interpreter shutdown -- iR REES X ]
WPESR IR, Python fERERRIFH#E A — MRS I BOT BRI A C A Ut IR, Bl A
FhOCERNIREE % . B SZ WA R e . Xk P XATF #8555 | 1] A g AR S Pk
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FEREAR S SR I R A __main_ ARSI A C 58 AT -

iterable -- W[ k%
—FPRENS 1R B = R I AR SR . IEART S ) T A R AR AL (40 1ist, str fil tuple
&) PARKRE RS AN dict, TP & PASAEMTE LT __iter. () HYESKSEEL T sequence 15 L
) _getitem__ () H¥EMHE LEMIE .

R RPN T for MRIRALFZ HAMTER E— A FIIH TS (zip O, map (), ...)o H—A ]k
MENEN SR RN EREL iter () I, BELRIEHZXGMENLS . XFIEAEE N TAEEAT)
— WM o ARG AR, REFEARERA iter () 3 A CAHRAIRINR . for iHRS
F B R BEAREE A, B — NI B R Ay 44 22 B ORAEDR RN R R AE AR o 2 Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— RN . BRIV next_ () F¥E @G HAEE N E R next ()
FFBA RGBT 2484 Bl o] S5 & StopIteration . F X Ak A 28 X 5
FEIETEFER, eI _ next_ () FERSHIKE| A Stoplteration, HEALERMA AL
_dter () FEEACRRENZERZS S A Y, FILERESLEWRE A ERN S, T H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRRIGHAA iter () BREEURTE for MHEA A BFER S A8 — TR0 S . QSRR L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ F typeiter.
CPython SBi4I 15 : CPython %5 45— &R E X __iter () MYEK,

key function -- 3 s %}
SRR AN AR I R AL, 2 RS R 8] T HEP SRR AT X 4. AN, locale.strxfrm() H]
T AR 8 IR 2008 1 HEP 8

Python " ¥ 2 T HL AR 70 1/ H R B0k 42 il DU SR Y AR A2 200 A 05 5K HoAh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

2 Fh ] LA, BN, str.lower () HYER DAHAEZRE K/NGHEF ) R EL. B
%, BRI lambda FEAFCEMEFIUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

Wi . AR HEUT RS | R IREUAN AN (5 FH R £ 7m 191
keyword argument -- o555

Z: Wargument,

lambda
> B fltexpression A5 B B 24 N IR R AL, FIB A AEVE BB R(E. B0 lambda b8 551 45
lambda [parameters]: expression

LBYL

OEEFRGER” PSS o XIS g S MAS SRR TR A R 2w R A A AR AR X
K& SEAFP Jy =G Rt I, AR AR RS 1 £ 154,
TEZLBEMEY, LBYL e T8 “&F” Ml “BREK” Z W LAEZMS R . flan, AR it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKAE N mapping H
T key T AR o R RT I S B EL (4 EAFP Oy XORfRY .

list
—Fp Python Wﬁsecﬂtenceg _%@‘Zjﬂﬂ%:z, @EE%@M?%@‘L@%*E"J%ﬁgﬂﬁﬁﬂf’%i, B A 15 A T2 A
B 2R O(1).
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list comprehension -- 51| 3 #i: 55X
W B —ASFE H ) A B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N1 7S 35 18
%ﬁgﬁfﬁ??@% (0x..) FIR. Hr if FAZIER, AREIEN range (256) TR FTA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOAE X 4N Load_module () Bk, MBS ET H—Afinder 12 8] o ¥4
Z: 1L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i 55 X I Zn k% =
¥ Unix |, ‘B4 LC_CTYPE &= X g it , BEn[PAiiid locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

1 Windows |-, & ANSIARRS BT (401 "cp1252™),

7£ Android i1 VxWorks |-, Python ffiff] "ut £-8" fEHiES KIHHiLtg=.
locale.getencoding () R AIRIRIUE T KA.

1% 2[5l filesystem encoding and error handler

magic method -- BEAR Jj 7k
special method W3EIE 2[R .

mapping -- W5}
— Fh T E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping fIZ LM E T ERERNT L. EXNRPHF B4 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCERFEEE R 7%
sys.meta_path (B RITR I finder. TOEEE KRR Spath entry finders 1778 KA HAFH A o

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- JtRH
—FhHTEIERMNIE . LRy RFHMEIRS R, RN TR FiR =S HO Y
FI2E . A3 T a0 S B S AT 5 AR PR —ANBRIA SE 3. Python %512 Ab T n] DABIEE B & LT
K, KEDHPKEAFEXN T, ELFEBIN, oS Kmimn o €. 12
TR ES R H &, MR, RS, LR g], PAKHAMGFZT5.
T 4152 I, metaclasses .

method -- J5 i
TER N E R WERAE R LI — B MR, B S REUSE GRS AR R H 2R —
Aargument GBI 44N self). £ function Fnested scope.

method resolution order -- J5 Z: /@i )F
7 SR G 50 A A R 5 B R AR R B W e 5 ) . 1 A5 Python 2.3 At iy T fi#
H 2.3 BGE Python fEAT R B AH X SEE A -

module
X5 2 Python AU —FhZH AR o A BB IS 1 v 44 25 18], FIEL & A Python Xf 4. HEA]
W@ i Limporting BEAERE N7 E] Python H .

