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CHAPTER 1

AN/ G ==
M TITSINE
R E LGS, CPython f#ffrés it 24T 5B,
CPython SZBRAN YT : HARSCILR 6y 24T/ 0 BES A FT AR . 1, implementations .
1.1 %L1
P& Python I}, AT DA% E N AT B L :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

R LI B2 SR BT A -

[python myscript.py

1.1.1 EEO%IR
FEREAR 2R LT UNIX shell, {HARAE &AM 7 3k

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

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

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

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

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

YT command F1i¥] Python 15 . command W] L& —25184], AT DA H #4745 50 B 1) 22 25 18 4]
o, B2 A5 E A A R AR F —

MBI, sys.argv BENICEN "—c", FRHLFTHRMAZE sys.path I3k (ikixH
RN TUZ A ) o

Raises an auditing event cpython . run_command with argument command.

-m <module—name>

1E sys.path PHERSRERIR, LA __main_ BURPITHHNZ.

TSRO ARG, WA RS (Jpy). BBV AR 40T Python e, (HASIH
XPCAVEIRBIZR (G, VPRI EETHF - A .

AT (B a=mE) Wavrli. AR AR EER AN, FRAEE <pkg>.
_main_ fENEREAT. BATMREEREOT N SV A S R L s 45 I REAR 1 H SR zip SCHF
AL HE T AR

Ik

BRI AN ] N BRI LA C S R T BRI A 1B X LR Python ABLSCHF. H
e EAPIRTE T Wi pO R, B8 AT BB AR RSO o

UEREE IR, sys . argv B ENICEREABHSCPRAY SE R BAR (FEE CBEHSCPEIN], o
RN ") 5o EIFE, METHSRRFBNA sys . path Tk,

~I BEIA] I ORAERS BB R B TS, I sys . path BEARALE 241 H SRR EH P )
site-packages H g, Iy PYTHON* FRETAS & Al x4 205

Ve PRI L S AE TN, ABIAST SR A ARG . B0 timedt ML

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

Raises an auditing event cpython. run_module with argument module-name.

S0

runpy . run_module ()

Python fUCHS A] DA B3 FH 0 S5 550 BE
PEP 338 -- B/ R AR AT

TE 3.1 A B AR SR A ARRIZAT __main_ TR
e 3.4 A B A A (AR SO 44 25104

MIRHERIA (sys . stdin) BEHarS . ARIERI AN Lamint, -1,
B BTy, sys.argv BSE—AJ0RRE "-", FI, EHUETHRMA sys.path 7k,
Raises an auditing event cpython . run_stdin with no arguments.

<script>

AT script Hif¥) Python AR, XS HR N (LEXTEARRS) SCPFRGEEEAR, 510 Python SCMF. W&
_main__.py XMFHES, BE _main__.py ICPFRY zip XS

RTINS, sys . argv B ICRBRAEA AT PR E ML TR

4 Chapter 1. §4$1T5H8


https://peps.python.org/pep-0338/

Python Setup and Usage, A {Thi4 3.12.4

WA FR B 1) Python SO, WHEZSCIEFTAEH RKMA sys . path BIFk, I HATIZIMF
Y _main_ BEHORAT.

5B A 44 FR A ) B SR ER zip SO, BRI A A A sys.path Bk, IR EFH
_main__.py XY4E __main_ BIHORIT.

— T JEIAT I ORAE A AR s AT A, I sys . path BEAELE Y HTH SRBA S
site-packages H k. Jrfi PYTHON* PRBEAS AR 239 200

Raises an auditing event cpython.run_file with argument £ilename.

S0

runpy . run_path ()
Python HT5i] DA B E i I Y S5 R fE

R DIRIAR;, (] -1, sys.argv[0] NZFRH ("), HHELHTH R E sys.path B k.
BEAh, AR ARG SR, BREE SIS tab wha I 4t (20 rlcompleter-config) .

S0

tut-invoking

TE 3.4 JA R AR T HE R tab Kb AR S i -

1.1.2 EHEIN

-2

-h
--help

FTENITAS iy A7 I SNSRI ) ] AR AR S5 1R
—--help-env

FTE] Python & @378 71 AL A AR JE IR Y
Added in version 3.11.

——help—-xoptions
TS @ - eIy i A R E IR H
Added in version 3.11.

——help-all
FIENSE R0 A AR SR
Added in version 3.11.

-V

——version

f it Python fiRiASH 1B o A BIATE :

[Python 3.8.0b2+

AWK v TN, A E Bl

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

Added in version 3.6: —VVv 3%,

1.1. &91T 5



Python Setup and Usage, A {Thi4 3.12.4

1.1.3 H{thi%kIn

-b

TERf bytes B bytearray 4ty str B R H5E A% UEAERf bytes B bytearray 5 str
HUETERf bytes 5 int BEATHRINPRE A B . STl s IR (-bb) IS4 5E

TE 3.5 A B AACH: P bytes 5 int ALK

4 iy 0o ¥k OB, Python AN FE B AU B BB H A .pye X R B
PYTHONDONTWRITEBYTECODE,

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

-i

FERETRAEY . pyc UPFMRUETT ). 2L pyc-invalidation. 44 default i, CiEERM
R TE BT IS A (E A 7 W S A7 SRR AR I HBRA T SCHATIRAIE . 20 always W), Frfdk
TIAED - pyc 3T, Ak C 0 E I @ ARV E YRR RIS HX B IS T IR R . 243
never I}, ETMAEM . pyc SXOFRFA AR B PR SO FEA TR

BT . pyc SUPFRTE A &2 e IR .

E AR (UL HER ). HiES I PYTHONDEBUG P78 &
PEARIT TR B Python 23R X 3, 15 W 'E X9 20 .

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

MARSE— S8, S -c B, B sys.stdin N@%m, PATHAS M S, etk AR
HAEN, ANEEE PYTHONSTARTUP A4

AT, BAME S HEE, a2 RA e ER W . 30 PYTHONINSPECT,

DABE B0z 4T Python, 3SR H —E, —P Fil—s 3ET .

TER BT sys . path BEAL & BIATLE H SRt A G & F |9 site-packages H 5% . i PYTHON*
PRI AR B AR S B 20 o 3 AT DA 0 B 20 ) R AR L P A B ARG .

Added in version 3.4.

Bk assert i) DA S AR A __debug__ WEAE N FZMAME. HE coye PRA ZEIRM
.opt—1 K FELRIF M (bytecode) B304 (301, PEP 488), Bi%5 7 PYTHONOPTIMIZE,

TE 3.5 A RS T (s PEP 488 214 . pyc SUF4

TEEH -0 W EI & 7 SO A7 R . Gl EAE pye FRA ZHIIRIN opt—2 k9 T 43 S
(bytecode) W) %4 (201, PEP 488),

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

ANERF A BAEAN LRI E] sys . path:
* python -m module fiy947: AZMIIIY I TAEH .

. ggthon script.py AT NEMMBAAEH 3. WA — DS, WaFTs
.

* python -c code fil python (REPL) fig&47: NEMIINZFEAFE, XFR Y41 TAEH .

Chapter 1. §4$1T5H8
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https://peps.python.org/pep-0488/
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FES A PYTHONSAFEPATH 3548 5, PAK —E Fl1 -1 (B 5) 2650
Added in version 3.11.

-q
RIS AE A AN A SR BRI A B
Added in version 3.2.
-R
TS ABEILAL . MR PYTHONHASHSEED RGEAS RCE A 0 IEAEH, B Wia A BRI 23
UNEELR
TEZ HICAS ) Python ksl < j5 A ATBEHLAL , DARFEAFER I X __hash__ () {H
FARTT SO BERLE <nih”. BAREAITERA Python JEFR R IRIHEE , (H e A AT AR
Python HEFE[A] B AT IHRF @A AT T 1) o
WA BRI B HEET X0 BRSO B0 4 A5 DR A48 IR 45 Bo SR AR 3, 3% i ARIH 74938 dict £F
IR LR IPEREED O(n?) 524 . 127 http://ocert.org/advisories/ocert-2011-003.html i1 .
PYTHONHASHSEED FUVFR AV A A T3 U5 B — A [ e .
Added in version 3.2.3.
TE 3.7 WA AR B R AS 2 0 22 6%
-s
AREH H P site-packages HEEMNE| sys.path,
Bi% %8 PYTHONNOUSERSITE,
S
PEP 370 -- 43 ' site-packages H 5%
-S
S site MR AKHFAT B E T3l 4 sys . path B4R, Q2R site 2FEMEH R
A LEE X Se 4 (AR A A R BT A site.main ().
-u
5% 1 stdout FI stderr JFEAHFHZZ vl . BLEETXT stdin 37 TCE M .
Y525 % PYTHONUNBUFFERED,
TE 3.7 WA e AR T stdout I stderr A SCAS 2 PUAE A F 2 nf
-v
FRRAEWI IR A BRI AT — & E B, ﬁ%ﬁﬂﬂﬁﬂ’]ﬂﬂﬁ (iﬁ%iﬁﬂﬁ*ﬁﬁ%@ )o BB v
(-vv ) B, T%f%d‘%ﬁ%ﬁ#‘jﬂt/\jc#ﬂfﬂ R IR RO E B k.
TE 3.10 A K AST: | site *%ﬁ%ﬂMﬁ%@]ﬁ%ifjﬁﬂ’ﬂuﬁﬁ%ﬁﬁﬂ .pth 3.
2] PYTHONVERBOSE ,
-W arg
A5 B . Python FEEALHIBUIAKRE E 5 EITHIE] sys . stderr,
e FAT LA U B A R TG A (B, TR T i b A 1 (RS ZE BRI 00 T 2 20
AR L )
-Wdefault # Warn once per call location
—Werror # Convert to exceptions
-Walways # Warn every time
-Wall # Same as -Walways
—Wmodule # Warn once per calling module
(B T0)
1.1. &9 7


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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(B L)

—Wonce # Warn once per Python process
-Wignore # Never warn

action 4 W] DMMIE R LI THE . REAF ST GIE A PR, B, -wi 5 -wignore AH[H .,
SRS EAT

[action :message:category:module:lineno

STERICE A E:; BHMSFERAEN. Blal, -W ignore: :DeprecationWarning }fZ
% i A 1) DeprecationWarning 2545 ,

action BN i, H A3 T PR AR T B A
message "7 BULIT 5B EEFEMILE; AR,

category F-Er 5 K BIAICHE (DeprecationWarning %), MAARAYA: Kl EAGSPE
BRI WA E LI T,

module FBLVLFERY 2 (SE3ERE ) BERAFR: X FRVCEL R R/ NS HURA

lineno FEL VLRt , H O LR rE TS, M4 TEHEE TiT5,

AT PAZE A - BT, 24 S BT E 2 ARy, AT RS — A IC T A . R
V- IR AN (i, TRk A — A, AT B — A RO TR S )

EebfE BIR T A PYTHONWARNINGS MRBEAE &5, ] PAZE Python #2371 B warnings 4
Pugbfrdsil. B4, warnings.filterwarnings () BRECAFEE(E B A ENFREA

12 |5 warning-filter 1 describing-warning-filters T fi# 58 Z 4175 .

-X
BRI S —47, PASRHE A E Unix B # ! emd. X3E AT DOS & J@ kR4 dE .
-X
PR T4 A HARSE I & JE . CPython H i X7 R8I n] FFIME::
e —X faulthandler ¥J&ff faulthandler., Hi§5# PYTHONFAULTHANDLER,
Added in version 3.3.
* —X showrefcount F[YERRF 4R s 7E 2 B MRS 2B, S B s | A vHEoR (8
T NAFHE X TG TR A,
Added in version 3.4.
* -X tracemalloc ffi}f] tracemalloc fiHFZNX] Python NAEABLIERES. TEERIAME DL,
A AR i 2 RAFAE R ER ) L5 B . ) -X tracemalloc=NFRAME k)53 B [1]
W NFRAME Wif{J iR 2. %  tracemalloc.start () Fl PYTHONTRACEMALLOC T f#if
1%
Added in version 3.4.
* -X int_max_str_digits FF P & BEHFHF R EZHR K ERG. HiESH
PYTHONINTMAXSTRDIGITS,
Added in version 3.11.
e -X importtime W/RERR T ARERMWIIE . B EREHRLK, Ritntn (BiFEinE
WS A) A HEEE (HEREREWNSA) « BHEEENEEES LENHERF ST
e gy, A YR python3 —X importtime —c 'import asyncio'. i Z
PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
e -X dev: JAH Python JF &I, FIATERVING OB H 2 SEBCE KIS TR A . 5118
2] PYTHONDEVMODE ,
8 Chapter 1. §4 1758
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Added in version 3.7.

-X utf£8 3] Python UTF-8 #x, X ut£8=0 ¥ i :CH2% F] Python UTE-8 £ (HIffi7E1%
Wizl W %4 B G et 2 ) . s S PYTHONUTFS,
Added in version 3.7.

-X pycache_prefix=PATH fR¥FHf .pyc MFH ADAGE HAMRMFFATH, AR
. %M, PYTHONPYCACHEPREFIX ,

Added in version 3.8.

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

Added in version 3.10.

-X no_debug_ranges 24E AN S QIR HOMLEFE (45017, R =
MEER I ) W R 54548 2 MU R o X TERR BB AR X A pye SCIFIARA F 4b
I AT FEARRE 2 S/ o] e BRI AN S L /R« 7935 W] PYTHONNODEBUGRANGES
Added in version 3.11.

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

then the default is “off”. Note that the “"importlib_bootstrap” and "importlib_bootstrap_external” frozen
modules are always used, even if this flag is set to "off”.

Added in version 3.11.

-X perf £ X Linux per £ PERE/M AR SCRF . M40 7RI, per £ PRRE/MTARKF
AEB 4 45 Python Y JH o (AR R LEF- 5 bRl AR 24 71 RGEA SCHFE LT R AU AT
#H, BINE R, WiSH PYTHONPERFSUPPORT F perf_profiling .

Added in version 3.12.

BRATFEAMEREHET sys._xoptions FHREPEX LA,
Added in version 3.2.

1 3
1E 3

9 AR HASTE: BT -X showalloccount &,
A0 AR AEASE: R T -X oldparser &,

1.1.4 7R =5 R RYETR

=-J

4B 45 Tython fi ]

12 REER

BCBSBREIE B S Python KU1, B (TRAE G A7 IF6.2 IBEALIRA , 8 -E o -1 JR4h, WALy, %
AAEM R B A 4TI RS BRI A B IS .

PYTHONHOME

B IARIE Python FE B « BRIANTE L N JE AL prefix/1lib/pythonversion fl exec_prefix/

lib

/pythonversion H1{#%, H prefix fll exec_prefix @RI ERENHX, BHA

#HAIT /usr/local,

Y PYTHONHOME # 5 B HEB, BIRMEHS RN prefix fll exec_prefix, TR ETE
EANFEME, H¥ PYTHONHOME %K prefix:exec_prefix,

1.2.

H
st
el
i
©


https://www.jython.org/
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PYTHONPATH

SISO IR R AR . B A% S Kl PATH MR — S Z A os.pathsep 70 fiH)
FSREARAFR (140 Unix _F 'S S 7E Windows 435 ). BRINZMEATEER H 5%

B T EE H sz A, BN PYTHONPATH Z H W AG| AL 41 Python BRI zip SO (PAURD 4
BIE) . TCIEM zip U AP TR

BRINR T | BEARMH T e b5 1%, (HiBH# 2 A prefix/1lib/pythonversion JFif (B0 30
Y] PYTHONHOME), B %% &WININE] PYTHONPATH,

B H R E AR R G EARH PYTHONPATH ZH, IEQN FSCHEE o i frffiiRng. #R
42 1T PAFE Python R /7 WAE HAE & sys . path SRiFTH#HAE.
PYTHONSAFEPATH

WRRBB— N EE T, EA LA e NS sys.path: 20 -P ik
TS -

Added in version 3.11.

