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CHAPTER 1

AN 4= =
mITHINE
HARBAS R E (RS, CPython AfraS Al a9 AT 5 RN .
CPython JZBRANYi: HABSLILR) G 2471 ST RES A AR . 7 I implementations .
1.1 21T
¥ ] Python I, RIDASEE N HEE LI :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

[python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

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

AT command W] Python fUiY ., command W] DAE—4518m], 0] LR AT/ 0 BRI £ 45 i84A], A
{52 H A S E A AR T VR
il ILIET, sys.argv IEANTCERN "—c", YU HZEMA R sys.path i3k (GHizxHZ
H B E A T2 RS A ) .
{#iffl command Z(<:5| % #Hit34 cpython. run_command .

-m <module—name>
TE sys.path PHERAERE, HPA _main__ BHRPATHANZ.

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

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

Frik: BRI T A ERRAIL C i 5 08 A, MBI B XTIV Python B SCHE. {H
AR ST T AR S 0 s Ik S S DS LTI G h S G

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

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

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

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

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

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

<script>

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

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

4 Chapter 1. 41758
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URMA 2 R E G ) Python SCIF, WHEIZSUIETE HSRINA sys . path BIFk, FF HABZSCF 415
__main_ BEHORIMAT.

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

~I I FORAE R B N s T A, BB sys.path BEAE S Y HTH R AREH W
site-packages H k. I PYTHON* I35AR WAl £ 16 200

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

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

RGO, [ -1, sys.argv[0] NZEFAFH ("), HFELHTHRME sys.path lTFk. It
S, WRARGESCRR, LREA SIE ] tab kb AT 44 (2L rlcompleter-config) .

S

tut-invoking

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

1.1.2 @&R%In

-?
-h
——he

——he

—-he

—-he

-V

—-=ve

1p

FTERTA iy A7 I ot W PR AL B A fe R FAR 2R B
lp—env

FTEI Python & Ja PR7 748 i Y ) R IR AR IS IR 1Y o

Added in version 3.11.

lp-xoptions

FTENSEIL L R - eI ) fR JE AR SR 5 IR
Added in version 3.11.

lp-all

FTENSE B0 A B AR FER I

Added in version 3.11.

rsion

fi i Python JlRA SR o /wBIAITTF

[Python 3.8.0b2+

WU VTN, i E A EE R, pln:

|

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

Added in version 3.6: —VV 3£,

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

-b

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

e 3.5 AR AACH: AP bytes 5 int AYHLEK.

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

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

BT AL - pyc SUAFRIRIEIT N . 2L pyc-invalidation. 4#50 default i, ClkiE AL
SE BT MG A (E R 7T I G SCUPRAR S BN AT IR E . B always I, BT TR AHE
Y pye UM, N2 C I E I Je RV E RIAERRFARYE H Y A IS AT IIE . 2480 never I, Jk
TIEAAER - pyc SCPRFA AR G B A I SO REA T 3R IE

BT RIRIEARY . pyc SCPFITE SO 2 32 BRI .

-d
B TR (S RER) . 55 W PYTHONDEBUG 575 &
PEARIT TR B Python a4 3R X 30, 15 W 'E X9k 20 o
-E
ZWE A PYTHON* FbEAs &, BNl e ik B PYTHONPATH fll PYTHONHOME
TGS -p -1 () I,
-1
ARG — B8, Bl -cit, BMf# sys.stdin AR, PATHASGSE, et ATt
X ANEH PYTHONSTARTUP X4,
AT T, AL S, A AR B R R . PRI PYTHONTNSPECT,
-I
PARG B85 1T Python. SXiBRFR ] ~E, —P -5 3L
TERE EECT sys . path BEA & AIE H S G & 1 71 site-packages F k. Irff PYTHON* Bf
A B WA A A o 38T AT N S 2D A BR 5 AT 1 P A S AR
Added in version 3.4.
-0
R assert i DA RAEATA __debug__ BEAE N AU . Sl AE - pye §7 A Z BIAN opt-1
FP T RS (bytecode) WISCHE4, (20, PEP 488), #5205 PYTHONOPTIMIZE,
15 3.5 A KRS T MKl PEP 488 {214 . pyc U4
-00
TEJEH -0 RIS & 55 SO A7 5 o GBI TE . pyce PR ZEIAIN . opt -2 K L 41 14 (bytecode)
W34 (S0 PEP 488).
15 3.5 A KRS MKl PEP 488 {214 . pyc U4 .
-P
NI BA AN LR BRI N E] sys . path:
* python -m module fiF47: ANEMINYSH TAEH .
. ?gthon script.py 4T NEMIAA T H 5. R 2 — Mo, Wamyrars i
6 Chapter 1. <1755
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-q

-s

-u

-V

* python -c code fil python (REPL) fip 47 ANEMHINASFEAFH, XFER M40 TAEH 3.
TS PYTHONSAFEPATH YA/, PAJ—E Fl-1 (FHES) BT .
Added in version 3.11.

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

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

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

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

PYTHONHASHSEED JRVFAR KW il 25 i 15 B — 1 [ 2
Added in version 3.2.3.
TE 3.7 WA R AEAS T eI AN £ Pk Z0 05

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

=

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

A site BPASHFTIAFI R T 0 G0 sys . path BHRE. PR site AR RH R T AD
KA LA AR B BN site.main ().

5 stdout A1 stderr J{E AN FH ZZoh . BEBETHNT stdin 7 TCE A .
%152 5% PYTHONUNBUFFERED,

TE 3.7 JRA KA AR H: stdout A1 stderr I FE SCAS 2 PUAE AT FH 22 v

FRRTETIR AR AT — A5 B, RRgomEm )y GRS siN BRI ). DMy (—vv
) B, BB SN ST — 2505 B 1B SR BB S g k.

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

arg
AR R A . Python (B AL R ER VK & 55 BT 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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-Wdefault # Warn once per call location

-Werror # Convert to exceptions

-Walways # Warn every time

—Wmodule # Warn once per calling module

—-Wonce # Warn once per Python process
#

—-Wignore Never warn

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

[action:message:category:module:lineno

1

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

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

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

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

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

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

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

-X
B PR S —47, DAV E Unix JEXW # ! emd. X3& T DOS & J@ i R 4dE
-X
PRE T2 A ARSI % J@ 355 . CPython H HiIE LT N4 w] I {E :
e —-X faulthandler ¥J5 /] faulthandler. Hi§E[H PYTHONFAULTHANDLER,
Added in version 3.3.
* —X showrefcount A[{ERR[FEEHR A S EZ B MR BN G, il S5 TR H
AFERE . 33 U B R R A
Added in version 3.4.
* -X tracemalloc ffff] tracemalloc BiHLE3N%] Python NIEBCAIIRIE . TEERATEOL R, H
A 5l i 2 PR AR R R L A5 Bob . i —X tracemalloc=NFRAME 3 & 8 i & 1]
NFRAME Wil . %05 tracemalloc.start () fil PYTHONTRACEMALLOC | RN .
Added in version 3.4.
* -X int_max_str_digits K i B B H F AR HHR K ERH. 5N iE S H
PYTHONINTMAXSTRDIGITS.,
Added in version 3.11.
e —X importtime BiRFHKFAFETRAINIE] B2 BB TR, Biran (FERENSA) flH
B E] (HERR I E R A ) 8 2T B e 2 2R R 7 e vl RE & H A o AR F ¥ python 3
-X importtime -c 'import asyncio'. HiEZ|# PYTHONPROFILEIMPORTTIME,
8 Chapter 1. 41758
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Added in version 3.7.
e —X dev: J8H Python JF &AL, 5IALEBGIATE L TR H & FEGE KIFEH ST TR A . 73iES

PYTHONDEVMODE ,
Added in version 3.7.

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

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

%IJ—LL PYTHONPYCACHEPREFIX ,
Added in version 3.8.

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

Added in version 3.10.

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

Added in version 3.11.

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

Added in version 3.11.

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

Added in version 3.12.

B ARVEAEE(EIE sys . _xoptions FHLEIRBHXLE(E
Added in version 3.2.
TE 3.9 A RAEASTE: #4487 -X showalloccount i,
TF 310 AR A4S BT -X oldparser 3T,

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 4 Jython ] .

1. &7 9


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

XLEPREE AR S Python (9470, ENTRAEMATIF R Z BIBALBRY, {H-E 8 -1 RS, HARZIE, 2417
TEM RIS Ay 4T IF R S R I R A B E .
PYTHONHOME

AR Python N B . BRINIE I T ERBAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W%, H prefix fll exec_prefix j&m %4 B H%, BINERL
T /usr/local,

4 PYTHONHOME #{i% HEAH N, BHMESFNEN prefix Ml exec_prefix, TENWEIREARS

[RIHME, T#¥F PYTHONHOME &K prefix:exec_prefix,

PYTHONPATH

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

B 7 H SR 2 A8, BN PYTHONPATH 45 H I AG| AL 4 Python Ay zip SCF (ARG B 40 121
K)o TEM zip SUAFAY TR

EONR T B RMCH T 2 ik 42, (HiEH AR 2 VA prefix/1ib/pythonversion JFif (S0 E3CHH)
PYTHONHOME), ¥ % & XMINMNE| PYTHONPATH,

AN H SR iE AR R AR PYTHONPATH Z Hj, IEGN ESCH4E ok Frifiidng. #RK%
120 DAFE Python 27 PIAE NS & sys . path R THAE,

PYTHONSAFEPATH

%Hiﬁ%ﬁﬁiﬂ*ﬁ‘ﬂké?ﬁ% THAER A TEAR Z AR N E] sys . path: 20 - I T
RS -

Added in version 3.11.

PYTHONPLATLIBDIR
MR EWBC R FAi R, MBI sys.platlibdir {H.
Added in version 3.9.

PYTHONSTARTUP

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

sys.__interactivehook__,
f#iff] filename BT K HiTF Y cpython. run_startup .
PYTHONOPTIMIZE
ARG — D IEE TS, B T E -0 Wi, WRBOy— L, WEWi S T 2R
E -0,
PYTHONBREAKPOINT

PR B AR BOE , B2 AT R B AR — DA R R o AL 5% mT I 6 G R B
S BRZATEXT R sys . breakpointhook () MBASLBARIZAT, J5#& H B4 N ER)
breakpoint () KM, WERRBE, SBUENSTHH, MEH Y T{EH pdb.set_trace”. FFIA
HNTFFFH0” 235 sys . breakpointhook () BIBRIASLBUAMEAT = ifi B HR ]

Added in version 3.7.

10 Chapter 1. <1755
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PYTHONDEBUG
RGO — MR PR, BN THE - 0. WERBON— %L e S T2k
j:El/—xE do
WEREEAS B RR B Python 03X ) 30, 75 B R 205
PYTHONINSPECT

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

PYTHONUNBUFFERED
A RANRPBON — N EZE T, B S T RE -u i

PYTHONVERBOSE
AR RARBE BN — DI ES RS, B TR E v . AR, WY T 2K
?Elﬂi Vo
PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE

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

PYTHONPYCACHEPREFIX

AR E T B, Python HT’EE@E%WEPH’JKEE% HH A .pyc SCHE, A2 PR Y
_ _pycache__ HFE%., XY TFEE -X pycache_prefix=PATH &I,

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

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

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

PYTHONIOENCODING

MBE WL BECITHERESZ IR E, BB 5N encodingname:errorhandler BN E
19 stdin/stdout/stderr Jit 4%, encodingname il :errorhandler #P4rERE AL, 57 str.

encode () Y SUHE
1T stderr, :errorhandler ¥ ZR&; AP F B 2N 'backslashreplace'
e 3.4 A K HEAS . “encodingname” %BQIA%EEEILEQO

TE 3.6 WA K AEASTE: #E Windows |, XT:FxEJﬁ"’fﬁl £ 500 IR 2 20 e WS B TS E (A, IR RS
FE ] PYTHONLEGACYWINDOWSSTDIO, @it AnifEit B R [m] i) SCRAIE T WA 52 H5E 1
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PYTHONNOUSERSITE
WRBCE T AR R, Python f AL Al P site-packages HKiFME| sys.path.
Z W
PEP 370 -- 43 P11 site-packages [H 5%

PYTHONUSERBASE

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

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

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

PYTHONWARNINGS

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

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

PYTHONWARNINGS=default Warn once per call location

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

PYTHONWARNINGS Never warn

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

PYTHONFAULTHANDLER

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

Added in version 3.3.

PYTHONTRACEMALLOC

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

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

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

Added in version 3.7.

PYTHONASYNCIODEBUG
MR AR B — A AR A7, W E ] asyncio fiefy P8
Added in version 3.4.
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PYTHONMALLOC
W Python PYAE4) tds /B2 B 808 1
P Python T F () P72 e 2 T -
o default: ffif BRIAAED LRS-

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

JERY malloc () K%K

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

2 AT

* debug: 7E BRIANAFMECER 2 L2 1.

