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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

NI EAER, CPython R ds SR Ay AT 55
CPython SCBUAN YT : HAWSCIU A 4777 R AT RES A PRI . 1L implementations..

1.1 &L17

1 Python I, I DATEE R AT -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

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

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

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

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

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

B2 D BRI 2 LR A R TI , Ir G RS S8 AE sys .argv B - R, B, BTN
EIITE (sys.argv[0]) RIREETFREMNFERFH .
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—c <command>

AT command i) Python fh% . command W] PAJE—45iEA], AT DAE A T4F 40 R Y 2 4554,
Hrr, Bies B S T a AR B — .

(BRI, sys.argy FEDICER "—c", HLALUHHRMAZE sys.path %k (ikiZH
KRR TUZ B ) -
ﬁﬁﬁ command %%{é’%l?’i '%'ﬁ“%ﬁ‘ cpython.run_command .
-m <module-name>
1 sys.path FHRRIFERBR, HPA_main_ BURHATHAZ.

TSRO ARG, WA RS (Jpy). BBV AR 40 Python i, (HASCH
XPCAVEIRBIZSR (I, VR EETT - A .

WA (WA= mE) WAavrli. a2 AREER AR, BRI <pkg>.
__main_ MEONEMRIAT. BATRERERBOT SN AR S R 8 2 AR AR 1 F SR zip SO
AL HE T AR

il MR T BRI C S HY AR, R EATHBCAR Y Python BEIBSLLt
(B EANERE T B s, B n] A WD AR TR S -

WL IR, sys . argv B NICEREABHSCPRY SE BB AR (FEE CABEHSCPEIN], o
RN ") 5o PEIRE, MRTHSRRFBOINA sys . path BTk

- T EIUA] FORAE R SR iz A, AP sys . path BEAE S Y1 H WA E HFH
site-packages H3%. AT PYTHON* MBE2r B o4 Zm% .

VR PR L S AE AT, ABIAS T SR A GRS . BilA0 timedit AREHL:

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

f#iffl module—name Z¥<5| % #HitTE{ cpython. run_module ,
ZUL:

runpy.run_module () Python 0] DA E Fe0d A3 RE

PEP 338 - LR 110 A ShAT
1E 3.1 U A FORZTT _main_ TR
T 3.4 JOEHC: [ S 44 25 )

MARMERIA (sys.stdin) B4, PRifElm A Zumis, fif 1.
R MRS, sys.argv B ToE R ", [, fE4FETHEMA sys.path F3k.
BASHE, &k #it$: cpython. run_stdin

<script>

AT script H ) Python UHS, %S B0V N (LEXFsiAIRXT) SCHRGE AT, F510) Python XU, U8
_main__.py XHHHZ, HEE _main__.py CHRRY zip SO

RTINS, sys . argy B ICRBRIEa AT P E M AL IR

NS4 FRE AR 0] Python SUPF, ML SCIEITAE HSRINA sys .path Ik, I HALZSCMT
Ui _main_ BEHORNAT.

UK A2 B 1) H SRl zip SO, WHE AL I sys.path BIFkL, H %A E H Y
_main__.py XMFYSE _main_ BIHORIAT.

-7 AR AR GE AT AR, BB P, sys.path BEAR A IAH S, WA H Y site-
packages H3gk, hZME A PYTHON* FRfRAS & .

4 Chapter 1. §4$1T5H8
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ffif] filename (&5 % HilE: cpython.run_file .

S U

runpy . run_path () Python fUS AT A B0 Y S5 X0 BE

ARG DRIR;, (] -1, sys.argv[0] NZFRH ("), HLLHIHFME sys.path BTFk.
BA, ARAG SRR, R E SIS tab AhAFIT 4wk (S rlcompleter-config) .

% W:

tut-invoking

15 3.4 JOER: F A ab Kha i S 4l -

1.1.2 @EED

-2

-h
—-help

ITEITA iy A7 LT B 0T 17 PS5 12 14 g LAk 2R a2
—-help-env

FTED Python & JRIFIFEAL FE 1Y ] R IR IR AR HY .
3.1 RE.

—--help-xoptions
FTENSEILL T - I ) R FE AR SRR
3.1 B HRIBE.

——help-all
FIEDSE B0 I BARSEIR Y
3.11 BRI BE.

-V

——version

fy ity Python A SR o /R BIANE -

o

Python 3.8.0b2+

AW VT, g E A, pln:

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

21:55:00)

3.6 ki Hife: —-vv Bk,

1.1.3 H{thi%kIm

-b

M str 5 bytes B bytearray Xftt, St bytes 5 int B, &MEE. FE 4 HIZEN

(-bb) HFefiRes.
TE 3.5 BE L B0 bytes 5 int R,

-B
4 0o ¥k WU, Python AN FE B AU KB B W H A .pye X R O B
PYTHONDONTWRITEBYTECODE,

1.1. &417T 5
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——check-hash-based-pycs default|always|never

FERIETIRAEL . pye SUPFRIEST N . 2L pyc-invalidation. 434 default B, CiEERM
R 5 ) BT I A (L) 51 T G AT SCPFRF AR HBRATE ST . 2480 always I, Brf
TSR - pyc SCF, AR C I RE I 72 AR E HAIF AR HO B IR SO EA TR IR . 2435k
never I, EFMAEN . pyc UIFRFA SARIEHIT A SCFIEF TR .

BT RIRIEAY . pyc SCPFIYTE SO 2 32 BRI .

-d
B s (R R ER). 7SI PYTHONDEBUG ML &
BRI T3 B Python t43FiX A #E e, 75 W BRE 00 220
-E
ZWE T PYTHON* MdEAN &, N, CiXE R PYTHONPATH Fl PYTHONHOME,
TSR P F - T (B ) 3L
-i
AR — SR, B -c i, B sys.stdin A&, PATHIASG LG, MatEAR
HHER . NEE PYTHONSTARTUP U,
AT, AL R, R AR B R AR R . PRI PYTHONTNSPECT,
-I
AR AR =GE 4T Pythone SRR N i —E, —P Fl—s 2T .
TER BRGUT sys . path BN & MIASITTE H S A1 5 1 1 1Y site-packages H 5. i A PYTHON*
ISR AR W o IR T DA I SE A — 25 i BRI DART 1 0 P A RS
3.4 B EIEE.
-0
R assert 154 DA SAEAT LA __debug_ BMEAE R RS, @ TE - pyc ¥R Z AN
.opt—1 R FEE G (bytecode) WS4 44 (0 PEP 488), 5% PYTHONOPTIMIZE,
TE 3.5 MU Bk #kdis PEP 488 1214 .pyc U4 .
-00
TEJE -0 W A B 2 3 SCR AT e B AE pye 9B ZRIEI opt-2 Ry R i
(bytecode) W) SLMH44 (2, PEP 488).
1 3.5 BUHE L K HE PEP 488 22k . pyc U445,
-p
RNERFHAA AN LR ARM NS sys . path:
* python -m module fir{47: ANEMHIYS /T LA H %K.
. g%;hon script.py f& AT NEMIMEAIEH S WRRE - MFSaEE, Wa@igs
* python -c code fll python (REPL) Ap&47: NEIINZE PR, X Fm 48] TIEH .
B H PYTHONSAFEPATH WIEAS 8, DA -E F-T (FRES) L.
3.11 B EhhE.
-q
R E 22 BT AN SR BRI A B
3.2 B I HE.
6 Chapter 1. §4$1T5H8
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-R
THAME ARG . BRI PYTHONHASHSEED PMFASHBLE N 0 WHEME, PN A BEPL 23
UNEUELE
1t Python [ LA IS VG A FEAILAL , KF str T bytes BUXF4: __hash_ () BY(E” fHh”
AT BELE . AR EA TR Python BERE P ORISR AAE , (H2AEH Y Python YEFEZ
[ B AT A T F )
WA BERLAL B TR A HORS D B A5 | B R FE 4 ARk 95 Bt BB 4, X Fhdiin AR T #4936 diet 72
IR OL T RERD O(?) H 24 . #5207 http://ocert.org/advisories/ocert-2011-003.html T fEiFN .
PYTHONHASHSEED JRVF/R MG A Fh T A BB — B 2 (H
1 3.7 MR RIS 2 PR 2008
3.2.3 Fi e
-s
RNERE P site-packages H EINME| sys.path.
S U
PEP 370 -- 43 | 11 site-packages H 5%
-S
T site P A BT AT 0GR sys . path BU#ME. W2R site RAEM SRR AT
ANMAEE X LEHRA T CRARA R A BTN site.main ().
-u
5 1l stdout FI stderr JEAHFHZZ ol . BLIEIXT stdin 37 TCHZ M .
%52 % PYTHONUNBUFFERED,
TE 3.7 B M stdout F1 stderr i 7E SCAS E IAE A b
-v
TRRTEWN GBI AT — S5 R B, RoRemaiityy OB SR ) o M4 HHA v
(—vv ) i, EEBH LD ST — 5GBSR 5 R B o g k.
T 3.10 HUBERE: | site BEHWT AR EIRF AL TR, S BEAR AT . pth SO,
2] PYTHONVERBOSE
-W arg
EhE B IE ] . Python (&AL HIER K & 55 BT sys . stderr,
IR ] BRI T B R AR S 1A O A P I ) T WE R B &t A 4 (RO R AE BRI DL & 220
(AR L)
-Wdefault # Warn once per call location
—-Werror # Convert to exceptions
-Walways # Warn every time
-Wmodule # Warn once per calling module
—-Wonce # Warn once per Python process
-Wignore # Never warn
action 44 Al MR TR ZAEATHS , MRS ST N g4 AR, B, -wi 5 -wignore MH[H.
SERESHLN T
action:message:category:module:lineno
SEEFVLE A B FER A PAEIE. B, -W ignore: :DeprecationWarning ¥Z
W& ffr A B4 DeprecationWarning 224,
action TR0 F A, EUE T VS EH A B
message B AL -EREANEAAE EAHILEL . A KRN .
1.1. &1 7
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-X

category “FE G EERJIMILH (DeprecationWarning 48). WAV Kl R L bR
BRI NFEEIN T,

module FELVLICHY 2 (SERERRE ) BERAFR; X AP IERL R R/ NG U .

lineno “FBVLHCAT S, Hr O ILECRTA1TS, MM THE 7115

CINVSEHE 2 U R B Sy EPSNUN LT oE Zgpe iyl %ﬁﬁﬁiﬁ*/ﬁ@@ﬂm%ﬁ%{?o E[3
V- I AN ORad, FEflRSE— 8 E, SATHIE— S RRGR T S E ) .

e = Bk T DA PYTHONWARNINGS M3 AR 8345, tn] LAYE Python 2% H il warnings &
Pegtirsaiil. fIfN, warnings.filterwarnings () BECA &S BT IE N Rk
12 [ warning-filter 711 describing-warning-filters | fi# B £ 4137 .

BRI 4T, PARRVRRT AR Unix B # Lemd, 3X3@ T DOS & J@ A BU# 1

PB4 T &R LRSI 4 J@ rY 2. CPython H 1T X 1 R4 Al F 1A :
e X faulthandler ¥/Ef] faulthandler. Bi§&# PYTHONFAULTHANDLER,

* -X showrefcount AJ{ERRF 45 RN B AL B A MEREAS S 25T E M) T, i el S 5 | T B
I NAFERES . 3 i T TR K A

e -X tracemalloc {fff] tracemalloc Bilt/EzNX] Python NIES LI IR IE . ZEBRIATE LT,
HA B i i 2 BRAFAE BR BRI L (5 Boh . (] -X tracemalloc=NFRAME )53 fR & 1]
W NFRAME Wi ¥R . 75 5 tracemalloc.start () fl PYTHONTRACEMALLOC T i

ILE

* -X int_max_str_digits ¥ il & BH FHF R EHRKERH. B iHF 3 H
PYTHONINTMAXSTRDIGITS,

* X importtime BIRIKFAFEIRMWEE. B ERBERAT, RitmE (BiFERE
WS A) A EEEE (HEREREWSA) « BEEENEEES LENHEF ST
fES 4, MLZ YR python3 -X importtime —c 'import asyncio'. HiHSH
PYTHONPROFILEIMPORTTIME,

* -X dev: Jd /] Python FAA, 5IATERRINE LT B & FEBOFH S RIS T 2 .

e —X utfs J&/H Python UTF-8 iz, —X ut£8=0 ¥f i A Huz% ] Python UTF-8 Azt (RI{#7E1%
WM 1% 2 B G 2 Wit . 53S0 PYTHONUTES,

* -X pycache_prefix=PATH fu¥F¥f .pyc SUH APAGE H S NRIFEATHE, A Z RS

#o W PYTHONPYCACHEPREFIX ,

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

e -X no_debug_ranges & AFEMLNT & HAFEGE ML EAR B (45T, TR Ims &
FIZERIN WAL &) WL B AR TR WIS 26 o X 7E T BRI AC IS X 5 A1 pye SCH-RHRAE A Ak
FETE AR A S [0 B B e R AN A o BN . 9 S R PY THONNODEBUGRANGES

e —X frozen_modules £ B R 45 WAL H 2 75 9k 5 AMLEI T 20 . {EH M7on” R EA]
P T A off” F7R B AR Z W . WX A2 B & 26 19 Python (IF 31 #5L) T ERIA A”on”,
AR M AE T K AR RS A Z1T) T BRIA A off”. 3 ¥ 7 B2 VR 45 19 importlib_bootstrap”
A" importlib_bootstrap_external” fHURF B2 4T, BRI EEAR 1% R off

e —X perf £XJg X} Linux per £ YEREAMTRRA0 S HF. M4E20E T IR, perf MEREAHT AR
AEfS A Python A o LTI AE FL 287G ] I AE 24 1l R A A RIS LR KA AT A
H, BUAME N off”, Ji5Z M PYTHONPERFSUPPORT # perf_profiling.

B AVHE AMEREI @ sys . _xoptions “FHRFEHGXLLAE
TE 3.2 JREE B 8 0m T —x 5,
3.3 FHRINEE: -X faulthandler $%30,

Chapter 1. §4$1T5H8



Python Setup and Usage, A %5 3.12.0rc3

3.4 FIfE: -X showrefcount 5 -X tracemalloc 3T,

3.6 FINfE: -X showalloccount &I,

3.7 HIEE: -X importtime, -X dev 5 -X ut£8 &I,

3.8 Fri I fE: —-X pycache_prefix #Ui. -X dev EIWIIFELE io. I0Base M KL Hidsf
close () R,

16 3.9 BUOEN: (] -x dev &I, TEFATAR RIS FI RIS RN K AT encoding F1 errors Z4J(.
The -X showalloccount &I E#EFEE.

3.10 FRINHE: -X warn_default_encoding j%i,

M 3.9 BRI, TFF 3.10 il #%: The -X oldparser option.

3.11 FfThfE: -X no_debug_ranges &7,

3.11 FrfThfiE: -X frozen_modules &M,

3.11 FIRINEE: -X int_max_str_digits %%,

3.12 AN fE: —X perf 1T, option.

1.1.4 7R =4 {E R RYE TR

-J
PREA 25 Tython I .

12 FRLR

X LEFREEA B2 520 Python (9470, EATRAEMSATIT K Z I BB, (5 -E 50 -TERSb. RIGLE, 4
FAAEP SIS A QA TIT R S S A R B
PYTHONHOME

AR Python FE B « BRAANTE L N JFERAE prefix/1lib/pythonversion fll exec_prefix/
lib/pythonversion 128, HW prefix Ml exec_prefix EMLHMEMEWHZ, BN
HAiF /usr/local.

24 PYTHONHOME R BN H Sk, BRMESFNENR prefix fil exec_prefix, B HPETS

EANEMIME, 6 PYTHONHOME %A prefix: exec_prefix,
PYTHONPATH

HEMBLHSC AR R . BT ITRSS5 4309 PATH MIF: — /&AM os . pathsep AHHAY
FSRBA G2 B (I Unix |3 2T 7 Windows [ JH42). BRI\ R 77420 H 2.