PYTHONPLATLIBDIR
MR EHIR NS FAFR, MABEE sys.platlibdir fH.
Added in version 3.9.

PYTHONSTARTUP

XA — AT S A4 PR, %30 Python fir & 2 7E A2 BRI MR R Z Hi ik
110 BXMAAE S AR A PIATIER [F]—fir 24 25 R e T, BRI i e SCal s ARG 4T
PATEAZ B 6 T To R L o AR T ATE XA SCAF B B R AT sys . ps1 Fll sys.ps2 PAK
¥ sys.__interactivehook__ .

FE RS A SO 2 A S5 % T3 F cpython. run_startup .

PYTHONOPTIMIZE
ARG — AN HESFAS, B TR E -0 . WRE A — AR, WE S T2
F8E -0,

PYTHONBREAKPOINT

AR BAIRBOE , BN S AR — DA G 3% TR IR R BB ECR i S
A, A 55 sys . breakpointhook () HJEUASEIRIZTT, J5& B SfFhNER
breakpoint () KW M. WERRBGE, SBE N TR, WEH Y TE pdb.set_trace”, FfiLAe
RPN TFAFHR"0” 258 sys . breakpointhook () HIERIASEBIAMEAL AT 1M ELEGR ] .

Added in version 3.7.
PYTHONDEBUG
AR B AR — N E P A7, B TR E —d 3. AERECh— MR8, e T
ZARE ~d.
IR G B FREE Python &9 FX M) 520, 75 DB K59 200
PYTHONINSPECT
AR BRI — AR 7, B TR E - 1 1800
AR F AT By Python RASEEH] os . environ FRAE M PATERE - 245 B 5 il A A =X
Raises an auditing event cpython. run_stdin with no arguments.
¥E 3.12.5 fRAR KA AS T (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
WS RARON — MR T, B TR E —u i

10 Chapter 1. §4$1T5H8
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PYTHONVERBOSE
B B ARPRN — DI PR, BAY TR E —v 0. R BCy— %, e 4 T
ZRAGE V.
PYTHONCASEOK
WERBCE T A8 R, Python 5 200% import iHA)HHYR/NG . XALFE Windows Fl macOS _FA %
PYTHONDONTWRITEBYTECODE
g&@?%ﬁiﬁgﬁﬁﬁ*ﬁ#’f?ﬁ$ , Python FEARLSHATE R BB E A . pye XF. X4 T
HAE - B .

PYTHONPYCACHEPREFIX

AR E T Mk, Python XFAEEIE H XM R IL KRR B A cpyc SCOF, TN 2 TEA Y
__pycache__ H3d, XY THE X pycache_prefix=PATH i&T,

Added in version 3.8.
PYTHONHASHSEED
AR AR B AR B BN random, R —NFEYUELE A str Fl bytes X RG2S Fp 1.

W PYTHONHASHSEED YN — N EERUE, ERFRE A [T B Fh 1850 SR A 1iins A AL AL BT i
2 AUAY hash() 4558
ERHB R RV AIz R, BIH TR A S B A, s vr—4H python pEFEIL
WA
BN —A> [0,4294967295] I i)+ BERI L. 1@ BUH O i85k e Ay BEHLAL, o
Added in version 3.2.3.
PYTHONINTMAXSTRDIGITS
NSRRI S B — DAL, BRI E RS 1 2 5 B AT AR A I BE R A
Added in version 3.11.

PYTHONIOENCODING

RN A B BT BT s, BL %l encodingname:errorhandler B3
B[P stdin/stdout/stderr fif /1 4%, encodingname fll :errorhandler #4r#R 2l LM, 57
str.encode () FIE AHE .

%1 stderr, :errorhandler B4 ZN&; ANERRF WM 2N 'backslashreplace’,
TE 3.4 AR KA A “encodingname” FH543BAE &2 T BEI o

1E 3.6 A J A AR AE Windows b, X8 B A i & Zeoh X & Z Mg B2 BT € it FRAE
{E T PYTHONLEGACYWINDOWSSTDIO, it AR yE it 55 A2 ] Y SCAR A T WA 32 58

PYTHONNOUSERSITE
WIRCE T AL, Python ¥PASHE P site-packages HEKINE] sys.path.

S
PEP 370 -- 43 P site-packages H 5%

PYTHONUSERBASE

R PR EF, BRI user site-packages B A python -m pip
install —-user [{] Z3ERREL,

S0

PEP 370 -- 43 ff| F'11 site-packages H 5

1.2. INETE 11
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PYTHONEXECUTABLE
WEAREE T AR, W sys.argv [0] RRge b As i E A2l CisfThif IrfsnifE.
XALAE macOS _FiEFEM

PYTHONWARNINGS
AR SR T - T, QSRR — U S RIS, B S T2 gE -, JIETE
IR IS R SR i T P e PR

TR T BB e R R A T A Y T R B s i A e v (R AE BN D0 T 2 22
AR e )

PYTHONWA #
PYTHONWARNINGS=error #
PYTHO RNINGS=always # Warn every time
PYTHO RNINGS=all # Same as PYTHONWARNINGS=always
#
#
#

RNINGS=default Warn once per call location

Convert to exceptions

PYTHO NINGS=module Warn once per calling module
PYTHO RNING Warn once per Python process
PYTHONWARNINGS=ignore

S=once
Never warn

12 i warning-filter 11 describing-warning-filters T i 58 22 475 .

PYTHONFAULTHANDLER

WA R EE AR B — A AE 25 F4F R, faulthandler.enable () &7ESEBIHTBEHA: K
SIGSEGV, SIGFPE, SIGABRT, SIGBUS Ml SIGILL % ;%%Z%~ALEE%§W\%%‘ Python [ #i{5 B .
B AS B ST —X faulthandler 363,

Added in version 3.3.

PYTHONTRACEMALLOC

W A AS BN — N AES FERFER, WS tracemalloc fEHH X Python PAE4 LK)
BRIER o AR O R AFAE BRI I 903 55 B PRI B K DT, U1, PYTHONTRACEMALLOC=1 JUfR 7
I, 525 tracemalloc.start () M THEZEE . XENTIXE X tracemalloc
FE

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

MR IR A i — N AEE T4, Python Ff & IR IR S AFED: T 2 K] XM Ti%
B -X importtime &I,

Added in version 3.7.

PYTHONASYNCIODEBUG
QAR AR ER N — N HES A, WA asyncio S B,
Added in version 3.4.

PYTHONMALLOC

P Python Y174 Fl s A1/ ek 2 2 R iR 8 1
e Python T I 1) A7 BL #s e -
o default: ff ] BRIANFEDHLAR -

e malloc: %A (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii

H C JFER) malloc () RER.

* pymalloc: % PYMEM_DOMAIN_MEM £/ PYMEM_DOMAIN_OBJ I f# ] pymalloc 43 Jir &3 IMij X
PYMEM_DOMAIN_RAW I{#iF malloc () K%K,

A IR T
* debug: 7£ BIANFF LA 2 B2l 7.
* malloc_debug: 5§ malloc MHRMEA S ZHIAH T .
* pymalloc_debug: 5 pymalloc fH[R{EIE L2 i 1.
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Added in version 3.6.
TE 3.7 WUAS KA AE T BT "default" 4rfi#s.

PYTHONMALLOCSTATS

ﬁﬂ%lxjﬂ*/\ﬂlf%iﬁ$ Python Y7645 B 28117 pymalloc X4 X3, DA K AE 5% 4T B pymalloc
WAET LRSS T B

W5 PYTHONMALLOC %iﬁf}ﬁﬁ%}iﬂ%ﬂéﬂ%%ﬂ%% CJEf malloc () Zrfcas, = WR Python L
AT pymalloc, M)A BR4E 20 .

T 3.6 JUA S AR T AR R BAE thon] AT TAE A 4 136 1) Python. ISR E RGBS — 4
AT KRR AEATRCR .
PYTHONLEGACYWINDOWSFSENCODING

MR E-HIAESFLE, BN filesystem encoding and error handler #EEHKIE B 3.6 fRAR Z Bl B E
“mbes” A1 “replace”. EHN|, ¥R AFHIIEIAE “utf-8” 1 “surrogatepass”.

XA PAE s ThE T sys._enablelegacywindowsfsencoding () EEH -
|] M Windows .,
Added in version 3.6: T £ 115 S 7 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBEA— N HE T4, WA FTE T & BRI A . X EIRE Unicode FAFRFAR G
EhEl G R AR AT 4RI, TS 26 utf-8.

WERARMETE B EE 0] (B SCPFEEIE ) AN FE r 3 il 5 G2 o DX R AR B 2 1 205
B] H M Windows .,
Added in version 3.6.

PYTHONCOERCECLOCALE

WREFN 0, 58T Python Myd 47 Bk &G 1 T ASCI | C 5 POSIX X5 & 5% il
M RO I T UTF-8 [ 42,

TSR AR B R AR (Wﬁuﬁ 0 PASMIGME ), M7 35 PR35 AR A LC_ALL DA I thoR S 1
H HAR 45 LC_CTYPE 2R 24 1 I Wi al 3k BN Y C X, &%ﬁﬁt?&%ﬂﬁ%ﬂﬁ ASCII
) POSIX X1, SKJ5 Python CLIRFHE M EMRRERF BTN 78 LC_CTYPE JE 54445 & 7
e N 1) DX 3k 3 2 -

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

TR BEE T AL DI A P i —A, NI G4k Python iz 17 H 2 B HRF1E 24 i i REEREE o AH Y.
ik E LC_CTYPE MIAF & . X SHAPRER T AR A B iz A 7T [a] — AR A 1 HAth m JaR4 DX dak e
W ZHE (140 GNU readline J§) 2 4b, ISREFE TR (LI X LedRE R 75 7E12 1T Python fRRELY)
PASCAEA ISR AR 24 1) C DRIP40 (0 Python H L) locale.getdefaultlocale () Ht
FEEHRNE .

(UM B I b3 i e X i i 5 ) T o EL rp — AN IR B T50RF H 8l sys . stdin il sys.
stdout J3M surrogateescape HiiRALHIEY (sys.stderr &4kl fl backslashreplace
Q) AE AT ] At D 300 o — ) o X AR AL I8 T R T AR 5 7 S PYTHONIOENCODING 3
%i

W E A, RS T R R 4, B3 QR 24 Python i 47 0T UG AR B REAS R il
2 5 ) e e 1 DX 33 T AT A IR A ) 8 B PY THONCOERCECLOCALE=warn $f-5:E{ Python 7£
stderr FAREEHA.

EER, BV DO EE e et 25, sl fE e B Ad 19 H AR s, RN Py THONUTES
TRAEAL GE R BT ASCIL [ DX Ik gl iy o 20 [i) Fsf 22 ) 3K 9 T AR DA i AR RR e ) Asc T iy
e UTF-8 YN ARG O .
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Bl A Unix,
Added in version 3.7: {525 PEP 538 T 10 .

PYTHONDEVMODE

U BEIREE A B — DN AR AT, WIS Python JF AR, SIALERCANG UL T E Y
S FHOMH I KBTI A . XA T 3LE - dev 2L,

Added in version 3.7.

PYTHONUTFS8
Wik 1, 525 ] Python UTF-8 3.
HCH 0, M&EEH Python UTF-8 #1340,
BCEARAT HAB AR 2 P A7 AR W A5 AL 1 1B) S B 2
Added in version 3.7.

PYTHONWARNDEFAULTENCODING
WA ZIAEE AL R — A IES TR, WAERH X BRARGE, a5k —4%

EncodingWarning ,
%2 [ i0-encoding-warning 3 T B .
Added in version 3.10.

PYTHONNODEBUGRANGES
WRBE T R, ERSMTEREN R D O RFEIMIEG R (SRAT. RS RS =LA )
A% i) WRAFEIEE AR TR O MWL . SXAERREER MY RIS G pye SCPFIARA AL I PTTE ARG
275 [ e R A M A A B R
Added in version 3.11.

PYTHONPERFSUPPORT
RIS S PBONAEZAE, ERFEHXT Linux per £ S3AfraS i SCRF LA Python 1 ] GER B AN 21
WRBER 0, MIEEA] Linux per £ PEREMTAR S0 -
TS -X perf ATk perf_profiling.,
Added in version 3.12.

121 BiRER TR

PYTHONDUMPREF'S
USRI, Python RE7E 5 PR RERR 5 H2 it U0 775 (X SRS | T 5
Need Python configured with the ——with-t race—-refs build option.

PYTHONDUMPREF SFILE=FILENAME

WISRBLE, Python FF7E 5 P AFORE & Jo RE A0 SR A7 T5 A0TSR AN G L V43056 il 2 U PRI B4 1 ) B A
JITAS R B ST

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

£ Unix IR T A Python

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

Python T/ K Z % Linux EATHC L, AR MRS PIrA HAL o (B2, GnT REAR B I Y 2
LEDREAE AT BER A PR AT T o X R AR e M 25 15 fe T iR A 1 Python

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

S0
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian

https://en.opensuse.org/Portal:Packaging
%}F OpenSuse ffj

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
%}-F- Fedora FH

https://slackbook.org/html/package-management-making-packages.html
XtT Slackware F

2.1.2 7£ FreeBSD #1 OpenBSD _k

e FreeBSD /7, fiiffl DA 28 md:

[pkg install python3

* OpenBSD i /7, (] AT iy -4 0 4:

pkg_add -r python

Cawy
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(B L)

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

Biln: 1386 I FI3KEL Python 2.5.1 (4 a] F i 4k

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

2.2 ¥4 Python

WARARAE H © %1% CPython, ¥ S5 B RARI IR UM% . ARATDAR s A A1 iR i) source B2 B TR
BT clone,  (WIRARIEZETTRRAN T, AR ANRIALZISE clone. )

g A ) 4L

./configure
make
make install

s Unix -5 96e 5 28 0 MIE R F00E 7 2 R4 IC R AE Python YU IR H 5% 1 1) README.rst
SCPE

i

make install AJPAZE HE{h3E python3 bl scfd. Hit, ZBIUEH make altinstall A
H make install , HNEHEHLHET exec prefix/bin/pythonversion,

2.3 5 Python #XBIEEEF

XL P T AW LR B AR prefix flexec prefix fOiT BAKRLZ R BV M0 iR 1%
GNU &5 eI RERA A& Lo

B, fERZ % Linux R£48 L, PERIGAMER /usr .

X/ BF Y=
exec_prefix/bin/python3 TRRERS LA B

prefix/lib/pythonversion, exec _prefix/ A ERERIRTHE SRR ALE
lib/pythonversion

prefix/include/pythonversion, 415 I & Python ¥ & A ik A R 28 Fr 55 10
exec_prefix/include/pythonversion include U4 H F A

2.4 ZLIf

BAE Unix _Ffd ] Python A, i ml A TALRR, il

[$ chmod +x script }

FEAEBIAS 0 TS B — > i 1 Shebang 2. — MESFHO VERR 7 2

[#J/usr/bin/env python3 }
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FFAEBEA PATH 48K Python fif e, (HJ2, JELL Unix R EA env a4, [H I W] A8 75 26

/usr

/bin/python3 gL AMRERR AL .