5 Wpackage.
module spec -- Bibl Bl

—Aa ], AP T IR X B AFE . )& importlib.machinery.ModuleSpec
5215

MRO

2= Wmethod resolution order
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mutable -- A[ZE%} 4
RIS AT ATEIL 1d () PRAp [ A 00 F el A . 53165 Wimmutable
named tuple -- 2. %5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AL ERR R T A4 T4, 35 tine. localtime () fl os.stat () KERFAIE. % A6 T4

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

FUHZ o RN ERA (B EEmsT) « sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.] B collections.namedtuple () FAlE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy % %3 [A]
A IETJET?J?J( SR, A4S AR, ERMNER, AR miREmL SN (FEhE
ZW) . fmBss IEﬂLJiI%LI:ﬁ‘%FFﬂ%EEEZTﬁ%ﬁM& Biltn, PN builtins.open 5§ os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %443 [[]{u
PEP 420 75| A ff— b (LB I VT @0 488 package, o428 LT A S by, SLHiA T2t
Hregular package Nal, FEAEATA __init__.py .

A Wmodule

nested scope -- iR £ 1§
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JA R
XFH ETC YA T A EX R R TR IHFRY . 7R85 Python it 4 /\ﬁﬁf FE % 7 H]
Python Ffiiy BRI, W1 __slots__. fiid#s. FHiEJEM:. __getattribute__ (). FKHEME
BHEE.

object -- Xf %
AT HARGS (BYESUE) PAKTUE TR (i) B9EdE. object R ATAAlnew-style class 11 192 5
R4,

1

—FpR] A TR B 5 U M AT S T ALY Python module, MIEAR Fik, BEEE _ path BHEM
Python &,
%2 W regular package Fnamespace package.

parameter -- 5
Junction (B¥E) & X4 Sk, EAE BT DAREZ 1) — Pargument  (BTERLEEL T, 24>
55). HLHGE:

o positional-or-keyword: BB HT, F5&—DATDMERE E 53 e AW DAE R X4 d A%
AW XEBAMTES AL, BIAn IR foo Fl bar:
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[def func (foo, bar=None): ... ]

« positional-only: {{FRAIE, & —H BB EL ARNS . (WRAEITE 2wl i 7 ek BUE X
WIESHNEHENZ IR E A/ FRRES, BIUITRIEF) posonlyl Fil posonly2:

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

o keyword-only: {UFRFEHY, F8E—HEEEL XEAEANSE (UR XA FIE S ]l 2 e R AL
& XS E P& BTN B S AL NN B S Z 1 * KE XL, Bl
T kw_onlyl F1 kw_only2:

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

 var-positional: TSR, $57E 0T DR — LR HCR IO BB SRS (MR 2
EHZNRESIL R XML S LS4 FEIME * e 3, BT R args

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

o var-keyword: WA KR, HEE A DASRBUE R AR B T A (BEITE TR S 2 #3200 5%
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W2 Wargument RIEFZH . SEEESHX BT EE L E S, inspect .Parameter 25, function —
SR PEP 362.

path entry -- J%12 A Il
import path W—NHPALE, S@ipath based finder JIR AR E N HIREH

path entry finder -- #§1% A 174K 5%
F—RJE AN Z ] sys.path_hooks (RBipath entry hook) 1 [Bl ) finder , WARSt S GEM iLpath entry F
SE DA .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIA AT

path entry hook -- #&4% A 14T
— RN, B AESNIE WA A R A S path entry FP ARSI AR L R BEAZ{F ] sys.path_hooks 4|
iR [Bl—Apath entry finder .

path based finder -- 3£ T B2 A HE 55
BRAIANR)—FP U812 5 K55, WAE—ANimport path W FEAERL

path-like object -- J{ 12k} 4
RFE— DRGNS . BRI R A L — N FR N str 5 bytes X4, 0] P —
AP T os.PathLike MM BINTS . — % $f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM RS HAE; os.fsdecode () Ml os. fsencode () A4
RIS str 3 bytes RBIRKLER . X4 2 PEP 519 5] A1),

