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CHAPTER 1

=
&
EEAN
el

SE/NC

FAREUS A EAE E., CPython fEHr#f i ar 1T 55 .
CPython implementation detail: HABSEI a2 FTH En e G AR . 130, implementations.,

p—
1.1 nn%{T

W1 Python [}, 7] AFE & F HIAE RS0 -

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

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

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

AT command W) Python 5, command W] A2 —2187A], WA VAR AT BRI £ 40850, H
H, RIS AEAE Sl AR VR —
il ILIET, sys.argv IEANTCERN "—c", YU HZEMA R sys.path i3k (GHizxHZ
HH R E N T2 B A ) .
{#iffl command Z(<:5| % #Hit34 cpython. run_command .

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

TSRO ARG WA RS (coy). BB VAR 4% Python b4, (HASLHLXT It
AESRBIEDR (Bldn, VRS EFAT - E’J%ﬁ)

WAFR (e =) WAV AR S E R I, RAHE <pkg>.__main__
}’Ejﬂiﬂ‘iﬁ%ﬁhﬁ WEAT AR RO S5 ZI-‘%%I%EQA%%%%E’J I SRAN zip SCPFA AL P 2026
Bl

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

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

T BT AR BRI F R AT A, BERESU T sys . path BEUR AL O 4 5 S P
site-packages H3%. FTA PYTHON* MlaAs 8 o4 Z0%

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

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

il module-name &5 |k i3 cpython. run_module ,
S

runpy . run_module () Python fUHS AT PAELHE Y525 fiE

PEP 338 -- ¥ Hu e R A AT
18 3.1 UOE ek RAVE A FRRIZTT __main_ FAEHL,
TE 3.4 JUE P [RAE R4 25 A

MARMERIA (sys.stdin) R4S . FRiEs A Ly, fiH -1,
B IEIETIR, sys.argv ISE—ICER "-", [FE, E4ETHEMA sys.path 3k,
WESEE, &k HiEEF cpython. run_stdin .

<script>

AT seript ) Python U, XS RV (HEXFEMNS) SO AR SGE#AR, 51 Python U, 15
__main__.py XPFRIHSK, & __main_ .py SCPFRY zip SCPF.

BRI, sys . argy KSR IEM AT P E R IA L PR

URA R E e ) Python SCIF, WHEIZSUIEITE HSRIA sys . path BIFk, FF HABZ S5
__main_ BEHORMAT.

4 Chapter 1. 41758
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AR AR 44 Frfig 1) H SR e zip SCF, WHEIARZ A sys.path IFk, FHEZAEFR __main__.
py XPFHAE __main_ BEHORIAT.

— T I DA B GE T AT, R, sys . path BENEE A H &, AL PR site-packages
H%, 208 rH PYTHON* MR &,

fif filename ZH&5| % HiTHE cpython.run_file .
S
runpy.run_path () Python {5 0] DAE HEA 1) 430 e
RGOS, -1, sys.argv[0] NZFERFH ("), FHIELFHZME sys.path Hk. I
Ab, WRRG LR, BREAZE A tab #MAFIT H g% (20 rlcompleter-config) .
Z U
tut-invoking

£ 3.4 UH M HEhE A tab A2 Dy 5244 -

1.1.2 EHEIN

-2
-h
—-help
Print a short description of all command line options and corresponding environment variables and exit.
—-help-env
Print a short description of Python-specific environment variables and exit.

3.11 HiRE.

—--help—-xoptions
Print a description of implementation-specific —X options and exit.

3.1 fE.
—-help-all
Print complete usage information and exit.
311 Fr R fE.
-V
—-—version
fth Python A S IR . 7w BIANT
Python 3.8.0b2+
AP VTN, i EZAEREE, pln:
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 FrhiFife: —-vv Bk,
1.1. %417 5
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1.1.3 H{thi%kIn

-b

H str 5 bytes 8 bytearray ¥, SiXfH bytes 5 int i, &% 24 Fig 44 H %% (-bb)
B 2 4R

FE 3.5 L 0 bytes 5 int I,

Y5 WL R TF ), Python AYES AR E A .pye XK. Hi§55:# PYTHONDONTWRI TEBY TECODE,

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

-i

BT AL . pye SUAFRIBRIEIT N . 2L pyc-invalidation, Y4#k default i, Tl FIALE
SE REE T MG A (H I 7 S S A SCFRAR S BN AT IRE . 4B always B, BT TR AHE
1 .pye UM, AN C I E L Je R E RAERIFRYE HX Y A IS AT IIE . 2480 never I, Jk
TIEAAER - pyc SR S AR B A I SO E A T3k o

BT IRIERY . pyc SCPFITE SO 2 32 BRI .

Turn on parser debugging output (for expert only). See also the PY THONDEBUG environment variable.

This option requires a debug build of Python, otherwise it’s ignored.

ZWE A PYTHON* MdEAS &, fFlin, ©iXE R PYTHONPATH I PYTHONHOME,

See also the —P and T (isolated) options.

A — SR, s —c B, B sys.stdin A2, PUTHASR G4, thaidk AT
K. R{EEL PYTHONSTARTUP U4,

AT T, AL REET, AR e ER . R0 PYTHONINSPECT,

Run Python in isolated mode. This also implies —E, —P and —s options.

In isolated mode sys.path contains neither the script’s directory nor the user’s site-packages directory. All
PYTHON* environment variables are ignored, too. Further restrictions may be imposed to prevent the user from
injecting malicious code.

3.4 B fE.

Pk assert 1EA) DA AL PA __debug__ M{EVE RIS, lidHE . pyc ¥RA ZEIARM . opt-1
Y TSRS (bytecode) WS4 (0, PEP 488), BiE5:# PYTHONOPTIMIZE,

1E 3.5 MU fiKHs PEP 488 214 . pyc X4 .

FEA N -0 BRI IO FAFeR . AT . pyc I RA Z RN . opt -2 SR RECHIFEILIT: (bytecode)
W3CE4 (Z L PEP 488).,

1E 3.5 BCEHC: KA PEP 488 224 . pyc X4 .

Don’t prepend a potentially unsafe path to sys.path:

* python -m module command line: Don’t prepend the current working directory.

Chapter 1. 41758
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* python script.py command line: Don’t prepend the script’s directory. If it’s a symbolic link, resolve
symbolic links.

* python -c code and python (REPL) command lines: Don’t prepend an empty string, which means
the current working directory.

See also the PYTHONSAFEPATH environment variable, and —E and —T (isolated) options.

3.11 i fE.

-q
RIEAE <2 AR A s RIS . -
3.2 Hi e
-R
EE‘. ﬂgi‘ﬁﬁﬁmm BEIETIAL PYTHONHASHSEED MRFASREBLE A 0 MR, DA A REHLAL 2 HRIA
= Yo
7E Python - FIHIRCA A, HERE I S MG A FEALAL, F str Al bytes BYXTR __hash__ () BYME” I~k
AT EALE . B EATERA Python HERE P ARFFAZS, (HRETEHRE A Python HARZ A1 EA]
e AN AT o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen in-
puts that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED FUVFR WA AN T 38— [ e
TE 3.7 WS BTN £ PRl 220
3.2.3 FRIIRE.
-s
AENRF F P site-packages H FIMNE sys.path.
B
PEP 370 -- 43 P11 site-packages H 5%
-S
B site WAL T 5 (X sys . path (. WIR site RAEMEHEAMTAN
SEEFLX LA (SRR B A BN site.main ().
-u
5it i stdout 1 stderr JEAGE G . BLIEIINS stdin i TCFE M o
25 % PYTHONUNBUFFERED,
AE 3.7 JUE L stdout Fil stderr JiAE SCAS 2 PUAE AN FH 22
-v
BURIEWIIR I AT — A5 5, Bonsomainstr G2 siEss ). He Ay (-vv
) B, REBIRIN N ST — A5 8 IR R IRE R R RS k.
1 3.10 CEH: o site BN ARG 2R SALFR )l FUBRARAT . pth U
2] PYTHONVERBOSE
-W arg
ok 04 Python HUECE BB 45 (5 BATHIS) sys . stderr.
iﬁiﬁ;&ﬁ%ﬁ%/ﬁﬁfﬁTﬁ’ﬂ’ﬁ?ﬁ%ﬁﬂﬁ&Jﬂ TRERR T A A 4 (PR AE BN DL T 2 208 1Y
s ).
1.1. %917 7


http://www.ocert.org/advisories/ocert-2011-003.html
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-X

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

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

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

action:message:category:module:lineno

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

A i) DeprecationWarning %45,

action BN TR, {ELEUE T ICRI A B

message “FELAT T BA G EMIERG: RKAINS.

category “F-Bf LK BFPILE! (DeprecationWarning 5) . WK% KM 1 S prie st
RHZENHEERRNG T

The module field matches the (fully qualified) module name; this match is case-sensitive.

lineno “F BVURUAT S, Forb O ICREPFATTS , A4T 40 775

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

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

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

B IR —47, AR AR Unix JE3N # Lemd. XIE T DOS L g BEER AT .

PRE T2 A ARSI % J@ 355 . CPython H HiIE LT N4 w] I {E :
e —-X faulthandler |G/ faulthandler;
* -X showrefcount A[YEFEFE I B TEAC B AR A0E R G, fr b B s TR i i
PIFFERE . 3 O TR A

* —-X tracemalloc ffif] tracemalloc #iHt/FE%] Python WA EE IR BE . BRIAE LT, R
IS PR RR B 5 S T X tracemalloc=NFRAME DAJS )RR E [0 NFRAME
Wi IREE . 527 tracemalloc.start () T fEFERE.

e —-X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS

* —X importtime BIRFFUCFAFERAIIN ] B2 BRBIRZ TR, R (LIFRERSA) T H
s ) (HERRRE R A ) B E 1 thTE 2 S W AR P Al R4 th 4 - Mt YA il python3

-X importtime -c 'import asyncio'. HifZ[# PYTHONPROFILEIMPORTTIME,
* -X dev: 3l Python &AM, 5IATERINELL T B & 20 RIYB TR
e —X utf8 J2 Python UTE-8 fixt, -X ut£8=0 2% H Python UTF-8 #i= (HIEE E 3l ).
* -X pycache_prefix=PATH fuVFf .pyc XIH A DA E H s AIRBFFATHI, A2 AR .

S, PYTHONPYCACHEPREFTX o

Chapter 1. 41758
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-X warn_default_encoding issues a EncodingWarning when the locale-specific default encod-
ing is used for opening files. See also PYTHONWARNDEFAULTENCODING.

-X no_debug_ranges disables the inclusion of the tables mapping extra location information (end line,
start column offset and end column offset) to every instruction in code objects. This is useful when smaller
code objects and pyc files are desired as well as suppressing the extra visual location indicators when the
interpreter displays tracebacks. See also PYTHONNODEBUGRANGES.

-X frozen_modules determines whether or not frozen modules are ignored by the import machinery.
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”.

-X perf to activate compatibility mode with the perf profiler. When this option is activated, the
Linux perf profiler will be able to report Python calls. This option is only available on some plat-
forms and will do nothing if is not supported on the current system. The default value is "off”. See also
PYTHONPERFSUPPORT and perf_profiling for more information.

Bl AMER(EIE sys . _xoptions FURIEHUX L.

e 3.2 FOEE: ST —x 1.
3.3 FiMEhfE: -x faulthandler &I,
3.4 #rhiiHifE: -X showrefcount 5 -X tracemalloc 3%,

3.6 i INEE: -X showalloccount 3T,

3.7 FiRIEE: -X importtime, -X dev 5 -X utf£8 i,
3.8 HThfE: -X pycache_prefix i, -X dev LI W AELE io.I0Base 7 H4 R & il 5

close () R,

TE 3.9 BUE R i -X dev BeI, FEFAFERmIDABISEAERAE A encoding I errors Z41.
The -X showalloccount JEE L.

3.10 FRINHE: -X warn_default_encoding 3%,

Deprecated since version 3.9, removed in version 3.10: The -X oldparser option.

3.11 HfRINEE: The -X no_debug_ranges option.

3.11 #HiINHE: The -X frozen_modules option.

3.11 Frhi
3.12 Bl h

: The -X int_max_str_digits option.

o> b

=
b
g£: The -X perf option.

1.1.4 7R =4 R RYE TR

=J
PREA % Tython FE .
11, &7 9


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

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

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

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

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

PYTHONPATH

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

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

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

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

PYTHONSAFEPATH

If this is set to a non-empty string, don’t prepend a potentially unsafe path to sys.path: see the —P option for
details.

3.11 F R fe.

PYTHONPLATLIBDIR
MR EHRENIEE TS, MSEE sys.platlibdir A,
3.9 iR e

PYTHONSTARTUP

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

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

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

3.7 B

10 Chapter 1. <1755
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PYTHONDEBUG
BASR QRPN — RS T, B T8 - . WRBOy— R, MBS T2
FE —do

This environment variable requires a debug build of Python, otherwise it’s ignored.
PYTHONINSPECT

AR AR — D= TR, B T -1 I

Iz B Al Python A os . environ SRABHBUALERR 7 A5 5 il 46 AL A
PYTHONUNBUFFERED

BB AR — DS TR, B Y T8 o I

PYTHONVERBOSE
BEAS BRI — MRS T, BT HE v 0. RSO — A, e S T 2R
FHE -v.

PYTHONCASEOK

WS T HAE R, Python X520 import HAIHAYA/ING . X {LHE Windows Fl macOS FA7 %K.
PYTHONDONTWRITEBYTECODE
AR BRI A — AN ES FAFEE, Python FF AN 2R 7E S AR 5 A . pyc SUfF. XA T4
E —B P,
PYTHONPYCACHEPREFIX

WA E T MR, Python 5 7E 818 H ok W M M 2 B A .pye UM, A EK T 8
_ _pycache__ HFE%., XY TFEE -X pycache_prefix=PATH &I,

3.8 B HIfe.

PYTHONHASHSEED
AR AR BRI B B random, R H—AFEALEE A str Fl bytes X R Az H I FPT
WK PYTHONHASHSEED RN — M REFUE, PRV R 18 R 1 Fh 550 F o 2B 1A i B AL Ak P 6 25 1)
AU hash() £52R
E%E%%ﬁﬁﬂﬁm%%%ﬁﬁ,%mm?%ﬁ%$%%5ﬁﬁw,ﬁﬁﬁ#ﬁwmmﬁﬁﬁé%
AirfHo
BRI R —A~ [0,4294967295] FE [ )+ BERI L. @ BUH 0 i85k G A BEHILAL, o
3.2.3 Friirhe.