B 7 E H sz Ah, BN PYTHONPATH 4% H Al PAS | FI A &4l Python ALY zip SO (PR S S5
BEER) . THEM zip U AP R,

BN R S| BRI T 2e 5 i 1%, (Bl 2 DA prefix/1ib/pythonversion Jig (B0 30
) PYTHONHOME), B % & &BUNINE] PYTHONPATH,

BB H 8 AR R BBAEH PYTHONPATH Z i, IEGN ESCHdE ok i prffiiRng. MR
A2 T DAYE Python F2JF INIENAS & sys . path R T#HAE.

PYTHONSAFEPATH

WEREXPBEN — N EE TR, HA AN LR B INE] sys.path: ZIL-p ik
TR -

3.11 HiHE.

1.2. IHME

el
i
©


https://www.jython.org/
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PYTHONPLATLIBDIR
WR TR N EE TR, WSER sys.platlibdir .
3.9 HihREEE.

PYTHONSTARTUP

XN — AT S A4 FR %S Python fir & 7E A2 AL MR AT SR Z Ji ik
110 BXMAAE S AR AP TIER [ —fir &4 25 R e T, BRI B e SCalls ARG 4T
PAMEAZ B AL T TCBR s ] o AR IE AT DAYEIXAS S B MR R AT sys . ps1 Ml sys.ps2 PAK
¥ sys.__interactivehook__ .

ffiff] filename B85 & HiTH4 cpython.run_startup .

PYTHONOPTIMIZE
ARG — AR T, B S THE -0 0. ARy — S, e 4 T2
FHE -0,

PYTHONBREAKPOINT

WA R UWIRE, B S BRI C— TR % . 8% AT X R i S
A, BEIGZFTRE X SR H sys.breakpointhook () WERINSLIURIZFT, Ja& H SR N ER
breakpoint () K. WHRAKKE, ke NEFLFE, WEHMY T{E pdb.set_trace”. FFILAE
BB TFAFER0” 2535 sys . breakpointhook () HIERIASLEUAAT A F5 1M B3R 1]
3.7 R EE.
PYTHONDEBUG
AR B WER G — N ES AR, B T E —d 0. RN — AR, W E Y T
ZIRFEE ~do
WCERBEAS B3R E Python a4 FAA M 3R, 75 W B FE 4 22 W
PYTHONINSPECT
PR R MR B — N ES TR, B RS T E -1 5T,
A S W] By Python S os . environ $AEM PATERR T 45 B s il A A BiX
PYTHONUNBUFFERED
AR BB — N HES A, B RS T35 —u .
PYTHONVERBOSE
WA B WERGES A — N ES AR, EMAAHSTIEE v . R — AR, WE RS T
ZRFGE Vo
PYTHONCASEOK
WA E T AR &, Python X§ W% import AW K/NE . XAUFE Windows il macOS AR .
PYTHONDONTWRITEBYTECODE

B BRI — DM ARZ 47, Python FEA L SHAE S APBRIN B A . pyc XfF. XY T
A€ B 1.

PYTHONPYCACHEPREFIX

AN E T MR, Python XFAEEIE H XM R IL KRR B A cpyc SCOF, TN 2 TEA Y
__pycache__ Hd, XY THE X pycache_prefix=PATH i&T,

3.8 Bl TfE.

PYTHONHASHSEED
AR PAS AR BB B random, K H —NBEHLELE A str 1 bytes XTG4 A5 iz B A PP T
WS PYTHONHASHSEED R A —EEE , T RFENE A [l i B Fp—1-450F o A U 7 B B AL i i 5
(12 A1) hash() 45
= 5/\’3 E g%ﬁﬁﬂﬁf)ﬁl (WA is B, A T Rege A B H A, 3k fui4—4H python HEFE L
A

10 Chapter 1. §4$1T5H8
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RBEHOL U —A> [0,4294967295] il N A+ BEHI K. T @ 4UfE O R 2k HIma A BdLIL .
3.2.3 e,

PYTHONINTMAXSTRDIGITS
WIS BN — DR, B L TDRBCE MRS 10 2R BT AT Ep A I R RR
311 iR YIRE.

PYTHONIOENCODING

MR WA B IR BT B s, B4 B %l encodingname:errorhandler B3
1) stdin/stdout/stderr fif H] 4 fi%. encodingname F :errorhandler #B4r#f/& Al #EMW, H7E
str.encode () EF‘E/‘J/E'T)\(*HEL

XFF stderr, :errorhandler ¥ wiZng; ALFFRFRFEZ N 'backslashreplace',
TE 3.4 IR “encodingname” #37 PLAES2 A& .

TE 3.6 HiUH I 7F Windows |, X138 B i 5 G2 b X 22 Z W6 A8 i o 1 mt,  BRAIRICHE &
T PYTHONLEGACYWINDOWSSTDIO, 38 i3 Amifi i 5 [a] i SCAFAIAE T8 WIS 52 F 5 il

PYTHONNOUSERSITE
WRCE T AR R, Python ¥PASHE 7 site-packages HEINME] sys.path.

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

ESC P AR K, BRRAKRITE A P site-packages H RMPEELAK python -m pip
install —-user WL,

W
PEP 370 -- 43 F'1# site-packages [H 5%
PYTHONEXECUTABLE

WREE TR, W sys.argv[0] Rt EET A Rl C iBf i FriffgnifE.
X ALAE macOS _FEMEH

PYTHONWARNINGS

BEAS AR T - I, QRPN LA S BRI AR, B T 2R -, SR s
HER RS e SR T AR P B

e TRT R UL R R AR S B T A A I T R i At B A e 4 (B AE BN O = 2

AR L )

PYTHO RNINGS=default # Warn once per call location

PYTH INGS=error # Convert to exceptions

PYTE S=always # Warn every time

PYTHC RNINGS=module # Warn once per calling module

PYTHC( RNINGS=once # Warn once per Python process
/TH RNINGS=ignore # Never warn

112 [ warning-filter 1 describing-warning-filters " fi# B 2 437 .

PYTHONFAULTHANDLER

A SR B B — AR5 T4, faulthandler.enable () SRS BEHH:
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL &&{F 44— M AbH I # PAFE fiff Python [H13115
H. W E%HT -x faulthandler 3%,

3.3 B fE.

1.2. INETE 11
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PYTHONTRACEMALLOC

AR ICFRF AL A BN — D ES A5, WA tracemalloc SIS SIXT Python A7/ BLHY
PR R o 1278 B (R ORAEAE SR B0 D 5 2 P R KA. 20, PY THONTRACEMALLOC=1 HARfF
AT, 52 H tracemalloc.start () M TMFELZEE. XEMNTRE -X tracemalloc
eIt

3.4 B fE

PYTHONPROFILEIMPORTTIME

WER BEIIRAE B — N RS EAF R, Python K& BRTRIR F AL T2 KA. XEM T
B X importtime &I,

3.7 Frihe

PYTHONASYNCIODEBUG
MR A BB — RS AR, WA asyncio B .
3.4 Bl aE

PYTHONMALLOC

W Python PAE5TBLAs FI/E0 2R IR 1o
B Python T FH 0 A7 53 LR 1A -
e default: f#iff gjﬂklj‘]ﬁ SrHLES o

* malloc: %8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii

H C )R malloc () R

e pymalloc: X} PYMEM_DOMAIN_MEM F/l PYMEM_DOMATIN_OBJ I {ii Ff] pymalloc 4} it % ifii %f
PYMEM_DOMAIN_RAW IH{li fl malloc () K%K,

L2 PRI
 debug: 1£ BRAWNTE A ices 2 B3 i 1.
* malloc_debug: 5 malloc fFE{HIA S ZEE R T
* pymalloc_debug: 5 pymalloc H[RM{EE LRI T
16 3.7 BUESE: 3N T "default" 41FLAR.
3.6 FriR e
PYTHONMALLOCSTATS

WIRE R — A FAFE, Python BAERRR B BT pymalloc X 42 X DA B AE < P 4T B pymalloc
WA Bl eR IS TE B

s PYTHONMALLOC FRBEAF 4 R il /5 C PEAY malloc () ZrHc#y, & AN Python (L
EAXT pymalloc, W AR &Rl 20 .

TE 3.6 MR B0 I AE o] DARE e R AR 4109 Python. QIR B B BN — A2 F4F
52 DR A AT R

PYTHONLEGACYWINDOWSFSENCODING

MR- IES FRE, BAN filesystem encoding and error handler $5= K 3 3.6 fRAS 2 BB E
“mbcs” Fl “replace N, KRR BRIAE “utf-8” A “surrogatepass” .

XA PALEIZ ST E T sys._enablelegacywindowsfsencoding () 3EEH.
] H: Windows.,
3.6 B IfE: HLIHFIE S PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBEA— N EZ FAF8, WA HTAE T & BRI A . X IR Unicode FAFRAAR G
SR G R AR AT AT, ARG utf-8.

AR E ] (BSOS ) WA 18 i il 6 G D AL B D220 o
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u] 1 Windows.,
3.6 B IIRE.
PYTHONCOERCECLOCALE

WAMEBCH 0, KFF:E: Python Ay 47 Bk FF L 4L R FET ASCIL i) C 5 POSIX X g i B 5
FEAR A TR ORI RS T UTF-8 R AU &

AR AR b RARBEE (BB 0 ASMRMEL) , W R BRBEAL B LC_ALL DRI A Sl
HHA 545 LC_CTYPE UM 24 i DI I sl BRI C I, sl o B3R A E T ASCHT
1) POSIX Xigh, #XJ5 Python CLLRFAEMBAFREGHSTIN Z B2 LC_CTYPE JE5IH& 5 2 17
PR 1) DX I -

e C.UTF-8
e C.utfs8
e UTF-8

AR T VA XIS 1 —A>, WRIER 1k Python 3z A7 h 2 BB AF7E 24 A BERE R p AH Y
M E LC_CTYPE FRBEAC R . X ORIR 1 MRS AN B Aia 4T T [l — A v 94 HL Ay ] JRe DX da ke
WHYZELE (10 GNU readline J) Z4b, BREME TRERE CLitiX LA e {5 7Ei2 1T Python iR gy
PARAEEIERSE M A 24 1l C XA 1 (140 Python H LAY locale.getdefaultlocale ()
BRI

(i b B3 A b A 1) e o DRIl i o) 7 ) T e — A X WORF H 8k sys . stdin l sys.
stdout JH ] surrogateescape RN (sys . stderr 2484 ff backslashreplace
TR FEAT AR A Xk W b — ) o X FPRALBRAT A P ARG & 5 U] PYTHONTOENCODING K

B o

TR A, O T IR R, S AR Y Python B AT REHI I LI HA R % fi
B35 019 DS T 73 A T IR A5 WL PY THONCOERCECT.OCALE=wa rn 4 53 Python £
stderr ERHIEEANE.

TR, MMEER I S o T, SR eV S A3G A0 BRI, BRIk Py THONUTFS
UPRHE R T ASCIT A RIS o A6 [ 55 S G TR LA AR BRI ) ASCTT 1l
N UTE-8 fEN RGN,

B 4 Unix,
3.7 Bl Hihg: 1S5 PEP 538 TR 1EN .
PYTHONDEVMODE

UK IEFR AR BB AR AT, W25 Python JF 2K, 5IALERRINTEOL T B T3 B
2 FHOMH I KBNS A . XA T 3CE - dev HEI.

3.7 B Hhe.
PYTHONUTFS8
WA 1, FF2x ) A Python UTE-8 i
ArH 0, W£4EJ] Python UTF-8 A5,
BEAT ] HAD IR 2 A5 AR ) dn AL 0 1R] - S50 1%
3.7 B Hhe.
PYTHONWARNDEFAULTENCODING
MR AZHRE A ER N — A AES EAF S, WA R X BN g i, a5k —4&

EncodingWarning .
142 i io-encoding-warning 3 T i 141 .
3.10 L fE.

1.2. IHME 13
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PYTHONNODEBUGRANGES

WERBCE T A, B ITEAR R P aSER M ERE (SR, THARS WS S A4
fiFs i) WU B AR O it . IXTERREBU/INI USRI R A0 pye SCIFIRMRA AR AT TE R e
7R [ S S A A N ) L (B

3.11 HiRE.
PYTHONPERFSUPPORT
R AR RN AR, BB IR Linux per £ 234 #AY SCRFLALE Python ¥ I BERLEALINE .
RN 0, WIZEH] Linux per £ PEREIMT 7 3HE
HIES I -X perf ir AT perf_profiling.
3.12 HiHE.

121 BRERTE

PYTHONDUMPREF'S
WAL, Python TE K IR, St tnt AN S | T EUS U545 0RArG 3
EH --with-trace-refs Yk i3k A & Python,
PYTHONDUMPREFSFILE=FILENAME

AR BCE, Python 75 5K M FRERR 5 RHED SRAFIE X R AN G| VTR it 2244 4 FILENAME (19 3C:
H

EH--with-trace-refs 4k AL & Python,
3.1 Fr .
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CHAPTER 2

£ Unix IR T A Python

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

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

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

S

https://www.debian.org/doc/manuals/maint-guide/first.en.html X}F Debian i
https://en.opensuse.org/Portal:Packaging X} OpenSuse f
https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_ GNU_Hello/ %fF Fedora

i
https://slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

* OpenBSD JI /7, /AR i -8 42

pkg_add -r python

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

Billn: 1386 I FI3KEL Python 2.5.1 (4 1] F i Ak

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

15
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https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
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2.2 ¥4 Python

WARARAR H E %1% CPython, P SE MA@ AR JACAS . ARAT DA 8dmeft A AT i) source mg B IR
BT clones  (WIRARREZTTIRAN T, AR ANRIALISE clone. )

oy R i - AL

./configure
make
make install

g Unix -5 A6 5 28 01 FIE S S 00E 7 2 R4 IE A Python YU BIR H 5% T 1) README.rst
S

e make install A]PAZEZE L3 python3 —HEHISC4E. R, BHIUE ] make altinstall
MARE make install , R N)GEBLHET exec_prefix/bin/pythonversion

2.3 5 Python #HxpE&=F3C 4

X T AW LR B A; prefix flexec_prefix MKMT H AR5 HINV 2485 MR 3 0 £ 4
GNU &5 eI Re AR o

B, FERZH Linux R4 E, WEMEAER /usr .

X1 BF =
exec_prefix/bin/python3 fRREAR IV AL B

prefix/lib/pythonversion, exec_prefix/ | GEhrERELE)H FWIHESE N E:
lib/pythonversion

prefix/include/pythonversion, % FF & Python ¥ J&& il iix A fR RE 2L T 22 11
exec_prefix/include/pythonversion include SO B SR HEF B
2.4 ZIf

AL Unix B Python JHIAS, FFBEARANAIHATALRR , Hiln:

’$ chmod +x script ‘

HAERIAS A THRR A B — A~ A& Y Shebang 2k, — MREFIERRE 7 2

’#]/usr/bin/env python3 ‘

FEAEBEAS PATH W &K Python R, (H2, JELE Unix REGETTREIA env fip4, [H LT AERT 26
/usr/bin/python3 i g N AR AL -

TLAE Python A F{di i shell 454, 5 #TF subprocess bk,

16 Chapter 2. 7£3 Unix IFET{#EH Python
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2.5 HEFE X OpenSSL

L B R ATRIHY OpenSSL LB M R GUF LA, 5 HREIM S openssl. enf IUFEAFS-#ER 1Y

H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B3 /etc/pki/tls H, %H
SN A5 —A> cert . pem CARI/E—A4> certs Hig.