FLAE Python A H{di i shell 454, 57T F subprocess bk,

2.5

HE M OpenSSL

- BN ZATRI OpenSSL LB M ARG ALAFMH I, W HREI Y openssl. enf XFEAFSHER T

H3%, BT /ete W FTERZERATIR %S RTE /ete/ssl B3 /etc/pki/tls H1. %H
SKIB N M5 —> cert . pem SHRI/E—> certs H%.

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

2.

F#k. 9203 OpenSSL., iEHIRREH install_swiiifNJE install. install_swHJH
NeFE T openssl.cnf,

-

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

$
$
$
$

$ make -j1 depend
$ make -78

$ make install_sw
$ popd

i [l 5 & LAY OpenSSL %1% Python (&% E —-with-openssl fil ——with-openssl-rpath
T )

$ 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

ik

OpenSSL 4N T A A ACEAT 1] T A& ) ABL, /RANTE ZEE B4 i Python K T OpenSSL. i Jl—4>
B BCA A A 7 X OpenSSL 2 BB AT PA 1

2.5. HENX OpenSSL 17
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CHAPTER 3

Bt & Python

3.1 FEEXK

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

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

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

3.2 EAERBIXH

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

make regen-all

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

make regen-configure

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

regen-* make target,
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3.2.1 EEERIF

make regen-configure fiy 2 ¥ i fl Tools/build/regen-configure.sh shell il 7 4= 5
aclocal.md XAl configure WA, Bl — Ubuntu 2548 K KM AR T B A I HA
AR B .

FAR AR, DA a4 ] AEAHZ AT

[autoreconf —-ivf -Werror

A SO AT AR PR SEBR Y autoconf-archive, aclocal fll pkg—config RASEEATEAS

3.3 ELEEM

HUVAT TS . /configure JIAKIFTA LI

[./configure --help

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

3.3.1 &A%k

—-—enable-loadable-sglite—-extensions

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

——disable-ipv6

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

——enable-big-digits=[15]|30]

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

%l sys.int_info.bits_per_digit .

——with-suffix=SUFFIX

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

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

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

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

Select the default time zone search path for 35 zoneinfo.TZPATH JEHFEAN B KB RER., &0
zoneinfo ML JRiFH L E o

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

Zi] os .pathsep BEIRTFEAT
Added in version 3.9.

20
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——without-decimal-contextvar

Hiick _decimal ¥ RATHU I F AR AHD bR SC, AR MMEAHL B R SC (BRIN), 20 decimal
g,

%, decimal . HAVE_CONTEXTVAR fl contextvars Fil,
Added in version 3.9.
——with—-dbmliborder=<list of backend names>
A dom B db Ji5 i 2T .
RN ES (2) 2WRNTRE, & EmaATR.
¢ ndbm ;
e gdbm ;
¢ bdb .
—-without-c-locale-coercion
S5 CifF A UTE-8 sl 2ok (BRI E ) -
A% X PY_COERCE_C_LOCALE %,
%% PYTHONCOERCECLOCALE 1 PEP 538,
—--without-freelists
2% T e zs Je2H BB DAY BT A 8 Hi %135, Disable all freelists except the empty tuple singleton.
Added in version 3.11.
——with-platlibdir=DIRNAME
Python JEH &4 (BRIAH 1ib).
Fedora 1 SuSE 7 64 {\i°F-& ff] 1ib64 .
Zf] sys.platlibdir .
Added in version 3.9.
—--with-wheel-pkg-dir=PATH
ensurepip L FIH wheel (3 H 3% (BHIARTT).

U8 Linux A& 47 A FT 62 5K B 2 B0 A 224l 4 4K d5t 5¢ 2. W Fedora f¥ /usr/share/
python-wheels/ H3 F43E wheel t1, I A%Z%E ensurepip._bundled fi,

Added in version 3.10.
—--with-pkg-config=[check|yes|no]
P27 1Y 24 B pkg-config AN A .
* check (#KIMH): pkg-config Jy [T
* ves: pkg—-config NI,
* no: LAl pkg-config R HATAE
Added in version 3.11.

——enable-pystats
JE R GE TR

GG B R /tmp/py_stats/ HAUEE M (W BEME—) , B FE Windows |0
C:\temp\py_stats\. QIRZHFAGEAE, S5RE0FTEE] stdout,

ffiff] Tools/scripts/summarize_stats.py KRS ITEHE.
Added in version 3.11.
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3.3.2 WebAssembly 3If .

—--with-emscripten-target=[browser|node]
A wasm32-emscripten B4 B .
* browser (BRIAMH): B/ stdlib, Bk MEMFS,
* node: NODERAWFS il pthread 3713
Added in version 3.11.
——enable-wasm—-dynamic-linking
) WASM Ji5 I Bh A dli e S0 -
AN dlopen. AIHAAT SRR/ o T BRI 5L AR 355 FHF BRI A5 e i 1
Added in version 3.11.

——enable-wasm—-pthreads
> WASM J& ] pthreads 37 5.

Added in version 3.11.

3.3.3 LFATRYEIR

——prefix=PREFIX
1 PREFIX 225 50 J0 6 S0F . 7E Unix b, BEKAN /usr/local,
A ATTEIZA T sys . prefix SR
VEHRBI, HP DM ——prefix="S$HOME/.local/" ¥ H FH14:% Python,
——exec-prefix=EPREFIX
T£ EPREFIX 228 B 0 R S0, BRIACH ——prefix,
ZAE A AEIB T E ] sys.exec_prefix FREL.
——disable-test-modules
YGRS test B, Al test WE _testcapi §REIHR (CBRINSHIFH24E).
Added in version 3.10.
—-with-ensurepip=[upgrade|install |no]
1 Python L2 IZATHY ensurepip A%
e upgrade (®BRi\): iZfT python -m ensurepip --altinstall --upgrade fid .
* install : j&4T python -m ensurepip --altinstall i,
* no : AN&4T ensurepip.
Added in version 3.6.

3.3.4 HgEEIn
NG E A B /] ——enable-optimizations —-with-1to (PGO + LTO) 3k & Python. iz
B PERY ——enable-bolt AR AT HE A KA THHERE
——enable-optimizations
I PROFILE_TASK Ji FIARCE U Sk (PGO) (BRAHEEH) .

C 4q1%4s Clang FZEH F| 11vm-profdata P37 PGO. £ macOS |, GCC tHFEEH T : 1
macOS |- GCC H 2 Clang [ B4 T .
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WREH ~——enable-shared fil GCC , i n[PAZEH] libpython H1 )i SUIGR{E : FEdmiFas FEERE AR
HIFRE A —fno-semantic—interposition .

Ik

TERYEIAR], R TRE 2318 B Jn 3 A 215 B /s SR L0 Y5 SR i B B R N T . xR R T
), BRI IR B A iy A — 8B A 9 i . ZE4E Clang b 2% i $6%4 | Wl S 7E
CFLAGS PNl —-Wno-profile-instr-unprofiled FFaMHI =AM,

Added in version 3.6.

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

Makefile [ |t EF5E48 5 PGO £ Python iy 54 724K.

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

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

e s s e (LTO) (BRIACHEE)

LTO K} C 434 Clang FZH#| 11vm-ar 40 (#£ macOS WK ar) , PAKLFF LTO (W HERAE
(1d.gold 8 11d).

Added in version 3.6.
Added in version 3.11: ZE{fi [f] ThinLTO #54, #57F Clang Ff#Jf] ~—with-1lto=thin.,
TE 312 A S A AR B Q2R G2 SCHRPREE A ThinLTO JERR{EN Clang A ERIAML AL B o

——enable-bolt
S BOLT a2 i —iE b #s (BRI HEE D,

BOLT & LLVM i H (1) —#B /- {EFH A B 2 3 e H ikl 4y S b . AR 25K 11vm-bolt Al
merge-fdata FJ .

BOLT {1382 —MH2Y B 1 5 B b B Bz ehs 1 24 g A 2 i Ea e iy . PR i T2 AR AT AL
i BT DAL AT A R EREE + AL B S8 + CPU ZUMR AL, IF HIFIEIr a4
S35, T LLVM 16 2 iy BOLT B4 e K56 57 5t F £ (7% BOLT % A= it 5 20 4 gt
LLVM 16 88§l 451647 BOLT {4k

BOLT_INSTRUMENT_FLAGS #1 BOLT_APPLY_FLAGS configure 7% E W #f & X H B &

1lvm-bolt ERIASHEE AR HIFE R FIRE BOLT $dfa v T e A
Added in version 3.12.
——with-computed—-gotos
TESRAEFAAT ] goto T (FESCRegaiFas LRAVAE ) -
——without-pymalloc
S5 1R SE Y Python AFF4) BiL# pymalloc  (BRIAKH)
Z IIRIE AR & PYTHONMALLOC
——without—-doc-strings
ST S SR A E AU A T (BRIAE ) o Python HiE SR SCRY P45 83 AN 52 52 o
A% X PY_COERCE_C_LOCALE %,
5] % PyDoc_STRVAR () &

——-enable-profiling

M gprof JHM CEFHANIITM (BOANEEN).
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——with-strict-overflow

$f -fstrict-overflow ¥ M %] C % ¥ 2% i 5 (F BRIN 1 & T & 71 % &
-fno-strict-overflow ),

3.3.5 Python @AiX R miF

P UA Python 245417 ——with-pydebug SHUNHiiF.
PRI ARAS I ROR -
o BN RIrA % 78 warnings B, BRINES S IEER IS R2 =Y.
* f£ sys.abiflags HLA d fFid.
e A sys.gettotalrefcount () PR,
o TSN -X showrefcount ,
© VNI -d A TR PYTHONDEBUG 3435745 1t JH T IR AT 25«
o WX __11ltrace_ AFERSCEE: WARE TR BN AT RS SRIE I TR ARZSGE ER
o A NPT RIS -, DAGEAS I G2 o DX o AN HAS N A 5%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

o BNBATIIEEE : 4% #ifdef Py_DEBUG Al #endif FrEZEMMIT. B assert (...) fll
_PyObject_ASSERT (...) WiE: AXE NDEBUG % (Bi§S M -——with-assertions &k
Ti) . FEIET TR A A

— T MRS G

— @7 Unicode I int XFARINF, AAFHIEMBHET 7T, AFRINZEEM T RAIG A H
R

— BPRA BE I IR SO 2 1 e 1 R B TR T A 25 ) R e

— H A AP RETS BR B2 A5 AN B8 24 1

- BIRUEERS (ge.collect () BREL) WIXFTRA—BoMEdEAT— L EAK A

- MBS PN B AE AUy, Py _SAFE_DOWNCAST () LM BT Al i o -
Z: I, Python JF ZAE AL B S8 —-with-trace-refs ,

TE 3.8 JRA KA AR AR R G g 1 BUAE & ABI SRR & LT Py_DEBUG Z AT M [F]
E X T Py_TRACE_REFS % (& --with-trace-refs %), XHIATMHE——AbARE ABI A H
Ho

3.3.6 ik EIn

—-with-pydebug
FERIRAE X T %% Python: 5& (7% Py_DEBUG GERIANEEHD).
——with-trace-refs
S T A G DR RS (BRIAREEA) .
WORANT -
* ‘X Py_TRACE_REFS %,
* JIA sys.getobjects () %L,
o MAEAS RN PYTHONDUMPREF'S
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PR A S R AR (BRAR X)) s (Py_DEBUG fll Py_REF_DEBUG %) ANH4% ABI

HENE
Added in version 3.8.

——with—-assertions

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

WERBCE I ZHL, WIHE OPT ik A0 i AN 3 NDEBUG 7%
B -—with-pydebug I (X% FHX), WA ARAKE .
Added in version 3.6.
—--with-valgrind
JE ] Valgrind  (BRIAZER]).
—-with-dtrace
J2 i DTrace (ERINZEH]).
25 F DTrace £ SystemTap iz, CPython.
Added in version 3.6.
—--with-address—-sanitizer
& i AddressSanitizer NfFESIAAET asan, (BRIACHZEEA).
Added in version 3.6.
—--with-memory-sanitizer
J& ] MemorySanitizer A4 RAG I msan, (BRIAKHZEM).
Added in version 3.6.
—-with—-undefined-behavior-sanitizer
J&t FH undefinedBehaviorSanitizer 5 AT M# M ubsan, (BHANEER).
Added in version 3.6.

3.3.7 HHEIRIEMN

——-enable-shared
JE 3L Python i 1ibpython HI4i¥ (BRINHEEM).
—--without-static-libpython
R4ii% 1ibpythonMAJOR.MINOR. a, . A%%E python. o (BRIASSRIFI %40,
Added in version 3.10.

3.3.8 FEikIn

——with-1libs='1ibl ...'
HEREPSIEE (BRIAA L) .
—--with-system—-expat
M B 24K expat 4 pyexpat B (BRI,
—--with-system—-libmpdec
M 22461 mpdec R4 _decimal ¥ EMIH, S decimal B (ERIANT).
Added in version 3.3.

3.3. EEEREI
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——with-readline=editline
H editline FEEN readline B )iE .
E X WITH_EDITLINE %%,
Added in version 3.10.

—-without-readline
AGif readline b (BRIAZ:).
A% X HAVE_LIBREADLINE %%,
Added in version 3.10.
—-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%
Added in version 3.7.
——with-openssl-rpath=[no|auto|DIR]
B OpenSSL AT FAE H 5% (rpath).
* no (FKIA): AiEHE rpath.
* auto: R¥F--with-openssl fll pkg-config H e rpath.
* DIR : H#:%H rpath,
Added in version 3.10.

3.3.9 LMk

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
e#% Python/pyhash.c RAHIMGAF L.
* siphash13 (BHAME);
* siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: 3411 T siphash13 3 H 25 EAME.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
e shal,
* sha256,
¢ sha512,
e sha3 (77 shake).
e blake2,
Added in version 3.9.
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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,
Added in version 3.7.
A 3.10 A KA AEH: %8 python fil STRING .24 TLS 1.2 BEAHARBAAIHML .

3.3.10 macOS #&In

2, Mac/README . rst .
——enable—-universalsdk
——enable—-universalsdk=SDKDIR
B A — A . SDKDIR 45 7€ 1V >R i 1) macOS SDK - (BRIA K1) .

——enable-framework

——enable—-framework=INSTALLDIR

1% Python framework , T RJ& f45HY Unix %M. 771624 INSTALLDIR #3723 0% (%
WHTR) .
——with-universal—-archs=ARCH
TR W BT A ] eSO IS B T ——enable-universalsdk B AH R
AT :
* universalz,
¢ 32-bit,
* 64-bit,
* 3-way.
* intel,
e intel-32,
e 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
Added in version 3.11.

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

# 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—-aarché64 ../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 fIF#SFE 1ibpython #EEE: | I A F2)F 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
Ml autocon £ WA HAA Y SO B MEAT .

28 Chapter 3. EZ& Python




Python Setup and Usage, A {Thi4 3.12.4

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

14 C RV N B 2R, e sys B, E#EE X T Py_BUILD_CORE_BUILTIN
BUR R, NERHYES _ file JRME:

>>> 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_ '

Hith C ¥R AE NS SR, il _asyncio filk, EAI#EE X T Py_BUILD_CORE_MODULE
FHIED T2 . 7E Linux x86-64 | [f{5i] T

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup Tl Makefile H #75, LM"!JL CP . TECHRITFL, CHits N B, fEhR
it *shared* Z J5 & LI A BN IS

% PyAPI_FUNC (), PyAPI_DATA () il PyMODINIT_FUNC JE Include/exports.h FHE L H 2
Z7E XT Py_BUILD_CORE_MODULE i Al

o Q1% Py_BUILD_CORE_MODULE %E X 7T, fliff] Py_EXPORTED_SYMBOL ,
o N{#i ] Py_IMPORTED_SYMBOL ,

4% py_BUILD_CORE_BUILTIN %Rt HEME N ILZEMEN CY R L, BRI PyInit_xxx()
PREUEA B T, SRS AT InportError .