PYTHONINTMAXSTRDIGITS

If this variable is set to an integer, it is used to configure the interpreter’s global integer string conversion length
limitation.

3.11 Fri i ge.

PYTHONIOENCODING
MR B BTSN Z B E, EaBE 5l encodingname:errorhandler 153
i stdin/stdout/stderr Bf il 4% . encodingname # :errorhandler F/#ERE VI HE T, 57 str.
encode () RIS A .

XFF stderr, :errorhandler TRy ZANE; AP TREZ N 'backslashreplace',
TE 3.4 WUE P “encodingname” T4 PUAE 2 0 3& 1 o

TE 3.6 iU ER: 7E Windows I, XiF22 B 45 i & G2 b X 2 Z W& IL AR 5 T 8 2 1 i, BRIEIRSEE T
PYTHONLEGACYWINDOWSSTDIO, AR IE L B A€ [a] ) SRS T8 AN 32 HE 52 1)
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PYTHONNOUSERSITE
WRBCE T AR R, Python f AL Al P site-packages HKiFME| sys.path.
Z W
PEP 370 -- 43 P11 site-packages [H 5%

PYTHONUSERBASE

X R P A E K, ELTEMIT python setup.py install --user W g RiTHE A P
site—-packages H kAR VA I Distutils 422355 p{AE

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

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

PYTHONWARNINGS
WAS RSN T - 38T AEARBE B — A PUE SRS, B Y T2 e -, FIEHEHH
PR/ e v e T | e bt s B MU

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

Warn once per call location
Convert to exceptions

RNINGS=default

NGS=always
PYTHO NGS=module
S=once

Warn every time
Warn once per calling module

Warn once per Python process

#
#
#
#
#
#

INGS=ignore Never warn

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

WS IR EE A BB — AN AEZS 74F 5 faulthandler. enable () &{EREHNGIH M Jy SIGSEGY,
SIGFPE, SIGABRT, SIGBUS ll STGILL Z{5 52— ML I DA fi# Python [a]J1{5 B, I AS 4
#rF —-x faulthandler %5,

3.3 B fE.
PYTHONTRACEMALLOC

WR IR AR B — N EE A, W& tracemalloc fb X} Python Y774 B K IR
Bro 278 B IR PR T ER BRI [ 915 B b o Kk . 911, PYTHONTRACEMALLOC=1 HARFFHRIT
M. 25 tracemalloc.start () T .

3.4 FriIRE.
PYTHONPROFILEIMPORTTIME
WA BB — R R Python S ERAGKCSATER T KN, MRS S TR
ASITHIKE -X importtime,
3.7 FihRE.
PYTHONASYNCIODEBUG
MR W R BN — D EZ AR, WM& E ] asyncio iy #ist.
3.4 B fE.
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PYTHONMALLOC
W Python PYAE4) tds /B2 B 808 1
P Python T F () P72 e 2 T -
o default: ffif BRIAAED LRS-

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

JERY malloc () K%K

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

LA PRI T
* debug: & BIANFBLAZ FA22 I 1.
* malloc_debug: 5 malloc fEMHIA S LI T .
* pymalloc_debug: 5 pymalloc MH[E{EHA L2 1.
TE 3.7 B S 34N T "default " 4piHs.
3.6 B YIfE
PYTHONMALLOCSTATS

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

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

e 3.6 BUE R A B BUAE AR ] AR TR R AR 49 Python. MR ERERE N — D= 5475 M
PR RTRCR -

PYTHONLEGACYWINDOWSFSENCODING

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

XA PAAFIZ 4 TBE T sys._enablelegacywindowsfsencoding () B H
B] F 4 Windows.,
3.6 B PIfE: HEZHE S PEP 529,

PYTHONLEGACYWINDOWSSTDIO

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

WERARHE R E ) (B SCOFEUEE ) A48 45 & 2% b DX WAL B2 Bl 205
1] 4 Windows.,
3.6 HiHhE

PYTHONCOERCECLOCALE

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

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

¢ C.UTF-8

1.2. IMBETE 13
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e C.utfs8
e UTF-8

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

(i 3 B3 o b 1 B X Xl i o ) T — AN IR TR B 3 sys . stdin fl sys.
stdout J8§Hf surrogateescape RPN (sys . stderr &44%2{#i ] backslashreplace
(I FEAT AT HAD e T v — ) o SX B AL BRAT Ry m] DA 35 7 s ) PY THONTOENCOD TNG HeFB i o

BT HE 0, WREGE T R R, sCE AN 24 Python s2 4 TR B RIAR LIS HEAS Bz fil e v il A
e ) X3 T A T 1 RS ) 5 B PYTHONCOERCECLOCALE=warn ¥ 52 Python ¥ stderr L&
HEEHE .

EEE, R I e e 55 ), s E OO R BN A3 1) B AR DI, BRIN PYTHONUTE S 4T
FHFEAL GE R HE T ASCIT [ DRI AR B 380G o 20 (] Bl 27 ) 30K 79 0 el ek DA it il R ] ASCIT TiiAS 2
UTF-8 fEN RS M.

Availability: Unix.
3.7 B IfE: S PEP 538 T fEEN .
PYTHONDEVMODE

USRI A RO A2 A5 e R Python JFAM, SIAFERIATE BT R & BT R
BT .

3.7 B Hte.
PYTHONUTF8
WA 1, FF2 )5 Python UTE-8 5
FrH 0, W&4EJ] Python UTE-8 5.
BEAT ] HAD IR 2 A5 e AR ) h AL 0 1) - B 1%
3.7 B Hse.
PYTHONWARNDEFAULTENCODING
WAL IAAE B R — A RS A, WA SR b X BRI GRS I, ¥F 2251 & —%k EncodingWarning

12 A i0-encoding-warning 3 T 1 .
3.10 i fE.
PYTHONNODEBUGRANGES

If this variable is set, it disables the inclusion of the tables mapping extra location information (end line, start column
offset and end column offset) to every instruction in code objects. This is useful when smaller code objects and pyc
files are desired as well as suppressing the extra visual location indicators when the interpreter displays tracebacks.

3.11 FiHIHE.
PYTHONPERF SUPPORT

If this variable is set to a nonzero value, it activates compatibility mode with the pe r £ profiler so Python calls can
be detected by it. See the perf_profiling section for more information.

312 e
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1.21 FiAEXTE

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

If set, Python will dump objects and reference counts still alive after shutting down the interpreter into a file called
FILENAME.

FEH -——with-trace-refs ik K & Python,
311 HTHR I fE.
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fil#E K241 Linux ZATH L, HAER—M4REES A M . (H2, GnT AR LA F i St L8

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

S
https://www.debian.org/doc/manuals/maint-guide/first.en.html X}F Debian i
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
%}-F- Fedora FH

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

2.1.2 7 FreeBSD 1 OpenBSD _k

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture.
—here>/python-<version>.tgz
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 t

PRA] DAM OpenCSW SREL ., 2235 o fdi i & AR AHY Python, H Al pkgutil —i python27.,

2.2 {33 Python

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’s source or just grab a fresh clone. (If you want to contribute patches, you will need a clone.)

e R ) i - AL

./configure
make
make install

FisE Unix PG 902 5 8 0 AR SR 008 3 2 TR SRAE Python JEAURI R AR H 5% R 1) README.rst 3C{4:
H

Pt make install AJPAZE B3 python3 bt scfd. R, ZIU# ] make altinstall T
AR make install , W HEHFHLET exec_prefix/bin/pythonversion

2.3 5 Python #XBIEEEF

KT AR prefix (${prefix} ) Ml exec_prefix (${exec_prefix} ) BT %%,
MRk GNU #F; B AT T REAH ] .«

B, FERZH Linux R4 E, WEMBOAMER /usr .

XH/EFE 2E
exec_prefix/bin/python3 PR B HEFA O B
prefix/lib/pythonversion, exec_prefix/ | GG bRUERELRY) H FRIHEZENL E
lib/pythonversion

prefix/include/pythonversion, 145 HF & Python ¥ & Al A\ fRE#S T 75 1Y in-
exec_prefix/include/pythonversion clude SCLFH H F TR B
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script

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

’#l/usr/bin/env python3

FAERA PATH 14822 Python fiféds. (H12, HL4E Unix RS HEH env fi s, HIMLTTREF SN /usr/
bin/python3 fifi g A R -

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

2.5 HEFE X OpenSSL

L B AT RIRY OpenSSL FEEAN R FALAFAEIE , 5 HREI 15 openssl. enf UMFEAFFSHER H %,
AT /ete Fo FERZBBEATIR FIZSCIRAE /ete/ssl (3 /etc/pki/tls Ho % HKIEMN Y
& —A> cert .pem XHFI/E—> certs Hik.

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

2. F#k. I %03E OpenSSL., HHALA/RME ] install_sw AR install. install_sw I HFRA
£ openssl.cnf,

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

$ make -J1 depend
$ make -78

$ make install_sw
$ popd

3. Build Python with custom OpenSSL (see the configure ——with-openssl and ——with-openssl-rpath
options)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

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

24. 210 19



Python Setup and Usage, A% 3.12.0a0

20

Chapter 2. 7£2 Unix ¥iE T {EH Python



CHAPTER 3

Bt & Python

31 BEESH

JAAF HFAI A . /configure WA S5

’ ./configure --help

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

3.1.1 AR

——enable-loadable-sqglite—extensions

CFF _sqlite ¥REHUT I RIMEBY & (BRIHTE) .

%, sqlite3.Connection.enable_load_extension () J{EH] sqlite3 fibk,

3.6 HiIHE.
——disable-ipv6

S TPV SCRE (FF R SCRABRINE ), UL socket ik,
——enable-big-digits=[15]|30]

5E X Python int $UFRYLLRFAR/N: 15 5 30 LUk

By default, the digit size is 30.

X PYLONG_BITS_IN_DIGIT & 15 8% 30,

%l sys.int_info.bits_per_digit .
——with-suffix=SUFFIX

H§ Python {1y ] PUAT SO E 2Rl SUFFIX .

The default suffix is . exe on Windows and macOS (python . exe executable), . js on Emscriptennode, . html
on Emscripten browser, . wasm on WASI, and an empty string on other platforms (python executable).

21
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TE 3.11 R 5 2i: The default suffix on WASM platform is one of . js, .html or .wasm.
—--with-tzpath=<1list of absolute paths separated by pathsep>
4 zoneinfo.TZPATH MEFEIARIN X R IK1E. Sl zoneinfo BT iR HCE -

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

2] os.pathsep HRTFEFT
3.9 Bl Hie.
——without-decimal-contextvar

Ui _decimal RIS I LRLAD 1R 3, TIARHFAN LR (L), 20 decimal B
B,

2%l decimal . HAVE_CONTEXTVAR fll contextvars Fik,
3.9 FrhfE.
—-with—-dbmliborder=<list of backend names>
A dom BIHL db Ji5 s 2T -
GHERAES (1) SROFAS, B Ema0T.
¢ ndbm ;
* gdbm ;
* bdb .
—--without—-c-locale—-coercion
S CiEH A UTE-8 s il 2k (BRI ).
AE X PY_COERCE_C_LOCALE %,
2| PYTHONCOERCECLOCALE F1 PEP 538,
——with-platlibdir=DIRNAME
Python JEH 544 (BRIAH 1ib).
Fedora 1 SuSE 7 64 {\i°F-5 ff] 1ib64 .
Zf] sys.platlibdir .
3.9 Hi e
—--with-wheel-pkg-dir=PATH
ensurepip BB wheel € H K (BRIAHT).

L Linux ZATHFT GRS 22 SO ZEAR 408 ¢ 22 . 41 Fedora fF “/usr/share/python-wheels/“ H 53¢ T %
A wheel 44, MALSE ensurepip._bundled i,

3.10 FrHLIIBE.
——with-pkg—-config=[check|yes|no]
Whether configure should use pkg—con£fig to detect build dependencies.

¢ check (default): pkg—config is optional
¢ yes: pkg—config is mandatory
* no: configure does not use pkg—config even when present

3.11 i HE.
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——enable-pystats

Turn on internal statistics gathering.

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

Use Tools/scripts/summarize_stats.py toread the stats.

3.11 FiHIIfE.

3.1.2 WebAssembly Options

—--with-emscripten-target=[browser|node]

Set build flavor for wasm32-emscripten.
¢ browser (default): preload minimal stdlib, default MEMFS.
* node: NODERAWES and pthread support.
3.1 RE.
——enable-wasm—-dynamic-linking
Turn on dynamic linking support for WASM.

Dynamic linking enables d1open. File size of the executable increases due to limited dead code elimination and
additional features.

3.11 FrHIIfE.

——enable-wasm—-pthreads

Turn on pthreads support for WASM.
3.1 R RE.

3.1.3 LZATAYER

——disable-test-modules
GRS test IR, Al test H] _testcapi §IJEEIR (BUASHMIFH25E).
3.10 Hih I RE.
——with-ensurepip=[upgrade|install|no]
TEFE Python ‘LB HIEATIY ensurepip A
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fif% .
* install : i84T python -m ensurepip --altinstall fjid.
* no : /AIB4T ensurepip.

3.6 B fE.
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3.1.4 MgEkIN

Configuring Python using ——enable-optimizations —--with-1to (PGO + LTO) is recommended for best
performance. The experimental -—enable-bolt flag can also be used to improve performance.

——enable-optimizations
M prOFILE_TASK R VARCE S E TR (PGO) (BRINHEEM).

C 45i¥#s Clang FFZ A F| 11vm-profdata fF 4T PGO, fF macOS I, GCC WFEEHFIE: 1E
macOS | GCC HJ& Clang [ 314 M E

R ——enable-shared fl GCC , ifn] PAZEH libpython HH i SUIME : FEgmiFas FIEERE AR AR

EHHA —fno-semantic-interposition .

3.6 B fE.

TE 3.10 fREM: #F GCC Effiff] ~fno-semantic-interposition .
PROFILE_TASK

Makefile Fl | {3FHEA5 5 PGO fl § ) Python 4755k

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

3.8 B fE.
——with-1lto=[full|thin|no|yes]

e A b s s E . (LTO) (ERIACHEEH) .

LTO ff C %ii%#% Clang FF2 ] F| 11vm-ar Z4f (7F macOS MK ar) , DA KSR LTO By HEHE: 2%
(1d.gold 8% 11d).

