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CHAPTER 1

0

5
A2
=\
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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.,

11 @&

1 Python I, I DATEE R AT -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

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

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

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

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

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

Fe LRI > RS RER BEARIE IS 3R, TR a8 S8CEAE sys .argy B - R, B MICER, WA
TWICE (sys.argv(0]) RFRTHREMFIFH.
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—c <command>

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

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

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

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

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

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

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

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

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

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

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

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

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

<script>

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

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

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

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

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

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

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

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

% W:

tut-invoking

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

1.1.2 EHEIN

-7
-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.
3.1 RE.
—--help-xoptions
Print a description of implementation-specific —X options and exit.
3.1 RE.
——help-all

Print complete usage information and exit.
3.11 FrHIIfE.
-V

——version

fy ity Python A SR o /R BIANE -

Python 3.8.0b2+

AW VT, g E A, pln:

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

3.6 ki Hife: —-vv Bk,

1.1.3 H{thi%kIm

-b
l str 5 bytes 5 bytearray X, BXfIt bytes 5§ int B, &k 45, B L H%E
(~bb) R4
TE 3.5 BE L B0 bytes 5 int R,

-B

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

1.1. &7 5
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——check-hash-based-pycs default|always|never

-i

-q

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

BT RIRIEAY . pyc SCPFIYTE SO 2 32 BRI .

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

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

Z W& TG PYTHON* MEAs &, filtn, T i%E MY PYTHONPATH il PYTHONHOME.,

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

ARS8, S - i, HIff sys.stdin Ng&if, PITHIASGSE, HattAR
HHER . NEE PYTHONSTARTUP U,

AT, HAh A R, e R AR B O . R 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.

Bk assert i) DA S ATATPA __debug__ BEAE R FAF IS, S TE pye § A ZHITM
.opt—1 R FELIFSCM: (bytecode) W SC1E%4 (S0, PEP 488), 7 iE5:# PYTHONOPTIMIZE,

TE 3.5 UG fiKHs PEP 488 £ . pyc X4 .

TEJE -0 W [A) I 25 35 SCR A A7 HR . Tl AE -pyc §TRA Z BRI opt—2 kY BT 4k I
(bytecode) W) A8 4, (&1, PEP 488),

e 3.5 i fiKdls PEP 488 23 .pyc X144 .

Don’t prepend a potentially unsafe path to sys .path:
e python -m module command line: Don’t prepend the current working directory.

e 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 RE.

RIS BT A B R SRR A (5 o
3.2 B fE.

Chapter 1. §4$1T5H8
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-R
THIEME A BERLAL . MBI Py THONHASHSEED PRGZERBEE y 0 WHEVEH , PROMIG A BEALAL 2 #K
UNEUILIE
1E Python ) R RA BT G A FEALAL , R str I bytes (US4 __hash_ () FY(E” k"
R HMGOBELIL. BORE LR Python MR RFF A, (R AE TSI ) Python JEFLY
[ B AT A Al F )
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen
inputs 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 FUVIR NG A B 25 A U 8 — [
TE 3.7 BUCE L BRI £ R0 205
3.2.3 Fri e
-s
RNERE F P site-packages H EINME| sys.path.
S
PEP 370 -- 43 i F'11 site-packages H 5%
-s
I site M A BT (BT 0l X sys . path A#ME. WR site KAEM)SHLE AT
AL A F S (SRR & T AT site.main (),
-u
s stdout I stderr JEANEH Gzt TN stdin i TCRAN .
Y12 PYTHONUNBUFFERED,
TE 3.7 JREE PR stdout 1 stderr JiAE SCAS 2 IAE A ok .
-v
BIRTEWN GBI AT — SRR, Ronemaiityy GO siN BB ) o M4 v
(—vv ) B, BB NEED ST — 5 (F B B RIS BB S k.
1 3.10 RCE N i1 site BN AR R RFEALFRA il fUBRARA . pth U
Z:[{] PYTHONVERBOSE
-W arg
etk (3 . Python U LRI BAK 25 (5 BATEVE) sys . stderr,
e ] B PR 5L B R R R 4R A T 25 P R T HERE P At P A (B @ AE RIS O T 2 22
(R L)
-Wdefault # Warn once per call location
—-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn
action 4 W] MRYETR ZIHATHS , RS ST M GEM AR, i, -wi 5 -wignore MH[A.
STRNSHIT:
action:message:category:module:lineno
SERICE A E; B SFEBAEN. Blal, -W ignore: :DeprecationWarning }fZ
% i /5 1) DeprecationWarning 245,
action RN F TR, EGE T VE R A Bt g4
1.1. 917 7



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

message “7-BOl 5 BEAVE SR BAMILHS . AR KRN
category F-Br S EEIHIMILAL (DeprecationWarning &), MAAUR NI I E M KPR E

GES

AR AR E BN T2,

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

lineno “FEVCRATS, Jorft O DURRFFATH, MM T4 775

ATPA

e 2 USRI B S e S WAL w2 R T O 7 [ g A1 WR N U ( EE |

TR IR AN (ORI, TSR — A0, SFTEE — R RO S E R ) -

g I
it
e

{5 BB DA PYTHONWARNINGS 3578 Bk 45, 0] PATE Python #2)3 H1 il warnings 5
THE. BN, warnings.filterwarnings () PRECATXTEEAE B I Rk,

%] warning-filter 1 describing-warning-filters T f# 5 22 207 .

B IR —47, AR AR Unix JE3CHT # Lemd. XI& T DOS L Jm A BEER AT .

PR

TP B ARSI 4 @ /35635 . CPython H i X T R7 AT FH M :
-X faulthandler 5/ faulthandler;

-X showrefcount R 7EREF 45 R I o FE <2 H AR B 2B R) 5, S B s | THEorn i
AR PIAESEL . 3% HOdE TR A

-X tracemalloc ffiff] tracemalloc fEEREBh%] Python NIEERIIRES. BRATELT, B
A B 2 GRAFAE R BRI I (E b T -X tracemalloc=NFRAME DAJE 2 R 2 [ 3
NFRAME Wi IRE: . 155 M tracemalloc.start () T EN.

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

-X importtime WIiRHKFAREFHEMIE. BB RBRAFR, RitefE (BFERE
S A) flHSEE (HERREMSA) . EHEETWmBEZSLEN HREF P
e gy, A YR python3 —X importtime —-c 'import asyncio'. HiEZEH
PYTHONPROFILEIMPORTTIME

-X dev: Ji ] Python JFAAE, FIALEBRINTTOL T B & SEOT# S KA T2 .

-X utf8 J5H Python UTF-8 i, -X ut£8=0 R 2% Python UTF-8 Bi=, (RIME LT H 305
s

-X pycache_prefix=PATH fA¥Fff .pyc XMFH ALAGE HMRIFHATRY, A2 A0

m « B, PYTHONPYCACHEPREFIX .

-X warn_default_encodingissues a EncodingWarning when the locale-specific default en-
coding 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 machin-
ery. A value of “on” means they get imported and “off” means they are ignored. The default is “on” if
this is an installed Python (the normal case). If it’s under development (running from the source tree)
then the default is “off”. Note that the "importlib_bootstrap” and “importlib_bootstrap_external” frozen
modules are always used, even if this flag is set to "off”.