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,
Added in version 3.6.

CPPFLAGS
(Objective) C/C++ FUAb BIHFR R, B4, A1 Sk SCHE B T A7 19 I include_dir 11, ¥ {8

—Iinclude_dir,

CPPFLAGS Ml LDFLAGS #yT5 B £ shell W{E DATE RENS (3 F BRI A8 B v 48 58 1) B SRpe it i il

BASECPPFLAGS
Added in version 3.4.
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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)

S (CPPFLAGS) o
Added in version 3.2.

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 JJTHyf2ffReas 1l stdlib C 4" J€, — H A4y Python 24 JEAN S i3 ITAR 7 22 g

h CFLAGS f—EB4r B A & (gh-65320).,
e, CFLAGS AR Y445

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 IR -Werror ok R RUOICTESE Il i 283 )AL R AT Bk R s A g o

Added in version 3.5.

COMPILEALL_OPTS

MHE make install HHYE PYC CFHMESS compileall ap TR0 . BRIA(E: -50.

Added in version 3.12.
EXTRA_CFLAGS
M4 C Gt 2o
CONFIGURE_CFLAGS
AR CFLAGS WIHAZ Y, . /configure AR,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
AR B CFLAGS_NODIST W{HAZIHZ, . /configure A,
Added in version 3.5.
BASECFLAGS
Fhligh AR bR o
OPT
fiAebr.
CFLAGS_ALIASING
FEARER R 4 bR, T 4 Python/dtoa.c
Added in version 3.7.
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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 .

Added in version 3.5.

PY_STDMODULE_CFLAGS
T B RS X R SRR C ARk

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

Added in version 3.7.

PY_CORE_CFLAGS
®RiAH $ (PY_STDMODULE_CFLAGS) -DPy_ BUILD_CORE ,

Added in version 3.2.

PY_BUILTIN_MODULE_CFLAGS
GRS, RFARIE R RSy N B, 1 posix bR
BiA%: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify fijr4>. Purify &R T .
BN 2R (R o

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

Added in version 3.2.

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
A LDFLAGS_NODIST [{Ef%i$%5 . /configure A,

Added in version 3.8.
LDFLAGS
TR, I, WORZEGLT AR H 3% lib_dir WA -L1ib_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

H gL 1ibpython H A4,

BRiA>A: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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

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

Added in version 3.8.

PY_CORE_LDFLAGS
T T AR RER X G SO A R A
Added in version 3.8.
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£ Windows _E{& B Python

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

ANEFRZLE Unix REGAIRSS, Windows KAFEITA 32 R 4G5 L HFAY Python Fil 2225 k. 4 T il Python 1]
., Z4PAK CPython FI B\ AHEAS KA1l 41k T Windows ZAEFEFF o X BL22RE Ry - gl ) ok 22 3% i P
2% Python “Z2RE i, ALk sp b A P A2 DR RS R ZE . B R P U RENS M B B HLAS LR A ] Pk
T78%%, IFRAL T X B R e A Hb 23 & ) SR ZIP S

i PEP 11 firi&, Python % i A 54~ Windows ~F- &5 19 37 F5 (U FR T8 Microsoft il >4y b 4E K 3¢ 5 J& #A
WHIIUAS . X IR A Python 3.12 3+ Windows 8.1 M HJFAIMA . WIERARTEEL Windows 7 SCHF, 1544
Python 3.8,

Windows $fit TR Z R RIA LR T, BN L3RR P 3 — B R

TG AL W TR AL, X Python YEATALAZSBUIN H K IF A AR, B k.
Microsoft Store &, J&—/ & H Tz TIARIE, H-6H IDLE s HAh T & FREER#7 5 Python “Z3& . B
L Windows 10 s BB RS, (HA] DAL R ZEE A SR AR . Bl TiF2EHEm SRS
7] Python JeH. T H..

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

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

411 ZRERE

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

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

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

TNSEPE “Install Now (57 R[i4¢3%)7:

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

* Python 52234 B i I - H s

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

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

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

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

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

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

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

4.1.3 Ft Ul 23

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

AT GE T /2 AT RER ) IR R A

HIR ik

Ipassive R PR Jo R A2 E.
/quiet LGV AN s ATRAT UT
/simple B 1k P

/uninstall FEB% Python (JCFFHAIN)

Nayout [directory] T | % A 201
/log [filename] F68 5 H e &

A HA TR 2 %0 name=value , HAEERE 0 REAFARE, 1 RBAPEA RS, W
FHIEIAY SE RSN FRATE Fr7R o
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B g BINME
InstallAl- A FrA FH Pacss. 0
1Users
TargetDir %% H 5% JLF InstallAllUsers 164%
Default- N A P ER SProgramFiles%\Python X.Y By
AllUser-  \NZ&EEEAE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- YT 23 m ) $LocalAppData%\Programs\Python\PythonXy i
faultJust-  BRIAZ23EPRAE $LocalAppData%\Programs\Python\Pythonxy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FE/RIBGABEEX (%)
Custom- 3 [H
TargetDir
Associ- AR T fmahay, W1
ateFiles  BIESCFRHK .
Com- FrA oy SUEHIER O
pileAll .pycC .
Prepend-  PFLZREFNAHFEHM 0
Path Z| PATH ¥ .Y TN
Z| PATHEXT
Append-  FFZBEFNA HFEM 0
Path 2l PATH H .PY R0
2| PATHEXT
Shortcuts AR %, NEREAE, 1
SCRY AN IDLE A 7t e
WIEY
In- 473 Python F-JJf} 1
clude_doc
In- LRI R S 0
clude_debu
In- YT R F R U E 1
clude_dev Cff. AW&IX— 1] g
FECERATH
In- % python.exe PAN 1
clude_exe #H . ZWg I InT
B BB
In- 8816 B F Windows 84 1
clude_launc Python 2 %) 25 .
Install- N A A P &R 1
Launcher- & 3 #%. & 5 =
AllUsers Include_launcher
BE N 1
In- GERARUEERNY R, 1
clude_lib 44 WX — 2 1] Bg - B &
R H
In- LARARSEIY pip F1 setup- 1
clude_pip tools
In- ZHRMAFSE . 0
clude_symt pdb)
In- GHe Tcl/Tk SZFEFIIDLE 1
clude_tcltk
In- HARUE FEMIA B 1
clude_test
In- RS R T A 1
clude_tools
LauncherO %% /5548, XKE O
= k zéﬁﬂ H BA
3§imple- iﬁ%)ﬁ ﬁ%%&g;’% {JI 0 Chapter 4. 7 Windows _E{#F Python
Install
Sim- A2 ULt s (%)

pleln- I E S Y e,
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

N
<Options>

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

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

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

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

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

414 BTFREE

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

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

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

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

BRI L, EHOREHA BT rY Windows 10 B0, F7E Microsoft Store [ JIJ F2 ¥ H1 48 % ”Python
3.127 . B3 v A2 T B Python Software Foundation % 77 F 423

e
Python K444 Microsoft Store _F 4 e fit. WIRTSREATFR, WFREBA TR TR

GRSERUR , T AMETF A3 A P 4R B B Ok 5 3l Python. B3 ] DATE iy &4 7R 45 Bk PowerShell 2375 i A
python RJHEl. HAMTIAA pip B idle SR pip A1 IDLE. IDLE tETFARZE AT

A% =AW DME RS 585, i, python3.exe fll python3.x.exe DA} python.exe
(Hr 3. x BEEEMNERERA, flan3.12), £ &E-—> F0-—> NAfhEump, St &%
W, RS A KA python iU, B AR pip Ml idle S5%#EH) python iA—EL,

A A python —m venv G E IR S I B 56 .

WRARE R LS T 71— A RA R Python HRFE UM BRI PATH AFfd, IPATBRFEN python.exe
MAN 2>k B Microsoft Store [~ . B RIF 4%, i python3.exe 5 python3.x.exe .

py - exe JEBNARFRLIN ML Python 224 i, (HL P Se (i FI ok B AE G0 e 48 I e i

LM Python, THFIIT “BLE” HMA “RMFEFRITIRE”, BEAE “TTUR” k3] Python, SR54
dr LA “HIBET . RN ERIZE %% Python Fefy BT A L, (HAS SR AT ] R $ULERSE

4.2.1 EXB91E
AR, EHFRImAIEN EENEER

H1 > Microsoft Store [ I/ ¥ (KR, Python A i G TGy XF S BN TEMP FIVEMRIATHEEH A
Pille MR, BREAR— NG RIA . WERARM A DE 0 S, W TR SE R 2R s
f£12 17 Bf, Python X fii Jfj 4144 Windows SC4:J& Fl i MF £ 0 ) — A AL A R A< B 4n, SR ER 58 AR
= $APPDATAS N c:\Users\<user>\AppData\, M5 A C:\Users\<user>\AppData\Local
B} ¥ £ 5 A 3| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

Y HCCERY, Windows -1 [958R 5 AL ST SO, BOE QIR SR, WHR [RE B #1454 Windows
H W ScfE. Flinsi Bl c: \Windows\System32 ¥k [0 C:\Windows\System32 W& E C:\
Program Files\WindowsApps\package_name\VFS\SystemX86 [HJNZA -

PRATPAMEN] os . path.realpath () FREMEATIAT SOOI E LB AR

>>> import os

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

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

45 AF) Windows YN, £APHEDN AT H:
« W HKLM\\Software BURBALIFIIIF LA S registry . dat SLAFATF,
A/ AR KM\ \Software GA, EMEHIA IR R A,

MY B/ AP ELF P A TERR RO D IFPRURIN ] KL\ \ S tware 5 A RHEALIF.
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A 5% L R A B R SRR A E 2 41T, 5 A ) Microsoft 4T 41 58 4 Wl A B A A SCAY, YT AT

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

4.3 nuget.org L&

Added in version 3.5.2.

nuget.org s&—MAF TR Python BR8E, I FHERCA 42 )R %24 Python 1 RS FFLEAL MMM E . 9K nuget
s& “NET RO EAS", (X T aimn TR ARG, el MR TAE.

Vi) nuget.org SRICA KA nuget FIEHIEE . TIHAHZX] Python JF A AN FORME L LB T .

nuget .exe o fT LHATPAEIEM https://aka.ms/nugetclidl %k, Hun, {64 curl 5 Power-
Shell, i 1% TH 4% 64 f75k 32 {37 fe 7 A Python:

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

FIRPERRE A, THIRIN —Version 3.x.y . Wit HZAM - B, @R THP. B
BT, THRMARSEMAMRE, WREA -ExcludeVersion BEI, W& FRFFALE E 22 1R
FEMA . - H B2 M f Python “Z2%4[¥) tools Hk:

N

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

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

WE, nuget WORTW AL, WA TATLREERRAI e BB AR5 . 80, FahRiey SRt
WEEE . WERAEMEZ B GREE SCOE, 12 CL RGN B AT I AR

T tools H3EAh, 2F—4 build\native H3F. BEt&—4 MSBuild Jg{ 4} python.props,
AIPAFE C++ T H Al SOk 5 | Python 222% A 5 SE 38 K5 1 Slie AR P P AR SRR S A

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

4.4 THAHE

Added in version 3.5.

RAZNEATIOE — 5 /)y Python BR8N ZIP SCIF. B BAEAE 7 — DI R P I—aB0r, A2
R PE I

MRS, AN RS L) SHPMARSGE SRS, GRFERRTR. R EM O 2%Em
WAL PRUEPEVE RIS aIFFLILY pye SCHBEREE—A ZIP X, LT python3.dl1,
python37.dl1l, python.exe fll pythonw.exe, HARANEHE Tcl/tk (AIFHARBIERE, 0 lde
4%). pip Fll Python (Y.

ik

AR KT G Microsoft C iz /i), N AP 2R T TR IL LTI RE . B TR ] REE &G
LRAE P &R S L e i Windows Update H 2l1%¢%%, I H ] LA FE RS H X H#3| ucrtbase.
dll A .
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S =07 A% AR SR AT 2% . XA BAT IR SCRFR AL Python Z2SIRRE(
pip AT BKMC AR, A n] DA/NOHERF pip (S BRI EUEAT A S SfT. GlH, = Vst N
W AR P30 ( AT ) ARBE, PAMEIT 2 N BIFE 1) P S B SE08T 2 i RERE A DR B AR e 2 -

A T ZATR P ERE B

4.4.1 Python iR

i Python 4 5 i) B RE FF A — @ BRI P T ik — 5. FERXAMEOLT , AT ABE A SR AT I %
A Python MFLAIRAS . MRIBENIRA ZEY] (REMR, ENREERGZ L), APk
i,

PR T TR AT RAT SR SR Bh R P o B2 i, (HOM P e fit 7B R IR g . B2 SRR 2has,
BOA W R R WIRL 72 £ Python BazfTry: AR n] AE I, ARIFIBCAE BRI ARGE, SO RERR]
PAIEHIZAT. TERZEFOLT, HE RSP % A 55 G B i A iy ATl BBV Py_Main.
] B 7 Y B A A B SO PE AE  BREEDT , fT B i i AT S AR python. exe 5
pythonw.exe. fEXMIEILT, WAHRRFIF AN Python MIAZHELIRAHK, FHHA Al G LR H
5 HAIEAEIZ TR Python JERR S SR SRIRIX 20 IF A«

X JE—FIrk, A% Python RIATSCIF—E1E N H R %%, PARRGREAIERAR BT . SIS H
Wz, AT AT HALAIE, e RS R Z i Ml tR e R e

4.4.2 #& \ Python

RSt AR 2 55 14 17 P R P o5 AR A AT 75, i A X Python ZATHORT AR TR H B9 3l
i AR R APUCR, FLEE A python. exe S E M python3.d1l . JEig
FEMPRIE DL, RFRA B S AT IR 40 2 AR e 22288 1) 1 H Sl /2 PASR (A6 RT 2K ) Python RS -
SRR e, ATV B, O TERIR A AR < R ML f e R B AR 50,
(A S BAT HORI T L2226 2 1] 95 ARAR X3

4.5 HREG8

B T HRUERT CPython KATIUZ Ah, A —LLa & HEMIIREE M AL, PUT @ ThAS S 32 2L RE A 471
2%

ActivePython

HAZ V-6 RV LA, S0k, PyWin32
Anaconda

TATHIBRAE (M) numpy, scipy #1 pandas) Fl conda Ul .
Enthought 5 5451 %3

“F—{Rf#) Python FREZ AL PR
Z Hi Enthought 21t T Canopy, {HELZ T 2016 445 il

WinPython
FiE T Windows 1A ATHC, L85 M T AR U @ Rl A TR

TR, XL REA S o AN Y Python BICHAZE , FF HAN 4% Python FIBAAES 8305 -
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4.6 fgE Python

B A LR 7 (B HIIZ 4T Python, W] DA% [EAE Windows H B pit—SUBRIA PRI AR &, AR B T 2
BET AR E PATH I PATHEXT 72 Sy, (HiX (UGS H THRA . Ras. mREaEdHZ1
JRASH) Python, &3 [E{fi & B T Windows 44 Python j& #) %%

4.6.1 fiR: HEBIMETE

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

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

PRI R O I TAEIRE R G P RATAEAT o ay &, HF L, diZedZ il & R sh AL B A
PR R IO B

FEF 5 PSR A R IUA (R e, ARV IR s R A BT . @547 python . exe [
FISRASIMENTT SR AE 2 PATH J 8 ()5 S IR HAR (1) Python (143 I 7 %

FOK BN B, W THIR” HFRR IR, S3TIFRGRIER HA AR E,
NGl PR B AEBOOHIHES, AT AT IS PRI RS . EE ARG R, B
X RALEAT FERR U5 ) (BPAERR AR ) o

ik
Windows 20 ] FAZ BB IRAE RGUVE R X 6, X ATRERAEIZ I PATH B RBE /M

PYTHONPATH AF8:4% Python [ A A, FHILERIEEH H AR R 5 g 2 %28 Python
MRAS A BIRAD, 75 WA TER AL A

Z W
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H ) FREE7AS Btk

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

M T IREHE SO R set s

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

ATFRAEUIFEAL R setx frd

4.6.2 &} Python T {730

TE 3.5 U4 B AEAR .