3.6 HiIHE.

3.11 #HhRINHEE: To use ThinLTO feature, use ——with-1lto=thin on Clang.

TE 3.12 it B g Use ThinLTO as the default optimization policy on Clang if the compiler accepts the flag.
——-enable-bolt

Enable usage of the BOLT post-link binary optimizer (disabled by default).

BOLT is part of the LLVM project but is not always included in their binary distributions. This flag requires that
llvm-bolt and merge—fdata are available.

BOLT is still a fairly new project so this flag should be considered experimental for now. Because this tool operates
on machine code its success is dependent on a combination of the build environment + the other optimization
configure args + the CPU architecture, and not all combinations are supported.

3.12 i RE.
——with—-computed—-gotos
TESRMEF A goto THEL (FESCRefgmidas LAVAE ) -
——without-pymalloc
S5 SE Y Python AFF/) BiLd pymalloc  (BRIAKEHT) -
Z WIS AR & PYTHONMALLOC
——without—-doc-strings
SRS SOR AT ER A NS T (BRIAE )« Python HRE SR SCRY A5 ER R 3252
AE X PY_COERCE_C_LOCALE %,

] %% PyDoc_STRVAR () &
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——enable-profiling

H gprof JEi C il F R ITAL (BRINCHEEN).

3.1.5 Python @AiXR%miF

JAIRAS Python 245474 —-with-pydebug SESH .
PRAS R RCR -
o BOARRPA S 78 warnings B, BOAES IR0 2 1Y
* f£ sys.abiflags A d Fric.
e I sys.gettotalrefcount () PR,
o MATSEINA-X showrefcount ,
¢ Add —d command line option and PYTHONDEBUG environment variable to debug the parser.

e Add support for the __11ltrace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

o LB NAFECTR 1, DATEARS I 22 o DX i HB LAt PO A7 1%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

¢ Add runtime checks: code surrounded by #ifdef Py_DEBUG and #endif. Enable assert (...) and
_PyObject_ASSERT (...) assertions: don’t set the NDEBUG macro (see also the ——with-assertions
configure option). Main runtime checks:

= I T RS S AR A
— 7 Unicode Fll int XY R, WAHERABSHET TS, AT MM T ROIR AR 5.
— PR RE D T B O e 2 1 S 0 R SR R T I A 25 I R e
— Check that deallocator functions don’t change the current exception.
- BRI EESS (gc.collect () BRE) FRTEH)— BT Lo ARG 7
— MR SERBUH B 7 AU}, Py_SAFE_DOWNCAST () ZE A AR i Al ik A o«
Z: I, Python JF KA AL BE S - - with-trace-refs .

16 3.8 RS Pk A AT WO IR AR 1 2 PR IR 2 ABI SRS 7€ X T Py_DEBUG 5 AR A [F I & XL T
Py_TRACE_REFS % (& --with-trace-refs &¥), Xo| A TMHE——Ab R E ABI FEARIH Y

3.1.6 AKX kIR

—-with-pydebug
FERIRAZ R T 40 iF Python: 58 L% Py_DEBUG (BRIANZE ),
—--with-trace-refs
H TR G IR CBRIAHEE) .
ORI :
* "EX Py_TRACE_REFS %%,
* IA sys.getobjects () FR%L.
o IFIEASEANA PYTHONDUMPREF'S
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PR A S B AR (BRAGR AR ) SR (Py_DEBUG Ml Py_REF_DEBUG %) ANH % ABI %
PE,

3.8 Hi e
—--with-assertions
SiFNHEH CWrS: assert (...); Ml _PyObject_ASSERT (...); (BIARNEM).
WERBCE I ZHL, WIHE OPT ik A0 i AN 3 NDEBUG 7%
Bl --with-pydebug MW (FiX%FHEX), B LU AKIE.
3.6 FrIRE.
—--with-valgrind
JE ] Valgrind  (BRIAZER]).
—-with-dtrace
JE H DTrace (BRIAZEH).
25 F DTrace £ SystemTap iz, CPython.
3.6 HiIHE.
—--with—-address—-sanitizer
J& JH AddressSanitizer PJfEEE R asan, (ERAKHEER).
3.6 HiIHE.
—-with-memory-sanitizer
J& ] MemorySanitizer EEEIRIG I msan, (BHIANEEH).
3.6 HiIIEE.
—-with-undefined-behavior-sanitizer
J&t FH undefinedBehaviorSanitizer 5 AT M# M ubsan, (BHANEER).
3.6 FrIRE.

3.1.7 §EEIRIEN

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

3.1.8 FEikIn

--with-libs='1ibl ..."
SR INEE (BOARZ)

—--with-system—-expat

B2 expat PR pyexpat BB (BROANT).
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——with-system—£ffi

B LR ££1 EGIE _ctypes ¥ RER, 2L ctypes ik (BRARE MRS E) -

——with-system—-libmpdec

ME LR mpdec FE4iI% _decimal §EEIR, Sl decimal B (BOIANT).

3.3 B IhE.
—--with-readline=editline
H editline JFE{ERN readline FEHL S
X WITH_EDITLINE %,
3.10 BRI BE.
—-without-readline
A readline Bibe (BRiAZ),
A5 X HAVE_LIBREADLINE %2.
3.10 FrHLIIBE.
——with-1ibm=STRING
B 1ibm e PR STRING (RO DL RGN E) «
——with-1ibc=STRING
H Libe C N STRING (BOATE IR SE &) -
—--with-openssl=DIR
OpenSSL FR H 5%
3.7 FihRE.
——with-openssl-rpath=[no|auto|DIR]
BCE OpenSSL FERYIZA I A2 H 5% (rpath).
* no (BRA): AN E rpath,
e auto: WYE--with-openssl M pkg-config Hzhf rpath.
* DIR : H &% rpath,
3.10 BRI BE.

3.1.9 L& MRk

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
k% Python/pyhash.c RHPEAEEE.
¢ siphashi13 (default);
e siphash24;
e fnv.
3.4 HRIEE.
3.11 FiRINEE: siphashi3 is added and it is the new default.

31. BEESH
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——with-builtin-hashlib-hashes=md5, shal, sha256, shab12,sha3,blake?2
P EL I A AR -
e mdb,
¢ shal,
* sha256,
e sha512,
» sha3 (1 shake),
* blakeZ2,
3.9 FrChfE.
——with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BRIARY B RSB T4 5
* python (BRIAE): R Python HEFEFE
* openssl: £ OpenSSL BRiAEAZ .
* STRING : R A L5475
Z L ss1 Bk,
3.7 B RE.
1E 3.10 iR E M WE python I STRING A TLS 1.2 B ARMRAS I H8L o

3.1.10 macOS #&In

2, Mac/README . rst o

——enable-universalsdk

——enable—universalsdk=SDKDIR
Bl H B —EHI A . SDKDIR $5 5% MR F ) macOS SDK - (BRAHTS ) .

——enable-framework

——enable—-framework=INSTALLDIR

1l Python.framework , i A< LS 4EHY Unix 23500, TS50 INSTALLDIR §i 7 T 23586 ((BAY

7)o

——with-universal-archs=ARCH
A A ] o ) R SR RIS B T ——enable—universalsdk B A B
AT :
* universalZ2,
¢ 32-bit,
* 64-bit,
* 3-way,
* intel,
e intel-32,

e intel-64,
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e all,

——with-framework—name=FRAMEWORK
A macOS i) python HEZRFE E A FR, (V4R E T ——enable—framework WAL (BRA: Python),

3.1.11 Cross Compiling Options

Cross compiling, also known as cross building, can be used to build Python for another CPU architecture or platform.
Cross compiling requires a Python interpreter for the build platform. The version of the build Python must match the
version of the cross compiled host Python.

—-build=BUILD

configure for building on BUILD, usually guessed by config.guess.
—-host=HOST

cross-compile to build programs to run on HOST (target platform)
—-with-build-python=path/to/python

path to build python binary for cross compiling

3.1 RE.
CONFIG_SITE=file

An environment variable that points to a file with configure overrides.

Example config.site file:

# config.site—-aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_£file_ dev_ptmx=yes
ac_cv_file__dev_ptc=no

Cross compiling example:

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

3.2 Python ¥ &4t

321 HERGEHEEXH

e configure.ac=>configure;

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

e pyconfig.h (H configure fZ#);

e Modules/Setup: Hf Makefile {fi [} Module/makesetup shell fiiAH ) C P fE;

* setup.py: C extensions built using the setuptools package.

3.2. Python {3 &% 29
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322 FEHELE

CxXf (.c) RYEAMGM (o) M.
o NS libpython (.a) s&HXTERCRIEER .
* python.o fIF#SFE 1ibpython s | i A F2)F python H1,

C ¥ )& Makefile (&} Modules/Setup ) #l python setup.py build f#.

3.2.3 FZE Makefile B#x

* make : FAARHEEMZ Python,
* make platform: : #4# python #)¥, (HAMEARMELEY IR

* make profile-opt : fi# Jf] Profile Guided Optimization (PGO) #4 # Python . 4R W] PAf# ] configure
M -—enable-optimizations PHRMER N make MABIAH#E (make all s{H 2 make ).

* make buildbottest : 4% Python }iz4T Python i {4:, 5 buildbots |z Python [ 5 ZAH[H] .
WEASE TESTTIMEOUT (H: AB) KRB I E] (BRIAH 1200 B 20 434h)

e make install: FJ#EFZ:% Python

* make regen-all : EHAEM JLF) FrE &M XH; make regen-stdlib-module-names Fil
autoconf WA HARAE A SCIF R Z AT .

» make clean : FEERMIEI I,
* make distclean: S5 make clean #[H, (HHLHHIER H & BA G A SCH:.

324 CHRE

— C P 2B N B ), R sys o BA1RAEE X T % Py_BUILD_CORE_BUILTIN f{/F
DUN R, NERHE A _ file @i

>>> 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_ '

Other C extensions are built as dynamic libraries, like the _asyncio module. They are built with the
Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup ] T/ Makefile H A5, PAMSH C 4 . FESCIFIIT, CHOE N N BRI, TEfRIL
*shared* Z J5iE XY PG A B E

setup.py MIAHMH distutils BHURF CAHESN LT,
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% PyAPI_FUNC() , PyAPI_API () Al PyMODINIT_FUNC () fF Include/pyport.h FHE X AMFE, Bl
RTBE5E X% Py_BUILD_CORE_MODULE ,

e YN Py_BUILD_CORE_MODULE EX 7T, {#i/fl Py_EXPORTED_SYMBOL .
o M# ] Py_IMPORTED_SYMBOL .

st %: Py_BUILD_CORE_BUILTIN #{51RAEME N L EMER CP L, BRI PyInit_xxx ()
MASH S, SESFARHH InportError .

3.3 ZmiFREFOSEREIMIRE

A . /configure FIFMNGAS R ERIEN, JFP Makefile .

3.3.1 FAERRHIERE

CONFIGURE_CPPFLAGS
ASE CPPFLAGS WHBAEEYS . /configure 4%,
3.6 B IIRE.

CPPFLAGS

(Objective ) C/C++ TALHE bR, BIfN, () ~I<include dir> HISRARALSCHE— DR IER H
5% <include dir> H1,

CPPFLAGS Ml LDFLAGS #¥ig AL 7 shell f9{E, PAfHE setup.py BENS(H FHIAEEAR &5 2 10 H S 29
JEARER

BASECPPFLAGS
3.4 FTRIIHE.

PY_CPPFLAGS
R AR SRR G SN T A MY AL BE AR AR A

B 40 M: $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) »

3.2 BN fE.

3.3.2 HiFIIRE

CccC

C HiFarda <o

Bin: gcc -pthread.
CXX

Cr+ iR

Bin: g++ —-pthread.,
CFLAGS

C Gk ashras o
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CFLAGS_NODIST

CFLAGS_NODIST JHI T Fy i fiessfl stdlib C ¥ J€. 4 Python 223 )5, Hiifiebrs RNV iZ M A distutils
CFLAGS f—¥R4rmF, AIPAEAE (bpo-21121 ).,

In particular, CFLAGS should not contain:

* the compiler flag —I (for setting the search path for include files). The —I flags are processed from left to
right, and any flags in CFLAGS would take precedence over user- and package-supplied —T flags.

 hardening flags such as —Werror because distributions cannot control whether packages installed by users
conform to such heightened standards.

3.5 BT fE
EXTRA_CFLAGS
M4 C Giidedndia 2.
CONFIGURE_CFLAGS
A5 CFLAGS WHEAE LY . /configure A,
3.2 i hhe
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST {HAZ L4 . /configure A,
3.5 Fri e
BASECFLAGS
B S RS A2 T
OPT
AR o
CFLAGS_ALIASING
JUREEUR AR S bR, HI T 4R1E Python/dtoa.c
3.7 B e
CCSHARED
T I A bn s
4N, —£PIC 7 Linux A1 BSD F{#if.
CFLAGSFORSHARED
AL AR AT G SCAE RN TS C ARAG
, BAM: $ (CCSHARED) , ¥{--enable-shared B HINS, W24
PY_CFLAGS
BRiAN: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

B A °N: $(CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$(srcdir)/Include/
internal .

3.5 B fE
PY_STDMODULE_CFLAGS
TR X R SRR C ARk

BRiNK: S (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $ (CFLAGSFORSHARED).

3.7 B e
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PY_CORE_CFLAGS
24NN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 B fE.

PY_BUILTIN_MODULE_CFLAGS
iR RARs, FFARIE R A N BRI HE, Al posix Bk
BiAK: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 FriIfE.

PURIFY
Purify fjy4. Purify j&— AN PWAFRIARE T -
BINK: EFfrs (M ).

3.3.3 sfEIRRENL

LINKCC
HTHEW python fl _testembed WFEIFINEEERR T2 .
Default: $ (PURIFY) $(CC).
CONFIGURE_LDFLAGS
A LDFLAGS W{HW G R4S . /configure 4,
WEYFEE CFLAGS , LDFLAGS 4, XA M Fin] DATE G 24T B R E AR i 68, 1A F fl il 5]
T HIMH
3.2 B HfE.
LDFLAGS_NODIST

LDFLAGS_NODIST [l =5 crracs nNopIST MlA. ¥4 Python Ze3% 5, HEiEgetri RIVAZK N
distutils LDFLAGS f—3R43 I}, B PAM#EHE (bpo-35257 ).

In particular, LDF'LAGS should not contain:

* the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to right,
and any flags in LDFLAGS would take precedence over user- and package-supplied —L flags.