PEP
“Python M45RFEIL” ML E . —4> PEP S@— it SCkY, FIok1m Python fhIXFRML(F ., Bk
—~ Python e S At FE s 3R 5E . PEP |3 24 A B 114 57 A B A1 T $ DU 1) B B
PEP [/ A th F2 B s R A DN 10 S 158 A S A 25 Python BT R 90 5
SCRSA ML . PEP [IVEE A TATAEAL DX N 1, I BOREAR [R]3 ILAiE A SRy
Z L PEP 1,

portion -- ¥4y
FA B — A1 44 23 TR Y B B S SO S (AT REAFRCT —A> zip X)), BdkE UL PEP 420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (EREFERBRRZEE ) o WA EMOP A SRR HAT - U APT R IN A Z 1l & 25 JE 2 1) 7 L v
R P A I A 7T BE 22X AR
RIS @ X APT R UL, 05 AR B S il B eI 287 — 1Al A R B oA B
PRI Ve e Ry TR EY E:h g N

X APAE BRI AR FRVFRE PR RS AT HE , AN 2 T MR RIS T BRIG BT IN . 315 I PEP 411,

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

Python 3000
Python 3.x KA ARMIERR (X4 FHERUA 3 i KA IS B IC IR I T I T) . A a4 5
y‘j (prsk” .

Pythonic

P B BeAURD S 1 Python 5 5 W M AR AN B, i A2l P HEAthi 35 rd i AR
ALY . BN, Python % H XS Ml for EAMRIRIM I — A nT AT R T a IeE .
VR HAWTE 5 B RS5O GE: Python B A I B 6 — ey s

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

L

TR I Y B 57 5 B Pythonic (177 4R X FEY:

for piece in food:
print (piece)

-

qualified name -- [l 5g % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHRE LI PEP 3155, X TR 2R R ORI 2, BRE AR S X547 —2

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICI
>>> C.D.__gualname
'C.D'
>>> C.D.meth.__qualname_
'C.D.meth’

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
H, Bl email .mime.text:

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

reference count -- 5|14k
RPFEAXTZ B 5 R . S4— R E5 1 T B, BRREE. 51 4o Python AU %
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VLEF R ALY, HXIECPython LB — A REICRK . FEF RATATAM sys. getrefcount () bR
HOR R IRFE R G5 VR

regular package -- % ML fL
fegi M fipackage, BIMMALEH—4 __init_ .py XFRYH .

%2 [ namespace package.

slots
— P EAES B I, 38 A TS R R S 1 SR X S RS B S R T I AE . BRI R I AR
WAT, (BT AFARS, Sife RREEDBIENL TR, GlatkFENAr Y, FHH
Hfl B R S
sequence

—Phiterable, '©ZFFEE __getitem () FEER VAR BECES TR IR VI, I X
T—PREFIHER __len () J7ik. WERFIIEEA list, str, tuple fl bytes %, HE
BEHRR dict HHF _ getitem () fl__len_ (), {HEBIAZABENHIETS, B AT AT
Bimmutable FETM AN ERBECEREHRITE .

collections.abc.Sequence IZHEXEN T —TMEFEERNELD, BAE __getitem_ () FI
_len_ () Z4b, BEIT count (), index (), __contains__ () fl _ _reversed_ (). ZEF
WY R O RBIN DA register () SREAMAM . BIRECE 28 H 72 B E L2 308, 155
e 3 AR

set comprehension -- 45 &S
A FR— AT IE AR G i I A B Ay TR IR IS R E G — R BB B k. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEFRES {'r', 'd'}. 0 comprehen-
sions .,

single dispatch -- MR
—Fgeneric function 53YRIE, HIELIRET BANSEIERBORIERET .

slice -- Y )i
W AL TR sequence —F M4 . U)ol i R ARbRC R a8, 78 11 Tgs LA
B S0 Mr%cE, Bt variable_name([1:3:51. H9ES (ThR) FRCtENFET slice X4,

special method -- $§5k Jj i
—Fireh Python BRI 753, FHRXSIEA BRI TR E BAE B ANAR NS5 5% . XA R 24 AR E R
AU RILR . FFIR TR SO S L specialnames .

statement -- j& 4]
EARRBTE (— MU “H) MZBERN . — 2B )R] DA —Pexpression SN KBTI 250
BN if. while B{ for,

static type checker -- F 25 7 75
PLHL Python ACH I 4T3 4, DARRSR BB G QP S A5 R ANE TR . 55iES 5 L 2427 DA typing
Bk,

strong reference -- 5t 5 | JI]
1 Python [fj C API v, 585|238 AFEE 5| AR A T 20951 . E0ES | R Bl @ a7 A
Py_INCREF () SRIRHERG| H MAEM RS | Al Py_DECREF () BT .
Py_NewRef () BRELATHEH TOIE— X mg H. #E, UOTEREFA RS | H B9 1E 8 7%
55| LA Py_DECREF () A%, DAEEGS| A .

g2 Fborrowed reference.

text encoding -- SCASZid % 2
& Python 1, —A4FH3 2 —Ht Unicode A4 (FEREISH U+0000--U+10FFFF ). N T ARl 4 —1>
TR, EHREYF I —HR T