BT A S RIEAY Python AIFRERRHTT UG I Ab, FA] RERARAE Ay 242/ 45 T /53l Python. Z2%¢A%
P — A i n] DA R

TEZHERTFHIE—TL L, ATRAEEEARIC A “FF Python VR INBIPMREAS &7 (13RI, DAGHZCRAR R 2 e fir
BEUSINE] PATH o IRVRINT Scripts\ SCHFMIAIE . XAV A python KisfTiRfEes, I H pip
AT LR, Wi, GEnT A G TR TIAS, ES R G 447 S0,

WAL LA I A Ik T, R A A T LR, 8“0 HEAE. 8, EnrpAss
e 2 R YA T MBI PATH . £555 2044 Python Z22%% H SN INE| PATH FRIEAS T, 1%
WA SHAM&H 500 ~EASREATREa T s (B4 H E4A7HE)
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[C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

Added in version 3.7.

Windows {5 HE 1) 55 AT 1 SR A ATISAK (ANSL AU 50).. Python BEFTE: 0y SO SCPHIRIARY
Imidks s (B locale.getencoding () ),

X AT BE S R A, PR A PR R RTR 22 40 Unix RS040 1% WSL (Windows Subsystem for Linux) ™32 fif /]
UTF-8,

AR ] DA Python UTE-8 5 5RFER A 1Y SCAS 4 i A% =0 A UTF-8, %5 ] Python UTE-8 45X n] DA i
-X utf8 A ATk, B PYTHONUTF8=1 gAY . 558 PYTHONUTFS | f# Ui j5 il UTF-8 £
A, HSHEWF: ZERET T THWUMMESRIFEA R,

24 Python UTF-8 #L:X/5 I, AR5 SA AT LAIE S "mbes” 4 i (8 1 R et (ANSI AU 5T) o

TR PYTHONUTF 8=1 B BRIAIIE AR 55 AR RS 1A Python 3.7+ [ . WHERARA T
{i] Python 3.7+ N PSR T 1L Be ) R G g fioAs s, MIHERE R B I A PR AR el ] -X ut £8 M 4T
PRI,

ik

BDREE R e UTE-8 B, Windows HZf) Python 1257 A 18 FBRIA{ | UTE-8:
« ¥l & VO fTARIE VO (A5 WL PEP 528).
o LI AR X (B, PEP 529 TRH).

4.8 EFAF Windows ) Python fBxh3E

Added in version 3.3.

FHF Windows fY Python JFali#s & — N SE R, Al B @ AT AR Python i As . B feifFiAs (Bk
TAFT) FE/RFRE Python MUARRY IR, I & ML PATIZA

5 PATH AZHRAN[A], JEBIARF IR e 3 d 736 1) Python A . BB ) 4% 1 P € i AN e REL 2R
FAREE AR, A2 BT 2 A .

JE B 2AE PEP 397 S E R .
48.1 Al
M&HRAT

TE 3.6 A KA.

4 JRy 2 Python 3.3 2 HH iy RASFHE B B UK PATH L. JEBIAR 5 BT nl 1) Python HUAAEZY,
BRI TR 2. B A R SR A T, e S AT AT i

[PY

)

BRZ L B E 2R BORT IR AR 1 Python £ 530 - BRI PAIERIRI, I HAFE E AT HAh iy 247240
H#% % 1%% Python,

UL T % ARUAH) Python (BT, 3.7 41312 ), #4208 Python 3.12 32 - A% 43 Python
37, Eikis
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CEX ]

AR AR B B2 1Y Python 2 (EGHTIRAS, I bA T an 4

[py -2

WEREER DUT R, R L5 R84

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

Tix fp2:

[py ==list

/R H AT 2 Python JiUAS

-x.y ZH2 -V:Company/Tag ZHIRIMEILA, ERFEEE—FFEN Python izf7i, ALHH T HE>
T python.org PASMITT IR AS . LA LGS PEP 514 JEA RN T IS #RR & nf B B . ——1ist iy
RN BT ) v e MR T AT o

MO -V S0, $55E Company KHEVEFE RN FIK [ %R H7 BsfThy, MAUEE Tag KFEHR A BT
AR TR IR SO — 1 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

SR (=3) 5 AR B AL Python AARIRATIZATIN, MATREH M AR . (HE, 5E8IE
A (V' 3) WPRFEFE R AL HCA HIs 1T -

Company /27 5¢ B 74753 _E AR/ NE A FURE) T XA TICHE . Tag MR AE5E 8 545 s A 28 _EdEA T UTE,
BRI RS0 R AL . X AF R -V 3. 1 LIS 3. 1-32, {HARIERL 3.10. Tag 244K
FHMATHIT (3.10 H 3.1 3D, (B2 SCAMATHER (-v:3. 01 FFADLHE 3. 1),

MEHIIRR

Added in version 3.5.

U0 2R B R A AT I B WA Y Python JRUAS, I HLME SRR (1 b v 22 1 & venv B AM AR
virtualenv TH) AFESPRE, WESITETFRHEIT RIS R T A R 2R . ZhafTa )R
Feas, WS, U152 4 )= Python 4.

M
IEFATEE— L Python A - A —144 7 hello.py MU, HAMEITAE

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

M hello.py FrAEf H s, SATPATR fir %

[py hello.py

TN 2 BT Python 2.x ZAGHIIRAS S AT EI I K . BAE R 28— A7 ROy :
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[#J python3

)

PUAE TR T2 A 44T BRI Python 3.x {5 .. N ETRI i A T ) —FF, AR AT DA B ot 5 2 i
APRGERF . BBRT 2% T Python 3.7, IHSARFER —ATHON #! python3. THRA/RN M A FIFTEIH T
3.7 MRRARE R

R, STHAMHANE, R “python” KE{f H AR E Ze2E 1) Python 2.x IEFTAS . XN T A5 HRE
Keafegs Unix, HHifip4 python il 24 Python 2.

MITHFRER

GRS NAZAF i sh#%5 Python U (Bl . py, .pyw, .pyc 3CF) HIEEE. X EME 4 M Windows ¥
ﬁfﬂ%&*ﬂ%ﬁ**/l\iﬁﬁﬁﬂ‘ , B BB, DS AT AGE A SRR ) ) DR R B AR+ A Y
PN

P 2 AR, AN EBIRRY I AN 303521~ Python fift4s, BARHUR T — TR N4

4.8.2 Shebang 1T

R IASCIRRY S —ATEA #1 JT3k, WIFR Ny 7shebang” 1. Linux FIHABE Unix #1E R GHA XX LATHY
PSR, ENTEFELEN I ARG EHRFE R WV T AT A . XA E 3 7 iF7E Windows _EX Python
A AR A TR, BT A7 B R TENTRI B .

BT FuVF Python 4 i) shebang 477 Unix F Windows Z [M[FSAH, Z/B3h# SCHFF 2 L A dok4E
LM TR . SCRF I A &2 -

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

* python

B, AR MEATIR A —1T

[#.’ /usr/bin/python

)

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

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

Added in version 3.7: M\ python JE 22§ 3.7 -4, W DAL "-64” JE U 64 FIAS . BLAMNA W] DAFE & —A>
FIAS S IR A H KR A S (B /usr/bin/python3-64),

15 301 AR R AASH: “-647 JSSOEHFTH , BAESWA N ARG E N 1386/32 AR 2
RARFERFIEL, WA -V TAG ZHOFHIH S RMARAE

shebang 471) /usr/bin/env EXBA—NEIMOF G TEE KT LA Python ERERRIT, 1B
BEAE T AT R I 3% PATH i8R 51 08— S8tk AT % BRI VSIE Y Python AT AATRLIT . Gt Ky
T Unix Ht PATH JUTE R env BFIATH. WERITCELRIE env a5 JFHYEE— DS L IEECHY AT
PATRESY, EZSECZ A python FFRIY, BRHRAET O AN REM G S I HIAR R AR B . W DA E FRR AL
PYLAUNCHER_NO_SEARCH_PATH CHITEE{H) Sk X PATH 2.

TR DL X B AT A — AN H-S S ATRAE R B . IV ST 1) [commands ] — 35K, Xl
JUR AR URIY ZR GE R AT B SR 7 AL BRI iy & A4 YA R i — D B 240 (TEF 5 U547
RIRTHATRE I AR T A Z5A% ), RO RN @ % T AT RS PP A sE B B A (FE.INT 8 2 B PR S 40y
PER A2 R —T R85 1) o
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[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

AT 2 B FAE.INT SO 1 6 B0 29k 24V Windows T AT 6 246 S ml R ot B A SC A4 L S5
A2, XX Windows & &1 BIA SR 58, B4 b 222 28 B A i B AR, A AT 5 Unix KUK
shell 2 ARIERNM . XEPEALTI AN LB, DA ZABE, fEE 2 EEa i LA B2 DA AT AT
(ERINESS @

4.8.3 shebang {THYS %,

shebang 77if W] DAJE i 2% 1445 Python fRREEAY HABZETT . 28 BISKYL, WRARA XKL shebang 47 :

[#J /usr/bin/python -v

82, Python KfLA —v 2T 550

484 BEXL
@i INI S EE N

J& 30 2% 15 18 R AN ind ST H7H PR R B R py.ini ($LOCALAPPDATAS Y
Senv:LocalAppData) VAKJFEN#S TfE H 1 py . ini. [FAER.ini SCAHER SS9 TR 8h4s 0 4551l
&7 WA (B py.exe) Al “FF 7 HRAS (B pyw.exe).

SRR H o AR E I A E SIS TRl AT SCPRST L ini SRR F E L, IR X R SRR 7 55 14 119 ini
SCPEAEA B ARI I Pl DA 25142 R ini SCPEAP I 4 o

B3 L EIAEY Python iR

FEFLEAG LT, ATLME A & P ST IAREGERT, AT E fir - KF Al B4~ Python fitAs . AR KR EFRT LA LR
ARSI, AIDAERE IR ) MR BEIIAT . Besh, TDAEIERINT-327 8 “-64” RHG5E oK 32 {if
w2 64 fisEH.

B4, —A shebang 171 # ! python f73EA A MRERF, WM #!python3 A —MRARER, BHRIEE
— A

WRAE L FIRA B AR ELF, W] DA EPRE4E B PY_PYTHON PASEE BRARAS KR 245 . WA
B, ONERAN3Y. AR R RT DATE E Rl i ey AT A SR AT, Fehn3”, 73,77, 73.7-327 573.7-647. (3
HERET-647 PETHANE T Python 3.7 B8 S A LS R 8l - )
WA TR BN AARR 4, WA BG4 PY_PYTHON{major} (H {major} /& LIAIHiE
24 1T B RRA R ERF) PATE B o2 oA . NSRS R BRI, 2 BhasRAReas B 434 1Y Python i
AFEAE R T BRRAS R B o R RS, RS RBERIE, (HIZMAS T BE 1% R 5 v ol e AR
TE44%E TR (major.minor) Python AR 32 (il 64 {37 fF) 64 £ Windows |, 64 (i {4 K54k 42 T TE -
T B AR ) 32 AT 64 RLSEPLES R - 3T R SRR 32 (A1 64 (7R IERAT) - WAl i, 32
DL SR SRR R0 ) T A 796 E AR 1 64 37 Python 2235 . SRR v] AT B 8h 4 478, HNEE PC E%
BeETWRECRR A, WA eI (BY, ARHITE 32 {78k 64 (LR A Python FIAH M (1) R 828 2175
S G %E ). LR, TPATERUCA IR B TRy “-327 B “-647 JEZOREMILIT N .
NGB

o WA EAM KL, M4 python Ml python2 R f] 42 %¢ i &8 Python 2.x MU A, 14

python3 ¥ F i 2035 1) Python 3.x.
» 1% python3. 7 ANSE LML, FAMRAESEEIEE.

o YN PY_PYTHON=3 , fird python Fl python3 HBWEHi F 58 &35 1Y) Python 3 A,
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o MM PY_PYTHON=3.7-32 , fivd python ¥ H 3.7 i) 32 S35, TS python3 W8 50T
LR Python (PY_PYTHON ARAS A B AR & T EBMUA. )

e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fixd python fll python3 HERE45RIMEH 3.7

B PR BT AL RSN, 3f W] DATE S 3l B 6 AINT SO AR TEE B ) Y 80 . INT SR A Y 7 20 B Sk
[defaults] , BAFRFSEA RS PY_ AIZRRIREARAME OFFE INL SRR 84 A K2R
/NG ) o) PRIEASRAY AACRE B R INT SCOR R E IS

54n:

* ¥ PY_PYTHON=3.7 %[ Tl DA N A INI SC:
[defaults]
python=3.7

o H PY PYTHON=3 fll PY_PYTHON3=3.7 fI4THE AT NAM INT 3L

[defaults]
python=3
python3=3.7

4.8.5 ZHf

W FREEAF i PYLAUNCHER_DEBUG E Bt E CHALMIME), Fshasfr iz Wifs BT EE] stderr (RIFEHIG ).
WG E S REME B LR, BN Y ARFRE R CWUE LR Python YRR , 4558 AR a9 1264% A
N T 3047 H br Python 1 SEPRan 7. B 32 H b H T I ATE .

4.8.6 Riz1T

LIS A B PYLAUNCHER_DRYRUN OV iR'® CAHAFEME), BiZhieba#ib e Esiimmd, B
b3 =3l Python. 3R 2 H J5 Sl as A TR I A 5 - L322 J5 8 Python 1 T HRULRA HAL. HHES
AFRR AR ) a2 B ST UTF-8 SKdufid, IRmrEds#il & ool i oIk IERfE e

4.8.7 HFRE

WA B PYLAUNCHER_ALLOW_INSTALL B4 E (CHALMIME) , i frilk iy Python MUA A %
% {HA] ATE Microsoft Store 3545, JHEI# R E . X ATRETFE N T2 RS20, IR AT RETR 4L
WIBfTi a4 .

4N PYLAUNCHER_ALWAYS_INSTALL 2% f - F: BH s B 221 % Python, RI{fiE 294
#, XFEZHFWRAERY Of Y245 PYLAUNCHER_DRYRUN —2ffi ] ).

4.8.8 iR[EITE
Python 52l il AR M AT AR D . ASERYZ, BOAEMIpE T DARHX LR 555 Python 7 BfiR
(LRSS

B ZARRAEBUCH P, I BSR4 BT ASNSEA HoA A nT ASR A 1
fiTe XLEIE HIEDAZ BRI T RE 51 Hh 1 o
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AFR H it

RC_BAD_VENV_CFG 107 %] T pyvenv.cfg HICFE IR,
RC_CREATE_PROCESS 101 J53h Python 2.