CONFIGURE_LDFLAGS_NODIST
AF B LDFLAGS_NODIST WIfHf%i#%; . /configure AR,
3.8 FrifE.
LDFLAGS
FEREgeAna, B, WSRARRPEAE A ERRER H SR <1ib dir> o, WA -L<lib dir>.

CPPFLAGS Ml LDFLAGS #iif B0 {5 shell OfEL, DATE setup.py BB (i I ERSRAS & i 1) H SR M 2
JERLH

LIBS
HEEAR G, TEEER Python W] AT SCIRITRS IR (% 2 45 BERE AR -
Blin: -1rt .

LDSHARED

WA IR .

¥RiA°h: @LDSHARED@ $ (PY_LDFLAGS) .

3.3. HiFBFREBIFRE 33
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BLDSHARED
ML 1ibpython 4.
YRiA S : @BLDSHAREDR@ $ (PY_CORE_LDFLAGS) .

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

PY_LDFLAGS_NODIST
¥RiAH: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

3.8 Bl e

PY_CORE_LDFLAGS
JHT A AR REAR A R S R S AR AR A
3.8 Bl e
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7 Windows _E{& F Python

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

5 KZ8 UNIX RGHMIIRS AR, Windows RS54 114345 Python, Z4E% CPython [ A B 44 1% T4 —1
KATH ) Windows ZZ%EFEFF (MSI ), CLfff Windows f PRI 4e%s . X2y £ A TR P g
M2z Python I, FINAZ DBRESRANIE . 2o AR IR ] DU — G LRSI B 1 2t I HAT DK B FE
A Ay AR ML B zip SO

4n PEP 11 firiA, Python %1 OGS Windows -5 11 SZRF PR T4 Microsoft kb T 1E K S5 1 1] N i i
A, IXFEWRE Python 3.12 37 Rf Windows 8.1 K HFHIMAS . USRS % Windows 7 SZHF, 43¢ Python 3.8,

Windows @it TV Z AN ALY, A TERREFHA — B MRS
AL WEITH AL, XU Python HEATALMZEAIIH IIF A N AN, B2k,

Microsoft Store ¢, is a simple installation of Python that is suitable for running scripts and packages, and using IDLE or
other development environments. It requires Windows 10 and above, but can be safely installed without corrupting other
programs. It also provides many convenient commands for launching Python and its tools.

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

Tk B9 €L 2 Python HyBR/NEHRAD, T8 A A B R R RE 7 A

4.1 EBREERF

411 ZREERE

PUA™ Python 3.12 2 FEF Al I N 3K - 32 (i1 64 PRI H WA web installer (WEEZ%40) J&— /N1
VIR TR, ERfE el i, RISHE A T RITTRNEN. ofline installer  (BZLHAL) WEBING
BTN, FTREBEDI ARV TREE Internet TEFE N, TES R 2T 2w 5 DA T ARAE LR AR vl R B
b7V

R LR G, W LAEFELA R AR —
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZHIZ2%)7:

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

* Python $§ 2245 B 5 H - H s

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

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

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

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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4.1.2 B MAX_PATH PRl

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

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

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

4.1.3 Ft Ul 23

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

The following options (found by executing the installer with / ?) can be passed into the installer:

B ik

/passive to display progress without requiring user interaction
/quiet to install/uninstall without displaying any UI

/simple to prevent user customization

/uninstall to remove Python (without confirmation)

/layout [directory] | to pre-download all components

/log [filename] to specify log files location

B FE O 24 name=value , FePMAGR 0 RAMIAHFE, 1 FRNIAFitk sk B2, 1]
FE T 52 86912 A0 3«
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B ik BANME
InstallAl- | A PTG I e, 0
1Users
Target- A H 5 ELT InstallAllUsers 1643
Dir
Default- N P2 BB i ERA 263 | $ProgramFiles$\Python X.Y By
AllUser- | fg4% SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- R 2407 PAAER I BRIN Y | $LocalAppData%\Programs\Python\PythonXY or
faultJust- | ZEpEAE $LocalAppData%\Programs\Python\PythonXY-32 or
ForMeTar- $LocalAppData%$\Programs\Python\PythonXY-64
getDir
Default- | Ul P /R AUBRIN A & L% | (%)
Custom- H
Target-
Dir
Associ- | WRIALEE T )Rsh#s, WAE | 1
ateFiles SRR,
Com- P .oy XHgRIFEN .pyc | O
pileAll o
Prepend- | Prepend install and Scripts direc- | O
Path tories to PATH and add .PY to
PATHEXT
Append- | Append install and Scripts direc- | 0
Path tories to PATH and add .PY to
PATHEXT
Shortcuts | IR Z2%E, MREds, OB | 1
Al IDLE A sty X
In- 4235 Python T+JJj} 1
clude_doc
In- LR R S 0
clude_debug
In- Install developer headers and li- | 1
clude_dev | braries. Omitting this may lead to
an unusable installation.
In- Install python.exe and related | 1
clude_exe | files. Omitting this may lead to an
unusable installation.
In- Z-4E1E B T Windows v Python | 1
clude_launchet 7 25 .
Install- Installs  the  launcher for | 1
Launcher- | all users. Also requires
AllUsers Include_launcher to
be setto 1
In- Install standard library and exten- | 1
clude_lib | sion modules. Omitting this may
lead to an unusable installation.
In- 2B S pip A1 setuptools 1
clude_pip
In- Install debugging symbols (*. | O
clude_symbaotsdb)
In- 2% Tcl/Tk S F¢F1 IDLE 1
clude_tcltk
- LA IEPENRUE T I Chapter 4. # Windows L {#F Python
clude_test
In- LS AR Y A 1
clude_toolg
T aiincherOWKY 2208 Pa B 3 dE2E -4 | )
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

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

<Options>

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

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

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

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

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

414 BTFREE

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

M FERFFRAT AN fiv % AR 2004 AT RERYAL 5 SCPF . FICAF2ERF python-3.9. 0. exe By LR P
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

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

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%2 Python Ji5, #XRI VAL Windows H) “FRFMITIAE” THAMEIMERDIGE. 4 Python & H I ks “H)
B VARG R TIT 2R

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

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

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

FREE WA AL, SRR I BB Windows 10 8387, F-4E Microsoft Store 3 ] #7414 2 "Python 3.12”
o TRARRESEN S )T B Python Software Foundation % 7f - 4235 .

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

GRS G, BT DAYE TR UG 3E B b 4k BB ok 2 8l Python. 5§ 3% AT DAYE £y & 42 75 £5 ok PowerShell 23 1 A
python KJE3. AN DA A pip 8¢ idle >Kfifi ] pip A1 IDLE. IDLE tH¥EH IR A,

JTA X = A A A IR AS S 548, 1A, python3.exe fil python3.x.exe DL python.exe (H
3. x BEEEAERE A, Blan3.12), FERE-—> ER--> MARHETRET, Sk FETEY
e, EESHED KR python A, HINHILR pip 1 idle 5P python iA—EL.

AIPA# A python —m venv A& B IR H-BOE - IEHHH .

WRARC A LR T 73— NWUA ) Python F-RE UM EI/RA) PATH A2 &, HFAERHERN python. exe TIA
f&3k H Microsoft Store FARA™ . B H4%E, Wi python3.exe B python3.x.exe .

py - exe JHBIARRFRIIN L Python 224 i, (HL I Se M I oK B AL G0 &b R 2B A

ZMER Python, H§FTIT “BLE” HAH W MARRFRIZIRE”, SCETE “TFER” HkE] Python, SRS FHE Hi DA
Vet CHIB . HECRHNERIZE % Python Ry R FTA I, (EA S ERATAT FE AU ERSE

4.2.1 Known issues
Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations such as
TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations, you will
need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry.  For ex-
ample, if the environment variable $APPDATA% is c:\Users\<user>\AppData\, then when writing to
C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C: \Windows\System32 plus
the contents of C: \Program Files\WindowsApps\package_name\VFS\SystemX86.

You can find the real path of any existing file using os.path.realpath ():

>>> import os

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

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

When writing to the Windows Registry, the following behaviors exist:

* Reading from HKLM\ \ Software is allowed and results are merged with the registry.dat file in the pack-
age.
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* Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing keys.

* Writing to HKLM\ \Software is allowed as long as a corresponding key/value does not exist in the package and
the user has the correct access permissions.

Ak b BRI A B R JE PR £ 0T, 5 A ) Microsoft £ T 45 58 4 R {5 B B SCRY, 4 ET T

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

4.3 nuget.org £ &8

3.5.2 B EhEE.

nuget.org j2—MR§ i) Python $1J58, I THERAT 42 )5 204 Python [ R GEMMFFEL AR IMNIFIHE . AR Nuget 2
“NET A BaR ", (H@x T E i anm TR ARG, Wl ARG T AR,

V7] nuget.org SRICA KA nuget FIEHIHE . TIHAYHZX] Python JF A A FORME & RB T .

nuget .exe T LEBPAEHIEM https://aka.ms/nugetclidl Rk, Fan, f# ] curl 58{ PowerShell.
il i T H 2688 64 {388 32 (5ofT U4 1Y Python:

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

PEPRRRE A, IR —Version 3.x.y . B HFEAIPAN . KR, RS T HZEP . BRIAEDR
T, THROAHRGEAZFRME, MR EA -ExcludeVersion I, A TR S L3 MR E i
A, FHFERE R ML E Python Z4E[) tools Hk:

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

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

W, nuget WA TIG, WAZAFAT LR A (N SE R ARS I . 238, FiMBRAR R H 9t R
L WA Z WA RE SO, 2 CLARGUR HEh AT L #RAE

T tools Hidh, A — build\native HF., BME—1 MSBuild @M {4 python.props , A
PATE C++ T H H 8 %S0k 51 Python 2226 . A0 83X 2645 B B Sl A2 il b (8 AR SK NS A o

nuget.org | A AL15 B T /& www.nuget.org/packages/python Xt 64 v Jit AR 1 www.nuget.org/packages/pythonx86
R 32 SifRAS

44 THAHE

3.5 Bl e

HIRA T EATIUR — M35 /) Python BRI ZIP XU B BFEAE N I3 —AS N AR I —3 5, AN i i
KPP HEVIN

fEESi I, AT ULF) SHPRZEARE, WiEREAe. REEN R ENC RN
o ARUEFEAE M BE g AL . pye UL EAE ZIP ) FFRLT python3.dll , python37.d11 ,
python.exe fil pythonw.exe . Ak Tcl/tk (FFEFTAMKEII, 40 1dle), pip i Python SCAY.
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ik AR EZATHUOREEE Microsoft C Runtime , 223 F T TeER LT aE . 34T AT REE & T
LRAE P RS L s i Windows Update H 2445, I H ol LA FE RS H X H#5| ucrtbase.dll %
i)

BB =07 A %l B AR SR A AT I 2238 o XA BATIOR SCRHR S AL Python 2238 FERE ] pip
RAFBIKI R, Aad i A/INVDHURE pip A0S UER IO EUEAT B3 HOR . %, 58 = Jr WM R AR
FRfg—iiar (AT ) ARBE, PAEIT BN B ) P B BB W REAS A OR-5 BUAR AR 7

A T XA AT P ERE

4.4.1 Python N 2R
F Python 455 () i AR H A — g BRI P T X — =55 ZERXAMIE DL, W] DAGE i A 2 AT IUHE 28 26
45 Python FIFAA HUAS . MR E V%A 23N (B, ENIZEERAZ L), AL,

SR TR AT RA T SRR R SR B R Pl B — 28t , (HON PR O T BB R R . (AT SIS shd, %
A7 WS R A R R Fy 22 A8 Python EazA T BIRR I LAE I, 2 FIRUBCAE BT DASERE , SCHF SRR T DAIE 3
BT AERZEFOLT, B E SRS V% A 55 68 4w 1 00 iy A TR Py_Main

R B PR T Y e 4R A AR BRSO R AR B BB T S (T 7R Y iy AT S RCE A M python. exe 5
pythonw.exe . TERXMIFIL T, W HRRFFF 274 Python A HAFRZ R, FHH Pl GEToiERe 5
B IEAEIZATHY Python BERE SO RIKIX AP Ik o

XTI —Fk, A% Python rI AT SCIE—EAEN H R 2e%E, ABRRENIFERAZ Rl B0 % 1A
Zhis, WAL THANIE, ROVER SN AR Z B AL e R .

4.4.2 g\ Python

FHASHBACHS 25 55 1) I AR P 6 5 SR N AT 7, A K Python BATRRFT AT IEH 1. 37,
AR I HR R AHLACHD , KL 5 A python. exe BB python3.d1ll . JLi@WbF s
DU, R BAT U T 46 21 W AR Y 22 1 H S Pt 2 AR (T i 28 Python fRRELS -

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

4.5 ERESE

B T HRUERY CPython JATHZ A1, A —SL W EHIMIIRERIE L. PATN @3 TIAS B H 2 RERY 513k -
ActivePython HAZ- V-GN LR, (B, PyWin32
Anaconda JFATHIRIFAESL (40 numpy, scipy #l pandas) F conda fAEHILE.
Enthought Deployment Manager “The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.
WinPython %3¢ T Windows HYAATH, & M THE WA EP~ M T A
TR, XA AT BEA & B AN ) Python sigHAh A, I HOAN %0 Python [T BAZESF ol 045
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4.6 fgE Python

B A P n A7 7 HHZ 1T Python, #XRT DA% JEFE Windows B B —SUBRIA BRI AR F . B ARG FE P FE it
TR E PATH A PATHEXT 78 S 3ei, (FaX{GEH T HRA . 2R, WREEsE i HZ N RAr
Python, %% [E{fi 15 )8 T Windows 8% Python 2 #) %

4.6.1 KiR: REWEEE

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

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

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

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

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

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

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

S UL:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H ¥ 3f &% 75 &
i

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 F T Il B 15 2t 37
BAZ R set i

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx | T 7k A 1& o #F
BAREIY setx s

4.6.2 & Python T[#i{T30#

e 3.5 L.

B 7B E Zh B8 Y Python ARREAR I TT A S BATH 2 Sb, W] REIEAEAE fiv & $2 /375 T /5 3l Python. 2Ry
A RITAT DA R CE

FELEARR P IR — L, ATRAREREARIC “XF Python SRS FRIEARE" MR, DAGEZCRAR Y1205 (i R
INE] PATE o RIS T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T8
TR . I, BOLR] A iy AT IR IAT I A, WS4 44T SO,

UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

3.7 B HE.

Windows still uses legacy encodings for the system encoding (the ANSI Code Page). Python uses it for the default
encoding of text files (e.g. locale.getencoding()).