R NP F I — PRSI A", AT T8 BB Q@ AT R a7
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ARFAE RSO FFIE Fibdds, BRGNS G

text file -- SCA Lk
—FhBBIE S str XF4M file object . 38 HE— A SCAS SO S B A 17 0] — N T ) 217 1 B o 0 B s b
Htext encoding o A A T EIEVASCARZ (" 8 "w' ) FTHHI U, sys . stdin, sys.stdout
PAS io.StringIO SEHI.
TGS Fbinary file T RREVS IS F 9 A3t 2 B SCHXT S .

triple-quoted string -- 5| 'S 2fF
ﬁ%%%z/l\iiﬁéiﬂé’lﬂ'% (7) BEEEE C) FEAE. BNEDRE LS TR A5 ShndmF

TFEREFE 2R, HEa MLk ENARFIREFZSFENEERERK LB SFfNE] 5, HfH

TMﬂﬁiﬁﬁﬁ'ﬁﬂﬁ SO IEREAT, FE90 S SURY AR ER IR 8

type
FA P ig —A> Python X R T2 M FMXEAEA ML, BRHEEXZRMZEE, aTRAVHE
) __class__ J@PE, s type Obj ) SEARHL.

type alias -- J3%Y3j]
—ANRB R S, B SR R AR 25 R AR R4
RGN A 2 Rk 22 202 A% . fildn:

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

] PATEAE SR R e

Color = tuple[int, int, int]

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

L

Z )L typing fll PEP 484, H A3} b Dh BER AL .

type hint -- 3384 7§ i
annotation A . RJEME. BRERYIE S EHR BIME T8 E TUH R 28,
HAURRE A LAY A2 Python AR HI K, (HEATR A L2 46 & 2 RG AL, E1106EH B IDE
PSRN S EA
LR RIEMEMRE B M typing.get_type_hints () R, (HJRHRAS &N
AT DA,
Z W, typing Fl PEP 484 A st IV RE A0 .

universal newlines -- i {17
— PR SCATR B A, RFA R A A S ERR BT T A AR - Unix B9FT45RZ0%E ' \n' . Windows ]
255 "\r\n"' PLIFMR Macintosh ({245 ' \r'. Z: i, PEP 278 il PEP 3116 fil bytes.splitlines ()
TR Z YR

variable annotation -- 2 Frii

SR B 5K B annotation .
TEFREE AR B @ b, I8 P A H A

class C:
field: 'annotation'

AR R FE O AR R A - BIANDA N A B2 int JEAUROME:
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[count: int = 0

AR RARETE L TR fRE DL annassign —75 .
Z: W function annotation, PEP 484 f{l PEP 526, H.H ik T IL TG, J37E 25 annotations-howto DA T fif it
FIARER R 5L R

virtual environment -- Jf {3555
— PSR SHHME R B HEATITERS, S Python FI 1 HIRLFAE 2 AITH 4 Python 4 (R4 T
W —FR 5 izt HAh Python N FIFRF 4T H -

B2 venv,

virtual machine -- 2§41
— &Sl B WAL, Python FE AL AT H0A T2 1T 18 dmise 48 r AL L bytecode
Zen of Python -- Python 2 fift

S Python BRI 5747, A B TH S B HXMES . &FHLBEANE T B SR
B AN”import this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !

75


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.11/Misc/ACKS

Python Setup and Usage, X174 3.11.14

76

Appendix B. 3C#4ikBA



appeNDIX G

5 FFATIE

C.1 ZHHFrIm s

Python H fij 22§ FT AR 9222 (CWI, I, https://www.cwinl/ ) ) Guido van Rossum - 1990 4E A,
W, fER—TT0M ABC B S AU . R4 Python A4 T2 2k B HA A TT#k, Guido {52 H &
BEH.

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
AR, HAEABEAAT TR Z A UA

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

RMRA  RE F1n FEE GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2
22 R 2.1.1 2001 4 PSF B
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%3k GPL #6409 R 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fi Python Vil HER FF (4 % 16 80U
HOSSAS, T T TFURPF O 5. GPL 3V IG5 Python 1T DL FUEEAE GPL R A Uk P4 £ W
IS RV RTHE AT o

S ARZAE Guido H55 F TARRSMNESG IR, (XL A A AT BE -

C.2 FRERs( LAIE M5 & A Python BZRFRF0FMF

Python A SCRS ) V7 RT3 BT PSF 4 =T 1350

M Python 3.8.6 JF4f, SCR{HFAYARGI . BRAEHE S AIHARACAS R A2 PSF VFR] PSRN 5 25 2 BSD 4 +T HYME
VAT

ST Python H BB RET AR VFAT . X EEVF ] 2 SV VF AT 2 R AU — [ . A X 2]
A TEREG | RAF S Pl F Ak Pl 75T 5B,

C.2.1 FF PYTHON 3.11.14 &Y PSF ¥F o] il

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

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

3.11.14 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 3.11.14 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 3.11.14 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 3.11.14 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
3.11.14.