RC_INSTALLING 111 ZREEsh, HadHEERTE NG ETET.

RC_INTERNAL_ERROR 109 RFHAMEE R, RS T R 1% .
RC_NO_COMMANDLINE 108 M EEVE R G IREUA 21T o
RC_NO_PYTHON 103 JEVEEN TSR AR AS o
RC_NO_VENV_CFG 106 ZE% pyvenv.cfg (HEHHT.

4.9 EIEHR

XL REDATRAN Y Windows {1 REX] sys-path-init H1 IR TEAT T4 S
BRAE . _pth X}, sys.path @Ufi7E Windows I 7 :
o TEFFIRES, WIN—AE&H, LA N T 45 H %,

o WIURIRIEAS B PYTHONPATH A7AE, WIS T & WHrds, MR RINIMHS H . HEE, 7£ Windows
b, AR R BRI SR, AR BITFIREe R R R E S (C:\ %),

o BANKYT N RE P OB AT W RAAE b T B A B U i 2] 33 HF % HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 % K fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath W, PASr5 4 B I 6 42 745 BB VB 0 BROAE 19 7 58 10 5 BU A B A2 AR 0k % 21
sys.path . (EEENA B2 F# S HKLM, [H it HKCU i # o~ 7S, )

o QRS E T EREAR R pyTHONHOME | WP HAB E N “Python EH %", 7N, = Python R 47 3C
P IR T E 7 “landmark SCfF” (Lib\os.py B{ pythonXY.zip ) PAJ#ENT” Python FH%
WAL E] T Python F: H 5%, MIIETF% U I A1 X F H %3 N%] sys.path (Lib,plat-win
). 0N, AL Python 43852 MATAEFE MR H 1Y PythonPath 4415 1) o

o QR4 A% Python Home, WA $85E PYTHONPATH Bpl5A8 i, I HALAB M, W6 H A
X 4% B B ERA RS AR (B . \Lib; .\plat-win 2§45),

QURAE AT AT SO S5 A B T AT S B H S 4R 3 pyvenv. cfg 30, WIPATRAERIE I -

o W home J&— X EAE, I H PYTHONHOME AR E:, WIFEHEWE 46 07 B il L B AR A 2
T PAT SR AL

XY AR 2
* &f7 python.exe , {72 Python H3gH AR f.exe (ZEREHIAS, s{E K H PChuild H3E) B,
WG B LR, I 2RO, RAEBEEMR PR R A
* 24 Python FE457E ) —exe (AR HR, it COM R A%) B, FrAR<HEW “Python Home”,
P T ok BV EMRIZ DR . IRAEBGTEMER AL AR TR,
* Q2R Python $ORFNE M 3 H s HIA EMRE (451 .exe, IR ARIYZRIE), B4
PRAAFEN—Ffi A — LB EARI R B AR B A2
X TR LE AR EERT: Python ARSI R AR T BURATHUT BN, PAN R B 11 5 HAt 22 B 58 -
o TEERATPAT SO L& —A . _pth U, Ho A H R R 2RI PR A 5 o Y
FAR, FFAME site , BRIEFIH import site.

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

o JEMERI/EZE TS PYTHONPATH HAEB s A N FFEF I python . exe Z HijiXE PYTHONHOME .

o QERBORREME I RIE A A (B, B9 — DA AMITEIGELT python . exe 4 &), TR
L2 H s AFAE landmark SCPF (Lib\os.py). (R, 16 ZIP SUPFHRAGINENZSCHE, Hak
03 IE 1 fir 44 149 ZIP SO )
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X BERT A PR AR GENE 222 P SCP AN AU SE T 5 B RE PPN R e — R AR v R A . 500, P el g
SAEE Y AR e B B MBHETER, 55— D EBCR R, POy HAHSOT RETI IR 75 2 32 21T
P P R A AR HE AR A S

TE 3.6 JRAS AT I8 . _pth USRI pyvenv. cfg HESER T applocal I,
AE 3.6 HUAS & AEAS B Y 5 AT BT SO BRI AP RN pythonXX . zip VENIRAEM bR

H 3.6 A FE Al fE Modules (ANi PythonPath) "N M2 45 AL E AT DA i importlib.
machinery.WindowsRegistryFinder S A . {£ Windows |t AFRESHE 3.6.0 S o FL AR AR il )BT
{BAERE R AT g TR 2 XA M 2 sys .meta_path,

4.10 BhnRLR

JRUE Python (1 H R e FEF A F- & PRl oA, ()2 Windows A — LU EFRYREVE . FEARHE AN SNEET AT —
SORTHRIACHS F B (ol X 2 1

HE T Windows fFRERLER L SE7E mswin-specific-services H .

4.10.1 PyWin32

Mark Hammond % 5 ) PyWin32 fiit /g —2H ] 2t Windows L@ SZRppiisk . X A4E AT S TH
o AR G4 (COM)
« Win32 API
s FEHE
» Microsoft Foundation Classes (MFC) F " Sl
PythonWin Jg PyWin32 Fffafi i) — A7l MFC W AR . ER— W EIEHAF ATk A IDE.

ZW

Win32 How Do I...?
Tim Golden 3

Python and COM
David fil Paul Boddie

4.10.2 cx_Freeze

cx_Freeze ff Python A %5E s n] PUATHY Windows FEFy (*. exe SCIF). MARTEIMICERIEG, IRWERT A2
AR B R PP Fo 75 7 22%¢ Python.
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4.11 7£ Windows _#%i% Python

WARARAREE F © 4% CPython, 5SS MUY i PRI AT o AR AR Bdse 24T IR S B A T 8
B 25

3 A6 47 Microsoft Visual Studio FH B REJr R F SCPE, & I THEE )7 Python JUA 4%
4, JKEEPERT Pebuild Hakh,

Fi#E PCbuild/readme. txt PASRIUAH KA SRR —BfE & .
AP RFLHL ) 1527 building-on-windows .

412 HipFE

B Python MR A S, AFESCRFARIE 23R —2 -6 (T B R AL . K7 PEP 11
TIREA A SRS TR E .

 Windows CE [ Python 3 & /X FEZ 4 4 (A1 R 2652 S R0TE)
* Cygwin <https://cygwin.com/>_ Z-HEFE F AR L T 22%E ‘Python fERELs BITIEE
A RBAA WG LR BRI HEAER, 25 Python for Windows
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://peps.python.org/pep-0011/
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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CHAPTER D

7€ Mac _{& A Python

=4

Bob Savage <bobsavage@mac.com>

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

5.1 xEFn<3E Python

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

YRR ST B ARV

* {Ri) Applications XFRHP LA —A Python 3.12 ICfFkK. IRFFFERXIELILE] IDLE, BRAFE
NE 7 Python KATIUARHELL AR W TT 431455 PAK Python Launcher, ‘Efi57AbEEAE Finder
HOW: Python I A B #Af: o

o —AHEZE /Library/Frameworks/Python. framework, ‘E4UfE Python W] $0ATSCAFIEE . 20t
PRI AL A M 3 shell pf. ZEHIR Python, ARW]ABSIRIX =AIH . 5> Python A 4T
AT S /usr/local/bin/ i,

ik

7£ macOS 10.8-12.3 |+, Apple $2fiL[¥) Python JRARF 73 5146 7E /System/Library/Frameworks/
Python.framework fll /usr/bin/python. IRZARR 2S1E kX N2, FATEATH Apple
=419 i Apple 328 = B o LA WERAREEREM python.org ZEEEHY Python JiRAs, AR 244K
) g%ﬂéigﬁgﬁ4\$ [ {EER T FH ) Python 235 1, BRI LAR B4 B A8 0 25 -5 AR B B PIA T ) B VE R
— R e E L.

IDLE ff%—> Help 3251, FuiF4R17 1 Python SCIF. AISRARZ5E A Python B FHR AR 4 IT 46 Fd1:1%
SO B BAE R o

TSRARAE FiA Unix -5 LR Python , AR AMRV %I 47 5 M Unix shell jz47 Python I FR 7)o
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5.1.1 n{aiEfT Python j&
WAE macOS _F A Python [y fchif /=2 iliad IDLE S0 &858 1S MIDE 7575 H-7E IDE 1547 H 1
Help E L.

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

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

* ##% Python Launcher {£#ifiid finder Info #f LT IIAS (SALMT . py BIA) FORLE T A A 2R
NN HIF2J¥ . Python Launcher F 4 g BEWORAE il A B R 8l 2. eI # F0 14 0 BRK
S AR FH TR O Sy e, Bl O Preferences 3¢ FRFEAT 4% SRy I B B 2o

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 .

T Python 3.9, {RHE[PA{#iJf] python ¥ pythonw.

513 BE

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

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

5.2 IDE

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

5.3 &MY Python &

AN E RS £ Python Packaging User Guide,
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https://developer.apple.com/library/archive/qa/qa1067/_index.html
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5.4 GUI H1Z

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

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

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

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

5.5 437%& Python N iEF

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

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

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

5.6 HithFFR

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

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

YRAERRFNE R IT 23R

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

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

RIEXFERE

>>>

Python % HAEA R ERIASE/R AT o 35 T ATE REAEARREAS Fh S BT AU s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R M 2 J5 . 2 Python BERIASR /R4

* Ellipsis NEFE.
X — 22 Python 2.x ARG %E46 4 Python 3.x AAHS ) T H , @it A I A A% Rk g AT A+ > Ak
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- il R

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

annotation -- Fr{¥:

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

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI EN L. BiES I
annotations-howto 1 JFFREER i HE B

W

argument -- S

TEVE R ERAB 45 function  (8{method ) W{E. S50 RWifh:

o RHEF A TERRBOR I P T A AR AT (B0 name=) SUFEM N ASTERTTENA ~* 195
PCHLERR A 2R UE, 3 71 5 EPAFXF complex () WM @ T X BT SHC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s B E A AET RETFSHESE MESEOTH BT SRR Ik VAL 85 A 1l i
WA * Witerable RRITCERGAE A 2501KRUL, 3 F1 5 LA R P BT B S

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

SR AR RO RS R, A RIS L calls — 47, RARIEYE, (L35
BT PR IR — SR BT I 2R R R B

3% Wparameter REFRFH , HILHE S SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5535 | N g3
AT X __aenter_ () fl__aexit__ () HYEFRT async with )P IREE HEET
il PEP 492 5] A,

asynchronous generator -- 535 1 i% 2%
1R [BIE Aasynchronous generator iterator IR . B-5MH async def F X MERBARAMLL, &
W2 ET B yield kX P4 —RINNTE async for JHIRH I IME.
WARTEE 247D A e AL, (BRI RE 2 4E 75 A m B R E. WRFEERE
FEAR ARG X, 0 R ARG .

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

asynchronous generator iterator -- 535 1l i 75 G 3%
asynchronous generator FRELFT AR 4,

WX 4 J& Tasynchronous iterator, 4§ __anext__ () FETHAR & B —AS 0] Z 54X 4 sk a7
S A AR R R AR BB R yield Fib.

FAS yield LIGHFEHEAEE, ICAELEMERIPRES (B3R BRI vy 154) . 4% 5+
B A EEREE T __anext_ () FrREIAHAMT ERF RARREZ B, BN ETFALELREEL
$4F. 2. PEP 492 71 PEP 525,

asynchronous iterable -- 525 0] %X %
— A PAFE async for AL, SAMEEER _aiter_ () KR ME—
A~asynchronous iterator. H PEP 492 5| A .

asynchronous iterator -- 52551054
— NPT __aiter_ () Ml __anext_ () HYERINE. _ anext_ () MR [l —Aawaitable
X4, async for 2ALPIR P ERERN __anext () AR EIR TSR R A B HG | K —14>
StopAsyncIteration F% ., B PEP 492 5| A,

attribute -- J&1:
FIRH|— MR, W AT R ARG T . 2 ORUE, ARXTSR o BAEM: a W]
PAH) 0.a K5I HE .
WERM G IVE, FFARYUE LN identifiers [ AEAR R FRTAE—DX R0 JE AL 2 AT AR, 140 A
setattr () . EAEIYBIERFICIAMEN RS FaRART I, M2 getattr () IR

awaitable -- n[Z5REX 4
—AE await RIEAXPHAIXSG . WTPARcoroutine B2 BA __await_ () HEMXNR. &
i, PEP 492,

BDFL
CRBCZEMBRE WP SC4EE, Bl Guido van Rossum, Python [ 6158 .

binary file -- —JEHISCAk:
file object REAETEE F 1 AT %o RSO BT AE A ZBERIEIK (" b, twbt B Trb+ ) $TIF
)4, sys.stdin.buffer., sys.stdout.buffer AN io.BytesIO fll gzip.GzipFile
ISEB

HiES Wiext file T RREMSTES str RGISCIERTS.

borrowed reference -- f A 5|

7 Python f) C APT H, {5 MGG —FXI RG], (EAHZXI R HAFFAZT . It
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FHHBINE AR EEde st BN, Bahlicds il ARSI R 0 & J5— A strong reference
R E .

HeFEFEborrowed reference bR Py_INCREF () PARF G ML Rsirong reference, FrAER241Z¥4
TEEAEAE AT N i G — A Z BB . Py_NewRef () eRECA] DA R AN EE— AN Hir i strong

reference.

bytes-like object -- “FYi %%} 4
7+ bufferobjects H- H.REF:H C-contiguous LZh X% . IXUFE A bytes. bytearray flarray.
array X%, PARIFZIEE menoryview X4, FATANI RO E L Fp —aFHIEdR S ER A X
SRR IR GG . DR R SO DA S T T R IR AR

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 45 bytearray A bytearray [ memoryview. HAEAEER —#EHIBE T A
AIARRT G R R—RTE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 4w 71705, Bl CPython fif R4S i 37K Python F2J7 I ALY . Fariif e
FAFAE cpyc SO, BORESE R T IR — SO R R (W] DA AR TR T e N T )
KA PRIE S B TR R T AT LA S B virtual machine Z 1. RN Python FEL
ML ERF A —EEH , WA —E REFEA [H] Python JfiA b 3%,

FATDHEAF)FE T DATE dis B SR B .

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

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

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFRMELGIHET
AR IR -

callback -- ]}

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

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

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

complex number -- £ %}
PSR G RE, Hoh Ir BEER R h—A S R —A R . B EUR R (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X E LF, R
F TAREARIO 2 A — 5 58, Bl 3+15. ANSREEE math FUHL YT 4 15 N 4 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
TE with iBAHESE Y __enter_ () Al __exit_ () HHESEEHIFEIRSHIN S . 51 PEP
343,

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

contiguous -- Y4%
— AN AAE C & 45 Forrran #% SO S TSN . Yo E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H DAHE AF PO AR SR HOHESY . SR B IRIE IS R 5 Iy . fE24E C-iE
LR, A H AR HES B e — R T U5 A 5% H B e . B2 7E Fortran S5
M2 s — AR5 methe

coroutine -- [pFg

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g EHEA L BRI . AT asyne def HFAKSEL. S, PEP 492,

coroutine function -- B %k
i [B]—A~coroutine XA EEL. PMERET T asyne def iFAKRE X, FHATREM Y await,
async for fl async with @, XEEHERH PEP 492 5] A/ .

CPython
Python LA E GBI, 75 python.org | %77, "CPython” —ial il FAEA BEFHF B350 5 LA
SEELEI N Jython Y TronPython AH X 1] .

decorator -- 2E1Hi 7S
IR EME R 55— AR R AL, B @wrapper EATE ORI TREAS e . e i i & L 191
35 classmethod () fll staticmethod ().