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

. FEk. RiFIE4eds OpenSSL., EHARARE ] install_swilif& install, install_sw B HFrR
NeFE T openssl.enf,

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

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

.l & 2 1Y OpenSSL 451% Python (Z#lE —-with-openssl fil ——with-openssl-rpath
)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

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

2.5. HENX OpenSSL 17




Python Setup and Usage, A% 3.12.0rc3

18 Chapter 2. 7£3£ Unix ¥ T{EH Python



CHAPTER 3

Bt & Python

3.1 FEEXK

#ik CPython Tz (15
o ClI gi¥ds. IRy CLLAFE AR .
o %} IEEE 754 % S0k 2% 5 Not-a-Number (NaN) 5745,
o XTERREN SRR
o T ssl Al hashlib B OpenSSL 1.1.1 855 A4S,
o ¥¥ Windows |, ZE% Microsoft Visual Studio 2017 B 5 5 i 4,

TE 3.1 fRE M Cl1 ggiess, IAEZESK IEEE 754 Hl NaN 7. #F Windows |-, 5% Visual Studio 2017 B
BB AR

1F 3.10 MUCE i BIFE K OpenSSL 1.1.1,

AE 3.7 JRE B PUAEBOREFE S 45771 OpenSSL 1.0.2,

TE 3.6 JUHE o0 PUAE R E /) C99 k-, 4 <stdint.h> fll static inline PR%L.
{E 3.5 BUHE P #F Windows [, 223 Visual Studio 2015 5 B B A< .

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

3.2 EAERBIXH

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

make regen-all

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

make regen-configure

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

regen-* make target,

19



https://en.cppreference.com/w/c/11
https://en.wikipedia.org/wiki/C11_(C_standard_revision)#Optional_features
https://en.wikipedia.org/wiki/IEEE_754
https://en.wikipedia.org/wiki/NaN#Floating_point
https://peps.python.org/pep-0007/
https://peps.python.org/pep-0011/

Python Setup and Usage, A% 3.12.0rc3

make regen—configure fiy 471817 tiran/cpython_autoconf K28 KW BN ; S LA
entry.sh A, ZAMEATER, PUFaQAIFEARMGETT, AR s SO0 T autoconf Fil aclocal 1)

Ji AR

’autoreconf -ivf —-Werror

3.3

=g

VAT A . /configure A1 I HI5:

’ ./configure --help

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

3.3.1 @A%kIn

——enable-loadable-sqglite—-extensions

1E sqlite3 A _sqlite ¥ JRBHHZE LR AT MEY B (BHANE).
%0l sqlite3.Connection.enable_load_extension () FI¥EN sqlite3 Fidk,

3.6 B fE.

——disable-ipv6

S IPV6 SCFF (A TFE SRR MBRIAE ), I socket fik.

——enable-big-digits=[15]|30]

%€ X Python int $r7 i LAF A/ 15 5 30 HoiF
TERRWIELOL N, B K/ 30,
X PYLONG_BITS_IN_DIGIT & 15 8% 30,

%l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX

f Python [ ] PRATSCHF IS SR BLE N SUFFIX .

1£ Windows il macOS FERIATGE N . exe (AIFIAT /N python . exe), FE Emscripten 7 f5 K
.js, #F Emscripten {|¥a#s Fo~ .html, ¥E WASI 5 .wasm, MIEHLMFEE Fh—DSFE5E
(AT AT python),

e 311 JEC: F WASM 4 EBRHAGSCN - 9s, .html B .wasm Z—.

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

Select the default time zone search path for 24 zoneinfo.TZPATH EFFERIN A BT X R K. S0
zoneinfo BIAY kA HCE .

BRiAN: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

2| os.pathsep HEI AT
3.9 BRI HE.

——without-decimal-contextvar

% _decimal § REBLHE G AREAH 1T, TIARIEAN LT (BIK), 21 decinal
ik,

2: I, decimal . HAVE_CONTEXTVAR ] contextvars i,

3.9 BRI HE.

20
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——with—-dbmliborder=<list of backend names>
B dom BIHAY db J5 e 20 .
HRERMES (1) RN TFS, U8 EmAR.
¢ ndbm ;
e gdbm ;
e bdb .
—-without—-c-locale—coercion
M CIEFEX UTF-8 sl 2ok BRI ME ) .
NE X PY_COERCE_C_LOCALE %%,
2% PYTHONCOERCECLOCALE F1 PEP 538,
——without-freelists
A% 1 2SSO 2H BB DASIMY BT 1 Ha 4135, Disable all freelists except the empty tuple singleton.
3.1 i EhiE
——with-platlibdir=DIRNAME
Python FEH %4 (BiAH 1ib).
Fedora #l SuSE £ 64 fi -4 i] 1ib64 ,
% sys.platlibdir ,
3.9 i Hhhe
——with-wheel-pkg-dir=PATH
ensurepip BHTE| K wheel L H % (BRIAHTL).

Some Linux distribution packaging policies recommend against bundling dependencies. For example, Fe-
dora installs wheel packages in the /usr/share/python-wheels/ directory and don’t install the
ensurepip._bundled package.

3.10 Hrhi Eh e
——with-pkg—config=[check|yes|no]
Pe B2 17 24 ] pkg—config HAG A KR -
* check (BRIAfH): pkg-config My [0
* yes: pkg-config ML,
* no: it B AEH pkg-config R HAAEAE
3.11 i EhaE
——enable-pystats
JE T N ERGET R

giit s B gkt 2 /tnp/py_stats/ HIER SO (FTREME—) , (¥ 7F Windows [ U]y
C:\temp\py_stats\. WHFRZHFNELE, GRG0+ 3| stdout

ffiffl Tools/scripts/summarize_stats.py FEGEITHIE.
3.11 i tig

3.3. ECE®Em 21
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3.3.2 WebAssembly 3If .

——with-emscripten-target=[browser|node]
A wasm32-emscripten B4 B .
e browser (BIAH): Tz G/ stdlib, ZkiA MEMFS,
* node: NODERAWFS il pthread 3713
311 RE.
——enable-wasm—-dynamic-linking
i WASM JE I B A& HEH S -
EHASHERE N dlopen. AIPATICIERI R/ INRE T KR A SE A 55 BHURI BRI P S
3.11 BRI BE.
——enable-wasm—-pthreads
> WASM J& ] pthreads 37 5.

311 R IRE.

3.3.3 LFATRYEIR

——prefix=PREFIX

1 PREFIX 225 50 J0 6 S0F . 7E Unix b, BEKAN /usr/local,

S PAEBITIE sys . prefix FRI.

VERRGI, PR DAEH ——prefix="$HOME/.local/" fEH % H x4 Python,
——exec-prefix=EPREFIX

1t EPREFIX 2 A To iy S0, BRI ——prefix,

ZAE A AEIB T E ] sys.exec_prefix FREL.
——disable-test-modules

Don’t build nor install test modules, like the test package or the _testcapi extension module (built and
installed by default).

3.10 iR fE.
—-with-ensurepip=[upgrade|install|no]
P Python 2256 HHZFTHY ensurepip 4
e upgrade (BRiA\): iZfT python -m ensurepip --altinstall --upgrade fiid .
* install : i84T python -m ensurepip --altinstall fiid.
* no : /NIZE4T ensurepip.

3.6 B RE.

22 Chapter 3. EZ& Python
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3.3.4 MgERIN

NP E AR B /] ——enable-optimizations —-with-1to (PGO +LTO) 3k & Python. iz
ISP ——enable-bolt AR AP A RIETHERE

——enable-optimizations

[l PROFTLE_TASK 3 ARLE S S04 (PGO) (BRAREET ).

C #4ii%4% Clang FE A F| 11vm-profdata FJ¥ 4T PGO. £ macOS |, GCC WK LML 7£
macOS | GCC H 2 Clang [ B4 T .

WAL —-enable-shared fl GCC , A PAZE ] libpython Hr[)iF SUIG{E - 754w iEas FIAERE A
HIdRE A —fno-semantic—interposition ,

3.6 FriRUGE.
FE 3.10 Rl £ GCC Ff#i[f] ~-fno-semantic-interposition ,

PROFILE_TASK

Makefile fij £ 933745 5. PGO Fi %1 Python 4754k .
BiAK: -m test —--pgo ——timeout=$ (TESTTIMEOUT) .

3.8 BRI HE.

——with-1lto=[full|thin|no|yes]

TEg i A b s s e (LTO) (BRACHEEM).

LTO i} C %4 Clang T 8] 11vm-ar 24 (£ macOS NN ar) , PAKSZHE LTO [H#EE4
(1d.gold 8¢ 11d).

3.6 BT fE.
3.11 FhEhfg: B8 ThinlTO 4544, #57E Clang Ll -—with-1to=thin,
TE 312 JRCE MG AN 4ikas KRR A ThinLTO JEFR{E A Clang BRI AL RIS .

——enable-bolt

FeVFB A BOLT 442 J5 ik il Ak 28 BRI HEEAD .

BOLT /& LLVM 3l H i) —#8 - (H A @ A G 7R K 3kl o At . AR 2K 11vm-bolt Al
merge—fdata B] .

BOLT {7588 & —ANAH 2458 35 H Xt B B EAR B 24 9 0 & iR g e . P THOGEVE R TAL
A5 iy DAL S AR T A AR + AL AL 240 + CPU B &, I HIFAEIrA A &2
B3 HF. ©0 LLVM 16 Z Hi ) BOLT UATE R 2847 50 F 2 15 BOLT & 2E ARt om0 d i i i
LLVM 16 {5 #4347 BOLT fift..

BOLT_INSTRUMENT_FLAGS A1 BOLT_APPLY_FLAGS configure A% & W #f & X/ B &
1lvm-bolt WIERIASEEE G K4 BT /R K BOLT £ i H T kA v

3.12 Fii P se.

—-with-computed-gotos

TESRAEITT R goto THEL (HE L HFM ek LBRAR M)

——without-pymalloc

£ E R Python 474} ity pymalloc  (BRIANEH) -
Z: WA f PYTHONMALLOC

——without-doc-strings

PSSO DU A (BRAE ) o Python HE SUI SCRY FAF HR AN 32 5510
R%E X PY_COERCE_C_LOCALE %%,

2% PyDoc_STRVAR () .

3.3.
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——enable-profiling
JH gprot il CEZEHMIIIT (BIAKEER)
——with-strict-overflow

5 —fstrict-overflow ¥ M ¥ C 4% i #F M Ax (FE BN 5 &0 F 3| A1 5% &
-fno-strict-overflow ),

3.3.5 Python @AiX R miF

JAIA Python 28474y ——with-pydebug SEHIHIE.
P RA RO |
o BOARRFrA S fE warnings B, BOAES BRI R
* 1t sys.abiflags LA d fic.
* Add sys.gettotalrefcount () function.
o TS EINMA -X showrefcount .
© ININ-d iy A TIRIUR PYTHONDEBUG MABEAE it F TR 4% o
o WX __1ltrace  BEISCRr: QIRUE TSR W AR SRR S AR Z B .
o L AR TECTR LU 1, DAGEAG N G2 b DX 36t R AL N A4 5%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

o WANILZATHG Y . EFXfH #1ifdef Py_DEBUG Ml #endif MMM . FH assert (...)
_PyObject_ASSERT (...) W& AE NDEBUG % (Bi§%H M -——with-assertions &k
T) . FEMEET TR A

= I T RS S PR A

— @ Unicode 1 int XPARINF, AAFHIEMBCHET 75T, ATRINZEEM T RA6 AR
£

— TR RE T I R Y4 i 3 1) R BE R I R &5 R 7
— KA AT RE RS R B 15 AN TS 24 1 S
- BRI EERR (gc.collect () BREL) RIRTGM)—BMEdEAT— Lo ARG 7

— The Py_SAFE_DOWNCAST () macro checks for integer underflow and overflow when downcasting
from wide types to narrow types.

Z: I, Python JF A ANBL B B4 ——with-trace-refs,

TE 3.8 JRCE MG KA CRE R i g it BUAE & ABI AR & LT Py_DEBUG ZE AFFREME [FA & LT
Py_TRACE_REFS % (& --with-trace-refs &%), Xo| AT Me——Ab A2 ABL 3EAHL T .

3.3.6 ik EIn

—-with-pydebug
FARIRAR KT 4 i%F Python: 5§ U Py_DEBUG (BRIAHEE ).
—--with-trace-refs
SRS S R REREE (BRIACHEER) .
HORINE
e %EX Py_TRACE_REFS %7,
¢ Add sys.getobjects () function.

o IRIEAS SN PYTHONDUMPREFS .
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PR A S R AR (BRAR X)) s (Py_DEBUG fll Py_REF_DEBUG %) ANH4% ABI

HEE
3.8 B fE.

——with—-assertions

PR EH CH=: assert (...); fll _PyObject_ASSERT(...); (ERHAAEH).

WERBCE I ZHL, WIHE OPT ik A0 i AN 3 NDEBUG 7%
Bl ——with-pydebug ¥ (FiX#miFHX), BHATAUS KT .
3.6 FrIRE.
—--with-valgrind
JE ] Valgrind  (BRIAZER]).
—-with-dtrace
JE ] DTrace (BRIAZEH).
25 F DTrace £ SystemTap iz, CPython.
3.6 HiIHE.
—--with-address—-sanitizer
J& JH AddressSanitizer PJfEEE R asan, (ERAKHEER).
3.6 FriIfE.
—--with-memory-sanitizer
J& ] MemorySanitizer EEEIRIG I msan, (BHIANEEH).
3.6 HiIIEE.
—-with—-undefined-behavior-sanitizer
J&t FH undefinedBehaviorSanitizer 5 AT M# M ubsan, (BHANEER).
3.6 B fE.

3.3.7 §EfEIRIER

——enable-shared
J& Hi 3L =2 Python J 1ibpython B4 (ERIACHEEH) .
—--without-static-libpython
ANYiF 1ibpythonMAJOR.MINOR. a, /%44 python. o (BRINSHIFTIT2E%E).,
3.10 Fr e

3.3.8 FEikIn

——with-1libs='1ibl ...'
HEREPSIEE (BRIAA L) .
——with-system-expat
Build the pyexpat module using an installed expat library (default is no).
—--with-system—-libmpdec
M 22461 mpdec R4 _decimal ¥ EMIH, S decimal B (ERIANT).
3.3 B e

3.3. EEEREI
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—-with-readline=editline
H editline FE{FERN readline FEHLH) 5
E X WITH_EDITLINE %%,
3.10 i RE.
—-without-readline
Ak readline Bk (BikL).
A€ X HAVE_LIBREADLINE %%,
3.10 BRI BE.
—-with-1libm=STRING
B 1ibm Hep RN STRING (BN DL RSN E) «
—-with-1libc=STRING
H Libe C RN STRING (BONTE IR GENE) «
—-with-openssl=DIR
OpenSSL R H 3%
3.7 B IIEE.
——with-openssl-rpath=[no|auto|DIR]
B OpenSSL AT FAE H 5% (rpath).
* no (BRiN): AKX E rpath,
* auto: R¥F--with-openssl fll pkg-config H e rpath.
* DIR : H#:%H rpath,
3.10 BRI BE.

3.3.9 LMk

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
e#% Python/pyhash.c RAHIMGAF L.
* siphash13 (BHAME);
* siphash24;
e fnv.
3.4 B RE.
301 BHCIHE: HN'T siphashl13 FF H 2B A
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
* shal,
* sha256,
¢ sha512,
e sha3 (77 shake).
* blake2,
3.9 Hi e
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——with-ssl-default-suites=[python|openssl|STRING]
# i OpenSSL BRARI B E A7 H
* python GRIAE): R Python HEFF 4%,
» openssl: {38 OpenSSL BRiAEAZ .
* STRING : R A E ST
Sl ss1 Bk,
3.7 BRI HE.
¥E 3.10 L & python FI STRING 24 TLS 1.2 3 AR ARMUAR ML

3.3.10 macOS #&In

2, Mac/README . rst

——enable-universalsdk

——enable—universalsdk=SDKDIR
Bl A R IS4 . SDKDIR 57 B K i i) macOS SDK - (BRAHTS ) .