—-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 "oft”. See also
PYTHONPERFSUPPORT and perf_profiling for more information.

Chapter 1. §4$1T5H8
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B AVEMEEMHET sys . _xoptions FHSEIRBUX LAY,
1 3.2 BOE S BT —x Gk,
3.3 HiEhEE: -X faulthandler &I,
3.4 FHEhfE: -X showrefcount 5 -X tracemalloc #E&JH.
3.6 B EEE: -X showalloccount &,
3.7 e -X importtime, -X dev 5 -X ut £8 &I,

o

3.8 FRIfE: -X pycache_prefix %, -X dev W IMTELE io. I0Base M s E P id %
close () R,

TE 3.9 M -X dev #EI, FEFAFER ZmtS RIS B ERI KL AT encoding 1 errors Z%)(.
The -X showalloccount &I R .

3.10 Fr RN EE: -X warn_default_encoding 33,

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

3.11 HfRINFE: The -X no_debug_ranges option.

3.11 HhRINEE: The -X frozen_modules option.

3.11 #HiINHE: The -X int_max_str_digits option.

3.12 FifRINHE: The -X perf option.

1.1.4 7SRy 24 {E R RYE TR

-J

PREA 25 Tython I .

12 REEE

PRI B2 Python (4T, BENTRAEM-SATIF R ZHIPAL Y, (2 -E 501 fRob. RIELIE, 24
FAEM G G QA TIT K2 B AL B IR

PYTHONHOME

PRI Python RN E . BRIATE L N EERAE prefix/1lib/pythonversion fll exec_prefix/
lib/pythonversion W%, H prefix fil exec_prefix M ZHEMNEEHHZ, Bk
AT /usr/local.

Y PYTHONHOME WA AR, EMEX BN prefix fll exec_prefix, ZNPIE ]
EANFEWIME, 156 PYTHONHOME #°A prefix: exec_prefix,

PYTHONPATH

SISO R R AR . I AR S Kol PATH AR — s A os.pathsep 7 [
H kA2 2%k (140 Unix S S M7E Windows _EHI35) . BRINZIEAAEAE R H 5%

B Tl H ok Z S, B~ PYTHONPATH 45 H AT LAG A5 4l Python BB zip SCIF (JRAHD B4
B o TR zip SCIF A R

FRINR G| AU T i 1%, HiBH# 2 A prefix/1lib/pythonversion JFif (B0 30
#J PYTHONHOME). ‘E ¥ & &WNINE| PYTHONPATH,

B/ E S EE AR R BBAEN PYTHONPATH Z Wi, IEGN ESChds ok i priicng. MR
A2 T DAAE Python F2FF WIE NS & sys . path R T#HAE.

1.2.

H
st
el
i
©


https://www.jython.org/
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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.

311 fE.

PYTHONPLATLIBDIR
MR ERBAIES T, WA sys.platlibdir fH.
3.9 B fE.

PYTHONSTARTUP

AN AN ARSI A B, S0P R Y Python fiy @ SFERC A UAY BN S /R A /R Z H Bl
1o B SAES S B & AT BT[] — i 4 25 18] Pl T, DR HC R B SO e ARGRS ST
PAMERH S R IR B B o AR AT ATE XA S B S /R 4T sys . ps1 Hl sys.ps2 PAK

T sys.__interactivehook__,
{fiff] filename ST % HiTEF M cpython. run_startup .

PYTHONOPTIMIZE
ARG — RS P4, B T8 E -0 . WA — AR, WE S T2
FEE 0.

PYTHONBREAKPOINT

A B AURBOE , BRI S B AR — DT A 5. A3l X R R ol
A, BRI XTRAF 1 sys . breakpointhook () WIBASCIIAIZAT, JG#& H SR N ER)
breakpoint () KW M. WRRBGE, SiE N2 7R, WEH Y TE pdb.set_trace”, FfitAe
RBCNTFAFHR"0” 258 sys.breakpointhook () ERIASEBIAMEAL AT 1M ELEGR ] .

3.7 FihRE.
PYTHONDEBUG
WA — MR FRRR, BN T e o . S0 — R, RN T
ZARE ~d.
This environment variable requires a debug build of Python, otherwise it’s ignored.
PYTHONINSPECT
AR RPN — AR A, BN T E -1 200,
IAE B AT Python AT os . environ SRABMATERE 7 A G5 5 il A6 AL AR
PYTHONUNBUFFERED
A B ARPB N — DS TR, B T —u I
PYTHONVERBOSE
AR B AR — D E PR, B THE —v 0. AR — %, e T
ZRARE V.
PYTHONCASEOK
WARBEE T HAZ R, Python 2B import HAJHHYR/ING . X(LAE Windows I macOS AL
PYTHONDONTWRITEBYTECODE

PR BRI — A AE 2747, Python FEA S22 E R ARBRINE A . pyc . X4 T
?5%7-8 if'_ﬁIﬁo

PYTHONPYCACHEPREFIX

R E T BRI, Python KF7EG1L H SR g L& 2 B A pyc XM, AR Y
_ _pycache_ H=%., XY THEE -X pycache_prefix=PATH 1%,

3.8 BRI HE.

10 Chapter 1. §4 1758
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PYTHONHASHSEED
AR AL R BB BN random, RO —DEEVLE N str Fl bytes XFRIGAIZHRIFP T

WA PYTHONHASHSEED {8 A — A HEEUE., T RFAE R I 5 i 1508 S 25 s 7 FE L AL B i 5

27U Y hash() 4%

TR HPRAF T ERNEAZE, FIH TR A B B JRAGN, 2% 21441 python HEFR L
W FE

ZEER I N — [0,4294967295] JE I N A+ BEHIEL . 8 & 50 0 FrEk HI MG A BERLAL -

3.2.3 FriRIIEE

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 B e
PYTHONIOENCODING

MR WA BT Bk s, BEaZE & encodingname:errorhandler &5
‘B 1Y stdin/stdout/stderr i i 4% . encodingname fl :errorhandler HR4FENE AL, SHE
str.encode () P LHAIAE

X} stderr, :errorhandler ¥/ Zng; AR ¥ M EN 'backslashreplace’,
T 3.4 ilE M “encodingname” B4 PR AT L

T 3.6 iCE P AE Windows |, %22 B ] 5 e X 2 2006 A7 B e e i it BRIEIRTE €
T PYTHONLEGACYWINDOWSSTDIO. iM3ARE I T AE 1] il SRR ATE W R 32 L5

PYTHONNOUSERSITE
WA E T B, Python Xf A Al site-packages HRIFMZE| sys.path,
S
PEP 370 -- 43 I F'11 site-packages H 5%
PYTHONUSERBASE
SESC R P &R H K, ESTEIET python setup.py install --user WHJHRITHE A P
site-packages H FHEERDL L Distutils 22355 %45,
W
PEP 370 -- 43-H P11 site-packages [H 5%
PYTHONEXECUTABLE
MR E T AR, W sys.argv [0] R I RRETA i@ C s T ks mfE.
XAYHE macOS _HEME .
PYTHONWARNINGS
AR AN T - eI MR N — D LAE SR A, BEMA T 2R E -, JIRP)E
tHI}uEI’JL_{)ﬁ%ﬁE%ﬁ ERRAE LI EU P

e TRT R BB R R S B T A A I T AR i 8t i A e 4 (B (2 AE BN O > 2
IR e )

Warn once per call location
=error Convert to exceptions
3 always

#
#
# Warn every time

NGS=module # Warn once per calling module
#
#

IARNINGS=once Warn once per Python process

ONWARNINGS=ignore Never warn

%2 7] warning-filter £l describing-warning-filters T T £ 4047 .