X AT RE S R, PR R PR AR 22 %) Unix #4840 4% WSL (Windows Subsystem for Linux) )™ i {# i} UTF-8.

YR AT A A Python UTE-8 B BRIA M) SCA 4 s M 5k UTF-8. 525 A Python UTF-8 A W] DA i —x
ut £8 Ay THETI, B # PYTHONUTF 8=1 M. W PYTHONUTFS T M= UTF-8 Kk, %
HIGESIRES S A a3 LI eIere o

244 Python UTF-8 B HHT , {0544 FT LA S "mbes” SRARFL2 T RAHHEN (ANSL LTS,

THTERIS N PYTHONUTF 8=1 FERIAFRRAL K5 50 R VR R L P I I A Python 3.7+ . HSRARAT AL
Python 3.7+ W TSR MK T2 e R G dm i o, MIHERE BB Im N PRI AR Bl il —x ut £8 Ay 4T,

%1k HIETER R T UTF-8 B E, Windows A9 Python th227E DA F A 5t HBGIA /7] UTE-8:
« $#l4 UO HEHHIE VO (B I PEP 528),
o S A G5 IS X, (B PEP 529 TRVERD.

4.8 EHAF Windows By Python =538

3.3 B IIHE.

H7F Windows f) Python JH 2l ¢ /@&—DSCHART, FIH D@ M AT A A Python JiUAS . & FuiFlIA (lidy
A7) FRRERE Python AR E LI, FFHFE LT IATZIAS .

5 PATH AFRAN[E, E Bl ILAE i & id Y Python fiiAS . EHE ) T45 M 22 R, IHH%
VBT CAHER AR BT 2R i AR

BB R RAE PEP 397 HHg5E ) o
48.1 Al

M&HRAT

TE 3.6 IR L.

4 JR) 2% Python 3.3 [ HE i IRASFHE R SIS AR PATH b JHBIAE)F 5 Frfy il Jil 14 Python HUAARZE
BLZEA AT K B2 B A A SR R B T, W Ear S PR AT T A R i

1

TR 1% 2 R BLE 341 o iUAR 1P Python B2 )3 380 - BRI DUEHRIRE , I HRH 8 & AR A ay 217 S 5B 2
%1% % Python,
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WPRGLEHE T 2K Python (B4, 3.7 #13.12 ), #5£yERE %] Python 3.12 J53) - QIR %5 35) Python 3.7,
[ AN N
Kﬁiﬁ? .

’py -3.7

AR AR B 22 19 Python 2 (EGHTIRA, 2 PA T an 4

’py -2

PR % B Python 3.x B HTAC JH 3l -
WREHEDI AT R, WERMEEAH R R s

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

R AR LR PR T2k 0T, BN ) P22 1Y) Python AN s RE P S 3| PATH .
Tix fid:

py ——list

BN M BT E 2% Python LA

MEHIERR

3.5 Bl e

0152 B PR PP A7 I W BT 60 9 Python UK, 3 FLIE LEFBE (R 2 JE 02 venv B8R 41 2%
virtualenv TA) b Fildiikas, WREIRFAHE1T I BIAEE 0 MRS AR 2 R Biztr4 R
RS, T AIERIREE, SR AR Python JiUA.

MBI
IEFATEIE NI Python fiIZ - G #-—4~44 4 “hello.py i SCF, A S AT A

#! python
import sys

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

M hello.py FFEERY H sk, STOL F s

’py hello.py

R 2 FOfT Y Python 2.x ZAGHYIRASS AT EI IR . B LR 88 — 47 ROl :

’#J python3

BAE, ORI TIZ a2 I%IT Bl B Python 3.x {5 8. 5 LT ar AT Bl —4F, 45T DATE WA 95 %E ik
APRERF. BEZEH T Python 3.7, iS8FA—ATH MO #! python3.7 , AR AIFTHIN 3.7 HALE
B

JEh O

HER, SREAMAAR, #& “python” 5L 2234 AY Python 2.x MYBRHIRA . X @0 T 19 J5 34 &
s Unix, Hrfir4 python il %245 Python 2.
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MITHFREX

LRI %R R 35 Python SUF (BRI . py, .pyw, .pyc SCF) MIKHE. XRRE A Windows BLFAY
PRESHOBGE Hp — AN SOy, KFRUTRAE Y, PURAST DAGE Y AR [ i TR B A5 1 1 i A A
RFE) 2 A, AR BIRR Y I AN 303524~ Python fitAs, BARHUR TS —FTHI N4

4.8.2 Shebang Lines

U ASSCPEI S —ATPA #1 JF3k, WIFRA"shebang” 47 Linux FIHARIE Unix B2 RGHA NHX LA T AL
SCRE, BT ARG ERRSE R BAZ AR AT AR . XA R B4R FLiAE Windows 1% Python A< fil
AR TR, BRI R OEER T AR .

9 T Fu¥F Python I sf11f) shebang 745 Unix il Windows 2 [WASHE, WARIZIHCHFFS “HM” frdokit
EHTIRS . LR AL:

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

* python

B, AR MEAT IR — 1T

#! /usr/bin/python

REHR F - H ERIA Y Python, [FIAFE Unix 445 1442 Python JIARE &H TiX—17, RN1% &K Bl L4
A PAH B33 N LT B 0. IR EAE Windows _F4wE —ASHT A, #HAE Unix HA M, IBAEMN %A
FPA /usr FF3LH)—> shebang 17

A LR B i ar 0] DA FE e ilRAS (AT A £ ZEUAS, 0] DU R BERRAS IR R A) 1ER 2. it
Ab, ATPAE SRR BERCAS Z G U “-327 Rdih oK 32 A, BN /usr/bin/python3. 7-32 ¥fi K i
32 {if python 3.7,

3.7 FihEe: M python JHZIARF 3.7 FF4h, WAL “-64” JSZEIM 64 FICA . BLAh, WTDASEE BA
() EBAN%EH (B /usr/bin/python3-64 ).

TE 3.11 JiRHE B The 7-64” suffix is deprecated, and now implies “any architecture that is not provably 1386/32-bit”. To
request a specific environment, use the new -V : <TAG> argument with the complete tag.

The /usr/bin/env form of shebang line has one further special property. Before looking for installed Python in-
terpreters, this form will search the executable PATH for a Python executable. This corresponds to the behaviour
of the Unix env program, which performs a PATH search. If an executable matching the first argument after
the env command cannot be found, it will be handled as described below. Additionally, the environment variable
PYLAUNCHER_NO_SEARCH_PATH may be set (to any value) to skip this additional search.

4.8.3 shebang lines &%

shebang lines ifs n] DA$H i 2 4% 1445 Python fREEAY HABZETT. BI4n, ANSRAFA 4> shebang lines :

#! /usr/bin/python -v

S8 Python DA —v £33
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484 BHESL
@it INI B

J& B R 7 RF 48 R P Aind SCF - FE 24§l A P 9 application data” H Sk H R py.ini (R A
CSIDL_LOCAL_APPDATA i /il Windows R4\ SHGetFolderPath IR H ) ARG BT 7 —

(EH:‘%#“EI’\J p)y-ini o AHFEAYAnd SCABE T Ry “¥EmlE” A (BD py.exe), T “windows” KA
H pyw.exe

CRREREH ST AR E R A E LSS T AT SOPESE 1. ini SCPRRG EE S, RO 3 55 1A /9 ini SCPF
AEA G Y] FALRAY AT AE 1% 42 Rp.ini SCPFAP Y i

B X EXiA#g Python R

TERSLERGOUT , ATDATE A A S AR BRAERT, DATRE fir - G Python fiUAS . HUAS RAEFF DA 32 LA 5
TPk, TRAEFEIS R C) FIRRASUEIAT . Besh, WTDAB A inT-327 B0 “-647 KA 5E 21K 32 fiid e 64
(VST

4N, —4> shebang line ) # ! python fT¥A A RRESF, M #!python3 H—MRARER, ©RHEE—
A EEAR .
WRAEM A B RA PR E 45, W] DA EIREEAS 5 PY_PYTHON DASE & BRIARA R EAF. QiR AR E,
WBRIN K37, %A B ] PASE & BB ay AT s AR, Fbdn»3”, 73.77, 73.7-327 5 "3.7-647, (ifiH5s"-64"
FEIANAE FH T Python 3.7 88 = iUAS A S R a2 )
TR R B R B AR EAF, WAl DA B R AS B PY_PYTHON{major} (HH {major} & LHiHiE
P FEARARERT) PATE B 5C A . MR R B REE T, R Sh a5 Meas © 2634 Python AR H-
FR FERRAR B A B R B A, RAERNBEMIE, (HIZA T B2 1% R 5 Hof 2255 B IRAS o
AEZHE T AHIE (major.minor) Python fiUASAY 32 fi7 A1 64 i) 64 i Windows [, 64 {VHRACKHIGL R E k. Xt
TR FEF Y 32 (AT 64 (7S BUAR 2 WL - BT R sh A2 7 32 (A 64 AR 2 IERARY - WERATH, 32 (i
SRR P REA ) T AT H 2 AR 1Y 64 1V Python 2225 . X REg T AT S shasi47 8, RANE PC 12258 T
SEREAS TR AT ZERE G E (B, ANEE 32 f78; 64 AiRASH Python FIAH N 1 5 5 2% 2 7 2 it 5 42
). WL, ATPAERRASUERHAT B T kny ©-327 B “-647 JRZOREMILITN.
NGIE

o WA BEEA FET, G4 python Ml python2 i F 2235 (1) Bt Python 2.x JiiA%, 14 python3

468 F B e 34 1) Python 3.x.

* v python3. 7 IRAKR A FUAEATIEI, BT EEHEE -
o {5 PY_PYTHON=3 , 4% “python“ F python3 HRW¥H- ) f i 2235 1) Python 3 Jii4s .

o N PY_PYTHON=3.7-32 , fiyd python ¥{# [ 3.7 B4 32 {258, s python3 B H %
$11) Python (PY_PYTHON ARAEA P HE T EZMUA. )
o IR PY_PYTHON=3 H PY_PYTHON3=3.7 , fizd python #l python3 #SRHFHIEH 3.7

ERIASEAS BN, BT DATE S Sl AR 766 Y INT SO A B R 1 B8 . INT U R RPN [defaults]
. BERPRIF S BT PY_ RIS PR A B R (R IND U S AR K R/NG ) o) BRSEAE B Y
FEfe A INDSCPE PR E N

i

o W PY_PYTHON=3.7 %[ T AN M INI ({4
[defaults]
python=3.7
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e B PY PYTHON=3 Ml PY_PYTHON3=3.7 #1245 AN NAR INT 34

[defaults]
python=3
python3=3.7

4.8.5 ZHf

If an environment variable PYLAUNCHER_DEBUG is set (to any value), the launcher will print diagnostic information to
stderr (i.e. to the console). While this information manages to be simultaneously verbose and terse, it should allow you
to see what versions of Python were located, why a particular version was chosen and the exact command-line used to
execute the target Python. It is primarily intended for testing and debugging.

4.8.6 Dry Run

If an environment variable PYLAUNCHER_DRYRUN is set (to any value), the launcher will output the command it would
have run, but will not actually launch Python. This may be useful for tools that want to use the launcher to detect and then
launch Python directly. Note that the command written to standard output is always encoded using UTF-8, and may not
render correctly in the console.

4.8.7 Install on demand

If an environment variable PYLAUNCHER_ALLOW_INSTALL is set (to any value), and the requested Python version is
not installed but is available on the Microsoft Store, the launcher will attempt to install it. This may require user interaction
to complete, and you may need to run the command again.

An additional PYLAUNCHER_ALWAYS_INSTALL variable causes the launcher to always try to install Python, even if
it is detected. This is mainly intended for testing (and should be used with PYLAUNCHER_DRYRUN).

4.8.8 Return codes
The following exit codes may be returned by the Python launcher. Unfortunately, there is no way to distinguish these
from the exit code of Python itself.

The names of codes are as used in the sources, and are only for reference. There is no way to access or resolve them apart
from reading this page. Entries are listed in alphabetical order of names.

7R Value | #i&

RC_BAD_VENV_CFG 107 A pyvenv.cfg was found but is corrupt.

RC_CREATE_PROCESS | 101 Failed to launch Python.

RC_INSTALLING 111 An install was started, but the command will need to be re-run after it com-
pletes.

RC_INTERNAL_ERROR | 109 Unexpected error. Please report a bug.

RC_NO_COMMANDLINE| 108 Unable to obtain command line from the operating system.
RC_NO_PYTHON 103 Unable to locate the requested version.