AR R —FEIRRE, DU PR B0 SR S R Se 55

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

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

EfE LT __get__ (), _set__ () B _delete_ () HEMXE. U— K@U NIRRT,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFRE AR MRS 2 T V2 IR Python [ 588, RO @ 0 2 S BLRRIERG ELAY, 4G REL. 7
A FHEEME. A BSEASOE ARG 445

A KB ETITEMEZ A5 E, W descriptors B {1 .

dictionary -- it
— A RIREA, R AR B R (B BT DURAEAT A __hash__ () fl_eq__ ()
FYERIX G . HE Perl H1FRA4 hash,

dictionary comprehension -- ‘2 HiLHi: S,
AbF— AW IE AR G A ) BT BB A ST R IF R M 45 R L — P R E Bk, results = {n:
n ** 2 for n in range (10)} FFAEMR—AH4E n ZEH n ** 2 WGP TR, S 1

comprehensions,

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

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

duck-typing -- 1§ -8
Fa— Mg RS, B AMREE A HOA R AR € Hoe B B IER I EE 1, 102 B3 ) B 6 ) -
TrEEE M (BRGNS T, RGN 1 IR AE RN 1.7 TSR EE O AR 2 K
T R AP ACHS R fe i 2 3SR ORI T R M. 15728800 6o fli ] type () B{ isinstance ()
Egﬂ (HZEE NS 2R B AT AR AT 20 %0 & AR ARb 7. ) MRS R hasattr () #llE0Z EAFP
HFE.

EAFP
SRIFEHCRVFTEA )" 3304 S . iXFh Python ¥ AT 2 5 WUk 2 (BE i 75 1Y B BUR HEAATE
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HAEABE S RIS o PP a7 i PR KA B 5 A2 K HE  try Al except 1547]. THAH
XA NZ FrE LBYL WA, & LT C S8 2 HAIE 5 .
expression -- Fik R,
AR B EE IR TT . Bmihv, — IR Rk TR e, A, BV,
BREAFSREOR LR, BN AH SR M. SF2HMEF AR, HAEIA 5T D
RRILK . IDFEARRR AV ERIL L statement, BRI while. WA E TEMAMIERIEA .
extension module -- §" £ ik
PA C 5 C++ BRI, {8/ Python ) C API SR 5if F .0 LA RS 740 HL .
f-string -- f- 24558
WA £ EOF ISR EEE AN AR R ARSE R I ENE S . &
i, PEP 498,
file object -- Lk f %
KFANA TR SCER) APL (A read () B write () Z507%:) DA T 2EIEPIXNTS . RiEHA]
BT, ST ST DAL BERT BSR4 SCPF . AR (A sl A5 B v ) (90 s e
B AWK, BT FIES) . USRIy R 25 R,
SeR B SRR SO G AR = R S, G = i U DA S SR . BRI E
SEAE io B, QIE ST RG22 open () p%k.
file-like object -- {7 %t 4
file object W [R] X id].
filesystem encoding and error handler -- S 2 S 4uhks X SR ALBIES
Python H >k M #AE RGeS 717 5 A ) 45V E R Ge 9w Unicode 1 4 ik = 5 AR AL PR -

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

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

RO R G5 R AL PR

filesystem encoding and error handler JZ7F Python JEZI}E 1 PyConfig_Read () ERECEECEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_errors Z ¥ .

g2 Wlocale encoding,
finder -- 7§k 3%
— P R AR loader X4 .
FETEPHFP R AR 2R T2 485 WA sys.meta_path i, DARsA1Z 540 &£485 WA
sys.path_hooks {#iff,
152 5] importsystem 1 importlib DA TR L4057,

floor division -- [i] I U7
R A B S RO B A R s . 1 R U RE B R /7 o fBiln, Rk 11 /7 41
THAGHE 2, S Z AT S B B IE R 2.75 o W (-11) // 4 2RE -3 FH
X -2.75 @ FEAMSEIMEER. UL PEP 238,

function -- 1%k
AT DA R B S AME R — iAo i8] AT HAR ABAS S 2 A S HEAE R BRI T gl i 1
55 Wparameter, method F function 57,

function annotation -- FEkRTE
B s E0E 2 5aR BB i annotation

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

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

PRECPR TR AYPEMR L function —Y
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Z: W variable annotation 1 PEP 484, H iR T W FIHE. %5152 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥5/NIiSas i RH1E A ) Python & il
o AR E B EEAIE R i Y piii e, _ future_ BIHSCRNICSE TR HENY feature BUE .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON PR 1 A A 25 (Rl i R . Python S il i 5 | HIVHECRT — A REAE A6 N AN TRBEAG 205 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4k 7%
& |1 —Agenerator iterator FEREL. ERERMUFEEREL, AFGIETHAE vield kA AHE
7 — R ANERE S for-TEIME T BRIl next () BRELE IR
W IR A AT AL, EAERELS L N AT RE R A R B R K5 . WERFFEFERLHAS X, 3
il AR DA GBS
generator iterator -- K #3510 H%
generator BRELIT BN S .
BA> yield RUGRFEHFAIE, CEYHI A ERITRES (FERTHAZRHEN vy 154A). 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- /[ & 2% 45 R,
REERERBA . ERERG N ERER, JFHERE—1 keyword:/for 5], &L T—4
TEFAER . JEA—AAER) keyword:/if ). PARIRGFRIXAS N INZ BB — R IE::

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

generic function -- 7Z % pR 5
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
generic type -- {274

2Rk RIpe; BHN List B dict KA AR AT X237 FUzaf.

WS W Z B4 267 . PEP 483, PEP 484, PEP 585 fil typing Bk,
GIL

2 W.global interpreter lock .

global interpreter lock -- 4 )5 i Bk 2% 4
CPython fg R4 IR I —FBLE], B O ORE — B 20 A — N ARAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L2 4 # L T CPython SZ3.
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- J T-W#5 11 pyc
o X R 8 ST 8 W A (L T A i I A S T R B A A RO B T A SO B WL pye-

invalidation,
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hashable -- W[5 7
— RGP AE G N AR AE (BT __hash__ () H¥E), FEATRAR Al
MEBFTHE (EREA _ea__ () k) SN TooA X4, WA G B A FH R g
FAH LRGSR A SME .

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

KZHL Python AT AL P EAT AR 2 AT IS A ATAEZEAs (BIns) R it) FORTIISGAS A
AR (BIANTCAA frozenset) (M EATRTCRII N AT A2 AT A I RSBl
XGRS AT . ENTEREI —E AR (FRARRS A ), NS A EmE e 5
TEM id O,

IDLE
Python fYSE T A H2# ) #18 . idle j2 Python FRifl A AT PR A B A G e MU REAR IR B o

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

import path -- S A ¥
HEMIE (B4 125 0 ) 4UmaNR, 2P Iparh based finder FIEER S AHIR. TERANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9ER __path__ J&@k.

importing -- § A
A ) Python AURS E A 75— MELH ) Python AURD i T i) i 72«

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

interactive -- 35 4.
Python 5 — A2 H A fERERS, X EWRE VR DATEMERESS LR i A B ) AT geak=l, SR AP
PATHERLER . HRAAERASHIE I NS python ANRA WG, B0 DATHEPLT 330 3
HE R E RS o 32 T AR R B A AR A R L — R AR R A R0 O = R T A
“help(x)*)

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXIMRMIFINET , BAME DI h T A g as A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R AR, (R AR P AEAs T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G M4
WK AR, Python fRRERFRIE A — MRS TT I BOF B0 RERUIT A O A BT R, Bl s Al
BAh R NTREENE . EERSZ WML S o X ek P E XA gs e 555 | a1 o a4t
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN __main_ BOREERIE AT A E 58 AT -

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

ALERXT R AT T for TEFRPA KT 2 HADFTRE— TP A T (zip (), map (), ..)s H—A-0] ik
RIS ZEAENSEAL AN ERE iter () B, BESREHZN LRSS XAIERREH T XHE
LA — KRR DT FEFHH T ERXRE, REFEAFERA iter O 30F A OAHEAINTS .
for iR 4 A B NARAE FEAR L BEAE, B — AN I K 6 4% 728 8 ORAE PR I R ARAE A0 2% . B

Witerator, sequence Flgenerator .

iterator -- YE{C%%
HRFR—ERHERT S, EREF LRI _next__ () Ik GORFHAL 25 N & AL
next ()) KRB MR BRI 248G 5T ARG % StopIteration . FXAfEMN
B P BRI RN, GRS _ next_ () HYERSFIRE| % StopIteration, #ft
MUEA _ iter_ () HEAKRREIZEREINZH S, HitEARLE R EAXS, 1]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEURBRIR G HAZ A iter () BRELEURAE for THFR I HER & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & 7 typeiter,

CPython J:BRANYi: CPython {4 — W AR E X __iter () MR,

key function -- % A%k
SR PR RN PRRE R R B, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python &V £ T A fuif B s ORE HIT R A B0 Ly X K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % Ry 2] DR — N R AR B, str. lower () 5Tl DAIAEZ0E K/ NG HEF ) dE R %L B
R IE T 1anbda FAAKAEBIN lambda r: (r[0], r([2]). 4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

ity WEE HP T R IR B A F B iR B R 11
keyword argument -- G5 5

Z: Wargument

lambda
HI—A> i pltexpression 14 LA HE 44 WIKER L, RIRA AT I HORME. 87 lambda 51 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WS S EAFP G BN e, HRR SR KB 1£ 154,
TEL LT, LBYL XSS “BF” A PR 2B KA KM g ). flin, PAUNAE
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HASER T key T H B o SRR RN AT 2 B sl A8 ) EAFP 5 =R figde .

list
— 7 Python [ Esequence, B INZ NH)FR, BEHEEREMTHMES PFAHmM TR, AR IT
RHYIHEE IR O(1).

list comprehension -- 51 i 55X,
SEPR—AN 7B i BT B TC R IR M S5 R R — P BB E . result = ['{:4#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE— 0 | 255 JLE N+ 753k
HIRHOT B FEAFE (0x..) . Hop if FAJR TR, WIRAIEN range (256) HHTA T
RE AL I

loader -- J#E 35
TR G . BWAE X4 load_module () W, MIEESE T H—A>finder 1z17]
e S0 PEP 302, ST abstract base class A] 2=, importlib.abc.Loader.,

locale encoding -- i % DX RS R,
1E Unix |, /& LC_CTYPE i & K idtgl. BEW LA locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS T (41: "cpl1252™).

7E Android fl VxWorks |-, Python {fi f "ut £-8" {ERiEE XIggmig X .
locale.getencoding () AR HIRARBUE & KB 4m D% .

518 2[5l filesystem encoding and error handler

magic method -- iR Jj ik
special method H)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER A LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HEITHIE HEMARANT SR . WRXTE A T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCPR A $273
sys.meta_path [ RFTIREIN finder. TTEEREIRAG Spath entry finders fFAE RBRABFE A o

IE#FH importlib.abc.MetaPathFinder T f#ICEARETHR48 A SCEl M 1.

metaclass -- JGR
—FATAIERME . How LA BFIERYR ., TTRNTTEZ R =ASH0F 01
W2 o KR4 T XT3 ) SRR TE 5 B 2 PR it — AN ERIASEH. Python B4 51 2 ACKE T 7] AR B &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- Jj i /@I
T R T 558 2 A A AR B D3 B 4 R I . 5 219 python_2.3_mro T H 2.3 KA R
Python R BT 8 A SA TR o

module
X5 Python RS —FPH BN o A BIHEAG M A ar 44 25 (0], PIE4E& Python X4, #4
BenT i importing BVER N 2L E] Python H1.

Y Wpackage.
module spec -- i LR

— N asnE, HbhusHTm&EBEEWHEESEAEE., & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order ,
mutable -- B 2%} %
BRI ATE RS id () PRAFEE GO R e BB . 53355 Wimmutable.

named tuple -- H %04
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
B2, XA ERIA T REP A HARARIE .
HLNERAETEHY A, fFE time. localtime () fll os.stat () WRFEE. H—HTE

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

HLe AR N EZRE (B Bis)+) . sbsh, A TRt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, J5F—MFRAESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy # %3 [7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s A5 [RE R B 1k A4 i 58 ok SCRpbEEu k.. 40, pRi%i builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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M gEdrE. B, random.seed () Bf itertools.islice () XFE LI 17X LRk AR
random 5 itertools B4 BISCHL

namespace package -- iy %43 [\ U
PEP 420 fr5 | A —Fp AU AV T ER 2 ipackage, fiv44 230140 m] DA SEAAZ R, HAlIA Ty
K Hregular package ANF], FHEANTRA __init__ . py XfF.

B[ % Wmodule,

nested scope -- ik £ ] 1
TE—AE SGEB NG HASEREE ). BN, 77— R e LRI R ET AT | R B AS & . 5
HAREAE FAIEERA R X5 A SO XA TCA . Rl A s S A2 SR T 5 ZVE A k. 2500,
2R ENEENWERT2RmA %50 . B3 nonlocal KEFN] AIFE ASNZER .

new-style class -- J AR
X E A T A S 2B W IEFRY . 70 Python it HAT U 2ERets i A
Python ¥Ry R iEFK, W __slots__ . fifiikds. FHEEM. __getattribute (). KIjE
MES .

object -- %} %
EE ig«ﬁt’& (BMEEE) PARTIE AT A () M. object @ fEAnew-style class 1)z Ti
EREL.

(o)
— ] A TR B T L S B Python module, MR B, 2 HEA _ path_ J@HEN
Python &b,

2 Wregular package Fnamespace package .

parameter -- JE5
Junction (87 7 UMM SR, TR EBT B —argument (SAESANTRT , &
B LS

* positional-or-keyword: B KEET, 5 D0 PMERIZ E S & AW PAVE N X 425 Ak
BN S, XEBRAMES IR, BIan N foo Fl bar:

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

* positional-only: {USROZE, F8E—HAEEL A E L ARNS. (WRAELS il ek HoE
SIS FRPENZIREE A / FAPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {YFRHEF, oA HEEEM KEFEANSE . (R XEFIES s
HREUE LIES R P S AT ETE S BETE 2 DB LS 2 Hii—1 * g L,
B0 R T kw_onlyl F1 kw_only2:

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

* var-positional: AIAE(E, H55E ] DABR A — MERRCR I AL SHR RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

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

* var-keyword: FIAZKHET, 15 7E AT ARRBME R AR X S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

TS W VALRI R E PTEAN e S 4, ] AS L il e S R0di s B

& Wargument RIEFLH . S ESHX HIHHIE LA, inspect .Parameter 25, function
—I5PA MK PEP 362,

path entry -- J&f: A 0O
import path R —/ M, Sxglipath based finder il R FR 3 A R,
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path entry finder -- J§1% A L2325
F—RJE MR sys.path_hooks (Bipath entry hook) 1 B[] finder , MAPRF 4 GEM L path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A I EFR 2 IS IIAI S 1 .

path entry hook -- #&4% A L1 #)F
— MR XS, EAERGE A RES Epath entry FEBHRGTEOL T REAS (I sys . path_hooks
H|FER 0] — path entry finder

path based finder -- 3t T- ¥4 120 $R 5%
BRAN)—FP T34 12 & 4R %5, WIHE—ANimport path AR FRARHE

path-like object -- BEIEJ %5
RFE—DXHREBBEIN SR BEBNRAT L ZE— D FRREREN str 3 bytes X4, if
A PAR—EI T os.PathLike PPN ER . — A Ff os.PathLike P X} 5 n] i i 1
Hl os.fspath () EREFE# N str BH bytes KM R B IR os. £sdecode () Ml os.
fsencode () A4 RIOR AT str B bytes RAWLZER . BEXTGEH PEP 519 5] A1,

PEP
“Python 3R 2 UL HYIELHTE . —A> PEP gije— (Bl 30k, IR Python A IARALEE,, ol
7R~ Python [ 4 S H FE B FRHE . PEP [ 24 $ (O A 11 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [V A4t BB R P, WAL DO R DR S 153 LA S R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F R — A 2% 25 ) R BRAS H SR N U A (W RTREAFEA T —A> zip SXF) , Bk LWL PEP
420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (R AFERERZEE D) MBSO N SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

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

XA B AR SR VAR PE R SE AN T L0, A T80 MR R PR BOT B BT IR . 315 W PEP
411,

provisional package -- £7 ¢l
Z: W provisional API,

Python 3000
Python 3.x AT EIIERR (X2 FAEMRA 3 W RS R O et L 3 T ) A It
'5'?\] “PySk” .