4. PSF is making Python 3.11.14 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 3.11.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.14

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, 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 3.11.14, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 i BEOPEN.COM #F &Il

BEOPEN PYTHON FFiE A P55 1 R

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.

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

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

C.2.3 HF PYTHON 1.6.1 # CNRI o] tipi¥

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.

&)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

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

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

C.2.4 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 3.11.14 DOCUMEN-
TATION

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
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Ry o] S8
AT Python B ATHL LA S =y BOPb VAT RIECAIT A, AT AR A 28 FLR I 9.

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2 113
. ARG s (FF):

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

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

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

C.3.5 HITERR

trace HHALE DA I

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHEEPATHH:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

&)
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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
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 fH T kqueue B3 AL E DAF A HH:

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

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

C.3.10 SipHash24

Python/pyhash.c 3441 { Marek Majkowski’ X} Dan Bernstein [/ SipHash24 S35 S8 . &85 AR :

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEAE T C BK%L dtoa Fl strtod, T C XUKE BEBUEFI A5 Z I 640, EIRA: A |
David M. Gay 9r 519 [a] 4% S04, H BIZ SCERTHE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c i) 7E 2009 4 3 H 16 H A2 B i 4f SO0 AR BB R] 7 B -

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

The author of this software is David M. Gay.

E O

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

E I

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

E

*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

*

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

RPN E R GRS, M hashlib, posix, ssl, crypt Bies{#i ] OpenSSL i3k E 4 EE . 4, Python
i) Windows Fl macOS 2352 /7 n] g 2>t 45 OpenSSL W RIAS , T PAFRATTHLAE L6245 —15 OpenSSL 1 HJHIE
AlA . T OpenSSL 3.0 it S H G Eefif A MAS, ¥ Apache V7 R[HIE v2:

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

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

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

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

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

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

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

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

(an example is provided in the Appendix below) .

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

"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
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or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

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

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

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

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

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

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

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

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

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

has been advised of the possibility of such damages.

Accepting Warranty or Additional Liability. While redistributing
SR
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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 ¥ B2 AT 351 expat JEEIA AT ER, BIERE 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,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

PRIEMEH ——with-system-1ibffi Bl THE, HN _ctypes § REELZ S libffi JEATHE DI E )

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

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

The above copyright notice and this permission notice shall be included
GETH)
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in all copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "'AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLATM, 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
MR ARG FHRFNRY 2lib SASKIHT IR TA WG 405 zlib PSR #5 DRI E 2110 97
Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:
1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.
2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.
Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
C.3.16 cfuhash
tracemalloc ffi B F FEAISEILET 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.
GETH)

92 Appendix C. FHsE$0iFa[iE




Python Setup and Usage, {74 3.11.14

* 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.

(% L350

C.3.17 libmpdec

BrRIEfE ——with-system-libmpdec BUE 7, 0 _decimal BBUERZ M €15 libmpdec FEAYHE DI

JEiUR

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% hitps://www.w3.
org/TR/xml-c14n2-testcases/ R 3 253 BSD 1 R]IE & 17

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

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

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

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

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

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

C.3.19 audioop

audioop AL T SoX Tl H 1Y g771.c SCIFH R EAARAD . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. [t - T BETE R A BE T o i 7 AT APE DL sl et P AR i i
TNt

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

PR Sun JEACHS AP B AR 329 H. Sun Microsystems, Inc. 3545 U4 MBI A . HEGS . &
PR

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

AEAEATHEBL T Sun Microsystems, Inc. 578 (F g A SR 2 s AW IRIT) . W15 0 U 4 )
B g, HIAE Sun CL R AT AR LR E

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLETEI}K A uvloop 0.16, E2ET MIT ¥l UK ATHY:

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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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RRILER B

Python 53X {7 304 :

JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

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) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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3l

JEFH
..., 59

-7
AATHI, 5
$APPDATA%, 40
2to3,59
>>> 59
_ future_ , 64
__slots_ ,71
ek
method —- F 3,71
TRELE
$APPDATAS%, 40
BASECFLAGS, 32
BASECPPFLAGS, 31
BLDSHARED, 34
Cc, 32
CCSHARED, 32
CFLAGS, 32, 33
CFLAGS_ALIASING, 32
CFLAGS_NODIST, 32, 34
CFLAGSFORSHARED, 33
CONFIGURE_CFLAGS, 32
CONFIGURE_CFLAGS_NODIST, 32
CONFIGURE_CPPFLAGS, 31
CONFIGURE_LDFLAGS, 33
CONFIGURE_LDFLAGS_NODIST, 34
CPPFLAGS, 31, 34
CXX, 32
EXTRA_CFLAGS, 32
LDFLAGS, 31, 33, 34
LDFLAGS_NODIST, 33, 34
LDSHARED, 34
LIBS, 34
LINKCC, 33
MAINCC, 32
OPT, 26, 32
PATH, 10, 19, 36, 38, 43, 44, 47
PATHEXT, 38