——enable-framework

——enable—-framework=INSTALLDIR

{07 Python framework , T XS4 45 ) Unix ZeHE. 13540 INSTALLDIR e T 9% (CBR
WHTR)
—-with-universal-archs=ARCH
TR B A AR 1 RS IO BB T ——enable-universalsdk B AR,
AL :
* universal2,
* 32-bit,
* 64-bit,
* 3-way.
¢ intel,
* intel-32,
* intel-64,
e all,

——with-framework—name=FRAMEWORK
4 macOS H1 1 python HEZLFE E A AR, (41 E T ——enable-framework I (BRI Python).

3.3.11 TR YRiFixIN
AU, BRSSO, W TN ) CPU ZEA a5 A48 Python. 5 Ui 2— 1R 2
-5 | Python ffERéds . A4 Python A DA -5 52 X 412114 F 41 Python fRCASAHILAL .
—=build=BUILD
MT7E BUILD EHATHEACE., @% H config. guess il HEMI153].
——host=HOST
A ik A EAE HOST (HAR-6) s ey
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——with-build-python=path/to/python
FER X G AE python Bl SCPFA AR
3.1 Fr R fE.

CONFIG_SITE=file
Fi 1) — AN A TG B E A I SO A AR
N config.site U

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_£file__dev_ptc=no

A i Bl

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

3.4 Python {9 %4

3.4.1 WBRGIEENHF

e configure.ac=>configure;

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

e pyconfig.h (B configure fz);

» Modules/Setup: H| Makefile {#i [} Module/makesetup shell A EH C P fE;

34.2 FEMEDR

s C3tff (o) RAEMMEIM (Lo) HEM.

o —HSEE Libpython (.a) RHXEICRIZEN.

* python.o fIFSE Libpython #ffEHE R &4 FE)T python Hi,
o C ¥ B Makefile #5711 (31, Modules/Setup),

3.4.3 =% Makefile B#r

» make : JAHRUEFER)ZE Python,

* make platform: : #4# python #2J5, (HAMEARMEFEY JREIR.

* make profile-opt : ffi/f§ Profile Guided Optimization (PGO) ¥4 Python . R\ PA{# i configure
I ——enable-optimizations IR AN make A HIBHAH AR (make all #f H 2 make
)o

* make buildbottest : f4# Python HfizfT Python i}, 4 buildbots iz Python Fy 75 2 AH
A, WEAZE TESTTIMEOUT (Bfii: #P) SRSCEM G (BRIAH 1200 B 20 434H) .

* make install: f4J#EFfZe%E Python .

* make regen-all : FFEM (JL°F) A LM X/ make regen-stdlib-module-names
il autoconf WAURFHAR AR U SCH B MHIEAT

28 Chapter 3. EZ& Python




Python Setup and Usage, A %5 3.12.0rc3

* make clean: %Fé*mﬁéﬁjdﬁlﬁ
* make distclean : 5 make clean #H[A], {E-t0IH K o B A6 2 7 SO
344 CHRE

—IE C ¥R E N B AR, LB sys . BATTETERE X T % Py_BUILD_CORE_BUILTIN [
THOUT A . WERBH _ 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_ '

HAh C ¥ BRAE NS SERMER, W _asyncio Hi, EAI¥FEE L T Py_BUILD_CORE_MODULE
B R M. 7 Linux x86-64 _F [R5 -

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup fI T Makefile H#x, PAKIE C P . FECHFRIIFL, CHiE MBS, fEhR
it *shared* 2 J5 & LI AN BN IS FE

The PyAPI_FUNC (), PyAPI_DATA () and PyMODINIT_FUNC macros of Include/exports.h are de-
fined differently depending if the Py_BUILD_CORE_MODULE macro is defined:

e U0 Py_BUILD_CORE_MODULE E X 7T, {#iffl Py_EXPORTED_SYMBOL .
o N{#i ] Py_IMPORTED_SYMBOL ,

If the Py_BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its
PyInit_xxx () function is not exported, causing an ImportError on import.

3.5 ZRiF 2R FOHERESRARRE

JHIA . /configure MPREAS B EIVET, I Makefile ffif.

3.5.1 FAbEZEMRE

CONFIGURE_CPPFLAGS
A5 CPPFLAGS M EAHE Y . /configure A,
3.6 %ﬁﬁﬁIjJ He

CPPFLAGS

(Objective) C/C++ preprocessor flags, e.g. —I include_dir if you have headers in a nonstandard directory
include_dir.

CPPFLAGS Ml LDFLAGS #{is B4 shell AU{E DA RENS [ I PRIEAS F h 38 2 1Y H SR 8 iR .
BASECPPFLAGS
3.4 FrhR I RE
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PY_CPPFLAGS
R ARRE SRR G SN TR M TAL B AR AR A

B 4N N: $(BASECPPFLAGS) -I. —-IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

3.2 B fE.

3.5.2 ZHiFRRIRE

CcC

C iikasig 2.

fBin: gece —-pthread.,
CXX

C+ IR 2

flfn: g++ -pthread.
CFLAGS

C HiiFatrit.
CFLAGS_NODIST

CFLAGS_NODIST T HJ B REAR AN stdlib C ¥, — HAL4} Python N4 BEN 4R 2 AR 7 2
h CFLAGS f—EB4r B A & (gh-65320).,

Y, CFLAGS AN 4414

o GRIEARIAR - O TN SO BB R IR AD) . -1 BARIFH M ZE B A A A 8], 5 HL
CELAGS HHLATEARARRF ST user- I package- JRZHrfE (i) — T Hfthz.

o IMEEARAN ~Werror A4 KRICESE S B T P22 560 6L 2 A Gk R pn it
3.5 Bl Hise.
COMPILEALL_OPTS
X7 make install HE PYC SUHRMES compileall iy THIIEI . BRIAME: 50,
3.12 Bk fE.
EXTRA_CFLAGS
AN C Gl 2
CONFIGURE_CFLAGS
AR CFLAGS WIHAZ Y, . /configure AR,
3.2 R IIEE.
CONFIGURE_CFLAGS_NODIST
AS e CFLAGS_NODIST WEAERYS . /configure A,
3.5 Frihfe.
BASECFLAGS
Ehh it o
OPT
AR
CFLAGS_ALIASING
JEAREAN AR IS AR, T4k Python/dtoa. c |
3.7 B EE.
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CCSHARED

T S A i s

BN, —£PIC ¥ Linux A1 BSD i .
CFLAGSFORSHARED

SRR RERT G SRR I T &AM C F7i

, BRIAN: $ (CCSHARED) , ¥4——enable-shared fffi I}, Wz 74
PY_CFLAGS

L5N A “N: $(BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

Bk iA N $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal .

3.5 BRI HE.
PY_STDMODULE_CFLAGS
T B RS X R SRR C ARk

L5y ik *: $(PY_CFLAGS) $ (PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

3.7 B fE.

PY_CORE_CFLAGS
®RiAH $ (PY_STDMODULE_CFLAGS) -DPy_ BUILD_CORE ,

3.2 Fi e

PY_BUILTIN_ MODULE_CFLAGS
IERARE , FARIE PRI A Iy N BRI, I posix ALk
BRiAK: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 HrIIfE.

PURIFY
Purify fiy4-. Purify j&— A~ PIFEJH IR o
BRI EEH (R,

3.5.3 fEEIBR RGN

LINKCC
FIT M python fl _testembed WIFRFHIEEESE M2
ERINE: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS
A5 LDFLAGS WI{HMAE Y . /configure A,

WRFGE CFLAGS , LDFLAGS %, XFEM Pl vl DATEM 24T LA B AR IE I Se(g, 1A file
il 2 T s A 1A

3.2 B fE.
LDFLAGS_NODIST

LDFLAGS_NODIST Wil X5 cFLAGS NoDIST #[F]. — H 4T Python M) X4 FEA SR RS AR
RS LDFLAGS [ P rI & (gh-65320).

Fe9H, LDFLAGS AW Y445
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o JmiRARiEA L T AR E R . —L AR ARG IR, I H LDFLAGS
HH KT AR FERR K- S T user- 1 package |2 TR LR -1 AR

CONFIGURE_LDFLAGS_NODIST
AR LDFLAGS_NODIST W{HAE#4, . /configure A,
3.8 Bl TgE.

LDFLAGS

Linker flags, e.g. ~-L1ib_dir if you have libraries in a nonstandard directory lib_dir.

CPPFLAGS Ml LDFLAGS HRif B4 5 shell BO{ELLATE REAS O I PREAL Bt i 48 G 1Y H SR reAsie .

LIBS
HEEA IR, TEHER Python W] PAT TR RS 128 (% 2 43 BE R4S -
flgn: -1rt .

LDSHARED

AFE S N i S

#RiAH: QLDSHAREDG@ $ (PY_LDFLAGS) .
BLDSHARED

L 1ibpython BYfir 4.

MRIAH: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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

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

3.8 FriIfE.

PY_CORE_LDFLAGS
JT A BRSNS G SUA I S AR i s
3.8 B LI HE.
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£ Windows _E{& B Python

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

5 RZH UNIX RGARS AR, Windows REEEA HiZé%% Python, Z4F3k CPython [#]BAEL £ 4%1% T4
—A~ K47 B9 Windows 352 (MSLAD), BV Windows I PN 3FI20%E . X 220678 i 8 T4
AN PR 2% Python IF, WSS DMRRERS AN . 226 AR PR AT DA — G HLER B T FH P 2ss, Jf HoaT
PASK I F AR e AS 43 AL BB ) zip SO

1 PEP 11 firik, Python % 1 4 H 4~ Windows - it 37 1 (X B -8 Microsoft 4 4y &b FiE 4 57 45 & 319
WA . X EPRZE Python 3.12 32 HF Windows 8.1 K HJFHIMRA . WIRIRTE 2 Windows 7 32§, W4
Python 3.8,

Windows $4it T 2 AN LA, B LREREPHAE — MG R R Bl s

AR R WA ITPE A, W Python YLK H T 2 N RS, B miEikiE.
Microsoft Store ¢, J&—A~1E i Tiaf7 AR, -6 H IDLE s HAh I &3R5 Python 236 B
3 Windows 10 BUEHAI RS, (A0 AR AN SR AR . B AE T L RG2S RS
7] Python JeH. T H..

nuget.org %5 ¢, I THSEEM ARG B 2%: . ©nl flTH 8 Python Wiz 7 A, (HAT] 8 #H H.
WA PR T A,

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

411 ZRERE

U/~ Python 3.12 “ZZ%ERR P ATHE R 3K - 32 (Al 64 SEASHI A WA~ web installer (W45 424540) 24>
NIRRT R, B R, IRETR B A N TR AR offtine installer  (BSEZHEAL) N
PN LT TR A, AT RB U RS 2 Internet 142 T . 1HS 5 % F #ia AT IRAE 2Rl i
WG 2R HAD

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

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

TNSEPE “Install Now (57 R[i4¢3%)7:

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

* Python 52234 B i I - H s

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

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

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

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

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

TEFOH A Windows Hr, BUBR G AT g5 2K 24 32,000 N EAF. (HFEZLEEE R EE <8 H Win32
KBgAR” dHAmg ., siAEyd 364, HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
T 3.6 JCEEL: Python HS I 1 XHK B AR SHE -

4.1.3 Ft Ul 23

AR UL PRI I ] DA A QATH8 € , AVFIHA LR FAEF 2 Las B 2%, T P
KHo B LATEARSE I UL B 00T BB 2, DASE Rl— 2B (E

AT GE T /2 AT RER ) IR R A

B ik

/passive SR EEM TR H P ACH.
/quiet LR VB AN R A ] UT
/simple B 1k A il

/uninstall F4I% Python (JCTHHAIA)
Nayout [directory] | i | 2T & 2012k

/log [filename] FaE H il s U,

B MR TAR % ) name=value , SCHIARE 0 RAMAAEYE, 1 RIIH B G, T
FIEETI 562651 0T -
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B ik INME
InstallAl- | NG 438, 0
1Users
TargetDir | %735 H % HF InstallAllUsers 164
Default- HETE PR B | $ProgramFiles%\Python X.Y
AllUser- | IAZZ3E 84T SProgramFiles (x86) %$\Python X.Y
sTarget-
Dir
De- R4 HIH P23 | $LocalAppData$\Programs\Python\PythonXY By
faultJust- | BRIAZCEEREAE $LocalAppData$\Programs\Python\PythonXY-32 &}
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- | UL FRRMBINAEXL | (%)
Custom- | ZZ3EH
TargetDir
Associ- AR T a3, W | 1
ateFiles A B,
Com- FHIrE oy SR | O
pileAll .PYC o
Prepend- | 225 R IAS H ks o | O
Path 2| PATH ¥ .PY M
#l] PATHEXT
Append- | KF 2 BRI IAS H ks I | O
Path F| PATH ¥ .PY SN
#l] PATHEXT
Shortcuts | AR T %%, AfkAs, | 1
SCRYF IDLE B e
LEN
In- 4235 Python -JJf} 1
clude_doc
In- AR S 0
clude_debug
In- GRTF R KSR | 1
clude_dev | U, A WX — 1 fig
FECLEFAT .
In- 4% python.exe A | 1
clude_exe | AH &30, 2 3 7]
B SR,
In- 2258 B T Windows # | 1
clude_laungh&yihon 2 %) %5 .
Install- N r A A P 4% ]
Launcher- | | 3 #%. ©® F =
AllUsers Include_launcher
BBERN 1
In- GRHRE A A, | 1
clude_lib | 45 B& X — L W] fE S 2%
AT
In- LBER AR Y pip A setup- | 1
clude_pip | tools
In- ZRMAFTHE . |0
clude_symbotsdb)
In- T Tcl/Tk B fI IDLE | 1
clude_tcltk
In- R P MA 1 1
clude_test
In- GRS R Y A 1
clude_tools
LauncherOnlfi %735 |E gl dn. XK | O
na ‘Wﬁjﬁé{ﬁzﬁiﬁo Chantar 4 - ‘M"“""“"S—_I:Eﬂ—P'ythﬁﬁ
Usimple- %‘i\:m ﬁgﬁﬁ% UI O Ullaplcl - 1L VVITTUuOUwW
Install
Sim- A Rfb 2R UL s | (=)
pleln- MIEHSZY N E
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
FeSm— AR RIR T, A Feif B E X

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

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<Options>

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

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

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

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

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

414 BTFREE

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

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

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

3.7.2 e
Microsoft Store filj&—4~5) T 426 Python fERERY, TR RIFERR HACRHA, Gl T3,

LR MR, ORGPy Windows 10 BT, F7E Microsoft Store [ JJ F2 /7 H1 8 2 ”Python
3.127 . B3 v A2 T B Python Software Foundation % 77 F 4235

it Python KFURZHE Microsoft Store b 9 FR k. WNSRBRAEATIE, WFRREEAEF ERMI .

TS, A DAETF G 32 R ) 5k 3 3h Python, Bk 3 W] DAE Ay A HE 545k PowerShell 235 i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(Hrb 3. x REEBEANRE A, Fln3.12). f£RE-—> £0-—> RAMGETmET, Sk &2
W, PR SRS KR python FiiA . AHHALR pip Al idle HBEFRN python iAR—E.
AIPA# ] python —m venv B BRI BOE HIEH B .