1.2. I B 11
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PYTHONFAULTHANDLER
WER WAL P A — N AE S F47H, faulthandler.enable () X7EEBNEHHM: K
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL &5 5 2%k — AN b HAg4H ARG fi Python [a] {5
H. WEBESHT -X faulthandler ¥,

3.3 B EE.

PYTHONTRACEMALLOC
MR IR A BN — NS T, WA tracemalloc B Zh%t Python PYAE4:BL K
PR, %A B AR AR T IR Y [ (5 B P o K%, B4, PYTHONTRACEMALLOC=1 H{#
FRAIHIW . 5205 tracemalloc.start () TREN.
3.4 R EE.

PYTHONPROFILEIMPORTTIME
WF A BN — DN IR P45, Python F R AL T 2K mfa]. WA B 52 %M T1F
AT RHEE -X importtime,

3.7 B RE.

PYTHONASYNCIODEBUG
IR AT RPN — ST, MAE asyncio BURAY P,
3.4 B RE.

PYTHONMALLOC

BEE Python 1743t # A1/ sk 2 2 R 1
P Python FF i 1 1 N FES Bl e 1 -
e default: i BHANTEDHC LS.

e malloc: X} pr& K (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ifi
F C R malloc () BREL.

* pymalloc: % PYMEM_DOMAIN_MEM A/l PYMEM_DOMAIN_OBJ I f# Jf] pymalloc 43 Hg &5 M XF
PYMEM_DOMAIN_RAW If#i ] malloc () K%K,

TR W T
* debug: & BIANFAIELARZ FA22 I 1.
* malloc_debug: 5 malloc H[RMEIA 2R T
* pymalloc_debug: 5 pymalloc MH[EMEAE S 2RI 1.
FE 3.7 MUEY: 30T "default" ApFElHES.
3.6 FriIIfE.
PYTHONMALLOCSTATS

WRBE— A E2S 54753, Python KEAESE IR AEE ) pymalloc %52 Xk PA K AE S IR T I pymalloc
WNAF LA GE TR

s PYTHONMALLOC FRBEAF S RS i /5 C FEAY malloc () ZrHc#y, & A0 Python [
BASF pymalloc, W GAR &R 4 200K

AE 3.6 MU AR REHAE thn] AROH AE AR 4 136 1 Python.  WIRE G BN — 2 A AT
FRIULRFBEA AT -
PYTHONLEGACYWINDOWSFSENCODING

MR N AR /e, BN filesystem encoding and error handler $E2CE R B 3.6 A 2 BRI {E
“mbes” A1 “replace”. M|, ¥ RAFHIIENE “utf-8” 1 “surrogatepass”.

XA PATFIa4 T sys ._enablelegacywindowsfsencoding () KEH -
0] 14 Windows.,
3.6 FhPie: ELiFEE SN PEP 529,
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PYTHONLEGACYWINDOWSSTDIO

WERBEA— N EZ FA5H, WA FTAE T & BRI S A . X IR Unicode FAFRAARE G
Sz H G R AR AT AT, ARG utf-8.

WIRARHER B EE 0] (RSP TE) AN 8 9 il 65 28 b DX AR T 2 1 2 0
u] H 4 Windows .,
3.6 B EE
PYTHONCOERCECLOCALE
WEREBR A 0, FF58F Python iy 475 H Bkl FHE S AT ASCII [ C 5 POSIX X3 ik & 5 il
SR RO T UTF-8 B £
TSR I AR B R AR E (B 0 PAAMIOME), W78 35 R85 48 By LC_ALL XIBE It AN S0 H
I HA 525 LC_CTYPE S5 B9 24 1if R It 101 55 35 A BRI © DXIak, sl B U g & T ASCII

) POSIX X4, #AJ5 Python CLI RFHEM B fERERHET TH 2 122 LC_CTYPE JE5IH 45 & i 77
i R 4] [X A 3 1 -

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

WA R E T AR DI A R i —A, TG4k Python 321 7R 2 B R 7E 24 Bl R EREE H AH Y.
i E LC_CTYPE FpBAS &, Lzﬁ%%Tﬁﬁ%ﬁ%ﬁ%*ﬂﬂﬁ?ﬂ* PERE g At ] e X dakask
TR/ (40 GNU readline ) Z4b, iSREFE TR OLIEX Le RS 2 A AEi21T Python fEREAR)
PARFEA PRI AE 24 1 C Ik £ 4F (WJZIH Python HO M locale.getdefaultlocale () Ht
BRI EH B

(U B I F A i e X i i 6 ) T B HL i — AN X B T50RF H 2l sys . stdin il sys.
stdout JHJ surrogateescape f5iRAFHAIN (sys . stderr &84 (fif] backslashreplace
T F AT AR A IR T b — ) o IXFPRAL BRAT A P ASR 8 ) U PYTHONTOENCODING e
FE

T E R, RS T KR e, BB Q2R 24 Python SE 4T HHRE A 4G AU I AN R 0% it

2 5 ) e e 1 DX S AT A T B IR A ) 8 B PY THONCOERCECLOCALE=warn }f-5:E{ Python 7£
stderr bRk HELEE,

VLR, BIVEEAE I g 55 A, B fE 2o R B A3 i H bR g, BRIA Py THONUTES
PRFAEAL LR ST ASCIL [ X H e S8 o 00200 ] Hsf 5 P 3k 7 30 A DA il AR i ) Asc I i
N2 UTE-8 VN RGO .

Auvailability: Unix.
3.7 BT HIfE: WS PEP 538 T f#EN

PYTHONDEVMODE
U IR A RO AR 2P AT, WIS Python JFAREC, SIAFEBGATE UL F B & R EOTH
R BIE TG
3.7 B fE

PYTHONUTF8

HIREA 1, ¥2JR ) Python UTF-8 4t
P 0, M2 Python UTF-8 Hit.
BEBAT A HC A2 54 o S TEARRER 1 (L A1) S Bk .
3.7 FARAE
PYTHONWARNDEFAULTENCODING
BTSRRI — A R AR, R TR X B R R, 2] R — &

EncodingWarning ,

12 i) i0-encoding-warning 3 T i 141 -
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3.10 Hrhi2hhE.
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.