PROFILE_TASK, 24

PURIFY, 33
PY_BUILTIN_MODULE_CFLAGS, 33
PY_CFLAGS, 33
PY_CFLAGS_NODIST, 33
PY_CORE_CFLAGS, 33
PY_CORE_LDFLAGS, 34
PY_CPPFLAGS, 31

PY_LDFLAGS, 34
PY_LDFLAGS_NODIST, 34
PY_PYTHON, 47
PY_STDMODULE_CFLAGS, 33
PYLAUNCHER_ALLOW_INSTALL, 49
PYLAUNCHER_ALWAYS_INSTALL, 49
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48, 49
PYLAUNCHER_NO_SEARCH_PATH, 47
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 22
PYTHONDEBUG, 6, 10
PYTHONDEVMODE, 8, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREF'S, 14, 26
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 49, 50
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS, 8, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 13, 24
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 7, 11
PYTHONOPTIMIZE, 6, 10
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PYTHONPATH, 6, 9, 10, 43, 49, 50, 54 —--check-hash-based-pycs
PYTHONPLATLIBDIR, 10 AT, 6
PYTHONPROFILEIMPORTTIME, 8, 12 class, 61
PYTHONPYCACHEPREFIX, 9, 11 class variable —— ¥4 #,61
PYTHONSAFEPATH, 7, 10 complex number —-— £, 61
PYTHONSTARTUP, 6, 10 CONFIG_SITE
PYTHONTHREADDEBUG, 14, 25 AT, 29
PYTHONTRACEMALLOC, 8, 12 context manager —— FTX&HE 61
PYTHONUNBUFFERED, 7, 10 context variable ——- FTXZE,61
PYTHONUSERBASE, 11 contiguous -- # %4, 62
PYTHONUTFES, 8, 14, 44 coroutine -- #H4E, 62
PYTHONVERBOSE, 7, 10 coroutine function -- WA F L, 62
PYTHONWARNDEFAULTENCODING, 9, 14 CPPFLAGS, 31, 34
PYTHONWARNINGS, 8, 12 CPython, 62
TEMP, 40
N D
method —-- ¥, 67 )
A AT, 6
decorator —-- EM#E 62
abstract base class —-- £ #%, 59 descriptor —- #®R %, 62
annotation —-- AF, 59 dictionary -- F#,62
argument -—- 5}#{, 59 dictionary comprehension —-— ?ﬁﬂ%&% ﬁ,
asynchronous context manager —-- -+ # 62
T X &3 2, 60 dictionary view —-- FHMHE, 62
asynchronous generator —-- %4 i £, 60 --disable-ipvé6
asynchronous generator iterator -- AT/, 21
P4 R ABERE, 60 ——disable-test-modules
asynchronous iterable —-- ® 3 7% R Xt £, AT, 23
60 docstring —-- XAYFFE, 62

asynchronous iterator —— ®F¥F % E, 60 duck-typing —- ¥ F A, 63
attribute -- &, 60

awaitable —- HE£#&FX 4, 60 E
B -E
e

-B 7 EAFP, 63

W AATHIR, 6 ——enable-big-digits
-b . A AATHI, 21

fr AATHIA, 6 —-—enable-framework
BDFL, 60 ‘ AT, 28
binary file —- ZH#| X, 61 —-—enable-loadable-sglite-extensions
borrowed reference —-- f8N\F| A, 61 BA4THT, 21
——build ——enable-optimizations

A AATHI, 29 HAFTHI, 24
bytecode -- FH#,61 ‘ ——enable-profiling
bytes-like object —-- FHFAXZ,61 G ATHIR, 25
C —-—enable-pystats

wAATHI, 23

—-C ——enable-shared

B AFTHT, 3 # AT, 27
C #4,62 ——enable—-universalsdk
callable -- HiAFAXN%,61 A ATH IR, 28
callback -- [, 61 ——enable-wasm-dynamic—-linking
CFLAGS, 32, 33 B AATHIA, 23
CFLAGS_NODIST, 32, 34 ——enable-wasm-pthreads
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AR, 23
—-—exec-prefix