WRAIRE B L% T 73— WA Python I K¢ E UM EB/RE) PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR, i EIFT L%, i python3.exe B python3.x.exe

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

B Python, FEFIIT “BLE” HAA “RINREFRIIIRE”, oEAE “JT4R” F4kE] Python, SRS A
wr AR I EIEFIHERIZE % Python R fr P FTA L, (EA S ERAT AT FE AU PR

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 T Microsoft Store [ FIF2/F BRI, Python 7% ] G Jo A% S = B0 TEMP FIVEM RHITHEE A
Vil M, BREAR—NRARIA . WRARMEADTE S 0, TR eI 2R
TEIZ T I, Python K {ifi Ff 4144 Windows SC 4 3¢ F1 33 M R 0 () — A FAA B A< i, 4R PR AR
£ SAPPDATAS *j c:\Users\<user>\AppData\, N24E A C:\Users\<user>\AppData\Local
B4 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

LSRR, Windows iR [0k H AL SO SO, BUE AR SR, WHR R B #1445 Windows
HsE W e, FlinseE c: \Wwindows\System32 ¥k [A] C:\Windows\System32 WJNZEN_E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 HJNEZ.

PRATPAfE ] os . path.realpath () FENEMTBA SO H L 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_
—gbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

25 A\ F| Windows YRR, SN TITHR:

* M HKLM\\Software BHURH AV HHGRF S0P registry. dat XA

o YRR BEEATAERS 7] HKLM\ \Software G A, BB IUA SR AP ARVFN .

o 24 R R (R R MENAFAE T B P B IER U R RCBRS 7] HKLM\\Software B A Z# i .
A 5 I R A B AR TR S 2 40T, 3 A ) Microsoft B 4T 40 58 4 T A5 M B SCRY, 24 B AL T

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

3.5.2 FIIRE.

nuget.org ;& — MG A Python A5, I TIEBCA 4R 2% Python W R GERFFEER MMM . IR Nuget
se “NET g, (20 Taaman TRIYMRE, BWRnT DMREHLTAR,

V7 nuget.org R KA nuget IEHGFT(E . T Python JT % A FUORULE L RS T -

nuget .exe iy T LAV PAE#EM https://aka.ms/nugetclidl F&E, BN, i curl 5 Power-
Shell, i 1% T H42%% 64 {35 32 {3/ F#7 iR 4] Python:

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

TARRFE AT, W5 -Version 3.x.y . fHHERATPAN . B, @R LEE T H A BOANS
UN, THRAFESEMAFAE, WREA -Excludeversion $EIT, WA FRRHEL & C 21
SEWCA . T H B2 M7 Python 22441 tools H3g:

# 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 WATTIL, WARFATLRBOFICAI [N ek Aes 0 . 83, PR H I
WA WARAEMHZ AR SCHE, V92 CLARGER B shidT I

T tools Hhlh, 8F—4 build\native H. BHE—1 MSBuild &1 X} python.props ,
ATAE C++ T H H i FAZ SO 5 | Python 2228 . A0 & 635 ¥ 1 Sle AR P AR SRR S A

nugetore | B A fF B T 2 www.nugetorg/packages/python  X%f T 64 i R A
www.nuget.org/packages/pythonx86 Fm 32 AR A o

4.4 TTHRAHE

3.5 B

A KATHUZ — AN 5 Fev)s Python SRR ZIP SU. B BFEAE RN I3 — DN R I —3 4, A ZH
4 P EE

RS G , AN L8 OLF) SHPMARS TSR E, GERRAR . R s 25m
AL ARE A A TE gAY . pye SRR HETE—A> ZIP SCfrp, H48ME T python3.d11,
python37.dl1, python.exe fil pythonw.exe, HHBAMFE Ttk (HFE AT 46, 4 Idle
4). pip Fll Python 3CHY.

ik AR B ATHON 4% Microsoft C Runtime , Ry i #7268 67 SE4R B UL T B S8 AT R T fi
22T SE 2R A0 P R GE b s i Windows Update 13224, FLAT DA Rf 76 R 45 H 5 e 51
ucrtbase.dll HA& )

B =07 A% AR P SR A AT 2% o XA BAT IR SRR AL Python 2SRRI ]
pip RABIMKMI KA, A o] A/NOHILKE pip A5 IERIF [ BT A SR . %, H =I5 wMizfEN
R REFP AR  “IT” ) AbBE, DASETF AN SUFE ) P SR LS 0 2 RTREAS B DR S5 BT A AR 2 -

N IR TS AT R AR B
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4.4.1 Python N 2R
i Python ZRE N R H A — BRI P T X — 3855 ERXAMEOLT, W DA A A S R A THRAE %
Bt 4l Python R TRAS . RIEE V%A Z&EMH SUEM, BN RERRAZ L), AP,

T & IR AT AT SR R B RS PP 52— L4, (oM PR it 1 e A R . A 7 il Y JE 3 e
BOA W R AIER R WRR 2 A Python iz Thy: PARATLAER], 23 BIMURAE B 0] DASRE , ORI AT
PAIEH AT FERZEAGOUT B E USSR W% R 2 i 1 e A Tl RE IR Py_Main

B TR] B O A SR AL PR ST R  A  PRAE DT 2K, B BT R i i AT S BB R python. exe BX
pythonw.exe . fEXMEILT, NARFRERN Python MAZHLERAFK, H HA Al GETCIAFSH
5 HAIEAEIZA T Python HERR B ST SHK X7 I A o

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

4.4.2 #& \ Python

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

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

4.5 HREG8

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

ActivePython HAGZ-FEHAMERZHALT, kY, PyWin32
Anaconda JATHIRIEE (41 numpy, scipy 1 pandas) il conda fUAFFERE,
Enthought i 8458y < F—4HUH) Python SAEFIAUE AR
Z Wil Enthought £t T Canopy, {HELZ |- 2016 4E45 0yl
WinPython F#5¢ T Windows B &ATHR, 05 T M @G n fioke @ Ak T H .
TR, XEEEE R REA & Bof A Y Python B, I HANHiAZ L Python [ BA4ES 2l 32 K.

4.6 fit& Python

B A HE R FF 7 (EHBAZ 4T Python, 0] DA% FEAE Windows H B oit—SUBRIAPREEAR . AR ZRFR T4
LT ONGSELE PATH Al PATHEXT A8 fp93 0, (HIXAGE TR hiAs . & macds. WREEEEHLZ
A Python, 152 [&#i & )1 T Windows % Python j2 #) %%
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4.6.1 BR: HEMEETE

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

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

X SEFREEAS B MCRE Y ] TAEREEH & TR by &, R H, migdz sl & B s ARy AR
PR IR X L

FEF 5 PSR R IUA (R e, AUV IR s AR A R . (@547 python . exe [
FSRASIMENTT SR AE 2 PATH J& 8 ()5 3 IR HUAR (1 Python (13 I 734

FOKABUCHOARRE AL B, Wl THIR” HR ISR, S3TIFRGBRIER SRR %R E,
NG T . RS HES, AT PASIESB S PR RS . MRS R, SRR
X FRALEAT FERR 5 (EPAERR AR ) o

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

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

S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H {2 A1E4S
LA

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 [ T Ilfi i} 1&
MORIRAE B set e

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx T K A &2
WA R setx fird

4.6.2 &} Python o[ {730

1E 3.5 L.

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

TR PR — 00 E, ATRAZEEERRIC N “Ff Python SN BIIAEEAZ &7 18T, DAL 2R AR 7122 oL
BUSINE PATH . WIRINT Scripts\ XFRINIE . X RVHRE A python Kzt iEes, I H pip
T RARRRT . B, GGRn] DA G ST T A, 1S54 447 S0

WIRAEAZ BN R MR I, WAL DU PHst T2 fe)y, 8 Bl HEME. 85, ErRAl
MR T R AT WHETMEM PATH o FHEZIRF Python “&24¢ H SRS N E PATH I RS, %
WARSHALLH A5 0. mEAEERTREN IR (RERTHA& HESAAE) -

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

3.7 B IIHE.
Windows {7358 i J AL G 2 M XAl R GE R 2 A% 2K (ANSTARRS 50) . Python {5 1 112 SCASSCIFERIA Y
Imid% (B locale.getencoding()),

X T RE 2T AR, PR PRRR R RIR 2 %8 Unix R 48 45 WSL (Windows Subsystem for Linux) J™ i il /i
UTF-8,

AR ] DA Python UTE-8 5 5CRFER A 1Y SCAS 4 i A% U A UTF-8. % j A Python UTE-8 52 n] DA if
-X utf8 ATk, B4 PYTHONUTF8=1 HIEA &, & PYTHONUTFS T fBtia] J5 il UTF-8
K, HEBRMWFE: ELH T 7RSSR &,

24 Python UTF-8 #5xCje FHI, AR(5SR AT DATE i "mbes” SRS 25 i F R A mfidig =t (ANSLARIETT) .,
THYERAN PYTHONUTE 8=1 % BRIAFFEEAE Bk & 5 AR R G P T Python 3.7+ W . WHRARAE (T

fi] Python 3.7+ [ F SRR T L SE ) R GE Ao, MIHERF BCEL IR I PRI A B s f ) X ut £8 iy %fT
g8

Fik: BIGEFER B UTF-8 #sXimf, Windows i1 Python th2x7E DA %5 Fh kA i Ji] UTF-8:
o Pl VO MAFEFRE VO (A I PEP 528).
o XM F Gt ik X (S0 PEP 529 TR,

4.8 EHF Windows By Python f5x5)38

3.3 B fE.

FF Windows [ Python JH8l#§ & —A~SCHARRY, wIHE Bl E S A HATAN [ [ Python fiiAs . B A A (B
AAT) FEEE Python MU 630, HK5 1 S H PATIZIUA «

5 PATH AFRN[A], 2R R i G i) Python JiRAS . & B 1) 4% I P2 i AN @ R GE 238
TS IAHER , AN 2 6 o 2 A A

R BRI 2EAE PEP 397 Wi iE ) .
48.1 AI7
M&HLTT

1 3.6 {RUHE L

4= JRy 4% Python 3.3 J¢ B S A RHE S Sl IE/RAY PATH b B3R5 A AT I RY Python HUAEZT,
PRI ZER AN IR T B2 B A RS R I, W e S m i AT A T i

1

BN K E 2R BORTIAS Y Python B 530 - BRIPAIEFR, I HAFHEE MR HiAh iy 47250
HHE IR Python,

MRS T 2N ASHY Python (filfN, 3.7 #13.12 ), &R H] Python 3.12 JH3) - {1 4/5 5] Python
3.7, Zdar s

py —-3.7

TSR A AE e 2 2225 1 Python 2 FUBRGHTIRAS, 221 A T s
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py -2

WREEDI AT R, WIERM G R s

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

Tix fp2:

py ——list

R HTE 23T Python HiUAS

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

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

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

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

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

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

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

MEEHIERR

3.5 B fE.

QR B R B AT I YA WA G Python A, I ELIEILERIE (6 1 AR E B ) & veny fEH el Sh AT
virtualenv TH) AFIHEPRE, WESIRETFRHEFT RIS R T A R 2R . BEfT2)R
Feas, SN EIENGE, BUR 12 42)5 Python 4,

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

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

M hello.py FIEf H sk, SATPAR fir -

’py hello.py

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

’#l python3
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PUAE FRT AT A KT BV ST 1) Python 3.x {5 L. 40 B Ay 4T/ Bil—HF, AR W] DAE B Af b e A
ZIKFEfE”Hg?o{fF)%;&%EiigT Python 3.7, FHZLHFEE —ATHON #! python3. TR AMRM HFEFTEIH T
3.7 BIAEE .

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

MITHFREX

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

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

4.8.2 Shebang Lines

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

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

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

e python

BN, WEREATIGR 4T

#! /usr/bin/python

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

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

3.7 FRfE: M python JHEhFRT 3.7 FHhG, RIDAEE “-64” JEZUHA 64 fiffiAs. BLAh, ATPATEE A
WERFEFZEM (B /usr/bin/python3-64 ).

16 311 BOE Y “-64” JEEOHF N, IHERWIN AR E N 1386/32 ARG . EFR—4
FERIIEL, HEHR -V : TAC ST I R BERIIRAE -

HSWZFTH) /usr/bin/env B HA —DEIMIEERENE . TEA R 2251 Python fERERRIT, ILIE
FORFE T PATRE Y H 5% PATH W8 R S1ERE—DSE0E AR A FRAEICECL R Python FIHHATAR)F o 3X X 1Y
F Unix # PATH SFTHRE env BFHITH. WRILEKIE env A2 JGHE — NS EAI VR R AT
PATEEF , HiZSE0E A python JFLI), B R4 HAD Bl G S R SR AL B, ] DABEEIRIEAS &
PYLAUNCHER_NO_SEARCH_PATH CHfEE{H) kWit %t PATH Ay 2% .

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

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

4.8.3 shebang lines &

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

’#/ /usr/bin/python -v

S8 Python DA —v 3315 2

484 BHENL
@it INI B

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

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

B X EXiA#g Python R

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

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

python3 R 512 1 Python 3.x.

* fird python3. 7 AR SEFEMBEI, FAMATD EETEE-
o N5 PY_PYTHON=3 , 5% python Fl python3 #5543 11 Python 3 R4,

o NI PY_PYTHON=3.7-32 , fiv® python ¥ 3.7 B 32 A52H0, TMifiy2 python3 B8 B 28T
L4E[F) Python (PY_PYTHON RAE AP N FEE T EZMA )

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

i

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

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

[defaults]
python=3
python3=3.7

4.8.5 SHf

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

— g —

4.8.6 $iz1T

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

48.7 RRH

QR IEAS B PYLAUNCHER_ALLOW_INSTALL B 4% E CHARME) , 1ris Ry Python i 444 4%
$&(H ] DAFE Microsoft Store 15, JHEI#sF 2 26w . XAl RETR B H P T RS2, /R AT RERR 2L
Wisf7 4.

HiAMY) PYLAUNCHER_ALWAYS_INSTALL A% 85 5 35 8% 2 251 % 4% Python, R & £ &9 G
), xFEEHTMREY GFHNY4Y5 PYLAUNCHER_DRYRUN —E&H ).

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

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

B B | #ik

RC_BAD_VENV_CFG 107 | %3 T pyvenv.cfqg [HXAFC IR,
RC_CREATE_PROCESS 101 | JE3) Python k1.

RC_INSTALLING 11 | )88, B HEE s lUs EinhsT.

RC_INTERNAL_ERROR | 109 | KRR, HR TR IR,
RC_NO_COMMANDLINE | 108 | TE¥EMERVER S B 4T .
RC_NO_PYTHON 103 | JovE @ I KK A .
RC_NO_VENV_CFG 106 | &8 pyvenv.cfqg [HEA K F].

46 Chapter 4. 7 Windows _k & Python




Python Setup and Usage, A %5 3.12.0rc3

4.9 EHER

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

o WAL & PYTHONPATH fE4E, WIFse L= Wk, WE N RESINHAAH . WER, 7E Windows
T, AR R BRI A T4, AR IR R IR I E S (C:\ ).

o FANT N R T B AR W RAAE b 7 R ek [ RS WS 2] 3 M % HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 ¥ TF B9 \SOFTWARE\Python\PythonCore{version}\

PythonPath Hio DAZM 573 B 1 % 42 5 47 £ A S BROAEL IR T B8 5 Sl A % A R 50 5 o 1)
sys.path . (FHHERIA TR F# A ) HKLM, [H it HKCU @# 2. )

o WERWCE TGS & pYTHONHOME | WP HABRGE N “Python FH K", N, F: Python W] 47 3¢
PR EEAE T E 4L “landmark 4" (Lib\os.py B pythonxY.zip ) PAHEW” Python =H %
W F] T Python = H 3%, W TZ ORI W) 7 HRRMNE) sys.path (Lib,plat-win
). BN, 0 Python B4R MAFAHAE M F ) PythonPath #4351 .

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

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

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

X VIR A G0 -

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

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

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

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

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

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

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

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

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

T 3.6 FiUEH IR

* W . _pth SR pyvenv. cfg Hlllk applocal 5

o MG APAT A EEAI GBI pythonXxX . zip AENETEMFREY .
3.6 UG E A

fE Modules (/& PythonPath) I [ yE M & $5 & MBI A PLiE i importlib.
machinery.WindowsRegistryFinder 5 A, {F Windows [ & FREFHE 3.6.0 M T F A
g E, BFERR T RE TR 2 B U N E| sys .meta_path.