* malloc_debug: 5 malloc M[FMEHB LSRR T

* pymalloc_debug: 5 pymalloc MH[E{EHA L2 1.
Added in version 3.6.
18 3.7 WA KEAR T SN Y "default™ LS.

PYTHONMALLOCSTATS

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

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

e 3.6 AR A A AL B AR A AR AT AR TAE AT 4181 Python, QIR ERIRE A — 27
REHR URF A AR TR -

PYTHONLEGACYWINDOWSFSENCODING

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

XA PAAFIZ 4 TBE T sys._enablelegacywindowsfsencoding () B H
B] F 4 Windows.,
Added in version 3.6: ¥ £ ¥ [& %5 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

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

WERARER S T ) (BSOS ) AN 8 s i & e nh X% AR 529 20
1] 4 Windows.,
Added in version 3.6.

PYTHONCOERCECLOCALE

WIRAEI A 0, 353 Python iy 4T H Bt ¥ £ Ge i AT ASCII ) C 5 POSIX X35 5t il 46t
KRR T UTE-8 (Bt £,

WR AR B R AR (SO 0 PASMIME) . W7 5 A5 A8 B LC_ALL RIS 1 th R £ w15
I HARA545 LC_CTYPE JE 511 24 Fif DXt 20 55 35 A BRA Y ¢ X, dz%ﬁﬁﬂ‘éﬁﬂm%? ASCII /)
POSIX X1, #RJ5 Python CLI KEAE NS fFREAIZA TS Z Bl 243 LC_CTYPE ZE Rl 48 & ¥ AL & T
1] X 3 e T -

¢ C.UTF-8
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e C.utfs8
e UTF-8

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

(i 3 B3 o b 1 B X Xl i o ) T — AN IR TR B 3 sys . stdin fl sys.
stdout G surrogateescape R (sys.stderr £4k4Lffi ] backslashreplace HIfFE]
TEATAMT A X IR T b — ) o X BRI AL BRAT Ry m] DA 7 s ) PYTHONTOENCODING K F8 i -
BT HE 0, WREOE T KR R, sCE AN 24 Python i2 4 TR BRI AR LIS HEAS Bz fil e v il A
80 78 DX IR AT AL T B AR A 5 B PY THONCOERCECLOCALE=warn $fF:3( Python 7£ stderr &
HEEHE .

WEEE, R Il 5 A, SO R R R B A 1 B AR, BRIN Py THONUTE 8 )
U H G ST ASCIT H) I . ] 8 JE L P HE DL R B T ASCTT 17 A2
UTF-8 fE R RGEHE .

T F44%: Unix,

Added in version 3.7: i 5] PEP 538 T f#i#15 .

PYTHONDEVMODE

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

Added in version 3.7.

PYTHONUTF8

WPRBER 1, KL F A Python UTF-8 AR,

I 0, MIZ&ZEN] Python UTF-8 FixX.
BCEATAT HABAR S P A SAE R SR H 40 AL 01 9] 3 2 R
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

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

12 i io-encoding-warning 3 T i 141 -
Added in version 3.10.

PYTHONNODEBUGRANGES

WERBLE T AR, ERFINTEAR R AR EOMIEFE (4547, JFUG5 A% A 45 (i
o) WS E AR5 1 O MIMT R . XA TR E B/ M RIS R AN pye SCOFIHRAT AL IF FIE MR &5 S
(e 5] P 5 RIS/ AL B 7 R o

Added in version 3.11.

PYTHONPERF SUPPORT

AR AR BB AR AR, ERFJS A Linux per £ 29 B SCRF LA Python ifi] H REBE E A6 2] .
WERBN 0, WA Linux per £ PERE/MT R CHF
HIBH-X perf a4 ATIEIIA perf_profiling.

Added in version 3.12.

14
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1.21 FiAEXTE

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

PYTHONDUMPREFSFILE=F I LENAME
WIRBCE., Python 75 5 HIERESS J5 RHEAD IAAAIE X AN 5 | VB it 244 FILENAME ()30
FEH--with-trace-refs YLkl & Python,
Added in version 3.11.
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g

Python FiE/E R 2R Linux KATHR L, FHAER— Dt iy bl 7o (B2, 0T REAR SR T iy e 2L 2
RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

W2 Python A iS22 HATE AT AR BER B, ST AR FAHES A C Y AT B @ . S FI0A
T

B

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

%t Debian ]

https://en.opensuse.org/Portal:Packaging
%t OpenSuse Jfj '

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

https://slackbook.org/html/package-management-making-packages.html
7T Slackware f P
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2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD i/, fiif AN &5

[pkg install python3 ]

» OpenBSD il /', {1 A T v &

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 (1 7] i M7

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

2.2 {33 Python

WSRARAE H © %1% CPython, T4 5CRAAY 2 ZRER IS . ARW] LATR BdsoB A A i) source i@ B INIUR
iy clone. (AIARARABLETTIAN T, AR AARELAISE clone. )

ey A ) i 2 ALK

./configure
make
make install

Ff5E Unix S-G90 5 % 0 RIS SR 008 5 2 RN SRAE Python JEAU R BIR H 5% T 89 README.rst 3
H

e make install AIPAZEEENINEE python3 —3EHISc. WL, BN make altinstall i
A make install , RHGHERLIET exec_prefix/bin/pythonversion,

2.3 5 Python #xpigZF3C 4

AT AL BIRI: prefix Mexec prefix BT ARSI HLI 4 BN £ 4 GNU
B BT AR A
I, FERAR Linux 551, PZRBAER /sy .

XH/BFE L

exec_prefix/bin/python3 FRRESS A B
prefix/lib/pythonversion, exec_prefix/ AEHMERELE H SRIIER O E
lib/pythonversion

prefix/include/pythonversion, £145 I % Python 4 J& Fll g A ff %5 I 75 1) in-
exec_prefix/include/pythonversion clude A1) H SRR E

18 Chapter 2. 7£2 Unix ¥iE T {EH Python


https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://github.com/python/cpython/tree/3.12/README.rst

Python Setup and Usage, A {ThR4 3.12.3

2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

[$ chmod +x script J

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

[#l/usr/bin/env python3 J

BAEREA PATH 13822 Python fiffE4% ., {H12, JL86 Unix RS TARIEA env @4, HILTREEZY /usc/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

2.5 HEFE X OpenSSL

1. B & ATRI OpenSSL B & A R GG LA R, H KRB openssl. onf CHBAFS-HER M H 3%,
AT /ete Fo FERZBBEATIR FIZSCIRAE /ete/ssl (3 /etc/pki/tls Ho % HKIEMN Y
BE—A cert .pem HFI/EE—4 certs HE.

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

2. F#k. I %03E OpenSSL., HHALA/RME ] install_sw AR install. install_sw I HFRA
£ 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. {# B & X AY OpenSSL #451% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath %
i

)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

#i: OpenSSL AN I AT HCEAT 6] N ACA ) ABL. AR T3 2574515 Python SR 37 OpenSSL. f# i —4>
B ICA AR 7 X OpenSSL 2 BU AT PA 1
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CHAPTER 3

Bt & Python

3.1 FEEXK

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

TE 311 A & AEAR T C11 451558, PIZEE SR IEEE 754 Fil NaN 7, 7E Windows |, Z2% Visual Studio 2017
SR RA

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

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

make regen-all

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

make regen-configure

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

make target,

3.2.1 EEERIF

make regen-configure firdF{li ] Tools/build/regen-configure.sh shell A4 i aclocal.
m4 SR configure WA, BiEA M H—> Ubuntu 2588 R AR FEIAE R TH A I B vl 2 B o o
A Al e, PUT a2 il DAE A HIIE AT

[autoreconf —-ivf -Werror

AR SO AT AR PR S BRI autoconf-archive, aclocal il pkg—config RASHATEAS

3.3 BoE ikl

FIAF A RI . /configure A B A HE:

[. /configure —--help

Z:|# Python JEACHSH A Misc/SpecialBuilds.txt .

3.3.1 @Ak

——enable-loadable-sqglite—-extensions
TE sqlite3 BURAY _sqlite ¥ @B B SR NEY e (BUANT).
Z: 0l sqlite3.Connection.enable_load_extension () F¥EM sqlite3 Fibk,
Added in version 3.6.
—-disable-ipv6
S TPVO SRy (F SR MBS ), WL socket i3k,
——enable-big-digits=[15]|30]
5E X Python int ¥ AR/ 15 8 30 LA
TEBOAE LT, BRI 30,
£ X PYLONG_BITS_IN_DIGIT & 15 8 30,

Z 0l sys.int_info.bits_per_digit .
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——with-suffix=SUFFIX

f Python Y n] PUATSCIF IS 2R BLE N SUFFIX .

7 Windows Fl macOS _FERIAJGZHN . exe (WA T3048 python. exe), ¥F Emscripten 5 & F2) . s,
7 Emscripten J|Yi#% 24 .html, 7€ WASI |2k cwasm, MifEHART-& F—4% <R (AT
2} python),

TE 311 AR B AEAS T 7E WASM P& FERAGZ N . Js, .html 5 .wasm Z—.

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

Select the default time zone search path for 5 zoneinfo.TZPATH B IAM N XERER., &1
zoneinfo BB JiknECE .

Bk jA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

2] os . pathsep &5 FEAT -
Added in version 3.9.

——without-decimal-contextvar

G _decimal ¥ FERTHUN G &AL B30, AR MEAR RS0 (BA), 20 decimal
.

%I, decimal . HAVE_CONTEXTVAR fl contextvars ik,
Added in version 3.9.
—--with-dbmliborder=<list of backend names>
i dom B db 5 b 2 T .
GHERNES (1) SROFAS, Ao EmaTR.
¢ ndbm ;
¢ gdbm ;
* bdb .
—--without-c-locale-coercion
S5 C i E X UTE-8 1si il 255Kk (BRIAE ) -
NE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE F1 PEP 538,
——without-freelists
2 oS e BB AN T A H H51 2. Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python EH &4 (BUIAH 1ib).
Fedora #{l SuSE ¥£ 64 {\i*F-& H 1ib64 .
Zf] sys.platlibdir .
Added in version 3.9.
—--with-wheel-pkg-dir=PATH
ensurepip BH A Ef) wheel 3 H % (BRIAKHI).

LY Linux ZFTHRAGFT AL SIS SR TR 4K 94 &2 . 4l Fedora ¥ /usr/share/python-wheels/
H st T 423t wheel 1, MALSE ensurepip._bundled fi,

3.3. ECEi%EWm 23


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

Python Setup and Usage, A {Thi4 3.12.3

Added in version 3.10.
—-with-pkg-config=[check|yes|no]
HE e 15 B 24 (] pkg-config HAGIIAEKIH -
* check (BRIAH): pkg-config A A[ L
» yes: pkg-config bk,
* no: B E A pkg-config R H A
Added in version 3.11.

——enable-pystats

JE I ERGE T B .

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

ffi[f] Tools/scripts/summarize_stats.py RIS TTEIE .
Added in version 3.11.

3.3.2 WebAssembly 3510 .

—--with-emscripten-target=[browser|node]
b wasm32—emscripten & E A KA.
e browser (BHAME): Filnzk &/ stdlib, 2Rl MEMFS,
 node: NODERAWES F pthread % $5.
Added in version 3.11.
——enable-wasm—dynamic—-linking
N WASM JE I Bl A8 HEH S0 -
SHEHEE N dlopen. RIPAT SRR RN i T BRI LA BHURT BRI 24 v S
Added in version 3.11.

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

3.3.3 ZEERTRYEIN

——prefix=PREFIX

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

ZAE B T sys.prefix KM,

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

1t EPREFIX W23 B0 o R SC:, BRI ——prefix.

AT B THME ] sys . exec_prefix KL,
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——disable-test-modules
AYFFLHE test B, 1 test Wl _testcapi FRAIHR (BRIALGIFIFLA) .
Added in version 3.10.
—--with-ensurepip=[upgrade|install|no]
P Python 2% HHZFTHY ensurepip 4
» upgrade (BRiA\): iZfT python -m ensurepip --altinstall --upgrade fiid .
* install : i84T python -m ensurepip --altinstall fiid.
* no : /NIE4T ensurepip.
Added in version 3.6.

3.3.4 HFEBEINn
PSR E A ] ——enable-optimizations ——with-1to (PGO +LTO) k[t & Python. 461k
f] ——enable-bolt AR T4 H KL T+ RE -
——enable-optimizations
H PROFTLE_TASK J&i I VARCE S 3 21tk (PGO) (BRIAHEEH).

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

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

EHHA ~fno-semantic-interposition .

£%7¥: During the build, you may encounter compiler warnings about profile data not being available for some
source files. These warnings are harmless, as only a subset of the code is exercised during profile data acquisition. To
disable these warnings on Clang, manually suppress them by adding —-Wno-profile-instr-unprofiled
to CFLAGS.

Added in version 3.6.

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

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

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

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

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

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

Added in version 3.6.
Added in version 3.11: ZEffi /] ThinLTO $5f4:, #&7F Clang il -—with-1to=thin.
TE 312 JRAR B2 A AR B SR 4% 2% S Ff 66 ) ThinLTO JifEkR{FE A Clang b A BRAAAL S50 .
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——enable-bolt
SRR A BOLT #4% s — el b (BRIACHEERD) .