HATHRIA, 23
expression —— Fik R, 63
extension module -- # EAEH:, 63

F

f-string —— f-F/ %, 63

file object —-- XHxXt£,63

file-like object —- XHAEXZ,63

filesystem encoding and error handler
-~ XHRALHEEREREHRLEE, 63

finder —- TH &, 63

floor division -- [ FTE EW%E, 63

Fortran # %4, 62

function -- E#, 64

function annotation —-- &#AriE, 64

G

garbage collection —— I [E Y, 64

generator —-- AR, 64

generator —--— 4 &4, 64

generator expression —-- 4 gk#BLXAR, 64

generator expression —-- 4 KExRHKR, 64

generator iterator —- 4 K EHERE, 64

generic function -- XA ¥, 64

generic type --— ZA, 64

GIL, 65

global interpreter lock —- 4 & B 24,
65

Fl

-h

AATHEIR, S
hash-based pyc -- £FW%BHFH pyc, 65
hashable —-- T, 65
—-—help

#ATRT, 5
——help-all

AATHEIR, 5
——help-env

AATHI, 5
——help-xoptions

W AATHEIR, 5
—-host

# AT, 29

immutable —-- FAHZLXZ, 65

import path -- B A¥4Z, 65
importer -- B A#, 65
importing —— B A, 65

interactive -- XX, 65
interpreted —— FEA, 65
interpreter shutdown —- fEH%H, 65

iterable -- H#ERW 4, 66
iterator —-- j%{{%&, 66

J
-J
AT, 9

K

key function —-— #®E ¥, 66
keyword argument -- X&FEH, 66

L

lambda, 66

LBYL, 66

LDFLAGS, 31, 33, 34

LDFLAGS_NODIST, 34

list, 66

list comprehension —— F|X#EER, 67
loader —-- Ju# i, 67

locale encoding —- EET R EH %K R, 67

M
-m
AT, 4
magic method —-- JEAR ¥k, 67
mapping —— BLE, 67

meta path finder —-- TLEZEHE, 67
metaclass -- T2, 67
method -— F &
47k, 71
EA, 67
method -- ¥, 67
method resolution order —-- 7 3 ## R 7,
67
module, 67
module spec —— A, 67
MRO, 67
mutable —- H L4, 68
N
named tuple -- E 4G4, 68
namespace -- & % H, 68
namespace package -- & X4, 68

nested scope —- #hEEHH, 68
new-style class -- # A%, 68

O

-0

e ]
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fr AATHI, 6
object —-- X%, 68
-00

fr AATHIA, 6
OPT, 26

P
-P

SRS
parameter —- %, 68
PATH, 10, 19, 36, 38, 43, 44, 47

path based finder -- XTFTERZENERE 69

path entry —— BEANH, 69

path entry finder -- EZA DO EHKE, 69

path entry hook —-- E&ENH4F,69

path-like object —-- BEZEWZ, 69
PATHEXT, 38

PEP, 69

portion —- %4, 69

positional argument -- fLE£#, 70
——prefix

fr SATHIA, 23
PROFILE_TASK, 24
provisional API -- # % API,70
provisional package -- # EM, 70
PY_PYTHON, 47
PYLAUNCHER_ALLOW_INSTALL, 49
PYLAUNCHER_ALWAYS_INSTALL, 49
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48, 49
PYLAUNCHER_NO_SEARCH_PATH, 47
Python 3000, 70
Python H¥EEZ; PEP 1,69
Python H#EEZ; PEP 8,57
Python #IEZE; PEP 11, 35,51
Python ¥ IEZY; PEP 238,63
Python #IEZEN; PEP 278,72
Python H¥IEZ P ; PEP 302, 63,67
Python HIEZE; PEP 338,4
Python H¥IEZ I ; PEP 343,61
Python #IEZEP; PEP 362, 60,69
Python #IEZEN; PEP 370,711
Python #IEZEN; PEP 397,44
Python H¥EEZ; PEP 411,70
Python H¥EEZ P ; PEP 420, 63,68, 69
Python #IEZEN; PEP 443, 64
Python ¥ IEZE; PEP 451, 63
Python #IEZEN; PEP 483,64
Python HEEZ I ; PEP 484,59, 64,72,73
Python HIEZE; PEP 488,6
Python #IEZE; PEP 492, 60,62
Python ¥ IEZ; PEP 498,63
Python #IEZY; PEP 514,45
Python HEEZ; PEP 5109, 69

Python #IEZE; PEP 525,60
Python ¥ #E#ZP; PEP 526,59,73
Python ¥ IEZE; PEP 528,44
Python #EZ P ; PEP 5209, 13,44
Python #BEZ; PEP 538, 14,22
Python #iEZE{; PEP 585, 64
Python #IEZEN; PEP 3116,72
Python #3EZEN; PEP 3155,70
PYTHONCOERCECLOCALE, 22
PYTHONDEBUG, 6

PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 26
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 49, 50
Pythonic, 70

PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 24
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6

PYTHONPATH, 6, 10, 43, 49, 50, 54
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX,9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTHREADDEBUG, 25
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTFS, 8, 14, 44
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