4.9. EHER 47



Python Setup and Usage, A% 3.12.0rc3

4.10 BihnisER

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

T Windows PRI CSEAE mswin-specific-services 7,

4.10.1 PyWin32

Mark Hammond [ PyWin32 #i3t@—4H T 52 Windows H¢ i@ SRR . XA 45 DA 55 R T -
* ARG (COM)
* Win32 API
o YEA
o HAEHE
* Microsoft Foundation Classes (MFC) i 5L
PythonWin ;& PyWin32 [fi#5 t)— 76l MEC B LT . BN E A Al i A IDE.
S
Win32 How Do I...2 Tim Golden 3
Python and COM David £ Paul Boddie 3

4.10.2 cx_Freeze

cx_Freeze §f Python A% s n] $ATH) Windows F2/7 (*. exe SUIF). MARSEMILERIEIS, AREAT AT
AR R RE PP Fo 5 1 7 22%¢ Python.

411 # Windows _#%5i% Python

URARAEEE B © 4% CPython, B S BSARIRIC IR AU o AR AT AR el A4 T IO A CRS B2 A T #
B 2R .

TEARTES A £ 2 Microsoft Visual Studio B+ @ iP5 AT H X4, B2 H FHEE ) Python A 4%
o DXEESAT PChuild HgH,

KA PCbuild/readme. txt PASRIUA KA EE R R —fE 2 .
B AP A, %2 5 building-on-windows .

4.12 HipEa

Wti# Python (KRBT e, ANFESCRFLARIE 23— 25 (TP eS0T 2 A 5) . fift PEP 11
TIRETA A SRS TR R B

* Windows CE [ Python 3 2 /142 321 (WIS 4252 SR HYIE)
* Cygwin <https://cygwin.com/>_ ZZHEFE AL 172245 ‘Python fiftféas BUTHEE .
ARG WGF LR AR HENER, W25 Python for Windows
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CHAPTER D

7€ Mac _{& A Python

fi#5 Bob Savage <bobsavage@mac.com>

1£3i54T macOS 1) Mac I Python J5 ) I 5¥F HAth Unix -4 L1 Python ERAHL, (HA —Le&isMi4:
P, 0 IDE AMEEBLEs, (HAEE .

5.1 FZEnFn%3% MacPython

macOS B 47E 10.8 & 12.3 T3 T Python 2.7, FEWARM Python M (https://www.python.org) %2245 fx
BHR A Python 3, AR L ERHE 124 7] Python [ 3 ] —#EHI™ 4aidh, & nl AKE 8 Intel F14448 PPC
CPU ff) Mac _LJiAE81T

YRR SRR ARV

* 2F—> Python 3.12 MFIAEARIY Applications U, FEX HARAT DA F] IDLE, &
AR EJr Python KATHUPRELLRGHR 43 (9 FF A 3445 5 LA S, PythonLauncher, & 157 4LB7E Finder
XLiti Python AR 441 .

» %2 /Library/Frameworks/Python.framework , fil#f Python R {7 3CfERIE . 205 FE 7
5 A7 BRI E] shell B A% . EiHIZL MacPython , #/RW] DA BHIAL X = AN H . Python ] 34 73C
BT S L /ust/local/bin/ H
Apple 3L Python fit A< 4y %2 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python W, HRKIEANAEEE M ERXLENZE, B EANTH Apple 45 H Apple BU5E = )75k
B THICH, WARAREEREA python.org BRI Python JiUAS, AR AAREITHEAL FRFLEE A AN W]
{HESA A Python |, [RIARAY B AR VA S AR AR BEPA T IO E— B lE R EE 22
IDLE 35— MBI, SRR Python SCAY. WIHERMAE Python [, VRIVZIFUG I % S0k
HIBRENE -

WSRARZAZS HAt Unix *F-& LR Python , AR AMRE L BT %M Unix shell jz47 Python JHIZARHYFHR 2> .
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5.1.1 #0{aiz1T Python Rl
ke macOS _EFFH 11 Python 155k Jr v it IDLE 4EHFF R FRBE, % L3645 IDE DA JAE IDE &7
GRS e

T RARAE 235 %7 1 iy 2475 Finder Hiz4T Python JHIASHR 2 VR 18 e 75 B M) — D di i e R QAR AR
macOS H i T —28FRHERY Unix iy 547445, vim fil emacs i@ H i, A REZE—ER
Mac XA B gh%E s, HF4 % B Bare Bones Software ) BBEdit B TextWrangler ;& RNEEHIIESE (B
http://www.barebones.com/products/bbedit/index.html), 7 TextMate (Z: i, https://macromates.com/), H:
M) S 2R f 4% Gvim (https://macvim.org/macvim/) Fil Aquamacs (http://aquamacs.org/).

TN At 1 ia 7AW AR file: usr/local/bin {iiT shell # R EEAEH
LM Finder IZA PRI AT, ARA PN IESE:
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {F4ifi i finder Info % N7 FF A (SEA.py BIA) MBGAN T, 2
JE X HIA . PythonLauncher A % Fh i v HURSE G A B 53l X . iy XA vp iR —kiA
P RICGX SeE I, s AL R BRI SR R4 SR UM A

5.1.2 iE{THERAEHEE

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

X} Python 3.9, YR PAfH] python 53 pythonw,
513 BiE

macOS |-t Python S {E Fr A4 AR HERY Unix 5548 &, 40 pYTHONPATH , {HJ& KM Finder J5 2R F 1%
EX AR R AARIERY, A Finder 78S s AN 22U . profile Y .cshre . /RFF BAIHE—43C
{4 ~/ .MacOSX/environment .plist , TEIHFIEESERBIE A/ QA1067,

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

5.2 IDE

MacPython P ARIER) IDLE JF &35S, 7 {0 f IDLE W44, #5351 http://www.hashcollision.org/
hkn/python/idle_intro/index.html .

5.3 LIEIMY Python &

AN EE R Python Packaging User Guide,
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5.4 Mac tHEF R EEE

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

PyObjC J2—~ Python | Apple 1} Objective-C/Cocoa fEZRHIHFE , X REZEIAT Mac JT E R ERE. A
Zx PyObiC {5 5., 151JiIA) https://pypi.org/project/pyobjc/.

FRUERY Python GUI T HAUZ tkinter, ETIEFEM Tk THAL (hitps://www.tcl.tk) . Apple 4 macOS
H4E T Aqua JFAE R ASHY Tk, Hi AT DA https://www.activestate.com | 2R FNZ2%E; A DA IR
(AR EYaF

wxPython 2 73— /AT 56 GUI THA, FPATE macOS b AiET. #AELHISCRY AT A https:
/Iwww.wxpython.org ZREL .

PyQr J& 5 — AT & GUI LA A4, W PAYE MacOS |54z 17. B £ 15 B W PAFE https:
/Iriverbankcomputing.com/software/pyqt/intro £ %],

5.5 # Mac k4% Python M FEF

£ Mac |38 57. Python [ JUFEIF AR ME T B2 py2app « KT HET py2app #Y £ {5 B AT DATE
https://pypi.org/project/py2app/ 23| .

5.6 HitbFFiR

MacPython H{i {1512 /& Mac _E Python [j FUFITF A A SLHIAE 75 SR HEUR
https://www.python.org/community/sigs/current/pythonmac-sig/

S —AF %R Z MacPython wiki :
https://wiki.python.org/moin/MacPython
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YRAERRFNE R IT 23R

l ?E’cf?igf Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

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

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

3% Wparameter RIEFRFH , LSS SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S

AR 3 2 4 0 A e bR AR, (BRSNS DL T W] RE 4R - & A&
FIREME L, T EPRARE G 3

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

Xt 4 J@ Fasynchronous iterator, 4fHH __anext__ () FYEVE BT &R o] —A> 0] S 50 4k ST
e AR R A R EUA B2 N —A> yield Kikal.

5 yield 2UMEIFATE, RAEUAIGEIARE (RARTERAER uy H5). %%
kR B R BN _ anexc_ () FUREIIHAL TS PTG A AT, &2 M BT (o L4k
47 S PEP 492 il PEP 525,

asynchronous iterable -- 5B [ R R — W PATE async for iHM) oAl AY XTS5 1 B 1Y

9

%
?‘,ﬁ

Sk R MR

o
T

__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,
asynchronous iterator -- 52B3% 08 — N SE W T __aiter_ () M __anext_ () H¥EW X L.
__anext__ () MWWk El—Aawaitable ¥} 4%:, async for &b FHE BN __anext_ ()

Ty ¥EFTR B SRR BN 5[ & —A> stopAsyncIteration . H PEP 492 5] A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

WERRRACVE, RERWE LN identifiers (Y IEAR A TR AE— DRI R B Z AT LAY, 40 fd
setattr (). XFERYBYERF IO 5 Rk 0k U7, M@t getattr () RIKEL.

awaitable -- WAFREX 4 —NAITE await FAA P AMXTS . W RAE coroutine 2 HAT __await__ ()
TIERIN G . S0, PEP 492,

BDFL “& 5 {-z&h#E" WP 45, B Guido van Rossum, Python (A3 .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFEAZGI . MR RPN B2 N — B Taet. B, SRS ol ARSER AT 511
55— strong reference 55 E o

HEFEAEborrowed reference M Py_INCREF () PAKFEFEHbEE Ry strong reference, [BF224ZX%
TCEAEAE AT W B JG— A Z g A . Py_NewRef () BRELAT AR KA AN Hi i strong

reference,

bytes-like object -- ‘FYix 4 & 1% bufferobjects H H. f8 T ) C-contiguous ZZ M )3T %, X350 A
bytes. bytearray fll array.array %%, WARIFLZEE memoryview X, FHEIE
AIFEZ b BRI E PR XSG SR . PRAF N R SO A Sl i B KRS
FELCEAE R BRSO . XFION RAE SR PR AT AT R . ARG ppokt
ZHBIf1FE bytearray PAJ bytearray [ memoryview. HABEMEER —#EHIEERAEHT A
ARG (0 HEEATENTA) s XX a0 146 bytes PAK bytes X4 memoryview,
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, argumentN)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cdass -- J& R FE O GEN . 28 S S AR A SE B A TR E IR e o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

complex number -- 538 X ELHARGNY SR, Hoh e B B R R A S RS A
HERCR ERCRAE (-1 WP iR) msefill, W efes 5 1, FE TS5 §. Python N
TMERA S, RATARARCT 3G BMA A 3 A%, Bl 3+15. IR math Fibk
PR GAR ZRURAS, i cmath, AR — A B S SRR . WERAR G
A, BMENEILTF A,

context manager -- | FSCFBIES 7E with (B4, #idE X __enter_ () fl _exit__ () Hik
KA FRBARSHINT S . 20 PEP 343,

context variable -- | F S0 & —FRIEH TR R LT SCo] LR AR BER A . X LT AELAL R
TERE PR AT AR T DA REI A . Aad, X B RS ESRYE, — M T&RE T iES
HZA LR, BRSO RER) R AR I K G5 P AR TiBE: . 20 contextvars.

contiguous -- ¥E&; —ANEP IR C i& 428 Fortran % 4SO\ i TELE . B4EZ b2 C 1 Fortran
LR . FE—YEEdl s, FrA 4% H Ah07E NAE A U AH SR HBHES , R IR B RS T .
LY C-IESHA R, 44 NAFHEHES B ) B — &R 5 1 A 2% B Il el . {H27E Fortran
S 2 5 — AR5 el

coroutine - Pf HhAE e T BIRERY B — BB . TBIRE AT DAERE— RdE AFFAE S — RGB o PRI ml DA
T ZAREM S LA IBANKIZ . BN asyne def ifAR%EH . S PEP 492,

coroutine function -- PpFEFEL 1% [Bl—A>coroutine ST R . PMEREA]ET asyne def iBAIEE X,
FETREfI S await, async for fll async with R85, XM EH PEP 492 5] A,

CPython Python LB HITESLIL, E python.org | & ffi. "CPython” —i] ] T-7E W BRI M SE R 5 1
5L BB 4N Jython B IronPython £ X 1

decorator -- 3N IR FE R 5 — AN REU R EL, WE T Qurapper IEETE AR TRECS . B
2R LG40 FE classmethod () fl staticmethod ().

PMARER FUE IR, DU AR B0E SR S ESe 45

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

@staticmethod
def f (arg):

FIAERORR S MG T2, Hl R AR . A7 R BT AT 2 0L R BIUE SOR 258 LR SC
EE

descriptor -- #iiB%F F(TEX T __get__ (), _set__ () M __delete_ () FEMXR. X—1KE
PENHRAR I, ERRRRIEF T e R A g . EE IR, M a.b AR, E
SR B IER S AE o BZEF IR B A TN b IR, (HUR b2 Mibdy, WS RY

57


https://peps.python.org/pep-0343/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://www.python.org

Python Setup and Usage, A% 3.12.0rc3

AR AR T i o BRARA 2R A &2 B2 KB Python Ry SCHE, [H NI VA2 EE SR MY BEAL,
CARRE. A JRIE. BIE. BESTE AL R T T 454

A KB IRNE Z (5, S descriptors B {1 fii e »

dictionary -- “y8t — A SCHEA , H AT B BRI B A N (e . BT DURATATHA __hash__ () Fll
_eq__ () HERINIS . I Perl &5 FPHRA hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SRR i BT A B0 43 OT B I IR B G R I —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—7HEn F{E n **
2 HYMLE A BF FL . Z: 1L comprehensions

dictionary view -- ‘MK M dict.keys (), dict.values () fl dict.items () iR BIAXTERIEFR N
FHALE . AL T FHAH W — S E, X ERE SIS, RS s . 2
P F AR E RS Ao B IER S, AT 1ist (dictview) . B dict-views.,

docstring -- SRS FRFH {EN2E. RBEBLER Z ISR — AU B A 8 (e . EAEUS AT
P2, (HSPRERTRBIF A FMESR . sREEERE) __doc__ J@MkH. T en T
PN, DR X AT TSR A B o7

duck-typing -- 1878 F5—Fh g WUAE , BIFAREE R R RAORH 2w LA B D, m
R EERA S EsUE M (CBERREN T, MBS T, e T.”) hT
SRR T AR E 2R A, BT R AR a] i i fe i 2 SRR T R Mg -2 H R0 i
type () B isinstance () fill. ((HEAERRG-F-28AUn] DA A 48 208 & fE b 7e. ) MIERESR
fil hasattr () fs2EAFP 4hft.

EAFP  “RJFIRHRIFW R S WSS . X Python 5 F AS 40 5 XUk 2 (e I 75 B4 4wl J& A7
TE, AR BRI AR SR o SRR RT3 Rt WA PR AR 2 K s ] try Fll except 184]. T
HARXT P NZ Bl LBYL WA, LT C 12 HAthiE 5 .

expression -- A A T PR FEAMERNIBERIT. Ha)igul, — PN ERBRERTTEWNFEE. 4
R BT EEA S EREOR AL E, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁtiif@ﬁ%ﬁ%%{ﬁﬁo ISAEARRER A E R X W statement, HIIN while, WREH2)E TiEA]
[[E]|=Srs=w

extension module -- " JEEIH DA C 5 C++ 4 5 1AL, (ff] Python [) C API 5% 515 F 100 A F AR
AT L

f-string -- f-F4F VA £ B F BRI EA R FIEEE RN AR B AL AT R T
M55, =1 PEP 498,

file object -- SCPFRF e X SR AT ) SC 1 AP DARE R E R ERI XS (i read () Blwrite () XFF
) o« AR HAIE T AR, SCEXTS AT DA SRR B SSRGS SO, P AR R A i, B2t
i@iﬂ?%ﬂ@iﬁfﬂ (BIabRER A . WAEZR X, BT, HIE%S). SRR i
;E(Xd- E‘ ‘/‘/ﬁo

Febr I ZFP RN SCHEXS G TG =t ) S, Geih =t ) SO ARG S, BTN E
SOSTE 1o fibrp, RIS REHVETT 50U open () BREL.

file-like object -- SLPFRX G file object W R] Xid].

filesystem encoding and error handler -- 3. 2RS40 H% X G55 IRAC BN Python F 3 M #:1F 22 45 fif 65
FATHF A HRAE RGeS Unicode 1) g A% =5 5 DAL BRAT A .