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

BOLT {348 J&—ANHH 24587 i 5 H [ 1t F e be b7 24 il 2 il e rdy o PR e T2 A P
JIr ASFCSCH RO T A4 A5 + HARM AL B S50 + CPU ZUMH AL &, I HIF AR A E# 2 5 50
T LLVM 16 Z Fif ) BOLT fRAAER LI 5T & (45 BOLT AL fist. SRZVEBUHE A LLVM 16 8(#
HCAIEST BOLT {4k

BOLT_INSTRUMENT_FLAGS fl BOLT_APPLY_FLAGS configure AR A ¢ F ¥ N7 1lvm-bolt
HIERASEUEE ok 23 Sl F6 7~ A BOLT udhe v T b A v .
Added in version 3.12.
—-with—-computed—-gotos
TESRAEFRT R goto THEL (FESCRei st HERIVE) .
——without-pymalloc
S5 2 Y Python NAF4MFL#S pymalloc (BRI KE) .
Z IWIRIE AR & PYTHONMALLOC
——without—-doc-strings
SENFS SR FATHR LA NAE S T (BRIAE ) o Python Hig LR SCRYEAFER AN 32 3 1)«
RNENX PY_COERCE_C_LOCALE %%,
7% PyDoc_STRVAR () »
——enable-profiling
) gprof JH M CIEFHMARDIEAE (BRIAHEE).
——with-strict-overflow

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

3.3.5 Python @i R miF

P A Python 245417 ——with-pydebug SHUNHiiF.
PRI RAS R ROR |
o BOARRIrA %L 78 warnings B, BRINES S IEER IS R2 =Y.
* f£ sys.abiflags HIA d fFid.
e IA sys.gettotalrefcount () PR
o TS EINMA -X showrefcount .
o WIN—d iy ATIRIIA PYTHONDEBUG MBEA &8 I TR Al £ -
o WX __11ltrace_ AFERSCEE: WURE TR BN AT RS SRIEIE R TR ARZZGE B
o A NPT IR -, DAGEAS I G2 o DX 3 AN HAD N A 5%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

o WA 4% #ifdef Py_DEBUG Hll #endif T EMWMAIL. B assert (...)
_PyObject_ASSERT (...) WiE: ANiKE NDEBUG % (HiES M --with-assertions BLE ).
FE B TR A
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— HEIN TN RS ) A A

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

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

— KA N AERE RS BR A 15 AN U2 24 B

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

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

TE 3.8 A A A AR B e A UCRIE U ) S iR A /2 ABI AR a2 LT Py_DEBUG ZZ AP M [R] i 1 L
T Py_TRACE_REFS % (B --with-trace-refs &%), Xa| AT M2 ABL 321 F

3.3.6 ik EIn

—-with-pydebug
TR AR T %iF Python: € L% Py_DEBUG (BRA N5 ).
——with-trace-refs
R TR A S DR R CERIA AR ) .
HORANT -
* EX Py_TRACE_REFS %,
e fIA sys.getobjects () LK.
o RIEAS BN A PYTHONDUMPREF'S .

PUHUA S B At (BRIAGRIFA) sifi#i=0 (Py_DEBUG Ml Py_REF_DEBUG %) ANH £ ABI Hf%
1@0

Added in version 3.8.
—--with-assertions
PRiFE B C WS assert(...); Ml _PyObject_ASSERT(...); (BHAAEM).
WERBCE I SEL, WITE OPT 4k g i A & 3L NDEBUG %
B --with-pydebug #3 (JX%FHEX), BHALAURAKE.
Added in version 3.6.
——with-valgrind
JE ] Valgrind  (BRIAZERT ).
—--with-dtrace
JE ] DTrace (ERAZEH).
2% Jfl DTrace #i1 SystemTap i, CPython.
Added in version 3.6.
—-with-address-sanitizer
JEH AddressSanitizer PYfEEHRFGI asan, (BRI HEEH).
Added in version 3.6.
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——with-memory—-sanitizer
J& ] MemorySanitizer N7E4EIRFG msan, (BRIAHEEH) .
Added in version 3.6.
—--with-undefined-behavior-sanitizer
J&4 /]l undefinedBehaviorSanitizer K& X AT A6 ubsan, (ERINHEEM ).
Added in version 3.6.

3.3.7 PHERIEMR

——enable-shared
J& 3L Python J§ 1ibpython H4iF (BRIAHEEA).
—--without-static—-libpython
R4ii% 1ibpythonMAJOR .MINOR. a, %% python .o (BRINSHiEH-20%),
Added in version 3.10.

3.3.8 FEikIN

—--with-1libs='1libl ...'
HERMIE (AR Z).
—-with-system—-expat
M 2361 expat R4 pyexpat Bt (BRIAHA).
—-with-system—-libmpdec
MEZHM mpdec 4P _decimal § ik, £ decimal itk (BRIAHT).
Added in version 3.3.
—--with-readline=editline
H editline EVEH readline B S .
X WITH_EDITLINE %,
Added in version 3.10.
—-without-readline
AGiiE readline itk (BIAZR).
A5%E X HAVE_LIBREADLINE %,
Added in version 3.10.
——with-1ibm=STRING
B Libm ¥ PR STRING (BOANTE DL R LN E) «
——with-1ibc=STRING
H Libe C AN STRING (BOATE LR SEN &)«
—--with-openssl=DIR
OpenSSL (R H 5% .
Added in version 3.7.
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——with-openssl-rpath=[no|auto|DIR]
B OpenSSL Mz AT H % (rpath) .
* no (¥RIA): N E rpath,
e auto: HRPE--with-openssl fl pkg-config H Nl rpath.
« DIR : BB rpath.
Added in version 3.10.

3.3.9 LL&MEIn

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
e#¥ Python/pyhash. c RIHIGARIL.
e siphashi3 (BRIAE);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: ¥4I T siphash13 3 H 250 BRIA(E
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
DAL A AR
e mdb,
¢ shal,
e sha256,
e sha512,
» sha3 (47 shake),
* blakeZ2,
Added in version 3.9.
——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BRIARY B RSB T4
* python (BRIAH): R Python HEZFPEFE
e openssl: 1% OpenSSL BRiAE AE .
* STRING : XA L5475
Z L ss1 B,
Added in version 3.7.
TE 3.10 HUA K AAE T %8 python fil STRING .24 TLS 1.2 BEARHARMAAI HML .
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3.3.10 macOS EIn

2, Mac/README . rst .
——enable-universalsdk
——enable-universalsdk=SDKDIR
BlzESE ) —dEHIR A . SDKDIR $8 5% MR 1 ) macOS SDK - (BRAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR

)% Python.framework , Tl /R 5 46H) Unix S5, TS0 INSTALLDIR Ji5 T34 2. (BRI
).
—-with-universal-archs=ARCH
R WA TR AR ) B SO AR B T - —enable-universalsdk B AR
A eI :
* universal2,
e 32-bit,
* 64-bit,
* 3-way.
e intel,
e intel-32,
e intel-64,
e all,

——with-framework—name=FRAMEWORK
A macOS H1[¥) python {EZEAEE L FR, (V24K E T ——enable—framework BAERL (BRN: Python),

3.3.11 TR YRiFikIN
LG, SR SR, T TR IR CPU SIS - B Python. 8 LA A B — M RHIAL T
£ 11 Python s . A4 Python FUA W5 A2 411 F- AL Python HUASHH PLC .
—-build=BUILD

M THE BUILD _EHATHIEIBCE., W%l config. guess il N5 .
—-host=HOST

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

FEX A2 U GRiFA EE python —3EHI SO ER 72

Added in version 3.11.
CONFIG_SITE=file

1 — AN A TG B B B SR PR A

P config.site U4
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# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_file_ dev_ptc=no

A HiiFr Bl

CONFIG_SITE=config.site—-aarché64 ../configure \
——build=x86_64-pc—-linux—gnu \
—-host=aarch64-unknown—-linux-gnu \
——with-build-python=../x86_64/python

3.4 Python ¥ &4

3.4.1 WBRGEENHF

e configure.ac=>configure;

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

* pyconfig.h (f] configure f]7#);

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

34.2 FEMEDR

« CfF (o) RIEMMZEIM (o) M.

* —ESEE Libpython (.a) 22 IXRSCIFRIEERY.

* python.o fIFf#SE 1ibpython 5k 3| i A F2)F python Hi,
o C P2 Makefile ¥ ##1Y (31, Modules/Setup).

3.4.3 =% Makefile B#r

» make : JAHRUEZER)ZE Python,
* make platform: : ##E python B/, (HAMEIREREY R,

* make profile-opt : ffi f§ Profile Guided Optimization (PGO) #4 7 Python . 4R T] PA{# i configure

I -—enable-optimizations P RMILEH make M HIEGAEH IR (make all BiH 2 make ),

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

make install: ¥JZI:%¢3E Python .

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

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

L C P RN N B R, e sys Bk, E1#EE X T Py_BUILD_CORE_BUILTIN ZZAYHHE L
Y. NERHGEE _ file. JEME:

>>> import sys

>>> sys
<module 'sys' (built-in)>
>>> sys._ file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '_ file_ '

HAth C ¥ 2RSSR ER, AN _asyncio Bk, Bf1#EE X T Py_BUILD_CORE_MODULE %)
10U H . 7E Linux x86-64 |y fi

>>> import _asyncio

>>> _asyncio

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

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

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

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

e UM Py_BUILD_CORE_MODULE EF X 7T, {#iff] Py_EXPORTED_SYMBOL .
o LN{#i ] Py_IMPORTED_SYMBOL ,

nst%;: py_BUILD_CORE_BUILTIN {5 iRl HITE/E ML ZEMEK CY R E, B PyInit_xxx () R
MASHS Y, FHSANEM ImportError .

3.5 GmiFSRFBERNERE

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

3.5.1 TRAbEEMIRE

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

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

—Iinclude_dir,

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

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

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

Added in version 3.2.

3.5.2 ZHiFRRIRE

CcC

C iikasig 2.

Bin: gcc -pthread.
(06.0.4

C+ GiiER 2

fil4n: g++ -pthread.
CFLAGS

C Jiikastnis.
CFLAGS_NODIST

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

FrlH, CFLAGS AN 444

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

o IR —Werror PRI 4r R MICIER R i ) P2 i B @ AT Ak FE Y m A
Added in version 3.5.
COMPILEALL_OPTS
MYE make install iRy #EE PYC SCFBHMELS compileall Ay fTHIET . BRIA(E: —70.
Added in version 3.12.
EXTRA_CFLAGS
M4 C Gt 2o
CONFIGURE_CFLAGS
AR CFLAGS WIHAZ Y, . /configure AR,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AS e CFLAGS_NODIST WEAERYS . /configure A,
Added in version 3.5.
BASECFLAGS
Fhligh AR bR o
OPT
fiAebr.
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CFLAGS_ALIASING
JEASEUN RSB B bRE , T 4R Python/dtoa.c |
Added in version 3.7.

CCSHARED
AT R e .
N, -£PIC ¥ Linux A1 BSD i .
CFLAGSFORSHARED

AL TR AT G SR RE I TSN C Bt

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

PY_CFLAGS

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

PY_CFLAGS_NODIST

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

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

PY_CORE_CFLAGS
BRiAN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

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

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

3.5.3 fEEIIREN

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

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

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

Added in version 3.2.

$ (EXTRA_CFLAGS)

-IS(srcdir) /Include/

$ (CFLAGSFORSHARED) ,

DCEE(E, T il il )

34
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LDFLAGS_NODIST

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

FRRIHL, ILDFLAGS NN 24414

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

CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure 4,

Added in version 3.8.

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

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

LDSHARED

W — AR A2

PRiAM: QLDSHARED@ $ (PY_LDFLAGS) .
BLDSHARED

LR 1ibpython Mfir 4.