—-q
aAATH-I, 7
qualified name -- [RZE &, 70

R
-R
#ofET,T
reference count —— 3| f %k, 70
regular package —-- ##A,71
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sequence, 71

set comprehension -- £4# SR, 71
single dispatch —-- B4k, 71
slice —— 4,71

special method —— #%F ik, 71

statement -- i&E4],71

static type checker —- #AXA K ZHE 71
strong reference —-- 3| H, 71

TEMP, 40

text encoding —-- XAHEKR, 71

text file —— XARXf,72

triple-quoted string —- ZB|BFfF &, 72
type, 72

type alias —- (A 74, 72

type hint —-- XA EH#, 72

-u
fr AATHIA, 7
universal newlines -— @ F#4T,72

variable annotation -- T EAFE, 72
£, 68
fir AT H IR

—--build, 29

-c, 3

—-check-hash-based-pycs, 6

CONFIG_SITE, 29

-d, 6

——disable-ipve6, 21

——disable-test-modules, 23

-E, 6

—--enable-big-digits, 21

--enable-framework, 28

—-—enable-loadable-sglite-extensions,
21

——enable-optimizations, 24

—-—enable-profiling, 25

--enable-pystats, 23

——enable-shared, 27

——enable-universalsdk, 28

——enable-wasm-dynamic—1linking, 23

—-—enable-wasm-pthreads, 23

—-—exec-prefix, 23

-h,5

——help, 5

--help-all,5

—-—help-env, 5
--help-xoptions,5

—--host, 29

-1,6

-1,6

-J,9

-m, 4

-0,6

-00, 6

-P,6

-——prefix, 23

-q,7

-R,7

-S,7

-s,7

-u, 7

-V, 5

-v, 7

—-—version, 5

-W, 7
——with-address—-sanitizer, 26
——-with-assertions, 26
——with-build-python, 29
——with-builtin-hashlib-hashes, 28
——with-computed-gotos, 24
——with-cxx-main, 21
—--with-dbmliborder, 22
—-—with-dtrace, 26
--with-emscripten-target, 23
—-—with-ensurepip, 24
——with-framework—-name, 29
——with-hash-algorithm, 28
——with-1libc, 27
——with-1ibm, 27
-——with-1libs, 27
—--with-1to, 24
—-—with-memory-sanitizer, 26
-—-with-openssl, 27
——with-openssl-rpath, 27
——without—-c-locale-coercion, 22
——without—-decimal-contextvar, 22
—--without-doc-strings, 24
—-—without-pymalloc, 24
—-—without-readline, 27
—--without-static-1libpython, 27
—--—with-pkg-config, 22
——with-platlibdir, 22
--with-pydebug, 26
——with-readline, 27
--with-ssl-default-suites, 28
——with-suffix, 21

e ]
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——with-system—-expat, 27 ——with-openssl

——with-system-ffi, 27 wAATIR I, 27

——with-system-libmpdec, 27 --with-openssl-rpath

-—with-trace-refs, 26 A ATIR T, 27

--with-tzpath, 22 ——without—-c—-locale-coercion

--with-undefined-behavior-sanitizer, AT I T, 22

26 ——without-decimal-contextvar

--with-universal-archs, 28 e AATH I, 22

-—with-valgrind, 26 --without-doc-strings

-—-with-wheel-pkg-dir, 22 AT T, 24

-X,8 ——without-pymalloc

-x, 8 wAATHIR, 24
—--version —-without-readline

A AATHIT, 5 aAATHIT, 27
virtual environment —-— & #{3f¥#,73 —-—without—-static-libpython
virtual machine --— E#HL, 73 AT/, 27

-—with-pkg-config

W AR, 22
W ——with-platlibdir

AR, T S AT, 22
--with-address-sanitizer —-with-pydebug

A AFTHIR, 26 A AT, 26
--with-assertions --with-readline

AT, 26 G4 T, 27
—--with-build-python ——with-ssl-default-suites

A AATHI, 29 A AATHI, 28
—-with-builtin-hashlib-hashes ——with-suffix

S AT, 28 A AATH IR, 21
—-—with-computed—-gotos ——with-system-expat

S AT, 24 fr AATHIA, 27
——with-cxx-main —--with-system-£ffi

S AT, 21 W AATHIR, 27
—-with-dbmliborder ——with-system-libmpdec

G AFTHRR, 22 fr SATHI, 27
——with-dtrace —-—with-trace-refs

A AT, 26 A AATHI, 26
—--with-emscripten-target —-with-tzpath

S AT, 23 A AATH IR, 22
—--with-ensurepip —--with-undefined-behavior-sanitizer

G AT, 24 fr AATH IR, 26
——with-framework-name ——with-universal-archs

S AT, 29 AT, 28
—--with-hash-algorithm --with-valgrind

S AT, 28 fr AATH IR, 26
——with-1libc —-—with-wheel-pkg-dir

S AT, 27 fr AATH IR, 22
——with-1libm

4T, 27 X
-—with-1libs -X

# AR, 27 #AFTETR, 8
--with-1to -X

A AATHEIR, 24 TR, 8

—-—with-memory-sanitizer
BAATHI, 26
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