RC_NO_VENV_CFG 106 A pyvenv. cfg was required but not found.
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4.9 EHER

These notes supplement the description at sys-path-init with detailed Windows notes.
MHAE] . _pth RS, sys.path @Ua7E Windows FIFFEMHY:
o TETFIRIS, II—A2 5 H, AR E X T 4 EE .

o WIRIIFAF & PYTHONPATH f74E, WIRH T = Rk, WEETFRIRNMHELAH . WEHERE, 1£ Windows
b, WARERBELTS S0, AXSITIRSIERRAF RN E S (c:\ %),

o WA YRR T B AR W DAAE S F g A R BSOS I ) i % HKEY_CURRENT_USER I
HKEY_LOCAL_MACHINE 4+ % K 1y \SOFTWARE\Python\PythonCore{version}\PythonPath

o DASI5 2 B B AR A A S B T SR S B D B AR BRI B sys . path . (3
R TR AR A G HKLM, P HKCU 3% %)

o QAR TIMREAS & pYTHONHOME | WIHFHARE S “Python F-H%&”. &M, = Python W[ AT SRR
PR T2 “landmark SCfF” (Lib\os.py 5 pythonXY.zip ) PAMEWT” Python FH % « WKL
#| 7 Python & H 3%, WIHEFZSCFIAGH T H M NE] sys.path (Lib,plat-win %), K,
10> Python J§42 52 MAFAHLETEM 2% HH ) PythonPath #4355 1) o

o WA F| Python Home, WA 8 PYTHONPATH 3548, FF HARA B MR, W FH 2 A 4H
& H I ERAREAZ (Bl . \Lib; .\plat-win %%%),

UNSRAE T2 ] AT SO 55 1 B ] AT SCHF B H s P RS pyvenv. cfg SCPF, MIPAR ARG -

o W home B2—NEXHEEAE, I H PYTHONHOME KA E, WIHEHERGE UG B i FH IS AR i A 2 2]
PAT SO AR

X VIR A E 0 :

* i5fT python.exe , B Python HRHPHMEMHALexe (LHMUA, SR H PCbuild H3%) W, #fE
FHBLHE, HABENR T ORE. AR TR N HRT AR

* 4 Python FLHEHE I — 1 exe (AFAYHR, it COMIRASE) I, K ARLHERH “Python Home”,
BLAE TR AEENFR A DA . SR BRIBCHENER PR AL <R AR AR

* W2R Python RAFIE R T H R HBATEMRME (1) exe, —SARRTRAERE), Malks
FRE— 48— LA EAT R Y B AR B B A o

X FARLEAE ZLKF Python HHREH R AR P8R AT ORI, DA BCR B 1k -5 HoAth 225 ok -

o FEEBAT AT E—A . _pth S0, HP A H S X 2R AR A B S g AR
HZW site , BIEF)IH import site .

o WEARARTE B SR AT PAT SO INEL python3.d11 B python37.d11 , #EPy_Initialize () ZHI,
FE X Py_SetPath () 8 (/) Py_SetProgramName ()

o VMBS PYTHONPATH HAER B3k H W 27 H) python.exe Z B E PYTHONHOME ,

o ARG RERE T R R # (BN, Bt — DR AMMTEEIZTT python. exe MM AR , HHIIRZ
% 1 S A7AE landmark SCUF (Lib\os.py). (¥R, 1E ZIP XA SAG I ENZSCHE, HaH )
IERf i 44 1 ZIP SO )

DCEERER PR R GUTE B 2 Y S A LT 5 B AR P RSB — B AR FERY B AS . B0, H P Rl RE A
(R B R e B B P R, A R BCR AR, PO H AT R IR 75 50 Z B FER A
ul B R R AR HE SR AR S

¥E 3.6 fi kL
o W . _pth X FFM pyvenv. cfg FlER applocal i
o ME ST SCAAHLRE, W1 pythonXX . zip fEATELEN) landmark .
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3.6 5 E kR

f£ Modules (/Nj& PythonPath ) "I yEM 2 48 & MBI H Al DLE & AT U7 A
importlib.machinery.WindowsRegistryFinder , ¥F Windows |, &4 FIE 3.6.0
FERRAR AT ], BT RERR AR R AU #] sys .meta_path

4.10 BhnRLR

JZAE Python WY HARZAEITA -6 AR BEAR, {HE Windows A —SMUARFRYRRME . FEARIEZERI S AR A — 28
REHRIAC S F B (o X 24

HE T Windows [FRERLER L SE7E mswin-specific-services 1 .

4.10.1 PyWin32

Mark Hammond ] PyWin32 82— T =2 Windows g SRR . X A4EDAT S AR T -
o AR (COM)
« Win32 API il
* FFEHE
e Microsoft Foundation Classes (MFC) F " 5L
PythonWin Jg PyWin32 Fffafi i) — A7l MFC W AR . ER— W EIEHAF ATk A IDE.
%W
Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3%

4.10.2 cx_Freeze

cx_Freeze is a distutils extension which wraps Python scripts into executable Windows programs ( * . exe files).
When you have done this, you can distribute your application without requiring your users to install Python.

4.11 £ Windows _%gi¥ Python

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’s source or just grab a fresh checkout.

JEA T A5 Microsoft Visual Studio M A b7 SE AT H SO, B2 M THEE J5 Python HUAS 1) 44 -
XEESCAFALT PChuild HrH.

Fy# PCbuild/readme. txt DAKEUH KM B R —k(E H .
B AP L %2 5 building-on-windows .
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412 HipFE

Wi# Python [RIT A S, ANFLSCRFLARTE 30851 —2e-F-6 (T8 P E0F & N . fad PEP 117
SRR AN SRS T BRI R

* Windows CE is no longer supported since Python 3 (if it ever was).
» Cygwin <https://cygwin.com/>"_ ZZ3EFE Pt R ik T 7223 Python ffEReas MITHEE.
A R BAMGIFZEREF-F AR, 1525 Python for Windows
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CHAPTER D

£ Mac kA Python

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

63 4T macOS f Mac F-#9 Python [ F 575 H Al Unix -4 FA) Python JERAIML, {HA — LAIAMIIAEHE
41 IDE MRS, {HS45E.

5.1 FZEnFn%3% MacPython

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. You are invited to install the most
recent version of Python 3 from the Python website (https://www.python.org). A current "universal binary” build of
Python, which runs natively on the Mac’s new Intel and legacy PPC CPUs, is available there.

YRR SEAT N ARV A

e APython 3.12 folder in your Applications folder. In here you find IDLE, the development environment
that is a standard part of official Python distributions; and PythonLauncher, which handles double-clicking Python
scripts from the Finder.

» HE#R /Library/Frameworks/Python.framework , fu#k Python W] AT 30 . 2SR 5
ALEAINE shell %45, 2LH14L MacPython , 3R] PAfRTERIIFL FRIX =AU H o Python FIHhAT SRR A5
FERETCAE fust/local/bin/ H1,

Apple $2L ) Python A/ I L3EHE /System/Library/Frameworks /Python. framework il /usr/
bin/python . ARKIEANAE SR LE N %S, A EATH Apple 45615 1 Apple 525 = 84 .
TICAE, ARARESE M python.org 4B Python fiftAs, AR AR TN _FKF2 B A A [FHHEA Y
Python , PRI AR VA SARMREERA TN B E— B e .

IDLE 40— MEIISER, SuVFIRTTTE Python SCRY . 2R Z2 Python BT, ARMIZIT IR BE% SR 3L
R4

WRARZAZS HoAt Unix *F-& LR Python , AR AR % B %M Unix shell jz47 Python JHIZAHYFHR > .
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5.1.1 W{aiE1T Python I

YRTE macOS _EFFAUGE 1] Python 1 ety Jy i /2 i id IDLE ST A 388, £ WEEA5IDE PAJZAE IDE izt 7 il
A DR HL

If you want to run Python scripts from the Terminal window command line or from the Finder you first need an editor
to create your script. macOS comes with a number of standard Unix command line editors, vim and emacs among
them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones Software (see http://www.
barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com/). Other
editors include Gvim (https://macvim-dev.github.io/macvim/) and Aquamacs (http://aquamacs.org/).

TN E i TIAS, DR file:usrdocal/bin (i T shell # & 1T,
LM Finder iIZATIRBYBIAS, VRA P EHE:
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

N

5.1.2 iE{THERAEHEE

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

X} Python 3.9, fRW]PAfH] python 53 pythonw,
513 BiE
macOS L[ Python 384G FrG ARy Unix SA3EAS &, Bl pyTHONPATH | {H /2 A M Finder 53l AL P &

XA R AARUERY, KN Finder 785 8 By A 2 B URIY . profile B .cshre o {RTFEAE— M
~/.MacOSX/environment .plist . FIEHE LI T AR QA1067,

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

5.2 IDE

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

5.3 LIEIMY Python &

A ILAI7 AT PAZERE A Python 41
o T PAE I FRIERY) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
o YFZ WA LA T setuptools §7 e pip HEESSECH | {55 W] hitps:/pip.pypa.io/ .
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5.4 Mac tHEF R EEE

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

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython 32 75— ANRATIE -G GUI THAL, FIPAYE macOS FJiAEiEqT. BAE A SCR AT A https://www.
wxpython.org 3R,

PyQt J2 7 — AT P& GUL L H A, W PAfE MacOS LA iz47. B £ {5 Bl PATE https://
riverbankcomputing.com/software/pyqt/intro $% %],

5.5 #£ Mac t4%% Python R FHERF

TE Mac 7R3 it 57, Python [ AR 7 B AR E T 2 py2app . KT 2B AId 1] py2app 1 5E 245 B 7T PATE
https://pypi.org/project/py2app/ $& 3 .

5.6 HithFFiR

MacPython [ {512 /& Mac _E Python [j FUFITF K A\ SLHIIE 75 SR BT
https://www.python.org/community/sigs/current/pythonmac-sig/
73— F R %R & MacPython wiki
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

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

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

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

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

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

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

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

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

59


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

Python Setup and Usage, A% 3.12.0a0

s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

3% Wparameter RIEFRFH , HILFES SEGESH K 5I0A K PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SUPIFE R BARFAML, ARZAEET B yield RKiEX LA E—RIIWAE asyne for JEERHH
FME.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo

— A AR R BT RE LY await RiAHX B asyne for DL} async with i),
asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .

BEXS R & T asynchronous iterator, 4{Ef] __anext__ () J7iKIR IS iR [0l — AT SRR R AT 54
Az g R B U BRI —> yield SRkt

B> yield im0 B AL B A TR (BIE R AR ry 15h). 4% F ¥
ARBEENREGHAM __anext_ () REIWATERRABIKE R, ENBEIF I ELENTT. S0
PEP 492 f{] PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& 1 A value associated with an object which is usually referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression, and
would instead need to be retrieved with getattr ().

awaitable -- \[ZEFEX % BETE await FRX PSR . W PARcoroutine 2 B __await_ () HYEM
%%, 20 PEP 492,

BDFL “&5{-z&h#E" WP 4i5, B Guido van Rossum, Python (A3 .

binary file -- “HERISC: file object BEMEIEE F 1 ot %o B SCARRE TR A SRR (T, Twb!
or 'rb+"') FTHM A, sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO fil gzip.
GzipFile HysLH.

7S Weext file T fRREBILS str MRS .

borrowed reference -- fif A 5)l] 7 Python [¥) C APT 1, f§AGIHEHE— MU RII A EAKBERIZE T
o RN R BN E LB — AN TCH e BAN, SR RIS T AR R G IR e —Astrong
reference B E

WeAZAEborrowed reference 1 fH Py _INCREF () PARFHJEHBFEA Rystrong reference , R 24120 5 ok
TEMEAT IR RIG— IR W Z B % . Py_NewRef () BRECH] AR HI R AN —AN B strong reference.
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

LSO TR BN AR ) TR . X R AE SR PR S AT W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMHEAEZR —H#EH BT AW AEX)
% HEEFI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python if21E S HIIRTESEIN, £F python.org | & ff. “CPython” — il JJ 75 LA B i 6 1 SE 3 5 oAt
SEFFIAN Jython BY, IronPython AH X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

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

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

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

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

BA> yield 2R, ICEYUHIMEITRES (HF AL BRI vy 154]) . 4% £ R
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

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

generic function -- JZ RIpR B A [ ) S S B [+ SR 1 1) 224 R RSO 2L IR e K. 3 I 2 by DR BE SRR
R R L ik VR A~ S B

Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z IR W[4 S LW ype; JHE MIEAN 1ist Fl dict ) container class. W] fF % 2 = 4%
FliriE.

WA, WS 524258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

global interpreter lock -- 4> i BEZS i CPython RS R AR —FPpHLH, BERRE—N %2 A — AR
AT Python byrecode, BEALTE T B E AT GARR ([HE dict GEENEIRM) X R 5AR R4
AT CPython SEB. 258N ERESS B (H 1M RERS 2 R RE B AT (8, AR W24 4E T 2 40
R FROH T

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.

QI —A (PASORSARLEE R B E 3 2 8dir) A i Zie” APRESRI S IARIRIFIT), ARk 4t
TEA0 FAL AR DU T BOTERE o 9 (7 e AR B8 170 R A T B S BRAR A A %, AT A DA
o

hash-based pyc -- K& Wy AvI¥) pye (i FH G B 5 S P4 e (I T = e J 18 o5 B 1) A i A 30O i 2 1 i G A7
4. £, pyc-invalidation,

hashable -- W[Wy 4y — /> Xk G2 A W i (6 0 2R A 2L i o I N 268 08 ik Tee A (EFRERA
__hash__ () Jrik) , IFATLAIRIAX AT (EFERA _eqa 0 k) « AIGAXIR Y
IERAT AR G A (L LRSS R A A ]

AT A PE SRR RAE AR T IS AR S A BT, DA S R S5 A A E Y R B I A (L

RZH Python H AR AL W EXS SRR AT G AR5 IR Zeds (BIANSREF i) FA ISR AlAs
iy (BIANTCA frozenset) (M ENIRITCR I N ATMG A A R AT A Y & SRS BIN R 3
WA A ENTERE R —@E A AE (B2 S H O HE) . ENmm LB T e
id ().

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

immutable -- AR[EXR HATFEEERIXIR . AR RAUSHECT . FARFICA. AR R A RERIL
Ao QERIDIAERE— DA FRE, WD ABIEFAIRTR . EAERR S B A Er RS TR,
BUANAE A~ S

import path -- S AW HE M IE (B2 458 ) AMMPE, SglEipath based finder FEERFA
Hbr. tESAR, HAETFREFKE sys.path, HEIFRFA NGB ATRERH LRAR __path_
JE .

importing -- A 4— /M) Python (TS EE K 5 — NS o i) Python 865 B H A3 A2

importer -- S A 2% AT IAIXT S WA RERET finder & F loader

interactive -- 23 i, Python 475 — A2 B fERERY, RIARY] DATE MRRESR /R A9 Ja i ATE A ANk 5K, A7 HP 3R
It EREHRLSR ., HEARWSHMED) python 4 (WA ATERIGTTHEMLIF 4 3% B e £0R0 1 3% B
i) o A DU T AR R B A R A i B P X by s AR 8 (1 IES T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W E{CX} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (suchas 1ist, str, and tuple) and some non-sequence types like di ct, file objects, and objects
of any classes you define with an __iter__ () method or witha __getitem__ () method that implements
sequence semantics.