S R G AR T A A AR RE B AR RS AR 128 DA BITE Eid . R S R G gmt s X 0
VAL ARAE, W) API pBRELFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE T ¥

AREOCCI R GE g i 5 R AL PRI -

filesystem encoding and error handler J27F Python JEZE}E T PyConfig_Read () ERECEECEN): &
Z: ] PyConfig f filesystem_encoding fil filesystem_errors & .

g2 Wlocale encoding,

finder -- 2R — P S HE RGP T BRI loader XT5E
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M Python 3.3 SEFEXE A SRR A TR 28 TiA 125 3% 5 FlE sys.meta_path i, PAKpath entry
finders Bt & sys .path_hooks ffiff.

EL LT % 1 PEP 302, PEP 420 ] PEP 451,
floor division -- [i] FIUCREERIE 1) N A B BT BB B R vE . ) N U BRE B SRR E /7 o B

wn, Fk 11 /7 AR EEERRE 2, S ZMRPRIF S EIERERR 2,75 . 3 (11
// 4 £R[E] -3 BRI -2.75 @ F A EISE . W PEP 238

function -- %L T DA R I 3 [0 BEAME R —2HiE A o I8 R] DA HAZ A B -2 AR BRI T
. Y5 Wparameter, method F function 257,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PRECPRYEE & T2 2042 7+ BInpA R BRECHUE 2 A int SEOFHUIER [ —A int {H:

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

PR AR TE A AR UL function —5 .

Z: Wvariable annotation f1 PEP 484, Hrpdiid T IhfE. 5123 % annotations-howto DA T B FA 45
B B .

_ future__ future 7&/4], from _ future_ import <feature> I§/R 4 iFas i F¥-14E K ) Python
RATHR P SCARME R TEE S SCR AP Y FIRIE . _ future_ BIHRSCRYICSE T A RENY feature L
B G FA SIS HARBRAE, VR UG BRI R A ol P8 e O A BB S R AR E
B (5T ) FEATHT R BRI

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

garbage collection -- Ki i[RI FEHCA 9% 1 N A7 25 B i A2 . Python J&3@ 44 5| HITHECRI— > BEAE A
AT EERS ] FH A PRI o] SRS SR PRAT LI [ iy o 7] DA g AR St 2 sl A7 3% o] i 2%

generator -- /L& 3y iR Bl —"generator iterator (R %L . BB ARG HREL, ANFESAETHMAE vield
%ﬁﬁ%@ﬁi*féﬂﬁfﬁ% for- I 82l 1 next () BREGE K.

HOR R AR R, (AAE R UL T BT R AR £ a  iA RS o WPRTE G EROA B 3, 7
ﬁiﬂ%é*’ﬁb}\ﬁﬁal&x

generator iterator -- /LK IEIRES generator BRBT R IIXT S

A vield UG EEAM, CEMHALANIPRE (B R e try ). % &
R BEREWEN, BB ESRSITT (X5 R0 MBI RIS g&%ﬂhﬁﬁ)

generator expression -- RS AE N R[] IER AR FRIBA . E%i&ﬂéfﬁé@jél_%ﬁjfiiﬁﬂ?ﬁ TE X
T—AMESAE R JEER for 4], PAK—AER if 7). PATE AR NINZ R EUE L
—RIIA:

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

generic function - ML 4K 7 05 LA 110 26 MO AR B . TS 2 sV
SRR A2 M IR A S
FHiZ Wsingle dispatch RiEF45H . functools.singledispatch () RffigslA K PEP 443,

generic type -- {2 W[ 24k npe; HEN 1ist B dict AR Agek. HIT R 2T AUEAt.
FLHT SN Z R4 2%, PEP 483, PEP 484, PEP 585 fil typing Kk,

GIL Z:W.global interpreter lock .

global interpreter lock -- 4 Jafif B 25 i CPﬂhan FERE A IR B — R AL, B PR ] — I 20 A — &
RELEINAT Python byrecode, MALHITEIT BB X GAA ((U4E dict FEBNERA) HXIF LI
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ka2 {7 CPython SEBil. 2B MPRE SR N B (1 RE e 2 RS AT S (8, AN D249
PE T HEZ A B BT

At BESEAR R R EER =7 R T RS RAS BT AE AT T SR A AT 55 0 s 4 e A R
GIL. BbAh, FEAT VO HfEmt i B2 Sk GIL.

QA (PASEREAIR R BUE I 2B ) B AR RIS I MRIRG T, WX &
PR T AL PR D0 T BOVERE . AR SE X Bt RE DR A R R B S AR A 2%, AT
HMELAZES

hash-based pye -- J&-Fs A pye 197 D5 S P04 7 1 9 i R o T AT e 715
S 2, pyc-invalidation.

hashable -- W[W5 4y — X0 G2 (I A (EL QR AE HL AR iy B N 46 N3, i BepRol 64 (B EH2A
__hash__ () Jiik), FFRIDAIR MRS RIEATHE (ERERA _ea O HE). AIIGANISR AL
I RAT ARG A (L LRSS R A A ]

TG A PSR SRR T SR AR B A BT, PR DAk S B 2 A A P Bt e A fE

KZ %L Python H YA FIAS N BN R ERR T Y ATARZ A (Blans) sk i) #ATA; A
AlARZR g (BIANTCALA frozenset) (4 EAMTICRE I MG AR AT T . P2 AL
K BRI TTRA T . EAERRE—EAE (BRIERSECHER), BN Er A e
TEAMW id0) .

IDLE Python [{J4 T & 524> BRH5E . idle S Python ARiE 2 ATHR P 1) BEAS S o AT AR AR B

immutable -- AREXR HAREEERXISR . AN GAFERT . FAERATTA. RN RN GERL
A o ARABITAFAE— AR RIE, BB X SR . EATHE TG 2H B A (A Ly %
TERL, BN b i i

import path -- S AW M2 E (k2450 ) ARHNE, SPEEEpath based finder I AR
FAHR. EFAR, WAESFEFKH sys.path, HIFRFALR VR TEER H EHAM
__path__ J@.

importing -- §A 4/ ) Python fURSAE R 75— ML) Python AURS T 11 A2 -
importer -- FAZY EHIINBBIRIGXTS ;. WX GBEIE T finder g T loader

interactive -- 2 4. Python i — S HLAMRER:,  RIRTT DAEMRRESHR /R AT I i A GBI RIaAsC, SERD
PATHERELGIR . AFAWSEMIHE) python fiyd (AT DAFEARIY VT ST HLIT 463 B v e A0
R ST ) o RN U AR A B R BRI G B IR X A O NS AR (GFICR M help () ).

interpreted -- fiFE%! Python —@MEREALE S, SZMHXNMEMIFAUES, BAWENXHIH T 717
T G i WA AE T 2 PITASOR] o 33K T WA R SCE T AL B2 7 1 N 0 S S Hb B 28 ] 08 T S P2
1To MREAUE Tl A IR ENE T I LA 5, HEERF AT aEE. &
Dinteractive,

interpreter shutdown -- fRREZS S 44 2K SC A B, Python fERERS R E A — NRIRIZTT Y BOT B A0
A A ELEUR, B anBERAI & A B NI EE S5 . BIRSZ A el 25 . Xk H P
FE XHTHAS S E55 | R ARSI T o FE KPR Be A TR AR P RE 2B B - Fh S, PR TR
B PIRC AT R (5 WA 61T FER e s 5L 55 ) .

FEREAR R 2R P R A __main_ BEHEETIE T IA C 58 AT -

iterable -- WK R GENSE — R [ H B IR XS 5. AR S BI FAFE A A 288 (I 1ist,
str fll tuple) PAMIELLARR AN dict, U 2 PAEARMIEX T __iter_ () FYEESEH
T sequence V& L) __getitem_ () YRR HESEIIRTE.

AT T for FEFA RSB ANFFIIHY (2ip ()« map () ..). G
PR ER SR B RE iter O I, ©2REZMRRIERE. SR YA RHE T
Gt UM 7. G P TR RXE e, Al R T BT dter () o3 H CAMBZE (LA 42,
For FAIZ AR LTSGR, RN i 4475 i P RAE DR ER I (R A7 2 AL . 5

Diterator. sequence VA Jgenerator,

iterator -- ZACEY FRFR —IEREIRRAATS . ERRAHERIN _next_ () FEE (BFHELN
BEHRE next () KRB REGE PRI, 24354 EdE ] HBNAGE] & StopIteration 4., FliX
BFE RS 2 P BRI R R, S next_ () H¥ENAFIRE|% Stoplteration

60 Appendix A. RiEXEBFR



Python Setup and Usage, A %5 3.12.0rc3

S BEREUAEA __iter_ () HEADRIRFIZERIN LA S, HIE R0 e e ik
RXFG, AT T AL TR G586 . — A REW I INZARLE L 2 ) A T %A
TR . A% (Bl 1ist) EARBIRINEAEA Liter () REEURTE for TER P B
ST ASHE AR . WURAE IS DR AR S 2 AR U 2 3 [ 7 2 1 2 A R P R R 1)
— RS, HHAERRRGE SRS
W25 E £ R typeiter.
CPython SZBU4H1i: CPython {4 — W R E L __iter () TR,

key function -- SERRS # bR A PR B H R AL, A2 RS AR 1] T HE P ECHE L 0 £ 0 T IR X 4. il
locale.strxfrm () AT A M —MFEFRE KIEHT 29 & i HEF 3

Python Hf7 ¥ 2 T HAR Ao vF B R Bk = HOC R HEM 8 H K. H A 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % 7 2] DRI — N R AR B, str. lower () Tl DAIAEZ0E K/ NG HEF I dE R L. B
R ATIE T 1anbda FAFKRA @RI lambda r: (r[0], r([2]). M4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

WA . AR HUTHE S R SREUE AN ek £ 7= 1
keyword argument -- 3ot B8 S Wargument .
lambda (/> lexpression FISIE 2 NEKCRR L, Rk STEV I IORAE. B/ lambda R £ 1) v

°j lambda [parameters]: expression

LBYL “Jefif nBhiR” MZsCqis . X QS 5 )% S At TR i sl 4k 2 i e 2O A i fe 441 -
BERAME 5 EAFP J5 XAG BN L, HRR U KB 1 £ 154

TEZEAEAEH, LBYL TS TE “&F” Ml “BRER” ZRA AR Med M. B, AR
if key in mapping: return mappinglkey] W REH THEMEBAEZ 5 HABLEFE M mapping
HFSER T key T HE AT o 3B DA AT S N A B ) EAFP J7 SOR R

locale encoding -- i 75 X4 k& X £ Unix [, B & LC_CTYPE &5 W 4 i 4% =X &0 DL &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows [, B2 ANSI LR T (0: "cpl252"),
1 Android 1 VxWorks |-, Python {#i[f] "ut £-8" {ENiE S XEgmigts = .
locale.getencoding () WJ#%FHRFHFEUE S Kigmidis=.
S 7 filesystem encoding and error handler

list -- 513 Python |4 & i—Ffsequence. B IRA RHIFR, (HERLIT HAWE T B m a1 3%
Vi TCE IR 4= R O(1).

list comprehension -- FUFHESA 4L F A1 6 B A7 S84 TC 2 4 B G T B S
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREREOS AR (0x.) BYFIR. H 1 T2 AR, A4 gl
range (256) FHIFTAILRA PR

loader -- MRS TATTMBBIIRX Z . BUHE L4 K load_module () M. M@ H—
A finder 128 . G S PEP 302, XfT-abstract base class W] Z:JI, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R LiA]

mapping -- WL} —Fh I FE BT RIEIM T collections. abe.Mapping 8{ collections.abc.
MutableMapping IR HELFE BN AR . HEXGAH FAI3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPEIEAIRES sys.meta_path B R BT IR 8] Hifinder. JCEEAREE 38 28 Spath entry
finders THHE X BARFHAAHIF]

EAFE importlib.abc.MetaPathFinder | f#IGIEARET WS SC LM ¥

metaclass -- JUJ& —FpJH TAIEBZEMZE, Jou LA RY . RPMMERY| R, oRNTTEHZ iR =1
SRR . KR A5 ) g R s 5 AR PR i — BN SCEE . Python BFRHI 2 AbFET
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AR EE OT . RER PRI TR XA TR, (HSFRE BN, JeIenT S Bai AT fopE
Mo % ENCERUNTICRBIEDT R &, B Latt. mREROE. SR, PAK
HAVF AL .

T £ 13152 I, metaclasses.

method -- Jjik TEAS TP E WA WA R LI — N @R, R R IR BiIX 52
Ve WS — A argument GRE 44N self). &Il function fnested scope.

method resolution order -- JjiEfRMTIE 5 AT I 50 A2 76 28 H A D3 I 189 2R AP L2 T FH B S I
A Python 2.3 )y NI THRE 2.3 Bk Python fEHT 2T FHAH 36 B 16N .

module -- e XTSI Python U Y — R AL, AR BA MLy 4 250, Al L7 Python
XtGe. BT it importing FEAERINIZLE] Python Hi.

Y Wpackage.

module spec -- BE AR — >4 S 0], P S  TOmEER A k S ARG . & importlib.
machinery.ModuleSpec B,

MRO Z: iLmethod resolution order
mutable -- WEXF G AR RATDATEH id () PRFREIERTOL T BUEHBE. 531 S Wimmutable.,

named tuple -- ¥ 08 Al “HA45040” of AR Hocd, HF HIHH Bl &5 Do se i 44
PRIBHER B AR 2B B 0 m] e A AR

ALENERRETHLTH, {04 time. localtime () Flos.stat () WIRIAH. H—HlT5=

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

HLERATCALR N EER (Bl BT sl 1) o sk, A& JTAlR il wMEE UM tuple 4k
I AR B T Aok B . X RA AT THE, sF M T % collections.
namedtuple () Q. J5—MIrsGL LU IN— T TSN B AL ST A sk

namespace -- iy 43N] 4 S A2 BT . 4 S 0E R RN ER, B8 SR iRE
A (FEEZ ) s 25 AE B 1k a4 0P 98 K SCRp b . 4N, % builtins.open
5 os.open () A B2 RIK S A4S 23 (8140 8 18 B AR B4R e s BRARAS R KOk 35 Bl
et AT 4. i, random.seed () B itertools.islice () XFEEIHH T X
BEpR B random 5 itertools EHL BISZILRY .

namespace package -- iy 42344 PEP 420 fr5| A0 —M X HVE M AR package, fin44 25 [0 4]
DA LR IRy, HAiA T X Sregular package RIF), FREANTEA __init_.py X
FA 2 Wmodule

nested scope -- iR BRI £ SGERING ARG T, Blan, 765 —RECZ e LI R T PA
5| HATE AR . R REE A ERBOA RS AR RE T R RS S A2 R T A
WIZEREL. RO, &RERFESNERT 2R %50, @i nonlocal KBTI TG
NINZE .

new-style class -- Fi X X} T H @i & 8 T A BXT LRI W IHFRIE . 765551 Python hit 4%
v, HA BRI (1 A Python S35 1 8 RGFr Ik, Bl __slots__ . #iAFF. FRAEJE M.
__getattribute_ (). EHEMBSHESE,

object -- Xt ALATHATIRGS UBMESE) PAKTIE TR () B, object HLi2{TAMnew-style class
H B 02 FE 24

package -- U —FjA] 4 A IH A &6 Python module, MEEA B, f@HA _ path_
JEPERY Python A5,

Y2 Wregular package Fnamespace package .
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parameter -- JE5 funcrion (B(J5%) & LPHIMA SR, T E BT AR Z B — A argument  (BUAEH
BT, 240%2). ALMES:

* positional-or-keyword : i B KEET, $5E D0 PMERIZ E 5 & AW PAVE N X 425 5k
BEANSE S, XEERAMIES IR, FIan N foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFROZE, $8%E—HAEHLAIE L ANSE WRAELS il 1 ek HoE
PSR ENZ IR E—A / FRRESL, BIUITN R posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only: {UFRICHET, $8& A HEGEL REFEANSE . (RXEFIES ST
HBUE LITES IR P S AT BT SBETEZ DB 'L S Z i — 1 * KE X,
B0 R T kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: AIAE( ., 4552 ] PABR Al — MERRCR I CLE S HH S (EITE FAh
BZERZNMESHZIG). EMES ST S AFRHIINE * kE L, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WIAZHET, 5 7E AT DARRBME R ACRY KB T S (MEINTE ML TE 2 EL 321 %
BYSHLIG). RFES Wl S AMEING ~* R 3, BIA LR kvargs.