3.1 F R fE.
PYTHONPERFSUPPORT

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

3.12 B HE.

121 WREXTE

PYTHONDUMPREF'S
WAL E:, Python 7E K AR, A tnt AN S UG U5 ORArG 3l
EH --with-trace-refs Yk i3 fl & Python,
PYTHONDUMPREFSFILE=FILENAME

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

LW --with-trace-refs 4§k i AL & Python,
3.11 B fE.
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CHAPTER 2

£ Unix IR T A Python

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

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

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

W
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i /7
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

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

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

pkg_add -r python

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

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

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

15
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2.1.3 7 OpenSolaris Z4; t

PRAT DAM OpenCSW SREL . 2235 Ko fdi i & AR A A 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.)

ey A ) i - ALK

./configure
make
make install

FiE Unix P& 1902 5 28 0 FITE SR 000 3 2 AT IC SRAE Python JEAS R AR H 5% F 1) README.rst
XA

@My make install AIPAZESEENEE python3 3kl o, Rk, B make altinstall
MARE make install , R NEEHRLHET exec_prefix/bin/pythonversion.

2.3 5 Python #XBIE&EF

XE T A M ZZ R, prefix (${prefix} ) fll exec_prefix (${exec_prefix} ) BUL T
k¢, NAFREA GNU 84 eI aetm .

BN, FERZH Linux R4 L, PIEREGAER /usr .

X EF )
exec_prefix/bin/python3 fREAR A

prefix/lib/pythonversion, exec_prefix/ | fEHERERTHE SEHHEFFALE
lib/pythonversion

prefix/include/pythonversion, £ % IF % Python 3’ J& Fliix A R FEge T 25 1
exec_prefix/include/pythonversion include SCAFH H B B

2.4 ZEIN

BAE Unix _E ] Python I, 5 AT HATALR,, Bildn:

’s chmod +x script ‘

FAE B A TS OB — A~ A& Y Shebang £k . — MR AN R 7 2

’ #!/usr/bin/env python3 ‘

FFAEFEAS PATH 1 #% Python f#REAY. (A2, K4 Unix RGN RER A env 4, H L] BERE 20
/usr/bin/python3 Mgl M iEREES ISR

ZiYE Python At {di ] shell 4, 12 H subprocess i,
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2.5 HEFE X OpenSSL

1. Bff & ATRT) OpenSSL [ E I RG G ATAEMEE , R EN U openssl. onf AT SHEH )
H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B3 /etc/pki/tls H, %H

KB M5 cert . pem SCRI/EL—> certs H%.

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

2. F#h. Wit 4cdt OpenSSL. ML install_sw A& install. install_sw A HR

N&F 5 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 -jl1 depend

make -38

make install_sw

popd

«wr v n

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

and

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

#rili: OpenSSL (M T A AT HUEA ] N 281 ABL. ARRF5 254515 Python SR BT OpenSSL. ffiffj—

ASHHIAS AR A E L OpenSSL ZERE UM AT A T

2.5. HENX OpenSSL

17
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CHAPTER 3

Bt & Python

31 BEESH

JAAF HFAI A . /configure WA S5

’ ./configure --help

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

311 ERHESH

——enable-loadable-sqglite—extensions

CFF _sqlite ¥REHUT I RIMEBY & (BRIHTE) .

20l sqlite3.Connection.enable_load_extension () FVEM sqlite3 Fibk,

3.6 HrCIfE.
——disable-ipv6

M TPV Sy (R F SR MIBA R ), L socket B3R,
——enable-big-digits=[15]|30]

& X Python int 37 eA R/ 15 B 30 o

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 Emscripten node, .
html on Emscripten browser, . wasmon WASI, and an empty string on other platforms (python executable).

T 3.11 iR B ek The default suffix on WASM platform is one of . js, .html or .wasm.

19
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——with-tzpath=<list of absolute paths separated by pathsep>
A zoneinfo.TZPATH WHERIARIIN X RHAE. S zoneinfo BIHK) Hik i L E .

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

Z:0i] os .pathsep WA RLT.
3.9 B fE.

——without-decimal-contextvar

Sk _decimal ¥ RPN I EAEAM FRSC, MARMEAH 1R 3C (BRIN), M. decimal
(R

%, decimal . HAVE_CONTEXTVAR ] contextvars Fil,
3.9 B fE.
——with—-dbmliborder=<list of backend names>
i dom ALK db )5 & T .
GRERNES (1) 2ROTHE, U8 EmAR.
¢ ndbm ;
e gdbm ;
* bdb .
—-without-c-locale-coercion
S5 C i &0 UTF-8 Ry i 2Kk CBRACHET) .«
ANE N PY_COERCE_C_LOCALE %,
%% PYTHONCOERCECLOCALE 1 PEP 538,
——with-platlibdir=DIRNAME
Python FEH &4 (BUIAH 1ib).
Fedora #{1 SuSE ¥£ 64 {\i°*F-& F 1ib64 ,
Z ] sys.platlibdir .
3.9 B fE.
—-with-wheel-pkg-dir=PATH
ensurepip B H I wheel L H . (BRIAHT).

LY Linux ZATHR T ERNG @URNEIN 40O ¢ & . 0 Fedora £ “/usr/share/python-wheels/“ H 5%
Fedk wheel £, TiA%E:E ensurepip._bundled fi,

3.10 BRI BE.
—-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
311 Fr R fE.

—-—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 to read the stats.
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3.11 FrHIIfE.

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 fE.
——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.

3.1 B HIBE.
——enable-wasm—-pthreads
Turn on pthreads support for WASM.

3.11 FiHHE.

3.1.3 RZEERTAYIEIR

——-disable-test-modules
NFFN LR test BB, A test WL _testcapi ¥ REIR (BUALHIFIF4HK).
3.10 B HIIBE.
——with-ensurepip=[upgrade|install|no]
e Python ‘2 IIZATH) ensurepip fird.
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fig% .
e install : i&4T python -m ensurepip --altinstall fid.
« no : RiZFT ensurepip.

3.6 HRIIgE.

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

——enable-optimizations
A PROFILE_TASK & AR E S 3 S04k (PGO) (BRIAHEEA).

C 43i%2¢ Clang 23 ] F| 11vm-profdata FF#E4T PGO. 7E macOS |+, GCC EHE HF|IT: 7
macOS |- GCC H & Clang [ 3141 E. .

R ——enable-shared fil GCC , A0 PAZEH] libpython H (i IR : £ dmikve FHAE T2

IFRE A —fno-semantic—interposition .
3.6 FriR e
FE 3.10 iR #F GCC EAfif] ~-fno-semantic-interposition.,
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PROFILE_TASK

Makefile I | 34545 5 PGO %1 Python fy 4154k .
BRAN:T -m test —--pgo —--timeout=$ (TESTTIMEOUT) ,
3.8 Bl TIgE.

——with-1lto=[full|thin|no|yes]

LR R AR TIOEAL (LTO) (BRAHAEH ).

LTO i} C 45#% Clang T3 2 8 11vm-ar 240 (¥F macOS WK ar) , PAR HE LTO py8EE:s
(1d.gold B 11d),

3.6 B fE.
3.11 HfRINHE: To use ThinLTO feature, use —~—with-lto=thin on Clang.
F£ 3.12 iU PR Use ThinL TO 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 11vm-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 Frh .

—--with—-computed—-gotos

TESRAAFR T goto THEL (FECHA 4 EERAR ) «

—--without-pymalloc

A% 1452 1 Python PAE4M L A% pymalloc  (BRIAMEH) o

Z: WIREEAS & PYTHONMALLOC

——without—-doc-strings

ST IR T AR AR NAE S CBRIAE ) o Python HhE S SCRYSFAF ER AN SZ 510«
A%E X PY_COERCE_C_LOCALE %%,

Z: 7% PyDoc_STRVAR () .