AIERXT ST T for TEFRARIS 2 HA TR Z— NP5 )y (zip () map () ...)o H—A0[EEA
MEANERNSEAL /N ERE iter () B, BEoRENZNEIERE . XFMERNE A TXEEEH—
UCPE 7 o AEOE R P AT Z B, IRIEFEAFTEA iter () B0F B OABERIXNER . for iBASH
YR B A PEARLC A, QAN I 2R i 24 A8 5 R AETE IR 0] SRAFE R 2R . S Witerator, sequence
PA S generator

iterator -- EAUAF JORFR —EAHBLIRRAR 5. EREPEAEN _next__ 0 Jrik (BCHHAELHNE
PR next () FFBAR LA Y BEA BTG % stopIteration FH. FXmfk
HAR R PR BRI O AR, RE I __next_ () AR SR StopIteration R, &
RADARA __iter () JFIEAPRIRWZEARXIR B &, HGE A t2 RN, A
AT HARREAR GE K6 — D BEWBISNEIRLE S 2 R BT R A (O . A
X (B List) FEARBERIHAAA iter O MEEURTE for JEEFRAP AT EMER S 4 — DRIk
s WERAEBEHE O T AR A AU S ) 20 17 2 1 1 AU AR R I A [F] — iR AU x5, LR
BRI R —DER A

W25 B &R typeiter,
CPython implementation detail: CPython ¥ A% — W LR E X __iter () MYEER,
key function -- SpR% FH PR KRR B RR 40, 2 BEAS AR ] 1 T HE P e HFOLBOE R AT X4 BilAn, Locale.
strxfrm () AT —AFEREE IR 29 % RHER 1 .
Python H 47 ¥ 2 T 2K o ¥/ 1 6 pR B0k 22 ) oo R A2 80 4 05 e A 4 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (), and
operator.methodcaller () are three key function constructors. See the Sorting HOW TO for examples of
how to create and use key functions.

keyword argument -- 33t 58 £ Wargument,
lambda tH—A> i lexpression 14 BUP)EE 2 IR %L, RPN SAET R B BORIE. B8 lambda 3£ F)VE N

lambda [parameters]: expression

LBYL “SE&FEHER" MRS .. XA E XA SAE TR ) s 40 il e s A w2 F . 1k
W5 EAFP J5 XA O e, HAR R R B 1 £ 154
TEZ LAY, LBYL il 38 “&F" M “BER” A4 M. Bildn, PATFAEY 1£

key in mapping: return mappinglkey] W[ REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T H 5 o XA ) AT JE B ) EAFP 5 R bk o
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locale encoding -- i & X I 4t 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 314 Python [N Ef)—Fhsequence. BIRA JFNF, (HHEAMT HALEF PRy Bdlim R, Bl
VM TR ]S 24 O(1).

list comprehension -- FI#eifl: X Ab BE— A5 91 b 1 B A BB 23 0T 3R 9T 0% [ 45 2R 5 i% ) — Fh 5K H k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JEHE S SE R BON B FEAFE (0x.) AR, Hi if ?/UXET Y, A AE g )
range (256) PHFTA GRS AT,

loader -- JIERAY ATTINBBIREINT S . BUME X4°H Load_module () B MMEAEE H—Afinder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- WL} A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict, collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFEA LS sys.meta_path FERFTIREI finder . TCERAREE R 28 S path entry finders
AFAE A I A AH A

B8 FE importlib.abc.MetaPathFinder [ fRIGEIEEEFRoe I SL B 715 o

metaclass -- JLI — P FQIEERZE. JoE LW RS . RPMAERYR. JoRNATHERZ b =13
HERUEMINIIYSE . KT ) % G SRR 5 AR P it ERIASEEL. Python [RF5HIZ ALHET 1] PARY
LEEXE?’@ KES P AGEATEXA TR, (HYFH 2 By, e TSR A i PO g o7
EMNEHUNTEREETI H G, BMARR2att . mRESTRAIE ., KRB, ALHAFZATS .

Biigﬁéf Z: Il metaclasses.

method -- Jj ik TEFNTE CHYBRE. ARV AIZ R LI — BRI, TR SR B SAE R
HEE—A~argument GRE 44 M self). 5 function fnested scope.

method resolution order -- J5 i RT3 AT I & e A 3R A O s 8 2R TP B2 B R S 5 I o 1
B Python 2.3 J5 ATy 7 f#H 2.3 IGE Python fEHT# AT A AH ¢ BE A 1R

module -- il %52 Python (U — gl EH AN . AR LA M7 i f 44 25 18], Al 4 & T 7 Python Xif
% BEHRTIE i importing FEVERE N E] Python Hr,

5 Wpackage.

module spec -- BiJ R — A~ 2 S0, Hd &l T s B g1 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- RSN} W[ASXF RO DAFEH: 1d () PRERREDE SN MO HBUE . 53152 Wimmutable .

named tuple -- H.# e8] ARify “HAT4” ﬁfﬂ%ﬂ‘ﬁﬁ%%ﬁjﬁ?ﬂ I BI85 TR I RE T 44 KR
PEARVTIAE B . X REM SISt il RESI A HoA R

FUNELRRETHAICH, BFF time.localtime () fl os.stat () BIREME. J5—01F2

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

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

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

True

e HL A T R P R (I ETE BT ). BeAh , B T nl A H R U tuple QR IT E X
AIRFER AR A XFEMEFT AT TS, s L) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- JAR XIT H\iC gy T R R I ZSE 2 IHFRIE o A5 6 Python fitAs i, AT
BN E ] Python B Ay SE RIEARFIE, BN __slots__ . FliidAfF. FHLJEME. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

package -- U —Fp ] & FAEE 8 IH A5 ) Python module, MR L, @A __path__ J&§
P Python ARk

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

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

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

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

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: W] AT, F5E I AT R ECE 1) R E S0 (MEINE LAY 2 0 8321 K
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W& Wargument RiIEFZKH . SEEESHX BT HE L E S, inspect .Parameter 25, function —
DL PEP 362,
path entry -- Y42 A 0 import path YW — BN E, SWipath based finder I A RIS AR,
path entry finder -- J%12 A D28 (F—R[ TR AN 20 sys . path_hooks (Blipath entry hook) & [8] ) finder
IR SRR i path entry g iABEH o
iZA importlib.abc.PathEntryFinder PA T fREEIEA DA AT ITSL B A ¥k
path entry hook -- B#EA LNEy¥ —FP [P IS, FERIGE WMo & $R 4 e path entry W BEHR 5 5L T BEAE (1T
H sys.path_hook | FEiR [El—A path entry finder,
path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,
path-like object -- JIERXR TN X RGNS . KX E AT LSRR RN str 80
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS

TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python 321" AYSEICHHSE . —A> PEP w2 Midit 30k, Al Python #EIXARAUEE, sk
—A~ Python [T HRFAE B HHE s ERSE . PEP I 24 S (HORS M 1) B AR AR AL T4 BURF P I BEBE R
PEP WA A3 HH T2 2R I Wk DO 5 RSB A B R 625 Python YL R S
SO E NS . PEP BFEEA SHEAEA K A& S, AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- {i % Z%; 2 Wlargument,

provisional APT -- [ API 7 5¢ APL 2480 A RHFIRTEAR HE FE Y 0] J5 A PR CRUEZ AP Y ) A e 11 . f
SRS H Tl A 2 A ERUUE, HHBEHYARMC R €, ST RBTE O 81 e A LB R i i
FHATE AR (EEAFERRIZED) . WAESOFASBER T - (FE APLBEINAZ 1
5 B ™ HE B PR B RE Bl A B AT BE Sk FEAAL
R @ X8 APTRUL, 105 AR E il “BJa IR 87 — A A R i A B
EJRNINi = veaan Ry Ui DI Ep SR S
PR SO VPRRIE EHF S R ITHOEE, T T HA A KB RITIE . 1A% PEP 411.

provisional package -- #5103 Il provisional API,

Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 AR R TSR B 1) . AR
AN Py,

Pythonic F§—™ L B% s — B ACHE B384 1 Python i 5 fi i FH W KU RIS, A & foff A Ao 5 bl A
MRS SLBLACRS . B4, Python f# HI XA 2 for IBAITEI KM Jj— ] RS i IrG oo
. 2 HAMESIRA XN, B Python i G B £ 08 Fl— MG

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

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D EIIA R, RoR WBRHRK 42 Rt IR B b o SCRR AN 2E
BEOER AR, M E LW, PEP 3155, X Fiem/Z R mEmnE, e S/ Ramr— ﬁt

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

>>> C.__qualname_

L} C L}

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

>>> C.D.meth.__gualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

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

reference count -- 5] i}-%t The number of references to an object. When the reference count of an object drops to
zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package B 15565 Mpackage, PIMELEA—1 _init_.py XPRIGH .
72 Wanamespace package .

_slots__ —FhEAEARPNEREY A, 38 1015 7 B SE R PR S R RS B SL B LR T A . AR R
IRAT, (HARE AL S, el RAEEDEIEN T RA, GluFENFR YRR, i
HHE A5 K &5

sequence -- Jp51 —fiterable, "BIZRHEIT _ getitem_ () FRIR T EORMHREERG [T R TR,
HEXLT—MREFHKER __len_ () Hik. WEE’JJJ? |2RAA 1ist, str, tuple fll bytes,
WEEAR dict H3HFF __getitem__ () ﬂl _len__ (), HEHINNETESmMAETS, HAER
R AT B immutable BT AEREEL
collections abc.Sequence H%%%%XT#&EﬂE%E@TQD BIE _getltem () M

_len_ () ZANXNEINT count (), index (), _ contains__ () fil __reversed_ (). SZHLIL
Tfﬁ?ﬁlﬂﬁ’]%’@ﬁ—‘fu\@ﬁﬁ rengter ) Rl =
set comprehension -- 451 LB NI IEACKTR B ITA SR TR IR IG5 R E AT — ﬁ%é%\‘ o

results = {c for ¢ in 'abracadabra' if ¢ not in 'abc' }«{j‘éﬁj@?/’f?%%
'd'}. 20l comprehensions.

single dispatch -- iﬁﬁlﬁ —TFhigeneric function 73R, HILBUREET BAANS RSB PEFRAY o

slice -- Yy % R0 & T4 E sequence H—33 0% 5 . W) A 2@ P ARFRICHRAN ), £E (1 LA
JUAPAE %ﬁ‘?ﬂ’]ﬁﬁl%, il variable_name[1:3:5]. H$E5 (Fhr) ARiCfENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ARk, RIS HASFER A THE E BRI AAR INSF 45 X
MM FRIE RRHBUT 2o FEIRTTIAI 32 W, specialnames .
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 55|} 7 Python ) C APL . 55| HIEX G5 HI—Fl, Y ERAENAF SRS
FHTHCT 24 E A B3 e U 2> Dol DX 2 5 | R

Py_NewRef () PRERIHH TR —MXRAEG | . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () PREC, DAREGT| A o

FHi& S fborrowed reference,

text encoding -- 3L ARG {E Python 7, —PFFERE—H Unicode {05 5 (FEE N “U+00004--U+10FFFF ).,
N T AR A, BRI — R

R AFAFRIF IV A FAPINGAR N S, 10T 551 B R P A HR PR RS
ABFA R SCAFIE b, EAIREN N SO

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type -- J_M R F e E—A Python ¥4/ TH AR BARGEAA—FER, BHEXRAER, [TpA
PiRER __class__ &M, o2t type (obj) KIKEL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT o
KB Z Bt A 2 22 i Biln:

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

pass

AT DA R g ] e

Color = tuple[int, int, int]

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

Z: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AR RARETE L TR fRE L annassign —75 .
2 function annotation, PEP 484 1 PEP 526, H iR 7L IfE. 731 24 annotations-howto DA T i
FIARER B 5L R

virtual environment - JESLERSS —FOR FI P fE 5 Wi B9 MO A7 FREE, S0VF Python JIL P RIS BB A6 24 A
TH Python 4% AR 2 THREN — R0 FIZA I Python S TAL R R9F 4.
FHZL venv,

virtual machine -- JEIBL — & 58 2 2 F0F E SO TS ML, Python i $IAIL AT PRAT 57 45 15 4 138 48 JIr 26 A
Wbytecode.

Zen of Python -- Python 2 4| i Python ¥y W 59727, AW THE SN XAIES . AEHAEN
FAER RSN AT P A" import this”,
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AR R THEZ IR, BT EREEZSE T, IMG U0 Python A B o USRGEARy HUAE Dok, 355 P 2
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

R i
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
« the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [}] Alternative Python Reference 3l H , Sphinx M FP15-3] T4 L2 -1 AH .,

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TR A, Bl Python YRS % 1) Misc/ACKS 3CF:41)
T TR
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

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

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

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

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

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 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 o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0a0 #Y PSF e[ Hpi¥

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

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

3.12.0a0 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 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.0a0 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 3.12.0a0 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
3.12.0a0.

4. PSF is making Python 3.12.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

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

—THE
USE OF PYTHON 3.12.0a0 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 3.12.0a0

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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

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

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

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

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

(Rt
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This License Agreement shall be governed by and interpreted in all respects

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

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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

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

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

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

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

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

(Fotakss)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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 3.12.0a0 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

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

C.3 WrRER Y o] S8
AT Python K ATHUCTAG S5 =7 B b VAT RIECAITT R, AT MR A 28 FLR A

C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

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

80 Appendix C. FHsEF0¥Fa[iE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Setup and Usage, A% 3.12.0a0

C3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies Bl &PLFFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE AT A

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

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

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

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

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

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 [ AL AR FEIH:

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the fol-
lowing copyright and licensing notice:

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % ok X

*

*

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.