TEZ 0] DAI B4 2 PRI S50, U mT DA FELE ] Be S 40048 e BRIA M -
W& Wargument RiEFELH . SHEESH X GIP R UL, inspect .Parameter &, function
—4pLJ PEP 362,
path entry -- B4R A 11 import path W—/NERATE, S¥path based finder I KA RE S AR,
path entry finder -- ¥4E A A HES AT — 7] 8 I X % ] sys.path_hooks (Bipath entry hook) & [f]
[ finder , JEFRNT G REM I path entry R 8 iR
5% importlib.abc.PathEntryFinder DA T #EKIEA D EIRA I SLIAT AT
path entry hook -- BFEA LNey¥ —Fhal 6 AT 5, FE R0 WA & 4R e path entry TR LA I DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.
path based finder -- J£ TV RN R ES BRAM—Fp Uik 12 38 5%, AIHE—Nimport path AT FRATSR
path-like object - JEIRRRX R NFE DU REHENNT L. BELXNRET LR — RN ERER str
BH bytes XA, B PAR— TSI T os.PathLike MpINAIR % . — > H ¥ os.PathLike
PRSI R AT E S os. fspath () RGN str B3 bytes RAEW LRGP os.

fsdecode () fll os.fsencode () WH 5 EHILR IS str 8 bytes FERIPLEIR. L5
i PEP 519 5] A1)

PEP “Python H{HHIL" (93550415 . A PEP 2 —(y it SCR, Ik Python RERHRLREL, ot
M Pthon A 2SS PEP S SR AUl RO L
B
PEP 7 {1 it EATHFE AL, WAL AP O B DA B R4, Python 195 H pf
G575 SO T AEHLIRT . PEP (1 2 Akt D IRy 63, IF AR WL €2 A SCRY
Z: 0, PEP 1,

portion -- 55y 4 BNy 44 A3 AL BAAS H SR NSO R A (BT REFFICT —A> zip SCUEN) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #2 API 77 APLIE 8 YA R HERRAEARME 1Y 1] J5 ARA M PRAIE Z A1 R 1 A A 42 11
FARILISE Dl A S A R, (B EHARICNE &, Wl m] REFERL DI A3 i A L B
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LT HAT I EARE RS (HROREBRRIED) . WA EOF A2 MEREIT - UfE APT g
N TAE JEF 7 B BB B A B A ] BE S XA
BN X8 E APLRE, 5 AR E R Wil I ey 487 — AL @A,
ISR el Ry R VRS S iU} 27 S
IXFPAL PR AR SOV AR PRSP AN E , N 2 TR R KA R B b B . A I PEP
411,

provisional package -- 8194 Z: Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1)« A
HBAEE N “Py3k”,

Pythonic $5— B ol — B AURD S 25208 T Python 1555 S FH 00 KU FIBES: 1 AS 2 ) o fi 5
PR AR SEBUCRS . BN, Python [y I A2 £or TEAIHRER A P — A n] e AU SR
MPTATCR . W2 HAE F A XRS5, IR 2428 Python B AT I & e 68— N7t
K

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

TR 2 B 157 5 B Pythonic (77 5 k& X FER:

for piece in food:
print (piece)

qualified name -- g #8% — DNPASIS I AR, TR MBI 4 J5 1 3 it e US4
PR VAR “BEAE”, MEE UL PEP 3155, X1 & ) ZH AR ENZE, REATRSX R4
2

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

>>> C.__qualname___

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth._ gualname_
'C.D.meth'

PR T R, TR IR G AR B R R DA A PR A AR, S A Y
LA, Bl email .mime. text:

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

reference count -- 51V XTRP51 KRB MXTRAS] TR AER, Eillaifil. A5
GkA? BEFHTHEUIGEANSBHE N, P IGX R SOR S S 9RERC. 5T Python AURS K
VLEE A WA, HERCPython LI —A KT ER . FIFRATAIHA sys.getrefcount ()
Eik e SEAEES SRS EOEINi R g

regular package  FEBLL 15465 Mpackage, PIMELAA—1 _init__.py XPRIGH .
Y52 Wnamespace package

—slots__ —FPEAESR BRI A, Gl ad FUE RS I SR 1 7 X SO T R BRI LR AT AT R ARaX A
BRGAT, (AR A AR S, Sl AR DBORE DU R, B AR A A4 I A
Fe, HHIAP SRS,

sequence -- J3- 4l —Ffiterable, ‘B FRELT _ getitem () FpFEERM BRI HTE N ITTER
Pill, FEXT—MREFKER _ len_ () F¥E. WEKFHEAHA 1ist, str. tuple

64 Appendix A. RiEXEBFR


https://peps.python.org/pep-0411/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

Python Setup and Usage, A %5 3.12.0rc3

Fflbytes, HERK dict HFF _ getitem () M _len_ (), EHEHIANETWSMIEF
5, A e AR aHE AT = i immutable S8 AREEEL

collections.abc.Sequence IR RHLKEN T —NTEEEWEND, BYfE __getitem__ ()
_len_ () ZANXIINT count (), index (), __contains__ () fl __reversed_ (). ZE¥
B AR BAT AR register () R BN

set comprehension -- i 5o AL F— AT R AN G A B A JU R I IR S5 R AR A —Fh iR
5k, results {c for c in 'abracadabra' if c not in 'abc'} FENFAFELE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -
slice -- Y)Jy 3l 75 R & sequence f— IR G U1 R 2l (8 1 FARFRic R A=Y, £ [1

R ILNVAE B4 RaEis, il variable_name[1:3:5], H¥ES (Fhn) FRicrENFREH
slice X%,

special method -- $§9k Jj i —Ffy Python [z AR5 vE, JH RS FAS 2 AL AT 4 5 5 A1 0 Ak o 25
o RN ERM AR E RECBURRIZ . R AR SCR S W, specialnames .

statement -- {54y EAEFEFEE (— MU <) BOHECRNL. —ATEA) A DR —expression BUEANHE
B REFHOLEM, BN 1f, while 5 for,

strong reference -- 5 5| Jf] 7£ Python [j C API wr, 55| H 245 MHeE 5 | AR Ir A T 25951 1 . 78
BT AR ] Py _TINCREF () RFREGRG | e RS | I8 ol @it py_DECREF () KR
T .

Py_NewRef () BRI # ] TOIE— X MsRG 1 . @5, OFER ARG 1E e
2585 R H py_DECREF () pR%k, DAREST|FH At .
W ig % Fborrowed reference.,

text encoding -- LA #& X 7 Python W, — A F 45 H 2 — 5 Unicode fCH5 & (FE Bl 2 U+0000--
U+10FFFF). N TAHESUEH— DT, EREGITIME I —H 7.
P AR AR — D F AR AR A i, T FTT 50 o E A AT R RN R
.
HEFPAFENSCAR P Fifdas, ENENRA” ORGSR,

text file -- SCAR S —FHRBAS 125 str WG Wfile object. 38— SCA SO SE B @& 7 1) — AT ) 7747

F B AT B shAb Bllrext encoding . SCARSCAF B TAFE PASCABER (Ter 5k 'w') FTFFEY SO
sys.stdin, sys.stdout PAfK io.StringIO HJSEHI.

HSEbinary file T fRREMGIERE F 5 3T 2 BISCUHEXTSE

triple-quoted string -- = 55745 R&W = MELNES (7)) HEHFIS () M. BIED
e LS E RS H A5 SN AR A ARE, (HEFZRAL. ENRVFRETFFER N
TR G RS SRNG5S, I BT ABSHE AT 1M To7s ) AT, TR0 S SCRY AT HB B B
i

type -- QKU AP —A> Python X5 & TAHA M BEAKTGRE A —FpEAL, BRBEXTRZEF, 7T
PAVIIIE ) __class__ J@, @i type (obj) Rk,

type alias -- R # — AN E SR, A1y 2R BIRE 5455 2 AR IHRAT o
FIU 44 AR S A 2 A2 A . Bil:

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

A PAIAf Ry L e

Color = tuplel[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
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ZIL typing fll PEP 484, H At eI RERYHEAR 4 o
type hint -- JMEfFE annoration Jy7Ae k. KIEIE. PREAAYIE S SR BIEHE E UMY AL

RANEARJE T T e, Python ARZERFEME, (HHATEFSIA T THEMEN, 7T Hr) IDE s2
(M EEL s iR AN

AR, RIEMEREE BB AE A typing.get_type_hints () KihH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines -- W7 —FR ORI, KA T IFE TSR AN T4 RS« Unix (947
FZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r'., &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation -- 28 Hibi: XA & B2 B MW annotation

TERREAT RN, 8 ] e

class C:
field: 'annotation'

AR BRI T A R 2R AR BINDA AR B2 int JRAUHO(E:

count: int = 0

AR TEYA T PEZN R RE I annassign —77
2 function annotation, PEP 484 F1 PEP 526, A filiid T lIIBE. 7312 Y annotations-howto DAY
F A P AR P e R S B

virtual environment -- JELEAEE — R HIVIMERC IR B S THS RS, o1 Python P AR PP 7 44 26
FTHE Python 43 KA IF AL THH [ — R G List i HAb Python N7 FFEF 4T H o
HZ venv,

virtual machine -- JEfIBL — & 56 A1 P0FE UL Python FEHUIAIL AT HUAT 15 B G 136 245 BT A= 1k
H]bytecode.

Zen of Python -- Python Z#if 51t Python Bty iU 57, A7 B TR BUTMRRME . 207 HALA
N2 AL BRI Ry A import this”,
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i AA

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

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

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

B.1 Python {44 SifkE

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

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

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

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

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

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

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

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

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

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

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

C.2.1 FF PYTHON 3.12.0rc3 4 PSF i a]pil

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

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

3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS"._
—basis.

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

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

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

USE OF PYTHON 3.12.0rc3 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.
—0rc3

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. 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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.0rc3, Licensee.

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

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON Jf-J5 4 ] P AR 1 A

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

Q)

C.2. FESHLIHMHXMEA Python BaRERFOE M 7




Python Setup and Usage, A% 3.12.0rc3

(£ L£50)

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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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

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

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

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

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

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

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

(N oiaRs:)

72

Appendix C. FSEFI¥FoliE




Python Setup and Usage, A %5 3.12.0rc3

(£ L£50)

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 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOC-
UMENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

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

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

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

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

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

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

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 FEH:

The XML-RPC client interface is

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

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

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

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

test.test_epoll Bty DA FUEHA:

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 BT kqueue ()42 N5 AT FEH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

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

*

The author of this software is David M. Gay.

E I

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

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 O

*

*

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

*

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

IR RG-SR, W hashlib, posix, ssl, crypt Bl OpenSSL s mithfE. LA,
Python [¥) Windows 7l macOS 222 /7 1] i & 4% OpenSSL RN RIA , B ATATtLAE I ALHE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S ST AEIA, ¥ Apache ¥ AT IIE 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
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,

CFgkzs)
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and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

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

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

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

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

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

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

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

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

Q)
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

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

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

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

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

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

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

END OF TERMS AND CONDITIONS
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE 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

BN ctypes BRI _ctypes C "2 H5 1 Libfi JHAYEI A H Y, BrAEt dmic s 1

——with-system—-1ibffi:

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

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

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

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

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

-l decimal Bibt R R _decimal C 4 J@ e M35 T libmpdec BRI EIASHI BN, [ AlAa 2 il i
T ——with-system—libmpdec:

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

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

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

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.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]
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"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 FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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$APPDATAS%, 38

2to3,55

>>>, 55

__ future_ ,59

__slots__,64

ek
method —-- ¥, 65

TRELE
$APPDATAS%, 38
BASECFLAGS, 30
BASECPPFLAGS, 29
BLDSHARED, 32
Cc, 30
CCSHARED, 30
CFLAGS, 30, 31
CFLAGS_ALIASING, 30
CFLAGS_NODIST, 30, 31
CFLAGSFORSHARED, 31
COMPILEALL_OPTS, 30
CONFIGURE_CFLAGS, 30
CONFIGURE_CFLAGS_NODIST, 30
CONFIGURE_CPPFLAGS, 29
CONFIGURE_LDFLAGS, 31
CONFIGURE_LDFLAGS_NODIST, 32
CPPFLAGS, 29, 32
CXX, 30
EXTRA_CFLAGS, 30
LDFLAGS, 29, 31, 32
LDFLAGS_NODIST, 31, 32
LDSHARED, 32
LIBS, 32
LINKCC, 31
OPT, 25, 30
PATH, 9, 16, 34, 36, 41, 42, 44
PATHEXT, 36
PROFILE_TASK, 23
PURIFY, 31
PY_BUILTIN_MODULE_CFLAGS, 31
PY_CFLAGS, 31

PY_CFLAGS_NODIST, 31
PY_CORE_CFLAGS, 31
PY_CORE_LDFLAGS, 32
PY_CPPFLAGS, 29

PY_LDFLAGS, 32
PY_LDFLAGS_NODIST, 32
PY_PYTHON, 45
PY_STDMODULE_CFLAGS, 31
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
PYTHON*, 4, 6
PYTHONASYNCIODEBRUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 10
PYTHONCOERCECLOCALE, 13, 21
PYTHONDEBUG, 6, 10, 24
PYTHONDEVMODE, 13
PYTHONDONTWRITEBYTECODE, 5, 10
PYTHONDUMPREFS, 14, 24
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 11
PYTHONHASHSEED, 7, 10
PYTHONHOME, 6, 9, 47
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS,S, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSEFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 11, 12
PYTHONMALLOC, 12, 23
PYTHONMALLOCSTATS, 12
PYTHONNODEBUGRANGES, §, 13
PYTHONNOUSERSITE, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 9, 41, 47, 50
PYTHONPERFSUPPORT, 8, 14
PYTHONPLATLIBDIR, 9
PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSAFEPATH, 6, 9
PYTHONSTARTUP, 6, 10
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PYTHONTRACEMALLOC, 8, 11 coroutine function -- WA E#, 57
PYTHONUNBUFFERED, 7, 10 CPPFLAGS, 29, 32
PYTHONUSERBASE, 11 CPython, 57
PYTHONUTFS, 8, 13, 42
PYTHONVERBOSE, 7, 10 D
PYTHONWARNDEFAULTENCODING, 8, 13 -d
PYTHONWARNINGS, 8, 11 /ﬁé\ffﬁiﬁ, 6
TEMP, 38 decorator —-— ¥%1f#, 57
A descriptor —- R, 57
method -- F i, 61 dictionary -- FH#,58
A dictionary comprehension —— FH#E SR,
58
abstract base class —— £ # %, 55 dictionary view -- FHANE, 58
annotation —-- 4§34, 55 --disable-ipvé6
argument -- H#, 55 AT/, 20
asynchronous context manager —-- % 3 --disable-test-modules

FTXEEE, 56 AT, 22
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