——-enable-profiling

M gprof JHM CHEFHANIITM (BOANEET).

3.1.5 Python @AiX R 4miF

PRI AR Python 245474 ——with-pydebug ZHMSHF.
PRI A R RCR -

BN RIS 78 warnings e, BONEHEIESRAISIRE ZEH.

f£ sys.abiflags HIA d#Fit.

fl A sys.gettotalrefcount () FR%L.

WAOFTEENMA-X showrefcount .

Add —-d command line option and PYTHONDEBUG environment variable to debug the parser.

Add support for the __11trace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

22
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o LR NSRRI T, DASEAS I GE o DX ) AN A N AR 1R
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:

— RO T REERBS R P

— Q& Unicode I int XfGe0F, WAFHEEAMELAIT THE, HTRIEE MM T ARG LT
%

— PR RE D B R O e 2 1 e A eR TR I AR 5 L R 3

— Check that deallocator functions don’t change the current exception.

- BRERR (ge.collect () BREL) XIRTRIG—BUEIA T 2o AR A .

- MWIRGERBFLA A SRS, Py_SAFE_DOWNCAST () xRt B M Al L iy o -
Z:Iil, Python JF KA AL E S E - -with-trace-refs,

TE 3.8 U KA ORI 1) 4 i PRAE & ABL 3251 & LT Py_DEBUG A AFEIRE I & LT
Py_TRACE_REFS % (&0 -—with-trace-refs &%), iXo| AT M——Aib A2 ABL A MM .

3.1.6 A kIn

—-with-pydebug
FIIXAZ X F 4hiF Python: 7 X 7% Py_DEBUG (BRI NZEERD.
—--with-trace-refs
TR G R AEREE CBRIACHEER) .
BORANE :
* %X Py_TRACE_REFS %%,
* IA sys.getobjects () EREL.
o MAEAT RN PYTHONDUMPREF'S

BEIRA S 2 AR (BRI Bt (Py_DEBUG il Py_REF_DEBUG %) AH# ABI
ek

3.8 FhE.

—--with-assertions
SRR C Wis: assert (...); Ml _PyObject_ASSERT(...); (BRAREH).
IR BRI SEL, WIHE OPT i fi A AN E 3 NDEBUG %
Zi]-—with-pydebug W (AiX%iFEX), BB HNE.
3.6 FriIRE.

—-with-valgrind
JE T Valgrind  (ERIAZER).

—--with-dtrace
J&JH DTrace (BRAZEH ).
2|7 ] DTrace #1 SystemTap jllji&, CPython,
3.6 FIRE.
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——with—-address—-sanitizer
J& H AddressSanitizer PIfEAS 1RGN asan, (BRIAKHZEEH).
3.6 Bl Die.
—-with-memory-sanitizer
J&t H MemorySanitizer PNAFAT AT msan, (BRINHEEH ).
3.6 FriR e
——with-undefined-behavior-sanitizer
J&1 FH undefinedBehaviorSanitizer 5 AT MM ubsan, (BHANEEH).
3.6 FriIRE.

3.1.7 PHERIEMN

——enable-shared
JE 145 Python JE 1ibpython M4i¥ (BRIAHEEM).
——without-static-libpython
A% 1ibpythonMAJOR.MINOR.a, W AZZH python. o (BHIASYFHH2E8E),
3.10 R fE.

3.1.8 FEikIn

——with-1libs='1ibl ...'
HEREPS IR (BRIAA L) .
--with-system—-expat
HEZHM expat 4% pyexpat B (BRUIANTE).
--with-system—-ffi
TR ££1 % _ctypes ¥R, S, ctypes Bt (BRIAE LIRS E ) »
--with-system—-libmpdec
M B %% mpdec PEGiiF _decimal §EER, 20 decimal Bidk (ERINHA).
3.3 FihtE.
—-with-readline=editline
] editline JE{EN readline FEHLH) 5 i .
E X WITH_EDITLINE %%,
3.10 BRI BE.
——without-readline
A% readline fibk (BHAL).
AE X HAVE_LIBREADLINE %%,
3.10 Hr2hfE.
——with-1ibm=STRING
H Liom Bp PR w0 STRING BRSO R GEMMIE) -
——with-1ibec=STRING
F Libc C FEE N STRING (BT DL R GEIN 7E) -
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—--with-openssl=DIR
OpenSSL [ H 5%
3.7 B IIE.
—--with-openssl-rpath=[no|auto|DIR]
W& OpenSSL JERYIZATHIEH % (rpath).
* no (BRiN): AiKE rpath,
* auto: WF--with-openssl fl pkg-config H & rpath.
* DIR : H 1% rpath,
3.10 Fr LI BE.

3.1.9 ZL&MikIn

——with-hash—-algorithm=[fnv|siphashl3|siphash24]
#E#% Python/pyhash. c RAMIG A H .
¢ siphashi13 (default);
* siphash24;
e fnv.
3.4 Hi e
3.11 RN fE: siphashi3 is added and it is the new default.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
e shal,
e sha256,
e shab512,
e sha3 (1 shake),
e blake2,
3.9 Hi e
—-with-ssl-default-suites=[python|openssl|STRING]
7 OpenSSL BIAHY B R BT A5
* python (BRIAMH): R Python HEFFRESE
» openssl: £ OpenSSL ZRAEAT).
* STRING : R A& L F45H
20l ss1 k.
3.7 Hi e
1 3.10 JiRHE M W E python Al STRING 233 TLS 1.2 BEAHARRAS A HpL o

31. BEESH
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3.1.10 macOS iEIn

2, Mac/README . rst .
——enable-universalsdk
——enable-universalsdk=SDKDIR
B %) —EHI A . SDKDIR 35 %2 3R ) macOS SDK (ERIAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR
@1 Python framework , iR RAE4EN Unix Z4MT. IESHCINSTALLDIR §85E T 90542 (%
R o
——with-universal-archs=ARCH
TR B B AT A ] —BEHI SO Y BB T ——enable-universalsdk B A AL
sk
* universal2,
e 32-bit,
* 64-bit,
* 3-way.
e intel,
e intel-32,
e intel-64,
e all,

——with-framework—name=FRAMEWORK
& macOS 111 python HEZEAEE A FR, AN 4% E T ——enable-framework WAZL (BKIA: 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

3.11 FrH e
CONFIG_SITE=file

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

Example config.site file:

# config.site—aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_file__dev_ptc=no
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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 B %%

3.21 WMEBRGHEENH

e configure.ac=>configure;

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

e pyconfig.h (H] configure f)7#);

* Modules/Setup: f Makefile i f§ Module/makesetup shell A #EH) C ¥ RE;

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

322 FEMEDR

« C3tff (o) RAEMMEIM (Lo) HEM.

* —ESEE libpython (.a) 22 XRCIRIEERY.