BRiA°h: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
BiA2N: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

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

7 Windows _E{& F Python

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

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

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

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

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

nuget.org %% @, R M TRERINA RN R R LR . BT Python sz fTiIA, (HA R HHT Hik
AP ST,

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

4.1 EBREERF

411 ZREERE

VU4~ Python 3.12 24 AR 7 v fit N4 - 32 (N 64 MIHRAI A WA web installer (W25 22%54) 22— /MK
BRI TR, el i, WIERE A NIRRT, ofline installer (BLKZHEA) PIEERING
SERERAALE, AT BE TS Internet 3 R 8L, WS 2 F H e DA T RAE 2R AR i o R 2
b

AN LA, AT AR DA R A —:

37


https://www.python.org/downloads/
https://peps.python.org/pep-0011/

Python Setup and Usage, A1Tha4 3.12.3

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 (SZHIZ2%)7:

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

* Python $§ 2245 B 5 H - H s

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o RREBhRERE, MEME, JH3h#e pip

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

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 GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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4.1.2 B MAX_PATH PRl

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

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

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
T 3.6 A A A8 B Python S T 1 XH BEARIN SEHE -

4.1.3 Ft Ul 23

SPEARPF UL AT B 0] DA ST, VPN S PRV A8 LS 2, e s
T AT DMERSEF UL AL N BRI, DA SBRIAfE

AT GE T /2 AT RER ) AT R A

B ik

/passive SR HEEETJCRE H P ACH.
/quiet GRS AN S s AR AA] UT
/simple B 1k P il

/uninstall F& % Python (JLFEHAIA)

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

Jir A HAb e AR A% 80 name=value , HHEEHZ 0 REAILAEE, 1 RBMEAFFESRAE. AT
e 1 5 B AN T R
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B g EINME
InstallAl- K firAg F P adt 0
1Users
TargetDir 273 H % HF InstallAllUsers 64
Default- HETE P BN $ProgramFiles$\Python X.Y 7
AllUser- LRI $ProgramFiles (x86)%\Python X.Y
sTarget-
Dir
De- IR 2400 P 3E BBk $LocalAppData$\Programs\Python\PythonXy By,
faultJust- A LA ERAT %$LocalAppData%\Programs\Python\PythonXY-32 57
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul HERMBIAAE XL (%)
Custom- A= e
TargetDir
Associ- WERIRLHE T EHshds, W 1
ateFiles A SO Bk
Com- A oy CHFHmEFEN O
pileAll .pycC o
Prepend- KPP AH ZiFmm 0
Path 2| PATH 5 .PY FRANF|
PATHEXT
Append- KRR FPAH ZIF M 0
Path 2| PATH H5 . PY U hn
PATHEXT
Shortcuts  HIR L4, NEREAR, 1
SCRYFN IDLE 61 ety
Y
In- 4735 Python Jjff 1
clude_doc
In- AR S 0
clude_debuy
In- DT RF A 1
clude_dev 4. HWEX A RETEL
LR
In- M python.exe A K 1
clude_exe  AHIKICHF. ZMg LI AT E
BT
In- ZEHiE B T Windows 84 1
clude_launc Python & 7 25 .
Install- N H P % 1
Launcher- & 3 #3. © F &
AllUsers Include_launcher #f
WEN 1
In- GRARMERER Y B, 1
clude_lib 4 B&X— 7] B B2
A H .
In- LREANSE R pip Al setup- 1
clude_pip  tools
In- LR ZHE (*.pdo) 0
clude_symb
In- 285 Tcl/Tk 7 IDLE 1
clude_tcltk
In- AARE R A B 1
ude_test .
4 . S R A 1 Chapter 4. #£ Windows _E{#f Python
clude_tools
LauncherOr {44 JH8hd%. XKHE#H 0

= L2 K B AT
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

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

<Options>

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

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

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

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

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

414 BTFREE

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

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

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

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

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

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

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

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

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

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

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

4.2.1 EX08915)3
FiE . ERRAAIEH B RN EER

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

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

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

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

>>> import os

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

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

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

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

4.3 nuget.org L&

Added in version 3.5.2.

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

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

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

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

FREERE AR, W —Version 3.x.y . HHHEW AN .« HM, RS FHZP. BOAER
T, THROAHRSERAZFRME, REA -ExcludeVersion I, WA FREEL S E L3147 E i
A, FHFEmEZ— ML E Python 22461 tools Hk:

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

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

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

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

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

4.4 THAHE

Added in version 3.5.

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

MRS, ARG ZE OLF) SHPFMRASTEERE, AFEREERE. RETHREENC 2
AL . Bt AR R B R ALY« pyc SCPFREFEAE—A> ZIP SCffrp, IFfE T python3.dll,
python37.d11, python.exe il pythonw.exe, H AR AMUFE Tel/tk (AFE AR E R, 40 1dle ).
pip #1 Python S04,

Frik: HASUKATION 635 Microsoft C Runtime , NIRRT ATt LU INBE . izA T I REC 42 PdE
LERAE M P ARG LBl id Windows Update H 320%%, J H il LA AE R G0 H % 1 E] ucrtbase.d1l %
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iRl

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

N IR TS AT R A ERE B

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

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

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

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

4.4.2 #& A\ Python

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

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

4.5 B

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

ActivePython
HAZFEMRAMER LR, SO, PyWin32
Anaconda

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

Enthought 53-8 L%
“F—{R¥) Python FREE 1AL HEAR”

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

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

TR, XL R REA S o AN Y Python BCHAZE , FF HAN 4% Python AR 8 30H5 -
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4.6 fgE Python

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

4.6.1 BiR: REBEMELTE

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

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

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

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

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

Frik: Windows 2KF] SR HBIIAERGALR 25, XHESTEBI PATH I IR

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

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H1 P55 AR
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1

HTIRHE BOREA R set s

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

AT RAMBUREA R setx iyl

4.6.2 & Python T[#i{T30#

1E 3.5 A KA AT

B 7B H Zh B8 Y Python MRRER I TT A S BATH 2 Sb, (W] REIEAEAE fiv & $2 /375 T /5 8l Python. ZEAR Y
A RITAT DA R CE

FELEARR P IR — L, ATRAREREARIC “XF Python SRS FRIEARE" MR, DAGEZCRAR Y1205 (i R
INE] PATE o RIS T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T8
TR . I, BOLR] A iy AT IR IAT I A, WS4 44T SO,
UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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[C:\WINDOWS\systemBZ;C:\WINDOWS;C:\Program Files\Python 3.9 ]

4.7 UTF-8 &3

Added in version 3.7.

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

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

YR AT PAGE I Python UTF-8 #2844 BRIA M S0 A g 4% il ly UTF-8. %22 A Python UTF-8 455 7] DA i —x
ut £8 Ay THETT, H# PYTHONUTF8=1 M & . S W PYTHONUTFS T M= UTF-8 Bk, %
HIGESIRES S A a3 LI eIer e o

24 Python UTF-8 L BT, R4S T DA i "mbes” S fitt a1 R o gfdig X (ANSTAURD T ) .

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

#ik: BIEAEA S UTE-8 i}, Windows Hiif) Python & 7E AR B RN UTE-8:
* il G VO fFRbRE VO (5 1L PEP 528).
o UM A G 14 X (S 0L PEP 529 T ).

4.8 EHAF Windows By Python =538

Added in version 3.3.

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

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

BBl R 2AE PEP 397 HHg5E ) .
48.1 Al

M&HRAT

1E 3.6 JAS KA A .

4 JRy 2% Python 3.3 I H i A FHE R SIS AR PATH b JHBIAEF 5 A ] i1 Python HUAARZE
BLZEI A RATE K B2 B A SR R B AT, W Ear S PR AT A R %

& ]

TRV %2 ke BLE 341 o UAS 1) Python B2 )3 30 - Bl DUEHERH , I HRH 8 & AT HAh ay S 7S 50E 2
1% Python,
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Python Setup and Usage, A {ThR4 3.12.3

PR A2 T 2R Python (1411, 3.7 #13.12 ), A{EREH] Python 3.12 53] - W25 3) Python 3.7,

e

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

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

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

Tix fpd:

[py --list ]

7R 21 2 42461 Python fiUAS

-x.y B8 -V:Company/Tag ZHIWFHEIER, B ARFEEE—FREN Python 2 TH, WIETTRER AT
python.org ASPM T FIRRA . AEATENG PEP 514 SEATHE MM B AT AR R P R B . ——1ist iy 551
FA R -V A TT B T

M -v: S, $5E Company RHHEEEERR i 20k BiZSE T iz f7my, AU E Tag FFikHk B frfy
FRATTHIBATI . W E A ISR 22— Tag:

# Select any '3.*' tagged runtime

py —-V:3

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

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

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

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

MERIERR

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

virtualenv TJ) AbFIHFVIRAS, TR ShH ¥4 05 47 He SAFRHL00 MRE B2 R 2 0. BLEAT 4
RS, W BRI, o sUH s 4R Python JRA.
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MEIE
IEFATE K Python A - A48 hello.py 3L, HHMELTHAE

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

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

[py hello.py J

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

[#.’ python3 J

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

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

AT K ER

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

4.8.2 Shebang Lines

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

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

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

e /usr/local/bin/python

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

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

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

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

H S Z4TH) /usr/bin/env X EG —NEHIMNIFR RN . FEA IR E L) Python fRREZS S, LB
AL AT A TRR T B % PATH 8 3R SRR — A S8l A 44 R ILALAY Python AT HATREF o 306 1
T Unix #f PATH AT R env FFFIOFTH. AURTEERENS env frd 2 J5 i 8 — 2 HoN I RL G ]
PUTRR, (B2 B0 python JFRHY, B AR HAL e 300 & O R AL B, T DAL B BB AS i
PYLAUNCHER_NO_SEARCH_PATH CHAEE(H) FeWkid Xt PATH 8 &,

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

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

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

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

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

4.8.3 shebang lines BJ&#

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

[#J /usr/bin/python -v

SR )5 Python YDA —v 3BT 5 5]

484 BHEXL
@it INI Y

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

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

B%E BN Python kA

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

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

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

Y4225 T (major.minor) Python BRI 32 (il 64 {71 64 {7 Windows [, 64 {VfRASCKHEA E k. Xt
TR 32 (LT 64 AL AR AN - X0 T F 3R 32 A0 64 ALER 2 IERAY - ARV, 32 /5
SR T IATHE A BUARY 64 47 Python 2234 . SORERERT DATUIN I 8l #8077, FUAITE PC 12228 T W)
SO, TN BT AT IUE (B, RAIE 32 {75k 64 BRI Python FIHH M) Bl i 2 I I %
K)o BT, ATRATERUCAULIAST I RIRERY “-327 B “-64” SRR AT .
AN/IE

o WA B EAH XD, M4 python fil python2 58 F 44 (1 f 8t Python 2.x JiiUAS, g4 python3

5 BB 42 %<1 Python 3.x.

s % python3. 7 ARSEFUTLMEET, FNRACDEETEE.
« QIR PY_PYTHON=3 , iz python Fll python3 ERRHE B4 1) Python 3 Jfi A

o NI PY_PYTHON=3.7-32 , g% python ¥H#i ] 3.7 (1 32 A2 B, TMifrd python3 B H &4
$11) Python (PY_PYTHON ARASA B A S & T EEMUA. )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HER&E45RIMH 3.7
BREREEAR AN, 38 AT DATE SR SRR 5 A 1) INT SO AR e A [ A e . INT SO R FR A [defaults]
, AP SEA T PY_ AR AR B R OF R INL SO A A X KNG ) o) BRRAR R N
ZERr7E 1 INT SO R 2 I 2R

f4n:

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

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

[defaults]
python=3
python3=3.7

4.8.5 2

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

S—p—

4.8.6 IK1=1T

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

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

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

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

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

2T B ik

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

RC_INSTALLING 111 e m8), HadHEE e ENZT.

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

4.9 EER

X BEVERELATEANY Windows YEREXS sys-path-init FRAHAHEST THME.
YIAE] . _pth RS, sys.path ZU[¥E Windows FIFET):
o TETFIGIE, m—250H , A H MY T 4 E H %
o WURIFEEAZ & PYTHONPATH fE4E, WIFr3n T2 A, WHEETREMHEAH. WHEE, 78 Windows
b, AR R AR A S B, AR T IR g AR AR R A E S (Co\ 4R)

o FANEYTON H ORR O B& AT AT DA ME A F B B [F BSOS i B 3 % HKEY_CURRENT_USER #
HKEY_LOCAL_MACHINE 4% 3% T ¥ \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro DRGS0 B 1 B AR A JR VR S BROA L 10 148 R 5 B AN IR AR AR I B sys . path H1. (3
HEE T B 28 70 L6 HKLM,  [H ik HKCU 3@ % 8%, )

o WAREE TSR E pyTHONHOME | WX HARE N “Python FHK”. A, = Python AIPFTSCAF)
AR T e “landmark SCf4” (Lib\os.py 8 pythonXY.zip ) PAMEW Python F2HE & WL
#| 7 Python & H 5%, WIHEFZSCFFIGH 00T H %8 N%] sys.path (Lib,plat-win %), &0,
10> Python F&42 2 MAAETEYE N i) PythonPath #4351 .

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

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

* HR home Jg—MEXEKAR, FHH PYTHONHOME RULE, WAL U6 (7 E I LB AR A 2 2 m]
PATICPRI AR
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XV R AR
* 1817 python.exe , B(7: Python HgH WLATH At exe (Z23HUA, BUE K H PCbuild H%) I,

DR, HARENR PO, IRASEBEEIER PR AL R

* 24 Python EHTES —exe (CRRIFYHZ, il COM fix A%) W), FALHEWTH “Python Home”,

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

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

FHEI— 2R — LR EARE N B B AR A B A

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

TERPAT SCE RS —A - _pth S0, i f k. SR 2RI R AR A o1 i AR
FHZAM site , BIEFIH import site .