Pythonic

A SR B — BOCS B 1 Python 155 S A USRI B, 10 AN 00 JHHCA T 5 v ]
AR RSB . Bildn, Python [ WAR R B £or IRAIAIRA M P — Al ik AU R H (4 By
AR WEHAEF B AR, LA Python Y AAT I S Be T — U7 T R

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

TR R H B 575t B Pythonic (7535 & X FERY:
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for piece in food:
print (piece)

qualified name -- [ & % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, M X PEP 3155, T m 2R MBI, BRE RS ear—3:

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

pass
>>> C._ _qualname_
ICI
>>> C.D.__gqualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'
. J

295 T 5 AR, 7 IR E & AR B AR R IZBR B DA S R B B A2, O E S a1
A, Bl email .mime. text:

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

reference count -- 5| /1%
MEEGI AT M5 TR A SR, 2R NfE S k. FLXTSE A7,
HEHITBUKEAXAE L, IS KEA 29 B 51 T4 Python A5 1 &AW WL, {5
E%Cp)ﬂgln T A RHITE. BT AW AR sys.getrefcount () BRECRIRFNIFRE XS
eIV R e

regular package -- ¥ L f
fegi B fpackage, BIMMALEH —4 __init_ .py R H .
%2 [ namespace package.

__slots__
— PR EAEZ ERI PR, A 5 P B S P S R T RS R S 0 R T I AE . B ARIX Ty
R§AT, ERBEAHFHNFARY), wif RIRETEDEIEN TR, Bl FEN Ay Ry, 7
HHE A5 K.

sequence

—Fhiterable, ©SZFFEI __getitem_ %ﬁfkﬁ%ﬂ%@'iﬂﬂﬁﬁl%%ll&”* WM TTEVIA, HE
T —NREFFIKER __len () Fik. WEMFHIEAA 1ist, str, tuple fil bytes %,
R B dict W _getitem_<) %u __len_ (), [HEHHIABGTEFH, HAE

1 ;AT B immutable BN B HEBOREHITE.

collections.abc.Sequence ?Hﬂ%ﬁ%xEXTﬁ/\Eji B0, BIE _ _getitem_ () I
_len_ () Z4b, BEIMT count (), index (), __contains__ () Ml __reversed_ () 5

LA e 11 SR 2 n] DA ) register ) R BIHIENT . BRI K38 172 5 TR B 2 S0,
I BTN EDE I S (o

set comprehension -- 45 &4 55X
Ab 3 — A AT E AT S T B TR I R M R E G —F BB 5k, results = {c
for ¢ in 'abracadabra' if c not in 'abe'} AN FEARLES {('r', 'd'}. BN
comprehensions.,

single dispatch -- M43k
—Fhgeneric function FYRIE, HALHEE T BANSEE R BRI

slice -- YJ i
W RS TREEsequence B—EB4 XS . YR &80 Frpric R al@m, 76 11 4L
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ANPAE S FREECE, Bl variable_name[1:3:51. #55 (FAR) FRicfENHREH slice
pOE

special method -- $55f J5 i
—Fhe Python BR=CIH FH IO 3, RN R B PA 4R E BAEG AT NS5 55 . XA B S PR
HRACBTRIZ . FEIR 7m0k 2 W, specialnames .

statement -- 41
BB (— RIS B BRI, —SABRI AT AR —expression BUEANTA KR
ZERY, AN if, while 8 for,

static type checker -- i A KUK iy 2%
eI Python RS I #4704, PAE IR WS F NP 5 45 IR M ANE T . RS mE 2727 LK
typing FiH,

strong reference -- 55| J|
1E Python [ C API 1, 385|238 NHFA 5| RS BT IlA x5 . ZEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py_NewRef () MRELAIHE M TRIEE— R RAERT I o G@H, SAER RS | A 1E A7
%35 | H LA py_DECREF () pR&L, DARESS | H AR -

i 2 Rl borrowed reference.

text encoding -- AN Z g% A,
f£ Python i1, —ANFAFERJ2—H3 Unicode fURS £ (JEFE) U+0000--U+10FFFF). S T AP EUE
—NFLRER, BEFRERT MR

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

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS TS str XTGR M file object, 38 H— AN SCA S5 B A2 Vi 0] — AN T 1) 1 A i o B
Bk Hrext encoding, CASCAFRIBIFRFEACAB ("r 3 'w') FTFFE M. sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

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

triple-quoted string -- — 5|3 4Fh
HRAW EAESENE S (7) S B51S ) WS, efEDRESERSH—A5 15
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
5, I HT DABSER 2 AT O T (0 IR HEAF , TGRS SURY A B B e B4 A

type
R Y E—> Python X4 J& TAHAFZE; AR RERRA —MIEE., BHLEEX R, AT
MER __class__ J&M, B0E# type (obj) EIREL,

type alias -- J3%Y 3}
—ANRA R SCiE], AEy OR HE E B R 45 R PR AT
R R R AL 2 2 2. il
def remove_gray_shades (

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

AT DACRE g L

Color = tuple[int, int, int]

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

ZIL typing Fll PEP 484, HAf XTI RERY HEAR 4 o

69


https://peps.python.org/pep-0484/

Python Setup and Usage, A {Thi4 3.12.4

type hint -- 237175
annotation “HAEE . KEM. RENESS0HR RMESS ST 2A,
RAUPL TR 2 AT EE I A2 Python BRI ZR, HEfIX#4A R0 & 5 RAHL. BEIEREDE)
IDE 2 AUHS b4 5 EAY
AR BIEMERRB R M T A typing.get_type_hints () KijjH, {HEHAS
=4I NTIpY e
Z: I, typing Fl PEP 484, g xf tb I Re I TEANHEA o

universal newlines -- jifi J] #i47
— PRSI T, RA T A A S AR B AT R AR s Unix (U745 Z)%E " \n' . Win-
dows I Zy5E "\r\n' PAMIAKR Macintosh [ Zy5E "\r', Z W, PEP 278 il PEP 3116 fl bytes.
splitlines () T Z MLV,

variable annotation -- 28 & bRl

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

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

S BARETER BTN AR L annassign —7
2 W, function annotation, PEP 484 F1 PEP 526, H iR T IINEE. J31E S 5 annotations-howto AT
PR AR R SR B

virtual environment -- Jg L3455
— PR HME SRR B s AT EREE, fui Python JYFURIN. AR £ 2RI THE Python 73 A AR A
ST HEIE— RS Laad i) HAl Python B HRR P HFT 4 -

HZ, venv,

virtual machine -- JE L
— G e A T R ST EAL. Python R HUML W] A T 1T R 4 igs BT A2 U byrecode o

Zen of Python -- Python Z i
F1|H Python AR N 537, B THMSHHXMIEST . &FHEERNEEL EERR
b 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

RERA  FB F1n FEE GPL %% 7

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

ik

GPL 4 H A FWRE Python 7E GPL "N %Afi. 5 GPL A[d], Ay Python ¥ n[ib&R fuifF @7y KB S
RIRCAS, TR IR i . GPL 3R R VF T IE(E45 Python Rl DAS HETE GPL T KA AR 14145
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A SRR YT )

BRI ARZAE Guido 1175 T TARMSNTEIEE , (X LKA N T RE .

C.2 FRERKLAH M5 A Python By F0F ¢

Python % {1 S B 6 IV TR 3T PSF 34T L.

M Python 3.8.6 FFA, SCRYHRERM. HRMEH SAIBLALAL R JH 2 PSF VAT s R 4 5 BSD 4T g
LR {46

FLE 4057 Python WAL TR R A9 VFAT . X EEVF R 2 SV VFAT 2 RIS — A . A R IX L8
A SERES A S FDIC Tk AE ey 7T 5B 33,

C.2.1 FF PYTHON 3.12.4 §§ PSF o] finiy

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

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

3.12.4 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 3.12.4 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 3.12.4 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 3.12.4 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
3.12.4.

4. PSF is making Python 3.12.4 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 3.12.4 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 3.12.4

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, 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 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JF5 /] PS5 1 fiz

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

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

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

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

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

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

agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
(Y
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(#2 E50)
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 g CNRI ¥#F o] il

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

Cawy

76

Appendix C. FSEFI¥FoliE




Python Setup and Usage, A {Thi4 3.12.4

(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

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

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

C.2.4 FF PYTHON 0.9.0 E 1.2 ) 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 3.12.4 DOCU-
MENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

80 Appendix C. FseF0iFaiE



Python Setup and Usage, A {Thi4 3.12.4

C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
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 ZiZZ1E 18 A

xmlrpc.client FEHVEL & PARAERH:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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

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

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.

*

E

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

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

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

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

"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

(ZF 30
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(#2 E750)
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

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

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

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

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

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

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

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

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
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
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(750
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

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

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

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

Disclaimer of Warranty. Unless required by applicable law or

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

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

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

has been advised of the possibility of such damages.

Accepting Warranty or Additional Liability. While redistributing
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

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 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)

(ZF 50
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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

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 47:

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
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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

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/s0x-12.17.7 tar.gz

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

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

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

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

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

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

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥ UL AFTH:

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

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

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

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

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

Python 53 SCHY:

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

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

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSERMV ALY IS, B W LA TiE,
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dictionary -- FH,60
dictionary comprehension —-- FHIEESRK,
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Python 3000, 67
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Python #IEZEY; PEP 11, 19,33,49
Python #IEZE; PEP 238,61
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PYTHONDEVMODE, 8
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PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
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Pythonic, 67
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 23
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7

PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 41, 47,52
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTEFS, 9, 13, 42
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8
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R
-R
PR, T
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regular package —— % # A, 68

A AATHI, T
sequence, 68
set comprehension -- £4# &R, 68
single dispatch —-- #E4-k, 68
slice —- #] K, 68
special method —-- #%k ¥ i, 69

statement -- iEA], 69
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69

strong reference -- H&E|/H, 69
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text encoding —- X AR, 69
text file —- XiXﬁ’, 69
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-V —-—with-dtrace, 25
AT, T --with-emscripten-target, 22
variable annotation —- T EAFE, 70 —-—with-ensurepip, 22
4, 66 —-—with-framework—-name, 27
fr A FTH IR —-with-hash-algorithm, 26
-2,5 —-—with-1libc, 26
-B, 6 ——with-1ibm, 26
-b, 6 —--with-1libs, 25
—--build, 27 ——with-1to, 23
-c,3 --with-memory-sanitizer, 25
——check-hash-based-pycs, 6 ——with-openssl, 26
CONFIG_SITE, 28 —-—with-openssl-rpath, 26
-4d,6 ——without—-c—-locale—-coercion, 21
—-disable-ipve6, 20 ——without—-decimal-contextvar, 20
——disable-test-modules, 22 —--without-doc-strings, 23
-E, 6 ——without-freelists, 21
——enable-big-digits, 20 ——without-pymalloc, 23
——enable-bolt, 23 ——without-readline, 26
—-—enable-framework, 27 ——without-static-libpython, 25
——enable-loadable-sglite-extensions, --with-pkg-config, 21
20 --with-platlibdir, 21
——enable-optimizations, 22 —--with-pydebug, 24
——enable-profiling, 23 ——with-readline, 25
-—enable-pystats, 21 ——with-ssl-default-suites, 26
——enable-shared, 25 ——with-strict-overflow, 23
——enable-universalsdk, 27 ——with-suffix, 20
——enable-wasm—-dynamic-linking, 22 —-—with-system—-expat, 25
—-—enable-wasm—-pthreads, 22 ——with-system—-1libmpdec, 25
—-—exec-prefix, 22 ——with-trace-refs, 24
-h, 5 --with-tzpath, 20
—--help, 5 —-—with-undefined-behavior-sanitizer,
--help-all,5 25
—--help-env, 5 ——with-universal-archs, 27
—--help-xoptions,5 -—with-valgrind, 25
—--host, 27 ——with-wheel-pkg-dir, 21
-1,6 -X, 8
-i, 6 -x,8
-J,9 —-—version
-m, 4 AATHI, 5
-0, 6 virtual environment -- E#IFE, 70
-00, 6 virtual machine —-— ME#HL, 70
-P,6
——prefix, 22 VV
-9, 7 -W
-R,7 /"%é’\'ﬁtﬁlﬁ’ 7
=S, 7 —--with-address-sanitizer
-s,7 AATHIT, 25
-u, 7 --with-assertions
-v,5 fr AATHIA, 25
-v, 7 ——with-build-python
--version,5 fr AATHIR, 27
-W,7 —-with-builtin-hashlib-hashes
-—-with-address-sanitizer, 25 - AATR T, 26
--with-assertions, 25 ——with-computed-gotos
—--with-build-python, 27 AT, 23
--with-builtin-hashlib-hashes, 26 ——with-dbmliborder
—--with-computed-gotos, 23 SAFTHIT, 21
-—-with-dbmliborder, 21 ——with-dtrace
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@ AT, 25 AT, 20
--with-emscripten-target —--with-undefined-behavior-sanitizer
BAATHI, 22 W AATHIA, 25
——with-ensurepip ——with-universal—-archs
LTI, 22 BAATHIA, 27
—-—with-framework-name -—with-valgrind
BRATEI, 27 BRATEIN, 25
—--with-hash-algorithm ——with-wheel-pkg-dir
BAATEI, 26 AATHIA, 21
——with-1libc
# AT, 26 X
—-with-1ibm -X
BAATHI, 26 BAATET, 8
—--with-1libs -x
# 4TI, 25 AT, 8
--with-1to
BAITHT, 23 4

—-with-memory-sanitizer
AT, 25
—--with-openssl
#AFTR, 26
—-—with-openssl-rpath
AT, 26
——-without-c-locale-coercion
A AATHI, 21
—--without-decimal-contextvar
#4720
—-—without-doc-strings
f AT, 23
——-without-freelists
#AFTHT, 21
——without-pymalloc
AT, 23
—--without-readline
AT, 26
—--without-static-libpython
wAATHIA, 25
——with-pkg-config
AT, 21
——with-platlibdir
A AATHI, 21
—--with-pydebug
AT, 24
—-—with-readline
# AT, 25
—-with-ssl-default-suites
A FTHT, 26
——with-strict-overflow
HAFTHT, 23
——with-suffix
@A FTHIT, 20
——with-system—expat
# AT, 25
——with-system-libmpdec
A AT, 25
—--with-trace-refs
AT, 24
—--with-tzpath

Zen of Python -- Python z##,70
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