* python.o fIF#SE 1ibpython #EEE: 3| i A F2)F python Hi,

o CJ"J& 1 Makefile (2], Modules/Setup ) #ll python setup.py build #ZE,

3.2.3 FZE Makefile B#x

» make : JAHRUEFER)ZE Python,
* make platform: : 4 python B/, {HAMEIREREY R,

* make profile-opt : ffi/f] Profile Guided Optimization (PGO) ¥4 Python . RA]PA{# i configure
M -—enable-optimizations IR H AN make A HIBHAH AR (make all 8f H2 make

)e

* make buildbottest : #4# Python HfizfT Python i}, 4 buildbots iz Python FJ 75 2 AH
[Al. EAR TESTTIMEOUT (AL Fb) SesZE M ET i a] (BRIAK 1200 R 20 4340) .

* make install: fJEEIZEE Python .

e make regen-all : AN JLF) FrA 4R make regen-stdlib-module-names
Al aut oconf MO H AR A BUAY SCHF FRARIEAT

* make clean : FEFRHEMISCHE.
* make distclean: Y5 make clean #H[A], {E-thMH & o Tc B A6 2 ) S

3.2. Python #3E &% 27
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324 CY R

— C P2 VE N N B R, R sys o BATEFERE L T % Py_BUILD_CORE_BUILTIN [}
O . PEREHOEE _ file  JEM:

>>> 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/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-1inux—-gnu.so'

Modules/Setup T/ Makefile H AR, DA C ¥ . FECHRIFL, C it by Efibe. #Ebs
iC *shared* Z JG& XY g @ NS % .

setup.py MIZA R distutils Bl C ISR,

% PyAPI_FUNC() , PyAPI_API () 1 PyMODINIT_FUNC () ¥E Include/pyport.h HHE XA,
BT EBE5 € % py_BUILD_CORE_MODULE .

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

MR % Py _BUILD_CORE_BUILTIN {45 R HEMHE ML ZEWEN C VR L, B EH
PyInit_xxx () MiALHSH, SESANHEI InportError .

3.3 ZmiFRETOSEREIRMIRE

A . /configure MM ERE AT, 4 Makefile ffiff.

3.3.1 FERRHIERE

CONFIGURE_CPPFLAGS
AR CPPFLAGS [W{HWL 4 . /configure 7,
3.6 B IfE.

CPPFLAGS

(Objective ) C/C++ FiiALFESEHRE, B, i ~T<include dir> QISRARAISL SCUE—A bR
M HZ <include dir> H1.

CPPFLAGS fll LDFLAGS #iig B4 shell 9{E, DATE setup.py BENS i I EREEAS & rh 45 2 1 H SR Ay 2
PR

BASECPPFLAGS
3.4 B fE.
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PY_CPPFLAGS
R AR SRR G SN T R MY AL BE AR AR

B4k N $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $(CONFIGURE_CPPFLAGS)

$ (CPPFLAGS) .
3.2 B aRe

3.3.2 HiFBIRE

cc

C iikanta ¥

Bilfl: gcc -pthread.
CXX

C+ GiFasiE 2.

BN g++ -pthread.
CFLAGS

C Jiikastrit.

CFLAGS_NODIST

CFLAGS_NODIST T # @ Fe2eH1 stdlib C ¥ . 24 Python %235 5, ZiFHIrE RNiZHK N

distutils CFLAGS f—3R43 i}, B DAMEEHE (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 —I flags.

* hardening flags such as ~-Werror because distributions cannot control whether packages installed by

users conform to such heightened standards.
3.5 B ke
EXTRA_CFLAGS
MM C Ziiidedi 2o
CONFIGURE_CFLAGS
A5 e CFLAGS WHAE Y . /configure AN,

3.2 FiHae
CONFIGURE_CFLAGS_NODIST

ASE CFLAGS_NODIST W{HAZ LSS . /configure A,

3.5 B e
BASECFLAGS

LR RS o
OPT

Lfdr.
CFLAGS_ALIASING

PERBSR RS 0314 R, TP Python/deoa.c .

3.7 #iR Y
CCSHARED
AT @ M it as in i o
filln, -fp1C7E Linux 1 BSD EffifH.

3.3. RmIFSERNIRE
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CFLAGSFORSHARED

Sy RA R ST G SN T RSN C hRid
. BRINN: $(CCSHARED) , M --enable-shared #iffi I, NIAZSFAFH

PY_CFLAGS

Loy A >k $(BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) »

PY_CFLAGS_NODIST

BRiA N: $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal ,

3.5 B

PY_STDMODULE_CFLAGS

FIT AR X R SRR C Al

LON N Sh: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

3.7 B fE.

PY_CORE_CFLAGS

BiAH $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 B

PY_ BUILTIN_MODULE_CFLAGS

PR IRES , RIIRIEERY Y TR E N EBCIOR I EE, I posix BikR
BRiA%: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN,
3.8 Fri e

PURIFY

Purify £y, Purify 22— NAERIRIET .
BN K mFRFER (M)

3.3.3 fEEBRIRENL

LINKCC

FTH97H0 python 1 _testembed [FEF G AR 2o
Default: $ (PURIFY) $(CC).

CONFIGURE_LDFLAGS

AF B LDFLAGS W{EBi {4 . /configure JHIA,

WEFEE CFLAGS , LDFLAGS 4%, IXFEM Fgt vl DATE 47 LA A B AR 3B A S, 1 AS i fi
Tl 2] PR A4

3.2 BN RE.

LDFLAGS_NODIST

LDFLAGS_NODIST Wi 5 cFLAGS _NODIST f#H[A]. 4 Python %735 )5, fHEEARINE I IZ
i distutils LDFLAGS F—3R40, Bl PA# & (bpo-35257 ).

In particular, ZLDFLAGS 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.
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CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure A,
3.8 %ﬁﬁﬁyjﬁh
LDFLAGS
HEEe ARG, B, WARRRPEAE— A EERR R H ok <1ib dir>Hr, MIfEA] -1<lib dir>.

CPPFLAGS fl LDFLAGS #ig B4 shell ({E, DATE setup.py BENS i I EREEAS & Hh 45 2 19 H A0 2
PR

LIBS
BEigRbRE , 7EAER: Python W PHAT SO FE AL R 48 HERE 2% -
Bltm: -1rt .

LDSHARED

F i — IR a2 .

B4A%: @LDSHARED@ $ (PY_LDFLAGS) .
BLDSHARED

LR 1ibpython MfiT 4.