*

(R
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*

‘k*****‘k***********‘k*****‘k*‘k********'k**‘k************************/

C.3.12 OpenSSL

WREERGE P, W hashlib, posix. ssl. crypt Bifi ] OpenSSL R4 HERE. Hwoh, EHT
Python [¥) Windows Fl1 macoS %487 1] GE U $E OpenSSL JERI#E D1, FrAFE AL HH T OpenSSL /7 W] HIE)
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S I I R S S SR R N N S N S S S S SN S SR S S NS S N T .
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

(Rt
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

P I TR S NS S S S SN S SN S N SN S S S N

C.3.13 expat

BRI ——with-system-expat FLE I, B pyexpat §EHVE M5 expat JRIHE DAL E R

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

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

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

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

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

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

C.3.15 zlib

R ARG EARBIRY 21ib BAKIHTCR N TR, a5 zlib JEACH 5 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
jlouplgzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR 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)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ~——with-system—1libmpdec:

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

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

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

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

(Rt
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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 LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound Blaster

FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeftrey S. Lee jlee@smylex.uucp War-
ranty and Copyright Policy This document is provided on an "as-is” basis, and its author makes no warranty or
representation, express or implied, with respect to its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect, special, incidental, or consequential damages
arising out of the use or inability to use the information contained within. Use of this document is at your own
risk. This file may be used and copied freely so long as the applicable copyright notices are retained, and no mod-
ifications are made to the text of the document. No money shall be charged for its distribution beyond reasonable
shipping, handling and duplication costs, nor shall proprietary changes be made to this document so that it cannot
be distributed freely. This document may not be included in published material or commercial packages without
the written consent of its author.
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JEFE
..., 59
-2
BOATEI, S
$APPDATA%, 40

2to3,59

>>> 59

__ _future_ ,63
__slots__,69
HHRLE

$SAPPDATAS%, 40
BASECFLAGS, 32
BASECPPFLAGS, 31
BLDSHARED, 33

cc, 31

CCSHARED, 32

CFLAGS, 3133
CFLAGS_ALIASING, 32
CFLAGS_NODIST, 3133
CFLAGSFORSHARED, 32
CONFIGURE_CFLAGS, 32
CONFIGURE_CFLAGS_NODIST, 32
CONFIGURE_CPPFLAGS, 31
CONFIGURE_LDFLAGS, 33
CONFIGURE_LDFLAGS_NODIST, 33
CPPFLAGS, 31, 33

CXX, 31

exec_prefix, 18
EXTRA_CFLAGS, 32
LDFLAGS, 31, 33
LDFLAGS_NODIST, 33
LDSHARED, 33

LIBS, 33

LINKCC, 33

OPT, 26, 32

PATH, 10, 19, 36, 38, 4346
PATHEXT, 38

prefix, 18
PROFILE_TASK, 24

PURIFY, 33
PY_BUILTIN_MODULE_CFLAGS, 33
PY_CFLAGS, 32
PY_CFLAGS_NODIST, 32
PY_CORE_CFLAGS, 32
PY_CORE_LDFLAGS, 34
PY_CPPFLAGS, 31

PY_LDFLAGS, 34
PY_LDFLAGS_NODIST, 34
PY_PYTHON, 47
PY_STDMODULE_CFLAGS, 32
PYLAUNCHER_ALLOW_INSTALL, 48
PYLAUNCHER_ALWAYS_INSTALL, 48
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48
PYLAUNCHER_NO_SEARCH_PATH, 46
PYTHON*, 46
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 22
PYTHONDEBUG, 6, 10, 25
PYTHONDEVMODE, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREF'S, 15, 25
PYTHONDUMPREFSFILE=FILENAME, 15
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 49
PYTHONINSPECT, 6, 11
PYTHONINTMAXSTRDIGITS, 8, 11
PYTHONIOENCODING, 11, 14
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 13, 24
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 11
PYTHONOPTIMIZE, 6, 10
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PYTHONPATH, 6, 10, 43, 49, 54 class —— %,61
PYTHONPERFSUPPORT, 9, 14 class variable —- £T &, 61
PYTHONPLATLIBDIR, 10 complex number -— £, 61
PYTHONPROFILEIMPORTTIME, 8, 12 CONFIG_SITE
PYTHONPYCACHEPREFIX, 8, 11 4T T, 29
PYTHONSAFEPATH, 7, 10 context manager -- T XA&IHE, 61
PYTHONSTARTUP, 6, 10 context variable —— FTFXZE,61
PYTHONTRACEMALLOC, 12 contiguous —— # 4,61
PYTHONUNBUFFERED, 7, 11 coroutine -- WA, 61
PYTHONUSERBASE, 12 coroutine function -- WWEE%, 61
PYTHONUTFS, 14, 44 CPPFLAGS, 31, 33
PYTHONVERBOSE, 7, 11 CPython, 61
PYTHONWARNDEFAULTENCODING, 9, 14
PYTHONWARNINGS, 8, 12 D
TEMP, 40 -4
A BAATHEI, 6
decorator —- ¥EME, 61
abstract base class —— & #E %, 59 descriptor —— # %, 62
annotation -- fFi, 59 dictionary -—— FH#,62
argument -- £, 59 dictionary comprehension —-- ¥ # 3 & &,
asynchronous context manager —- 7 %/F + 62
T XEHEE, 60 dictionary view —- FHANE, 62
asynchronous generator -- %4 ik #, 60 ——disable-ipvé
asynchronous generator iterator —- # AT/, 21
¥4 R A% R A, 60 ——disable-test-modules
asynchronous iterable -- 3 7% R %t £, S A ST, 23
60 docstring —- XAHIFEHE, 62
asynchronous iterator -- R ¥R E, 60 duck-typing —- ®F KA, 62
attribute —-— EM, 60
awaitable -- W4 £, 60 E
B -B
AATHI, 6
-B EAFP, 62
fr AATHIA, 6 —-—enable-big-digits
-b AT, 21
A AATHI, 6 ——enable-bolt
BDFL, 60 AT, 24
binary file —- :Iﬁ%x#, 60 ——enable-framework
borrowed reference —— fENF|/H, 60 S AATHR T, 28
-—build —-—enable-loadable-sglite-extensions
B AATHIN, 29 AT, 21
bytecode -- F¥#,61 —-—enable-optimizations
bytes-like object —-- F¥ EF 4,61 S AATHR TR, 24
——enable-profiling
C AT, 24
-c —-—enable-pystats
AATHI, 3 W AATHI, 22
callable, 61 —-—enable-shared
callback -- [, 61 - AATH I, 26
C-contiguous, 61 ——enable—-universalsdk
CFLAGS, 32,33 AT, 28
CFLAGS_NODIST, 32, 33 ——enable-wasm-dynamic—linking
--check-hash-based-pycs AT, 23
AT, 6 ——enable-wasm-pthreads
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AT HET, 23
exec_prefix, 18

expression —— K&k R, 62
extension module —- # E#%k, 62

F

f-string —- f-F{FH,62

file object -- XHX%, 62

file-like object —— X &£, 62

filesystem encoding and error handler
- XHRRHEGRE AL ERLEAH, 63

finder —— # &%, 63

floor division —— J& B %, 63

Fortran contiguous, 61

function -- E#, 63

function annotation -- FHARiE, 63

G

garbage collection -- 3% [E Y, 63
generator, 63

generator —-- A R4, 63

generator expression, 63

generator expression -- 4 K ABERKIAR, 64

generator iterator —- 4 K HHNRE, 63

generic function -- R A F#, 64

generic type —- R A KA 64

GIL, 64

global interpreter lock —- 4 & B 24,
64

F{

-h

AT, S
hash-based pyc —- HETwmE pyc, 64
hashable —— ﬂj@ﬁ364
--help
A AATHIT, 5
—-—help-all
AT, 5
——help-env
AT, 5
—--help-xoptions
A AATHIT, 5
——host
i AATHIR, 29

-1

# 44T, 6
-1

# A AR, 6
IDLE, 64

immutable —-- AHLXZ, 64
import path —— BAEKRE, 64

importer —- B A%, 64

importing —-- A\, 64

interactive -- X &, 64

interpreted —-- @EA, 65

interpreter shutdown —- FE&%XH, 65
iterable -- W# R4, 65

% X 7, 65

iterator —-—

J
-J
BAATET, 9

K

key function —-- # &%, 65
keyword argument -- X&FEH, 65

L

lambda, 65

LBYL, 65

LDFLAGS, 31, 33

LDFLAGS_NODIST, 33

list —— %%, 66

list comprehension -- #%|Xk#ER, 66
loader —-— fu# %, 66

locale encoding —- EZT R H4HH&K R, 66

M
-m
A AATHEIN, 4
magic
method, 66
magic method —-— JBEARF %, 66
mapping —— Bt&t, 66
meta path finder -- THBAEERLE, 66
metaclass —-- T, 66
method
magic, 66
special, 69
method -- ¥, 66
method resolution order —-- 7 3% W7,
66
module —-- 3k, 66
module spec —— M, 66
MRO, 66
mutable —- FEXZ, 66

N

named tuple —-- E%ZIL4, 66
namespace —— @& X[d, 67
namespace package -- @ % % |64, 67
nested scope —-— ﬁz%ﬁ)ﬂﬂﬁ, 67
new-style class —— ¥R %, 67

e ]
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-0
A TR, 6
object -- X%, 67

-00

oA, 6
OPT, 26
F)
-P

P A FHT,6
package -- 4, 67
parameter —- H%, 67

PATH, 10, 19, 36, 38, 4346

path based finder —— REFHBZMNEHKE, 68

path entry —— BN H,68

path entry finder -- E#ZA\ 0O EHE, 68

path entry hook -- E&NH4F,68

path-like object —-- HKEZEF £, 68
PATHEXT, 38

PEP, 68

portion —- %4, 68

positional argument -- L& % ¥, 68
prefix, 18

PROFILE_TASK, 24

provisional API -- # % API, 68
provisional package —— % 4, 68

PY_PYTHON, 47
PYLAUNCHER_ALLOW_INSTALL, 48
PYLAUNCHER_ALWAYS_INSTALL, 48
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48
PYLAUNCHER_NO_SEARCH_PATH, 46
Python 3000, 68
Python #FHEN

PEP 1,68

PEP 8,57

PEP 11,35,51

PEP 238,63

PEP 278,70

PEP 302,63, 66

PEP 338,4

PEP 343,61

PEP 362,60, 68

PEP 370,7,12

PEP 397,44

PEP 411,68

PEP 420,63, 67,68

PEP 443,64

PEP 451,63

PEP 483,064

PEP 484,59, 63,64,70,71

PEP 488,6

PEP 492,60, 61

PEP 498,62

PEP 519,68

PEP 525,60

PEP 526,59,71

PEP 528,44

PEP 529, 13,44

PEP 538, 14,22

PEP 585,064

PEP 3116,70

PEP 3155,69
PYTHON*, 46
PYTHONCOERCECLOCALE, 22
PYTHONDEBUG, 6, 25
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 25
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 49
Pythonic, 68
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 24
PYTHONNODEBUGRANGES, 9
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 43, 49, 54
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 7
PYTHONUTFS, 14, 44
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-qgq
qualified name -- [RZE 4K, 69

F%
-R
AR, T
reference count —- B|Hit#k, 69
reqgular package —— % # A, 69

S
-S
G AET,T
-s
AT, T
sequence —- J¥7%|,69
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set comprehension -- £4# &R, 69
single dispatch -- E4 K, 69
slice —— 14,69
special

method, 69
special method —-- 4% ¥ %, 69
statement -- H4,70
strong reference —-- #&35|JH,70

T

TEMP, 40

text encoding —-- X AK%®, 70

text file —— XAXf,70

triple-quoted string —- ZB|EF{F &, 70
type —— XA&,70

type alias —— (A& F 4,70

type hint —-- XA E#,70

-u
fr AATHIA, 7
universal newlines -— 3@ FH#4T, 70

--build, 29
-c,3
—-check-hash-based-pycs, 6
CONFIG_SITE, 29
-d, 6
——disable-ipve6, 21
——disable-test-modules, 23
-E, 6
——enable-big-digits, 21
——enable-bolt, 24
--enable-framework, 28
—-—enable-loadable-sglite-extensions,
21
——enable-optimizations, 24
—-—enable-profiling, 24
--enable-pystats, 22
——enable-shared, 26
——enable-universalsdk, 28
——enable-wasm-dynamic—-1linking, 23
—-—enable-wasm-pthreads, 23
-h,5

—--help, 5
--help-all,5
—--help-env,5
--help-xoptions,5
—--host, 29

-1,6

-1,6

-J,9

-m, 4

-0, 6

-00, 6

-P,6

-q,7

-R,7

-S,7

-s,7

-u, 7

-v,5

-v, 7

—--version,5

-W, 7
——with—-address-sanitizer, 26
——with-assertions, 26
—-—with-build-python, 29

——with-builtin-hashlib-hashes, 27

--with-computed-gotos, 24
——with-dbmliborder, 22
——-with-dtrace, 26
—-—-with-emscripten-target, 23
--with-ensurepip, 23
——with-framework—-name, 29
--with-hash-algorithm, 27
—-—with-1libc, 27

——with-1libm, 27

——with-1libs, 26

--with-1to, 24
--with-memory-sanitizer, 26
——with-openssl, 27
——with-openssl-rpath, 27
——without—-c—-locale—-coercion, 22
——without—-decimal-contextvar, 22
--without-doc-strings, 24
——without-pymalloc, 24
——without—-readline, 27
——without-static-libpython, 26
—-—with-pkg-config, 22
--with-platlibdir, 22
--with-pydebug, 25
——with-readline, 27
—-—with-ssl-default-suites, 28
——with-suffix, 21
——with-system-expat, 26
--with-system-£ffi, 26
——with-system-libmpdec, 27

e ]
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-—with-trace-refs, 25 AT/, 22
——with-tzpath, 22 —--without-decimal-contextvar
--with-undefined-behavior-sanitizer, o AATH I, 22
26 —-without-doc-strings
—--with-universal-archs, 28 AT/, 24
—-—with-valgrind, 26 ——without-pymalloc
-—with-wheel-pkg-dir, 22 W AATIR IR, 24
-X,8 ——without-readline
-x, 8 G ATHI, 27
—--version —--without-static-libpython
A AATHI, S A AATHT, 26
virtual environment -- EWEIE, 71 —--with-pkg-config
virtual machine -- L, 71 G ATHIR, 22
—-—-with-platlibdir
W AT, 22
-W -—with-pydebug
BAATHT, 7 RATER, 25
-—-with-address-sanitizer ——with-readline
4 A ATH T 26 HAATRT, 27
—--with-assertions ——with-ssl-default-suites
A AT, 26 A AATHI, 28
--with-build-python ——with-suffix
AT, 29 BRATEI, 21
——with-builtin-hashlib-hashes ——with-system-expat
B AFTHIA, 27 A AATHI, 26
—-with-computed-gotos —-with-system-ffi
B AFTHIA, 24 W AATHR I, 26
—-with-dbmliborder ——with-system-libmpdec
AT, 22 BRATEIN, 27
—--with-dtrace ——with-trace-refs
A AATH I, 26 aAATHI, 25
—-with-emscripten—target --with-tzpath
A AFTHIA, 23 TR, 22
—--with-ensurepip —--with-undefined-behavior-sanitizer
G AR, 23 # 44T, 26
——with-framework—-name ——with-universal-archs
A AATHI, 29 A AATHI, 28
--with-hash-algorithm --with-valgrind
A AATHI, 27 AATEI, 26
——with-1libc ——with-wheel-pkg-dir
AT, 27 A AATHI, 22
——with-1libm
4T, 27 X
—--with-1ibs -X
# 44T, 26 S AT, 8
--with-1to -x
P ATHIT, 24 SATHT, 8
——with-memory-sanitizer
AFTHIR, 26 Z
-—with-openssl Zen of Python -- Python zZ##,71

AT, 27

—--with-openssl-rpath
AT, 27

—-without-c-locale-coercion
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