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

VEMEA/EL B 35 PYTHONPATH HAE R 33 A W AT H python.exe Z Hi%E PYTHONHOME

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

LRI PR R GEIE B 2 R S AR 2L e T 5 B R P RSB — B A AREERY BIAS . B0, Pl REAE
B Y AR P B B P BT R, R — DN EBCR AR, IR HAR O] REATI IR 25 2 32 B R A0 T
i R B AR HE R AR A S o

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

TE 3.6 HUAS B AR A 24 5 n] PAT S ELIE A AR RS I pythonXX . zip MEATEAERIBREY .

H 3.6 A FH: 7E Modules (& PythonPath) & ¥ & 4 & B AT LIl i importlib.
machinery.WindowsRegistryFinder S A. 7F Windows b AT IRERAE 3.6.0 L H B RAF =, H
FERFR AT e B AN E] sys . meta_path.

4.10 BffhnsEiR

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

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

4.10

.1 PyWin32

Mark Hammond % 5] PyWin32 i — 241 1§ 4% Windows L J& SCHFRURLER . X HFPA T S T A :
o AR (COM)

Win32 API i

FHE
Microsoft Foundation Classes (MFC) H P 5L

PythonWin J& PyWin32 Fffa f—4~7< il MFC W AR . BR— AW E R4 H ATk A IDE.

S U
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Win32 How Do 1...7
Tim Golden 3

Python and COM
David /1 Paul Boddie 2%

4.10.2 cx_Freeze

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

4.11 7£ Windows _#%gi% Python

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

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

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

412 HibFH

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

* Windows CE [ Python 3 2 /142 321 (U 4252 SR HYIE) «
* Cygwin <https://cygwin.com/>_ ZZHEFE PRI 172245 ‘Python fiftféas BUTHEE .
ARG WGF LR AR HEANER, W25 Python for Windows
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://peps.python.org/pep-0011/
https://pythonce.sourceforge.net/
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CHAPTER D

£ Mac kA Python

=4

Bob Savage <bobsavage@mac.com>

247 macOS [¥) Mac |-/ Python 7£ )50 |- 5 HAth Unix “F-& L) Python JEFAHL, (EAG —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, ZWARM Python M £2%E Hof A Python 3. A HL
PEALT 24 HT Y Python “universal2 binary” 4gi5hR, ‘B W] PAYE Mac 15X Apple Silicon F1|HZ; Intel AL FH LS R
HEiEfT.

VREH JEAF B AR VE A

* {RfY Applications XS &A 4> Python 3.12 (e, IRFFEXHLLE| IDLE, ERIENE
J7 Python ZAT AR AL G/ 1T A #5555 DA Python Launcher, Ef3TAMBEAE Finder Ul
Python 74 .

o —/MEZE /Library/Frameworks/Python. framework, ‘Eff5 Python o] AT SC-F1EE . 2o
PR A B RN E) shell B64% . BHIZL Python, RATDARSHHX =AM H o K4 —4> Python ] Jh47 L1
PS5 ECE /usr/local/bin/ H1,

FiF: fF macOS 10.8-12.3 |, Apple 32fLAy Python FRAK: 7 424 /System/Library/Frameworks/
Python.framework fil /usr/bin/python. {RZAN G MUE M ERXLENZE, FAEANTH Apple #5 il
Hi Apple BE5 =7 A o W ICAARARIEREA python.org BRI Python HiUAS, AR AARITHENL XK
AWAANFEEER ] ) Python Z24E M, R SLAR I BE AR SR E AT B E R — B0 AR EE

IDLE 45—~ Help 3K HL, FR¥F4RT5 A Python U UISRARZ 58 41 Python 5 FAB A RN 24 45 5412 3C
(ERMIOE G P

ANSRARAGE HiAt Unix ¥ LR Python , AR ANRE %47 M Unix shell 1247 Python JIARHIFHR 7> o
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5.1.1 n{aiEfT Python j&
WAE macOS _E AT Python [ 55 i 5 X2 i 44 IDLE S LI EL; WS [IDE #5459 7E IDE iz 17 EH A
Help E L.

WRARAE Terminal % 1 /2475 Finder H1iz47 Python AR 4 VR E Je /72 ] — B as R Q1R AR o
macOS [l T2 MRt Unix fir 2474048 4%, H P03 vimnano, QIR VRAEZ 4T H Mac KUK I gmiE 4 ,
FB 4% H Bare Bones Software 1Y) BBEdit (Z: I, https://www.barebones.com/products/bbedit/index.html) &—/~fR
IHHEEE, IF TextMate (2| https://macromates.com). FAA)ZR%Ees 5 MacVim (https://macvim.org) £l
Aquamacs (https://aquamacs.org).

TN At 1 ia 7AW AR file: usr/local/bin {3iT shell # R EEAEH
M Finder A TR A, VRA P e 4% -
Y5 HAfi#%F| Python Launcher,

* #ff Python Launcher {f il finder Info % MIFTHFHIA (SAEM .oy BIA) RSB I BRIA L.
HFE/¥. Python Launcher 4 ey s st il A 5 20 2. BEIHE# Fe 4 R B R ke 1A
FRGX S BT, B fifi FH JH: Preferences 32 HAiEf T4 R ek

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —PFE R R macOS Rk FIL: 15 Aqua % N PLEEFIORET (Bm)idid, (F
fiTfy GUI LR ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

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

513 BE

macOS -1t Python 350 B A7 ARtk Unix PRESAZ RGN PYTHONPATH, {H/2 M Finder JH SRR T 15 B iX L8747
g JEARUERY KA Finder 753 3N AR S BEHURRY - profile B . cshre. MRFFZANE D ~/ . Macosx/
environment.plist. [EZ W Apple B Technical Q&A QA1067,

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

5.2 IDE

Python Fft#7 TARER) IDLE T A F5E. 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 H1Z

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

PyObjC j2—A~41 X} Apple [¥] Objective-C/Cocoa HEZL [ Python 47, ZHEGLE K ZEIAL Mac J % 1) B itk o
H 7% PyObjC 115 B A 7E pyobjc & & .

FRUER Python GUI T EfUJ2 tkinter, ETE V&0 Tk THA, (https://www.tcl.tk) . Apple B macOS 4]
T Aqua BUERTAN Tk, JEEFATT M hitps://www.activestate.com FEURIZEE UL AT AN RIS HIZE

2% HAth macOS Ay GUI T H A n] fiik 4% :
o PySide: Qt GUI [ HAJ f#)H J7 Python 45 & {1,
* PyQt: Qt A Python 45 €.
o Kivy: =R AR 3 & s -7 & GUI THAD.
* Toga: BeeWare Ji | FJ—f45; SO Balikss. Web MifEdl &V .
* wxPython: —F SRR HHEMER G E 5 LA,

5.5 437%& Python N 2 F

H—F5) THTHEARIY Python (RS 37 A7 (4 AR +
* py2app: SCHEEST Python 31 H A% macOS . app #fF4l.

* Briefcase: BeeWare Tl [ f—#B43; —@CRAE macOS _FAIEE . app 844, IFREASHFIZ S I AR B
FEITH T A,

* Pylnstaller: —gCi o QE M SCPR B AR T AR - 61T E T

5.6 H{thFTiE

Pythonmac-SIG H{ {513 /& Mac I Python ] FPRIFF & N BIEIE 75 SRR 9T -

https://www.python.org/community/sigs/current/pythonmac-sig/
S —AF %R SE MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .
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APPENDIX A

RIEXTHRR

>>>

A AL b ERIARY Python $#/R4F . LS IR T RELASCE Ty AR AR BLIATRORE B AU IS 2 1

CAHUTEL:
o AL i ARRRACH AT ERIARY Python $27R4F, BL46: ZiERgMCRSE, HOGH - BEAF 2
(H#ES. s, iFsk=E5S), e PRz )E.
e Ellipsis NE¥RE.
2to3
&2 Python 2.x fUHSHE4 4 Python 3.x ARG T H., WAt EATIEND , 358 Py AT, AR 2 22 B0k i 21 1
ANFHEZR )L

2t03 WEFENMEE S, B 1ib2to3; AL TSI A 5 Tools/scripts/2to3, L 2to3-
reference

abstract base class -- i 3R
MG EL IR ABC, X duck-typing I#b 7, BHEME T —FhE G O Ry =, M2 T AR5
W hasattr () B TFRMBCE bR (FIanfEH BEA ). ABCHIATREIITFIE, XMEIE
oK H HAZE, HAMIHEYE isinstance () Fl issubclass () FriAAl; 0L abe B SCR . Python
B2 N EN ABC HI TS dEE5# (7F collections. abe i) . $(F (7F numbers
). P (FF 1o fedr) . S AERSAMER (FF importlib.abe i), fRATAMH abe fRk
KAEH O ABC,

annotation -- biif
KERBIHEAN 5. KEME. REUES SOR BMEMIAREE , B2 Ve 5 20 2/ SR
SR AR R AR I AT AN T U ), (HA AR SRIE MR BRI AR 2 o MO . 2N R i
__annotations__ EEkEMET.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} W B e A T4 . 7515 2 I, annotations-
howto | i (5 AR A e A S R

argument -- 5
TEVE T BRI AE 25 function  (8{method ) WH. S50 RWifh:
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5
ME A 28BIKE, 3 A1 5 FELATRXT complex () MR HIJET K724

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

s AL E g ART RETSHNSI ESHTH T SR ENIT L AR G A A A
* Wyiterable LB TCRGAL A . 2B, 3 A1 5 FELA A g T8 S 4

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

SRR A RO o I 1 SR A B AT SR (BN 22 0, calls —¥5 . ARHEIEYE, T3k a0Epn]
HRFIR—ADBHG BRI E SR X 1 SRR AL 5

HZ Wparameter KiEFRZFH, FIWLFEF S E5HSH X AL PEP 362,

asynchronous context manager -- 5335 |- F 35BS
PR Sl E X __aenter_ () fl__aexit_ () FERX async with iFA) PR T il .
Hi PEP 492 5| A,

asynchronous generator -- 535 42 ik 3%
IR BB K asynchronous generator iterator YR, BE5 ] async def & X HMERBAEMLL, RNFEZ
WHETEES yield Rk DAL —RFIATE async for JHHHEHHIME.
WARTEE #2875 A A bR AL, (BAERLOE AL R AT RE 298 7 A R B % RS, IRFEIEELL
FLRE SC, 0 AR DA

— RN ET RS await £k E#E async for PAK async with 154,

asynchronous generator iterator -- S35 1 & 75 2%
asynchronous generator RELHT BN 4 .

AT R Fasynchronous irerator, S __anext__ () J7 R & ] S G ST Sk
P 1R B B B KA PR yield gkt

f54 yield RIUGHHEFREALRL, (R4 GE PR (L4 RS RATHRAG ry ¥i4) . 4% 9 &
RBH R BT _anext () PRIEEI AT 4 SAIGARIRA, &M BTF(RASINIT. B
Ui, PEP 492 £l PEP 525,

asynchronous iterable -- 525w {0k 5

—ANA[PAYE asyne for BRI MG . OAESER __aiter_ () FEERE—Aasynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 525 k{053
— AT _aiter_ () Ml __anext_ () FYEMINIS., __anext_ () IR [E—A~awaitable
X5, async for XAHFHEMAIRN __anext () JyEIrR BB W] SE AR5 BB 5] A
StopAsynclteration B . d PEP 492 5| A,

attribute -- &
KERB|— XTI, WSS RB ARG H . 280 UL, WERXTS o HAEM: a WA
M o.a K5HE.
WIR X G ALVF, R W XN identifiers (K JERR R4 FR A AVE—DXT S @2 vl AR, Bl an i A
setattr (). XHEMEMHRFICEM T S-S FB 0k, @Al getattr () KIKEL
awaitable -- W 25550 4
—ANATFE await RIRKXPEHPIXI S . AT LA Zcoroutine B2 B __await_ () FIEPXNS. S0
PEP 492,

BDFL
CRBATZEMFET WIS, B Guido van Rossum, Python fEi % .
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binary file -- - JEHISC Ak
Jile object RERSEEE 5145 .. R SCPRRYH) TR BERIBIR ( xb e, rwb? ok " rbe ) FTIFO
ff. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile MJSEH.