¥R\ H: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
WRiAK: S (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

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

3.8 Bl ag

PY_CORE_LDFLAGS
T M B R RERS  5 SC ) A A G
3.8 Bl

3.3. miIFRFRFROIRE 31
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cHAPTER 4

£ Windows _E{& B Python

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

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

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

Windows & {it THFZ R ZREFEY , BN FHE — & B S AR S

e AL NS T4, KT Python SRR 2RI H T & AR S, Bk,

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 %5 ¢, S I FRPEEE ARG R B ULR . BT Python iz T4, (HA R SR H
LA S LA

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

411 ZRERE

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

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

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

TNSEPE “Install Now (57 R[i4¢3%)7:

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

* Python 52234 B i I - H s

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

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

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

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

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

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

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

4.1.3 Ft Ul 23

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

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 S 04 name=value , FPMEEALE O B MEAFEE, 1 AR RSB 22, 7T
PSR 5 M9 3 A e o
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BR ik BME
Instal- R st 0
1Al-
1Users
Target- R H S5 HF InstallAllUsers 68
Dir
Default- | SN H P2 30 ERIAN % | $ProgramFiles%\Python X.Y 9
AllUser- | 2Ep%iz $ProgramFiles (x86)%\Python X.Y
sTarget-
Dir
De- R 24w P 222w BN | $LocalAppData%\Programs\Python\PythonXY or
faultJust- | “Z23% pg42 $LocalAppData%\Programs\Python\PythonXYy-32
ForMeTar- or $LocalAppData%$\Programs\Python\
getDir PythonXY-64
Default- | UL Pl /m M BRIN A& X% | (%)
Custom- | H3
Target-
Dir
Associ- | WIRILZLHE T jHshas, WA | 1
ateFiles | ZCfFEE,
Com- A py XHEHEFER . |0
pileAll pPycC o,
Prepend- | Prepend install and Scripts di- | O
Path rectories to PATH and add .PY
to PATHEXT
Append- | Append install and Scripts direc- | 0
Path tories to PATH and add .PY to
PATHEXT
Short- WERE e, ke, SCi | 1
cuts 1 IDLE 6] s 5 =X
In- 423 Python FJJff 1
clude_doc
In- s SN LS 0
clude_debuyg
In- Install developer headers and li- | 1
clude_dev| braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and re- | 1
clude_exe | lated files. Omitting this may
lead to an unusable installation.
In- 2 HiE B T Windows #9 | 1
clude_launchRython 2 # % .
Install- Installs the launcher for | 1
Launcher-| all users. Also requires
AllUsers | Include_launcher to be
setto 1
In- Install standard library and ex- | 1
clude_lib | tension modules. Omitting this
may lead to an unusable installa-
tion.
In- LBER S pip A1 setuptools 1
clude_pip
In- Install debugging symbols (*. | O
clude_sympadsib)
In- %% Tel/Tk 3¢ F¢Fl IDLE 1
clude_tcltk
In- LR E PR B 1
clude_test
3§1ude_t001, SRR A ! Chapter 4. 7 Windows _t{&F Python
LauncherOnf{ %% Ji gl v . &R 75K | 0
Z AR
Simple- | 28 Je &2 #2258 Ul 0
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

<Options>

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

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

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

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

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

414 BTFREE

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

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

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

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

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

Hi%: Python KFARZAE Microsoft Store b e fit. AIRTORGEAIF, MFIREBEA TS IEFHIE.

FAESZ S BT DATEFF UG SR e 8 2 B ok = 8l Python. %35 ] DAYE Ay 42 7545 58, PowerShell 23 Hr ki A
python KJH3. BAMTLARIA pip B idle R fdi ] pip 1 IDLE. IDLE WAETFR3E .

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(Hr 3. x BEEHENNFECA, Hlan3.12 ). £ RE-——> £W--> MAMG @IS, Mk &2
WA e, RS S RIKAYT python JRUA . BHIfLR pip Al idle H5EEFEN python A—IK,

AIPA# ] python —m venv B BRI BOE HIEH B .

TEARARE &8 T 75— AR Python R B INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR, i EIFT L%, i python3.exe B python3.x.exe

py - exe JHBIARRFRIIN L Python 224 il , (HL I Se Ml IOk B AL 5L &b R 2B A

ZMER Python, THFTIT “WE” HAH “WMARFHIINEE", SEEAE “THR” H4k 3] Python, SRS AR
wr AR I EIEFIHERIZE % Python R fr P FTA L, (EA S ERAT AT FE AU PR

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 example,
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\VEFS\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
package.

* Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing
keys.
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* 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.

A 5 I IR A B R B BE A4 R Z2 405, 5 A i) Microsoft T 4T 41 5 4% T A5 B Y SCAY, M4 BT T

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

4.3 nuget.org £ &8

3.5.2 B EE.

nuget.org s&—MF Y Python BREE, JiIFAERA 4 Jm) %% Python 1) RGEHRFLEAE R . AR Nuget
se “NET [ BEgs”, (B2 TS idn TR, BT DMREF BT AR,

Vi) nuget.org ZRHCA KA nuget IEHTE R . TR ZXS Python JF R AN AKRULE LB T

nuget .exe iy fT LHEA PAEIEM https://aka.ms/nugetclidl R, Bilan, ffH curl 58 Power-
Shell, i fi% T H- 245 64 £i78} 32 {i Ffi 41 Python:

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

TR E A, BN —Version 3.x.y . #iHHEAIPAM - HR, RFEEER]T-HEH . BRIAE
R, THRMARSUNAFRHERE, WREA ~ExcludeVersion 30, WA PR & O 22 00%r
EMA. T HF B — 07 Python L35 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 WAFTIG, WAk-FATZRBOIAI MU e ies 1. 868, FahlRfr e H 2
WZHE . MARAEMEZ AR SR, W2 CLRGUR A shihdT it

T tools HiEA, A —4 build\native H. BHE—4 MSBuild g1 3} python.props ,
A PATE C++ T H p i F % 043k 51 ) Python Z2%% . A8k BE48% FRF H sl AR B i AR S AT A%

nugetore b B B f§ B W & wwwnugetorg/packages/python X T 64 i fR A F
www.nuget.org/packages/pythonx86 F7R 32 {4,

4.4 TTHRAHE

3.5 B HE.
IRAXZATIRGE ML 5 fe]s Python BREEHY ZIP SCIF. & BAEAE NS — MR o), A2 h
A PE I

fREG R, AR OLF) SHP RGeS, SRR RGN E A2 2 5
o PRUEEAE AT EFFIILY cpye ST SHE ZIP i, HF4E T python3.d11l , python37.d11
, python.exe fl pythonw.exe . AUHE Tl/tk (HFEFTAMCHITN, 40 1dle), pip 1 Python SCAY.

ik MARKFTRAFE Microsoft C Runtime , [ IR 7 22352 7 ikl e, B470 ] e
O &P Je 42 2 A8 P B R 40 b 80 i Windows Update [ 2h42%E, I H o] LB 75 R 40 H b 48 3]
ucrtbase.dll SEKM
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
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S =07 A% AR SR AT 2% . XA BAT IR SCRFR AL Python Z2SIRRE(
pip AT BKMC AR, A n] DA/NOHERF pip (S BRI EUEAT A S SfT. GlH, = Vst N
W AR P30 ( AT ) ARBE, PAMEIT 2 N BIFE 1) P S B SE08T 2 i RERE A DR B AR e 2 -

A T ZATR P ERE B

4.4.1 Python iR
Jl Python 4’5 (K7 AR AR R R P 7 AR S092. ZERCRMEBLR, T DA F i A AR A %2
B 114 2 Python IORLATRRA . HRARE %4 2 B (SAHIR, ENERERAZ L), AW .