A5 Wiext file T fRRESTES str RGISCIFRTSR .

borrowed reference -- i A 5| H
1 Python [t C APT v, 55| HRZIE—FMXREIH, SRR IZG I H . X5 8%
PN B A B — A B TR e B, SR RS T ARS BR AT G 1 B 5 — S strong reference SRR E

HetELEborrowed reference LA Py_INCREF () DAY b4 Ay strong reference, BRAEZ 4iZXZ To ik
TEEAG MR G — R Z it 5% . Py_NewRef () MECH] AR RAE—AHiistrong reference.

bytes-like object -- =i HIR%} 4
I 5 bufferobjects - H.fE S H} C-contiguous Zip X% . XI5 A bytes, bytearray fl array.
array X%, PANFZEHE nemoryview X5 . FATRIXN R ATE L P bR AR E R A X b4
VERLAE AR . PRAF R 3R SO DA Sl i B e 7 i % o

LSRR TR BN AR B IR . X RAE SR R S TSR A AR 4
Bl FfuFE bytearray PAM bytearray [ memoryview, HAWMHAEZIR Z#HI B AT AW AE %)
%O HEFENENE"); XM RGF1E bytes DA bytes X4 memoryview,

bytecode -- ‘7= ifty
Python JEACHS 29438 =765, Bl CPython f#RERS HH /R Python F2J7 1) NS . ATl &84T
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
HIENE S s TEARSE F AT R A TA AL SRS i virtual machine 2 1., 3573 5 N [H] Python ML)~
AR —EEH, WA—ERETEAR Python fiiA F 3% .
FATIS RSP FR W DATE dis By SO AR R

callable -- W] {& I %} 4
A G2 T AT RE X 4, T RERT Y — 2S5 (B Wargument), i DAF i

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

function , BRIy JEF method &5, BT VAN G KT _call () JIERIZEHEBIHR)ET Al
JiROE

callback -- [n] i)
—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4

class -- %
RG] P NS R . 28 SCH 3 W% 2R 0 SE B HEF T8 E IR 5 ¥ 0 o
class variable -- 345 H

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

complex number -- £3 %}
XA SRR G R, Hoh A SRR R R R — N SR — AN R AL R B (-1
FOAR) SRR, MEARCE TSN 1, TR E 5. Python N E T XA SCRE, RA TR
FAMC G BERTE A 3 A, Bl 3+15 . WRTRE math BRI PIXT ST A B AS 3
cmath, REWMH AR EFEEFRRE . WERRESEE A BT, ZEENEILTEASH T

i) R

context manager -- |- N LS PIZS
1E with AT E X __enter_ () Fl _exit__ () FERIEHIFERRSHIN S . 20 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 -- Y:4%
—NEMNR S C i 425k Fortran & B 90N 2 L0 . B2 C Fl Fortran S . 7E—4E
B, A 2B SAHE NP IS HHES ], SRS IGRB RS 0y . fE24E C-IE8L 5
o, U A HBEEHES IS B e — A& 5 U5 A 5% B R B e . (E27E Fortran 12250 2H )2 56—
e-Cli -3

coroutine -- L
PR T HIRE I — BB, FRIRE T DAYE R — 'EJ&A?F%E% SR PMREN AT DAEIFZ AN [R] ) 55
FREA L BERWKE . EAfEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- P %k
&8l —~coroutine W AR IMERETEL asyne def 50K E X, HJfEflE await, async
for fil async with XK. XLREEEH PEP 492 5| AR,

CPython
Python ZRFR1E T RIMTE LI, 7F python.org & ffi. "CPython™ — i I F1E B fRE b 52 -5 HAth SEER
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 EE

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
EAEXLT __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, BUR b2 RS, WX ARSIk . BRI AL
FIAE SR 2 B Python (1) 08, RN @ VT 2 B BRr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
ARG T EREZAE L, S0 descriptors B, FiiA a8 A5 H

dictionary -- i

— AN RIREH, P W AE R SEER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl HH#5A hash,

dictionary comprehension -- “pliL{fi: 3,
W FR— A EAS S W T A BB e R R E G R ) — M BB Y. results = {n: n **
2 for n in range (10) } FFAEM—THE n FE n ** 2 FIIREH EK S2 ML . 2 L comprehensions.,

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETF
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
RFZE, W{EH list (dictview) . S, 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 BT EZS . BRI __doc__ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- - &7
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 iG . 1872 BL A type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIFEW RIS S MY .« iXFh Python & AR 40 5 XS 2 e B 5 I B B A AE , I
TERE SR AR o o XN T P WS i U@ K iEIZ ) try Fl except 1841 T HARX A )
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 THEMMAERIA.

extension module -- § JEEibh
PA C 8¢ C++ a5, i Python ) C APT 3k 51 F %0 A K P ARS#EF T52 L.

f-string -- f-2fFH
WA P WS R TR EEE R AR AR REN A S, S0
PEP 498 .

file object -- SCIEX %
AN A TFIR ) SO APL (7 read () B write () Z5¥:) VAR TERERNS . HRIEHA )T
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 -- SCPEXIR} 4
file object W [a] iA] .

filesystem encoding and error handler -- SCF RS 4t hs X 555 PR
Python >k M #EAE ZR Ge 5 715 5 A ) 45/ E R Ge 9wt Unicode 1Y 4 A =l 5 AR AL BERS o

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 ARAIE, W) API BREL R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PREATHYE SR AREL
R G g S A IRAL S
filesystem encoding and error handler 24 Python JE B34 PyConfig_Read () HRECRAECERY: ESH
PyConfig [if) filesystem_encoding fll filesystem_errors ZE{Hl.
F 2 Wlocale encoding

finder -- k2N
— M E R R AR loader B4
M Python 3.3 R AFAE P AR BU I A $k 48 Lk 12 545 % Bl H sys.meta_path [, PAKpath entry
finders fitfy sys.path_hooks ffiff].
BT % I, PEP 302, PEP 420 | 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 T EHALEINLR. WL PEP 238 .
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function -- PF%%
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function 257,

function annotation -- FRECkRI:
REF X} pREOE 2 8GR [MIE B annoration

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

PR ETE R B 8 I function —7

Z: W variable annotation F1 PEP 484, Hp3iiA T HIIEE. 512 5 annotations-howto DA T B FH A1 5
FESZ .

__future__
future $54], from __ future_  import <feature> F&/NIRiFas il FB-7E K 3 ) Python & 75l
BRI AR UE B EE RIS SR GRS piii . future_ BEHSCRYICSE TR HENY feature BUE . @it SA
ﬁ?gﬁ%gﬁﬁ?&iﬂ?ﬁ, ARAT AT BB T R AR BB B OMA BN E S R AR ER (BE) FEf
Bt R BRI

>>> 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 A28 () 1 A . Python J@3d et 5 | VHERI— S BERSAS I AN TREIE 2R 5 | I Y A R
T S R ARAT BRI o FTPAGE ] oo AR 28 fhl i el i 2% o

generator -- H: 7%
R [Bl—Agenerator iterator WIpREL . ERLARMBE-EREL, AW GTET HAE yield Rk A 4E
—FRIMEALE for- IR BRI next () BREGE—FKHEL.
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 -- Zf 2% 0%
generat()}’ E{%ﬁ%@u@ﬂ@%f%o

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

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /[ )% 25 4 k R,

RSB R IR BEERARG @RI EHG E LT — MEF R, EER for 14,

PARG— AL 1 f 4. AR R GRIBN SN INZ REE - R YIME:

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

generic function -- {2 % 1%k
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 RKiEFR4S<H . functools.singledispatch () HEMizePA & PEP 443,

generic type -- {2 %1
2Rk R Ipe; BH N 1ist B dict A AR HT X237 FUzAf.

WL SN, T B4 4% . PEP 483, PEP 484, PEP 585 fil typing fibe,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4 )} fif e 23 4
CPython R B R N —Fp AL, BHROR R 2) U — N AT Python byrecode. WHLE T
BCEN G (045 dict SFEENEEM) HXIH RV Z2F L T CPython L8, 48N
FEAS N B IRERS 22 AR Ty B, AU W W T 7E 2 A3 ERYIFATIE.

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

QI (PASERSAIAL B BIE Je 28y )« B AR MPRERR I S5 I MR IRAGISD,  RR ik 4
TEA0 FAE AR DU T HOTERE o J5 (5 e AR R B8 170 R A - B S AR A A %, AT B A DA 4
Al

hash-based pyc -- 5 T-W#5 11 pyc
(A X SO W i LT T S 0 R S A AP - R EA7 SR %L pye-invalidation,
hashable -- W57
ARG TE A G AR BUE AR (EHEA __hash__ O J73k), I AR
ii&tﬁtmﬁ*(g%ﬁﬁ _eq O k) RRHERRH Tes ARG, TN G ELAT IR A
LERA AL

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

KZ% Python H R AT AE N EXT QA2 AT WA v i) AR (Blng) Reliy ) #A R A s ARl
iy (BIATCA frozenset) (M ENIHI TR RIS A A R AT A Y @ SRS BN R 3
WA AR ENTERER—2E A ME (B2 S A HR) . e Er BT e
id ().

IDLE
Python YR IT A H2£ ) #18. idle J2 Python FRifl A AT PR HT ) B A i e MU REAR IR B 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 (341258 ) HBNFR, SR path based finder FiRERFABIR. AR, It
PSR HERE sys.path, EXRHBAEBEHEATRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MBLH (1) Python AR B T i) i 72«

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

interactive -- 28 I,
Python 77— P B AMERERR , RIVR AT ATEMERESS 3R AP e A B A AT 23k X, SERIHTH A A
B, HEANSHHE D) python @y (WA RATEVRE TN 46 3 B g Bt B 22 B0 ) o ZE 8T
MUE SR IR AT HORN AL i X RO & BRI help (x) ).

interpreted -- iR
Python —@fFREAGE S, 52X RmIFANET , BAWE Bl T A M gisas 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 BRI LR, (BR HRFAAEITS R . S Winteractive,

interpreter shutdown -- iR REES X ]
WPESR KA, Python fERERSIF#E A — MRS TR BOT B R A A BU st IR, Bl anas i
Fh RN EREE 55 . B SZ WA R e 2. Xl P e T 250555 | 13 g A P
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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 ) .

FRREAR S SR I R A __main_ BEHREHRIE T IA C 58 AT -

iterable -- W[ k%
—FPRENS 1R ] H R R I AR SR . TIEART S ) T A R AR AL (40 1ist, str fil tuple
&) PARKRERRP S AN dict, TP % PASAEMTE LT __iter () HYESKSEHEL T sequence 15 L
) _getitem__ () HEMHE LIS .

LRI Z TP T for THPASKISF 2 HAB TR Z— P H T (zip O, map (), ..)e H—A0[EEA
WGNENSEEL N ERE iter O B, BE&RPNZSAERE . XAE RS T HEE AR
— R DT o FEM RIS, REFE AT EMN iter () 808 B OABERINSR . for B2
H 3 AR B EE B, AN 0 R i 44 A8 5 FDORAEDEER A R PR A R o S Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— R EIR AN . BRI _ next_ () F¥E @G HAEE N E R next ()
FFBA R R 2438 A Bl v S5 & StopIteration S, F X Ak AR 28 X S
FEIE T EFER, eI _ next_ () FERSHIRE| A Stoplteration, IR AL
_dter () FEEACRRENZERZN S A Y, FILERSLEWRE A ERN S, I H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRIGHAA iter () BREEURTE for MHEA A IR S 728 — TR A0S . QSRTE 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 £ R typeiter,
CPython ZBI4I i : CPython %5 45— kAR X __iter_ () MYEK,

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

Python A7 ¥ 2 T HLAR 0 v HI 4 R 80K 42 i JC SR Y RG22l 0 A 05 50 HoA 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

2 Fh ] LA AR, BN, str.lower () HYER DAHAEZRE K/ NG HEF ) B R AL, B
%, BRI ET lambda FEAFCEAEFUN 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 -- et 55

Z: Wargument,

lambda
> B fltexpression K5 B B 24 N IR R AL, FR N TEVH I BH R oRAE. B lambda bR %51 4] %5 K
lambda [parameters]: expression

LBYL

OEERIGHRER” TS o XU S S AR SAEEA TR s 2 AT R A A TR AR SR
WS EAFP Jy MG O HL, HRR U KR 1 £ 154

X LRI T, LBYL 5l 380 “&R/" M “BR” Za KA M5as M. B, PANARS 1f
key in mapping: return mappinglkey] W BB THEM & #AEZ G HAWLAEM mapping A%k
T key T HYBE o A LR AT E 0B 6 ] EAFP 5 ORI

list -- 513
—Ff Python P Esequence. BIRA MHIZE, (HEERLIT HAE F 0 mIEeE 2%, BFoATTRICER M
RIS R BE R O(1) o
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list comprehension -- 51| Hi: 5 2,
W IR —ASFE H ) T 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 N 17535 18
%ﬁgﬁfﬁ??@% (0x..) FIFR. Hr if FAZAIER, AREIEN range (256) WA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOE X 4N Load_module () BJrk. MBS ET H—Afinder 12 5] . ¥4
Z: L PEP 302, X}TFabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i% % X IR L k% =,
J£ Unix |, B4 LC_CTYPE &5 XK 4td . Br DAL locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

£ Windows |, B2 ANSI ACHE T (Ul "cpl1252"),
7£ Android 1 VxWorks [+, Python {fi ff] "ut £-8" /i T Kifgmidss=.
locale.getencoding () AI#{HIRIEEUEF X igig .

1% 2[5l filesystem encoding and error handler

magic method -- A J5 7k
special method W3EIE 2[R .

mapping -- Wt}
— fh TR E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping MG H AT HLE HEN BRI L. RS LI FF 4G dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCIR IR $R2%
sys.meta_path W RFEREIY finder. PRI RET Spath entry finders FFHE RIRABH A o

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

metaclass -- R
—PHT RIS, KE LEELEH. BFRMERIN R, STRATTEZ LR =S HOF 0 EM Y
FIZE . GBI I )X R i ARG S A 2 PR At — BRI SEEL . Python FRREI 2 AbFE T 1T AGEE H & Xt
B KERAH PAGEATT EIXA T H, (HY53EE B, Jodsnl i iten Kim it e 2. BN
TR EMETA H & SRt IR a . LG, DA HAIF TS .

T £ 13152 I, metaclasses.

method -- Jj ¥k
FEFE TR LR WRAE I SL 0 — N BRI, R S RS X G4 S H s —
Aargument GBI A4 N self). £ function Finested scope.

method resolution order -- J5 iL fiR b i)y
T SR S 2 AE A 4R B HE R BN . 52 7 python_2.3_mro [ fi# H 2.3 LA iGE Python
AR T B 1R

module -- Fib
X552 Python UG —Fh2H LA . AR A ST v 44 25 18], P 5{F 3K Python X4 . Bidln]
W@ iLimporting BAERENZEF] Python H1 .,

5 Wpackage.
module spec -- i LR

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

MRO

2 Wmethod resolution order .
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mutable -- A[ZE%} 4
RIS AT ATE L 1d () PRAFIEE I 00 T B A . 5316 Wimmutable
named tuple -- H. #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 -

AU ERRET A4 T4, 35 tine. localtime () fl os.stat () KERFIE. %A 6T

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 BEmsT) o 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.J B collections.namedtuple () FAliE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy # %3 [A]
A2 (B RAT AR BT . RSB . ERANER, G5 R2PRinEmash (%
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 %25 1] {0,
PEP 420 fir5| Af—F A A E T B 2% ipackage, G4 23 18140 0] DATCA SERFR Y, Hoflid 53X,
Yregular package RIF), FNENTNA __init_ .py 3.

A Wmodule

nested scope -- {R E{E %
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 -- JiA R
XFH ETC YA T A EX R RTE X IHFRY . 7R85 Python it 4 /\75¥ET FE % it
Python iR I, W __slots__. iidds. FHiEJEME. __getattribute__ (). FKHEME
BHEE.

object -- %%
AT EARGS (BHEEE) PAKHUE TR () Wi, object (T flnew-style class 1) i T9 25k
R4,

package -- {1
—FpR] A TR B Bl 5 U M A S T ALY Python module, MBEAR Fik, BEEE _ path_ BHEW
Python &,

%2 W regular package Flnamespace package.

parameter -- JE 3
Junction (B(J7¥5) & XA SR, EAEE RET ABEZ 1 —Pargument  (SEERLSEREHLT, 24
%Z). ALMES:

* positional-or-keyword: {7 BB BT, F5E D0 DMERNE T A2 8 AW AT DAVE N X 48 F 2 1%
AW, X RBATES AL, IR K foo F1 bar:
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[def func (foo, bar=None): ... ]

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

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

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

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

 var-positional: WIASRLE, 447 0T DA — LR HCR O AL E SR B A (MR 2
BRI ESHL R XML S LS 4 FREINE * e 3, BT FEH args

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

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

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

W2 Wargument RIEFZKH . GRS X BT E)E ILE S, inspect .Parameter 2%, function —
DL PEP 362.

path entry -- J%12 A Il
import path WH)—AFRMAIE, SPpath based finder I RAIKEE T ARIBIR

path entry finder -- ¥ A LI T3 2%
F—R] AL sys.path_hooks (RBipath entry hook) 12 [Bl {1 finder, HWAhSt R GEM L path entry F
TERIARE
5% importlib.abc.PathEntryFinder DA T f#IKIEA DB IRAF I SLIA AT

path entry hook -- J&1E A 0541
— MRS, EAERGE AR E path entry TP LU T RERSMET sys . path_hooks %
ek [l—A path entry finder .

path based finder -- J& B4 121 AE #k 25
BRANR)—FPTgs 2 & 4R %, WHE—ANimport path AR

path-like object -- PEIER N4
RFE— DRGNS . IR A — N Fn RN str 5 bytes X4, v P —
ANSEILT os.PathLike MM BINTS . — % £f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM R G HAE; os.fsdecode () Ml os. fsencode () A4l
RIS str 3 bytes RABIRLER . X4 2 PEP 519 5] AKY.

PEP
“Python J3R4R " HYIELHHE . —4> PEP 2 — Mt SCr, MoK Python tEIXFRMEE L., stk
—~ Python [T HRRE b HE BE BRI . PEP I 24 S (HORS T 1) 5 AR AR AL T4 BURF P A I BB
PEP WA 1o th 2 2O Rl WOt DORHRR S DS 153 DA B SR 25T Python A BETTHRSRESR 5
SO E NS . PEP BFEEA SUEAEA K AMRE S, R AR AR 2 ILARIC A SR
%1, PEP 1,

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

provisional API -- £ 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 (R EFERBRRZEE ) o WA EMOPAN SRR HAT - U APT 8 IN A Z 1l & 25 &3 1) = 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 B AR SR VPR E PR RSN IBT IR E , A 2 T MR KPR T SRIG BT IN . 115 L PEP 411,

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

Python 3000
Python 3.x RZATHEAMMERR (X4 FHERUA 3 i RIS B IC IR IR T I T) . A a4 5
y\j (prsk”o

Pythonic

FE— S — B U SR G 1 Python 15 7 50 B MMM, TIAS 2 (8 P FG b 57 v e 1 R
ARG . i, Python (% IR 2 for iBAIEIA MM P — N EAT R P T A TR
VF2 HAWTE 5 B0 XRS5, DA S Python B AT I S8 6 — ey s

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

L

T FE I Y B 1575 B Pythonic (77 34k X FERY:

for piece in food:
print (piece)

-

qualified name -- [ 5 % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHICE L, PEP 3155, X T fcim 2R BRI, BREAFR SR 45—

>>> 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
A, Bl email .mime.text:

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

reference count -- 5| |- %k
MG HE S4XT 2005 TR A ERS, EMSiRem. FLxige kA s HITEoK
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TEARPAEE, IR PO GOK AR R 51 THE0s Python AU U6 2 A AT UL, HE
JCPython SZBU)— AN X MICR . R BT AT sys . getrefcount () BRSIRIZ R E X 411951
T

regular package -- f; L0
&g 8 package, BIMAEH A __init_ .py SR H %

%2l namespace package.

slots__
—FhEAESE TR AR, A TS R B S S R S X S T R IR S R AT N A BRI A TG AR
AT, BB RGAH ARG, B AR DEAE N RA, GIaFE AR Y AR, HF B
Wl & RS
sequence -- J3-41]

—Phiterable, ©ZFFE __getitem () FER VAR AR HITRAMICE VI, g X
T REPIHKEER __len__ () 75{2 WEH@V?U%’@@% list, str, tuple fil bytes &, ¥
EEMR dict WIF _ getitem () Ml __len (), (HEBIHZEABSTIETS, HAE LRI
Bimmutable ST A B RECRE R ICE,

collectlons abc.Sequence %%%%%XTQ/]\EEF%E@ED, BAE __getitem__ () M

_len_ () ZA4b, BEINT count (), index (), _ _contains__ () fl __reversed_ (). SEF
ﬁt?ﬁ%i‘ilﬁﬂ’]?’@ﬁi‘fl%ﬁﬂq reglster ) RN . EIRECE Sl 7 R E SR, 155
5] 38 PR

set comprehension -- 441 A
AL PR — AP IR AT B T A s TR IR B 45 R E G — R BB Y. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEEES {'r', 'd'}. Sl comprehen-
sions,

single dispatch -- ¥R
—Fhgeneric function PRI, HEIEET BN HHIETINEFER .

slice -- Y )i
W DAL S T REE sequence W) —FRAM IS . YIRS 6 T RARICR BRI, £ 11 e ILARA
B 0RrET, Bl variable_name[1:3:5). FHi5 (FHR) FRctEHEIA slice X4,

special method -- %555 J5 ik
— il Python Ba=Xi I 73k, FRXSHEAS KRB T4 B E B AnAR N 4545 . X R yE R A PRI
FORBUF R FRIR 709 S0k 2 WL specialnames .

statement -- jE4i)
BRI B (— A “H) BN, — 25 TEA) R DASE—Pexpression S{UHEANHTAG KBTI S5H4)
Blin if., while BY for,

static type checker -- FARTUKS A5 5%
L Python AUHSH AT /04, AR Bl NPF FERNIMNB TR . AiES L 227 A typing
e,

strong reference -- 5 5 | Hi
{E Python [ C APL 1, 3573 IR H 547 31 FRE AT R4 TS 03 P 6 Q831 3 1
Py_INCREF () RARIGERT | MAEMERS AN Tt Py _DECREF () SRBEIE .

Py_NewRef ( @é&ﬁ%ﬁ)ﬂﬂ:@JLJ\ﬁ%Eﬁﬁélﬂﬂ W, AHEIR B ARG | /R A
S5 A _EVE A Py_DECREF PR, DARESRE | F v o

Jit & fborrowed reference,

text encoding -- LA S A
1 Python Ht, —ANFELFER 22— Unicode fURS 5 (FEEI A U+0000--U+L10FFFF ). K T FAAE & i —A>
AR, BRI — Ry
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R NP F I — PRI i, A F T8 B QAT R a7
A BRI R SCAFIE b, BRGSO FR A

text file -- LA
—FhEENE EE st XFGR W file object s 3 H— > SCASCAE L bR & 1 ) —ATH ) 275 B Ecds i oF A shik
Hrext encoding o SCASCAFIBIFAIEASCARI ("o 5 'w' ) FTHFHI . sys . stdin, sys. stdout
PAM io.StringIO HYSLH,

HiESFbinary file T TRREW RS F 5 2 7 BYSCARISR .

triple-quoted string -- = 5| 'S P45 it
HRAWEAESNE S (7) SCEEES () WFERR . BRI S R -5 SR T
A 2R, H2AEZFALL. BETAFREFRF RN E R A L RE 1 SHXG 5, HH
A DA R AT JC 75 (44T, TR S SCRY A R IR 4

type -- %!
KA YeiE —4> Python MR JETAH 2R BAXREAA —FRAL. LB RAEA, W PAYIFE
) __class__ J@Pk, BOZiEL type (obj) HIKHL

type alias -- S35 #

—NRA[E ], B AU R R B R 45 R AR RAT -

R WE R 2 f R 2 2 At Bl

def remove_gray_shades (

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

AT DARCRERR Al

Color = tuple[int, int, int]

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

.

Z W, typing Fl PEP 484 HAxf I Ih eI 4R o

type hint -- 287835 /iR
annotation K5t JEVE. RENIE S B0R MHE TS E BRI ZEEL.
FPAVPRIR 2 AT R T A& Python 5 I HK ,, (HEANIRE4A X246 & 5 WAL . EM1iLsEME) IDE
SEIAAD A A
SRR FIRMERIEBIN BT AR typing. get_type_hints () K, (HJRHA R
AHATPA
Z: L typing fl PEP 484, H g X} DI REIGTHELNREA

universal newlines -- i ] #i47
RRHECR IR A5 TP K BRBG TR R  Unin A0FF45949%E " \n' . Windows
Z1% "\r\n"' PAKIHNR Macintosh [ %E '\r' . Z 0, PEP 278 f1 PEP 3116 fil bytes.splitlines ()
TREZ AU .

variable annotation -- 28 & brii:

ot AR w B 2K @ Pk i annotation
TERREAS o IS SRR, T ] ek HLR A :

class C:
field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

[count: int = 0

A R YA PEAN R I annassign —77 .
Z: I, function annotation, PEP 484 F1 PEP 526, H. 3§ T IINEE. 551527 annotations-howto DA T fiffi
FAFR R B AR 5 i

virtual environment -- J{ {1 25135
R A M BR BHGIE TSRS, LEF Python J PRI AL 28 FTIE Python 4% (IR 2 T
LB [F— R G _Fast T HAh Python N FHARFITT A4 .

HZL venv,

virtual machine -- JE L
— B AR E LT, Python HEAUIML AT HAA T A58 S it I 2R i) byrecode .
Zen of Python -- Python 2 #fi

FI|H5 Python BT IEIN S5¥72, A B TR S M NXFES . AFHRIANATAER B SRR A
By N”import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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#ik: GPL #6409 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fif Python Vil HEHK FoF (4 % 16 80U
HOSSAS, T T TFURPF I S5 . GPL 3V THIE G5 Python 1T DL FUEEAE GPL R A %k P4 £ W
IS RV TN AAT o

SRS ARZAE Guido 155~ TARRSNESGIEE , (X A7 O T BE .

C.2 FRERs{ LAE M5 &M Python By F0F ¢

Python A SCRS ) 1 V7 W] 3BT PSF 4 T #7330

M Python 3.8.6 JF 4, SCR{HFAYRG] . BRAEHE AR AR R A2 PSF VF AT PSRN 5 25 2 BSD 4T HYME
VAT

K850 6575 Python th I BPHET R RO VT, ST & AR T 2 TR IS — B0t 5 sy
BRSBTS B T4 0 7T 5 8 i,

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

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

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

3.12.3 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights
Reserved" are retained in Python 3.12.3 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.12.3.

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

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

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

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

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

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

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

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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

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

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

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

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

&)
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(% L350
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 F§F PYTHON 1.6.1 ) CNRI o] i

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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]tpiX

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 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 ATHUCTAG A=y B b VAT RIBCAITT R, AT AR A 23 FLRIHE .

C.3.1 Mersenne Twister

fE°F random Bt N Z R _random C ¥ &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RIS AT & A HURS i 52 B e R

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 [] 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

test.support.asynchat fl test.support.asyncore FHAS LRI, -

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 AT A

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#h

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 & E2=EAH

xmlrpc.client fEHEE DA HEH:

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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(% 50
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 Wit 3T kqueue 45 LA AR A HA:

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 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . B85 AR E:

<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 XML T C pREL dtoa Al strtod, FT C AU ERUE R FAFE 2 MR E4, BIREHH
David M. Gay 45 1[4 SC:.  H EiiZ 00l FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c i, F£ 2009 4 3 16 HAGZRE M4 546365 DA BUBURI VR T

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

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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

*

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

RPN E R GRS, M hashlib, posix, ssl, crypt it {#i[f] OpenSSL i3RI E 4 EE . 4, Python
i) Windows Fl macOS 22527 n] e <>t 55 OpenSSL R4S, T PAFRATTHLAE b E245 —15 OpenSSL 1 nJHIE
R4S, X}F OpenSSL 3.0 il H G £:A7AE AT, 908 Apache ¥ 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

(% L30)

&)
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(% L30)
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 @M U351 expat JFRIAA 21, BRIEALE 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 NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

] ctypes BLIRTZH) _ctypes C ¥ J@ 2 G451 libfi JEAY &I A =AY, BRAF BN E T

—-with-system-1ibffi:

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

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

&)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
C.3.15 zlib
SR AR GE FARFNRY zlib JRASKIHT FovE M A, WAL E 21ib PR Y75 DR 2110 9%
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 {# B A FHSEILET 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
GETH)
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notice, this list of conditions and the following disclaimer.

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

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

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

(% L350

C.3.17 libmpdec

fEA decimal B TF)ZA _decimal C ¥ (i AL45 1 libmpdec J72 (Y I A M H ), BRAEA I C T

—-with-system-1libmpdec

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

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

C.3. Wi HaYiF o] S5 H

95




Python Setup and Usage, A {Thi4 3.12.3

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ 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 LS ] T SoX i H Y g771.c SCAH IR AS . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. [ fit - il JC R MBS o 7 AT DASE DL el A2 St P AR 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 32 H: 9 H. Sun Microsystems, Inc. 3545 U4 MpBh A 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.

AEAEATF Sun Microsystems, Ine. 357X FE it A BRI 56 S CMUASIRAG | il 0 R 20
B, HIAE Sun O R AT AR LR E

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

asyncio BURAHLEEINK H uvloop 0.16, E2ET MIT ¥ UL AFTHY:

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 51X {3 SCAY -

JRALBTA © 2001-2023 Python Hffhk4r 2. OR B AT AR

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

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
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__future__, 66
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BASECFLAGS, 33
BASECPPFLAGS, 32
BLDSHARED, 35
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CCSHARED, 34
CFLAGS, 25, 33, 34
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CFLAGS_NODIST, 33, 35
CFLAGSFORSHARED, 34
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CONFIGURE_CFLAGS, 33
CONFIGURE_CFLAGS_NODIST, 33
CONFIGURE_CPPFLAGS, 32
CONFIGURE_LDFLAGS, 34
CONFIGURE_LDFLAGS_NODIST, 35
CPPFLAGS, 32, 35
CXX, 33
EXTRA_CFLAGS, 33
LDFLAGS, 32, 34, 35
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LINKCC, 34
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PATH, 10, 19, 38, 40, 45, 46, 49
PATHEXT, 40

PROFILE_TASK, 25
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PY_BUILTIN_MODULE_CFLAGS, 34
PY_CFLAGS, 34
PY_CFLAGS_NODIST, 34
PY_CORE_CFLAGS, 34
PY_CORE_LDFLAGS, 35
PY_CPPFLAGS, 32

PY_LDFLAGS, 35
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PY_PYTHON, 49
PY_STDMODULE_CFLAGS, 34
PYLAUNCHER_ALLOW_INSTALL, 51
PYLAUNCHER_ALWAYS_INSTALL, 51
PYLAUNCHER_DEBUG, 50
PYLAUNCHER_DRYRUN, 50, 51
PYLAUNCHER_NO_SEARCH_PATH, 49
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 23
PYTHONDEBUG, 6, 10, 26
PYTHONDEVMODE, 9, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREFS, 15, 27
PYTHONDUMPREFSFILE=FILENAME, 15
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
PYTHONINSPECT, 6, 11
PYTHONINTMAXSTRDIGITS, 8, 11
PYTHONIOENCODING, 11, 14
PYTHONLEGACYWINDOWSFSENCODING, 13
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PYTHONPERFSUPPORT, 9, 14 AT, 6
PYTHONPLATLIBDIR, 10 class —— 2£,63
PYTHONPROFILEIMPORTTIME, 8, 12 class variable —- X & &, 63
PYTHONPYCACHEPREFIX, 9, 11 complex number —— ¥, 63
PYTHONSAFEPATH, 7, 10 CONFIG_SITE
PYTHONSTARTUP, 6, 10 w47, 30
PYTHONTRACEMALLOC, 8, 12 context manager —— T X%, 63
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PYTHONWARNDEFAULTENCODING, 9, 14 CPPFLAGS, 32, 35
PYTHONWARNINGS, 8, 12 CPython, 64
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T X &I E, 62 dictionary view -- FHME, 64
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P4 RBERE, 62 ——disable-test-modules
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62 docstring —-- XAYFSFE, 64
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attribute -- B, 62
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borrowed reference -- f§ N3], 63 S A AT TR, 30
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bytecode -- F¥ 4,63 ) —-—enable-optimizations
bytes-like object -- FH AL, 63 G ATHIR, 25
C ——enable-profiling

i AATHI, 26

-C ——enable-pystats
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C #4, 64 ——enable-shared
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callback —-- [, 63 ——enable-universalsdk
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file-like object -- XHA £, 65
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finder —-- &H# £, 65

floor division —-— & BB, 65
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function -- E¥, 66
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generator —— 4 &4, 66
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—-—help
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interpreted -- fER,67
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K

key function —-- #®E ¥, 68
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L
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locale encoding -- EZ K H %K R, 69

M
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magic method -- A, 69
mapping —-- %%769
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metaclass —— 7., 69
method -— F ¥
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JEAR, 69
method -— ¥, 69
method resolution order -- ¥ ¥ ## W 7,
69
module —— #ik, 69
module spec -- R, 69
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mutable —- FEX £, 70
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namespace —— w4 = d,70
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BATET, 6
package -- 4,70
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PYLAUNCHER_ALLOW_INSTALL, 51
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Python ¥ IEZ; PEP 238,65
Python #IEZEN; PEP 278,74
Python H#EEZ; PEP 302, 65,69
Python #IEZ; PEP 338,4
Python ¥ IEZE; PEP 343,63
Python #IEZEN; PEP 362,62, 71
Python #IEZEN; PEP 370,712
Python HEEZ I ; PEP 397,46
Python HEEZ; PEP 411,72
Python #IEZE; PEP 420, 65,70, 71
Python #IEZE; PEP 443,66
Python ¥IEZY; PEP 451,65
Python HEEZ I ; PEP 483,66
Python HEEZ I ; PEP 484,61, 606,74,75
Python #iEZE; PEP 488,6

Python #IEZE; PEP 492,62, 64
Python ¥ EZ P ; PEP 498,65
Python #IEZEY; PEP 514,47
Python HHE#EY; PEP 519,71
Python HEEZ P ; PEP 525,62
Python #IEZE; PEP 526,61,75
Python #3EZE{; PEP 528,46
Python #IEZEYN; PEP 529, 13,46
Python H¥IEZ P ; PEP 538, 14,23
Python #IEZ P ; PEP 585, 66
Python #IEZE; PEP 3116,74
Python #IEZE; PEP 3155,72
PYTHONCOERCECLOCALE, 23
PYTHONDEBUG, 6, 26
PYTHONDEVMODE, 9
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREFS, 27
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 51, 52
Pythonic, 72

PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 26
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6

PYTHONPATH, 6, 10, 45, 51, 52, 56
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX,9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 8§
PYTHONUNBUFFERED, 7
PYTHONUTFS, 9, 14, 46
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-q
S L AHT,T
qualified name —- [RZ&FK, 72

R
-R
fr AATHIA, 7
reference count —- 3| it%, 72
regular package —- % #Aa,73
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WRATHEI, T

A AATHIA, T
sequence —— J¥%|,73
set comprehension -- £4# %R, 73
single dispatch -- B4k, 73
slice —— ¥ k.73
special method —- 4% 7%, 73

-S

statement -- JE4,73

static type checker -- #AXAKEE 73
strong reference —— &3 H,73

TEMP, 42

text encoding —— XA, 73

text file —— SCAXH,74

triple-quoted string —-- =3 5 Ff %, 74
type —— XA, 74

type alias -- (A& 54,74

type hint -- XA FH, 74
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PR, 7
universal newlines —- i /JH#4T,74

Vv
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H AT, S

A AATHIR, T
variable annotation -- ZERE, 74
# AT
-2,5
-B,6
-b, 6
—-build, 30
-c, 3
—-check-hash-based-pycs, 6
CONFIG_SITE, 30
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——disable-ipve6, 22
——disable-test-modules, 24
-E,6
—--enable-big-digits, 22
—-—enable-bolt, 25
——enable-framework, 30
——enable-loadable-sglite-extensions,
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-—-enable-optimizations, 25
——enable-profiling, 26

-V

—-—enable—-pystats, 24
——enable-shared, 28
——enable-universalsdk, 30
-—enable-wasm-dynamic-linking, 24
-—-enable-wasm-pthreads, 24
—-—exec—-prefix, 24

-h, 5

-—help, 5

-—help-all,5

——help-env, 5
—-—help-xoptions,5
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-u, 7
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--with-assertions, 27
--with-build-python, 30
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——with-computed-gotos, 26
——with-dbmliborder, 23
——with-dtrace, 27
--with-emscripten-target, 24
——with-ensurepip, 25
——with-framework—-name, 30
——with-hash-algorithm, 29
——with-1libc, 28
——with-1libm, 28
-——with-1ibs, 28
—-—with-1to, 25
—-—with-memory-sanitizer, 27
—-—with-openssl, 28
—-—with-openssl-rpath, 28
——without—-c—-locale-coercion, 23
——without—-decimal-contextvar, 23
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——-without-readline, 28
——without-static-libpython, 28

e ]

105



Python Setup and Usage, A {Thi4 3.12.3

-—with-pkg-config, 24 —-—with-1to

--with-platlibdir, 23 AT, 25

-—with-pydebug, 27 ——with-memory-sanitizer

-—-with-readline, 28 A ATIR T, 27

——with-ssl-default-suites, 29 --with-openssl

——with-strict-overflow, 26 B AATIR I, 28

——with-suffix, 22 --with-openssl-rpath

--with-system-expat, 28 4T TR, 28

—--with-system-libmpdec, 28 -—without-c-locale-coercion
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——with—-undefined-behavior-sanitizer, AT/, 23

28 ——without-doc—-strings

——with-universal-archs, 30 4TI, 26

——with-valgrind, 27 --without-freelists
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-X,8 ——without-pymalloc

-x, 8 i AATHEIR, 26
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AAATHI, 5 AT, 28
virtual environment —-- JEM I, TS —--without-static—libpython
virtual machine —-— JE#AH, 75 AT/, 28
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W AT, 24
W ——with-platlibdir
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—-with-address-sanitizer ——with-pydebug

S AT, 27 AT, 27
--with-assertions —-with-readline

AT, 27 AATHIA, 28
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A AT IR, 30 W AATHI, 29
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S AATHR T, 29 i AATH IR, 26
——with-computed-gotos ——with-suffix

A AT, 26 AT, 22
——with-dbmliborder ——with-system-expat

S AATH T, 23 AT, 28
——with-dtrace ——with-system-1libmpdec

A FTHI, 27 W AATHT, 28
--with-emscripten-target —-with-trace-refs

A AATHEIR, 24 W AATH T, 27
--with-ensurepip --with-tzpath

AT, 25 RATER, 23
——with-framework-name —--with-undefined-behavior-sanitizer

S AT, 30 fr A ATH A, 28
—-with-hash-algorithm ——with-universal-archs

#AFTHIR, 29 B AATEI, 30
——with-1libc —--with-valgrind

S AT, 28 i AATHIR, 27
——with-1libm —--with-wheel-pkg-dir

S AATH A, 28 awAATHI, 23
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Zen of Python -- Python 2,75
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