T & IR AT S R B RS PP 72— LB, (O PR it 1 e A R 0 7 il 4 JE 3 i
BOA W RIIER KRR R AE Python FizdThy: PARRATLAER], 2 FIMURAE B 0] LASRE , SCIF IR
PAIEH AT FERZEIGOLT B E USSR Wi R i s 2 i 09 e A Tl RE IR Py_Main

] B 7 e B A A BRSO PR A U R BE DT K, T B i a4 S A HR T python. exe 5
pythonw.exe . XML, NRFRERN Python MiAZHLERAFR, H HI AT GETCIAFH
5 HANIEAEIZ AT Python FERRSSCHE SRIRIX 20 TFA

XHFIE—F5Ik, A% Python AIAT SO H R 2E%E, PARIORENTERAR BRI (LM
WEshds, Bl AT HAUALE, PROMTER SN A RE T Z B A L 1 E R B

4.4.2 g\ Python

S s AR 9 55 14 17 ) R P o 5 AR A ARG 5, i A X Python A7 MR AT T H B9 3l
i, MR R AR, FHLEE K ] python. exe BUEEMH python3.dll . JLif
FEMPRIE DL, RF B A A TR 40 2 AR 22288 1) 1 H Sl /2 PABRAAE W] I 2Ky Python fERESS -

SRR 4, AR AR ENEATOIE, OATERI IR MR 2 A LS hE R AR /I,
(IR A S RAT HORI L 258 2 1] A ARAR X )

4.5 ERESE

Bk T HRUERT CPython RATIHUZ Ah, A —L&HHMTIEE M AL, DU @ TAS S H 2 2 R 1)
%

ActivePython HATZF-EAAMEMNLHRALT, R, PyWin32

Anaconda JFATHIRIFAESE (40 numpy, scipy il pandas) F1 conda .

Enthought Deployment Manager “The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.

WinPython f§5E T Windows FRATIR, & TR ER UM T A,

THTERL, XA T BEA & B AN Python B, FH HANHI %0 Python [T BAZEF i SCH5 -

4.6 fit& Python

B A HE R FF 7 (B HbIZ AT Python, 0] DA% FEAE Windows H B oit—SUBRIA RS AR &, AR ZEREFR T4
HET A AL E PATH Fil PATHEXT A8 REGIEIR, (HXOUGEH T HRA . &Rkt REBEEEHZA
AN Python, 152 [&{#i ]1& 8 T Windows % Python j2 #) %%
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4.6.1 BR: HEMEETE

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

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

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

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

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

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

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

S

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

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

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

4.6.2 &} Python o[ {730

1E 3.5 L.

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

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

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

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

3.7 B fE.

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

AR ] DA Python UTE-8 5 5CREER A 1Y SCAS 4 i A% U A UTF-8. % A Python UTE-8 52X n] DA i
-X utf8 ATk, B4 PYTHONUTFS8=1 HIEA &, W PYTHONUTFS T fBtia] J5 il UTF-8 #
K, HEBRMWFE: ELH T 7RSSR &,

24 Python UTF-8 #L:0 /5 I, R4S SK AT LAIE S "mbes” 4 il (8 1 R et (ANSIAUTE L)

RN PYTHONUTF 8=1 F| ERIAIIE AR B S AR RS IFA Python 3.7+ W H . WHERARA 1T
{i] Python 3.7+ N PSR MK T 1L Be ) R G g fioAs X, MIHERE R B I PR AR el ] —X ut £8 M 4T
PRI,

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

4.8 EHF Windows By Python f5x5)38

3.3 B fE.

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

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

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

1 3.6 {RUHE L

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

1

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

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

py —-3.7

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

Vi % B Python 3.x BT A C JH 30 -
WREFEDI AT R, WERMEHEA R R s

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

BRARTEZERE IR TR0, B 223 Python A ff EBIAR PN INE] PATH .

Tix fijrd:

py ——list

7R M BT E 2% Python LA

MEEHERR

3.5 B fE.

U0 2R B R A AT I B WA Y Python JRUAS, I FLME SRS (1 b 22 B venv B 40 AR
virtualenv TH) AF{EEPRE, WESIFETFRHIT RIS EREGR T A 2 2R . ZHafT4 )R
Feas, WS, BURHEE 4 )5 Python fit4 .

MBI
IEFATEI M Python JHIA - G#-—4~44 4 “hello.py“f 30, HAP S PAT A

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

M hello.py FrfEf H A, SATPA R fir -

’py hello.py ‘

RS FOfT Y Python 2.x ZEAGHYIRAS S EATEI K . B ulR 88 — 47 ROl :

’#] python3 ‘

BUAE, FOFrAATIZ A A% T Bl Python 3.x (5 Bl 5 _RHI A AT B —4F, VKA LASE IR i) 4
TEMCARRERF . BRI T Python 3.7, il 28 —ATH N # ! python3. 7, {R&EBATHIN 3.7
WAE B -

WHE, SHERMARE, B “python” Kl Fl AT 405 Python 2.x M ELFT A . 3% B0 T 1) JG 3%
Keafegs Unix, HHrfip4 python il 24 Python 2.

MITHFRER

LN 2 R B 5 Python SCIF (B .oy, . pyw, .pyc SCPF) AHKER. X FEIRE 24 A Windows BE
PR PO A — AN SCPEIRE, REEA R SRR, PR R T DA AR ] Y T RAR IAS A S R
JAS o

RFE) 2 AR, AR BIRRY I AR 303521~ Python fift4s, BARHUR TS — 4TI N4
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4.8.2 Shebang Lines

R IASCPRRY AT LA #1 JT3k, WIFR Ny 7shebang” 1. Linux FIHABE Unix #1E RGHA M X LATHY
AHUSCRE, ENTEFEAEM ARG KRR WA T AT A . XA~ E 3h4% e iF7E Windows B X Python
BAGE AR A TR, BT A7 B R TENTRI B .

N7 FuVF Python A< ) shebang 4775 Unix F Windows Z [M[F&AH, Z/E3ha8 SCHFF 2 L A dok4E
ELAE RS . SRR &2 -

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

e python

B, AR MEAT IR — 1T

#! J/usr/bin/python

SHREDFHIRIAY Python. P7E Unix 145972 Python IR C 54 TI5—17, fRBE%% BLise
B DA S 1 . AR 57 Windows F45 B, 75 H0E Unix LAV, 5445
B ILA /ust IF k19— shebang 7.

AEAA L3 LA R T DA SRR e IOAS (AT AR 2 ROAS, Rl DAK) F- BERA IR EERAS ) AR 4%
BeAh, FTPAE AR R B Z JGHS I <327 SKii 3K 32 A . BIAN /usr/bin/python3.7-32 K4
SRAF I 32 {37 python 3.7,

3.7 BHINAE: M python JEBIARFF 3.7 FFR, FIVAE “-64” JEZ M 64 fLHAS. AN, FIDATEE A
WHE FBAZEN (B /usr/bin/python3-64 ),

TE 3.11 R H L The ”-64” suffix is deprecated, and now implies “any architecture that is not provably i386/32-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
interpreters, 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 ] DA E #4% 1445 Python fREGAY HABZETT. B4, ASRAFA 4> shebang lines :

’ #! /usr/bin/python -v

SR 5 Python X§PA —v 1353

484 BEXL
@i IN| BN

J& B AR P R 3 2 WA ani SO - FE 24 150 P Y application data” H SR R py.ini (Bl A

CSIDL_LOCAL_APPDATA ] Windows K[ SHGetFolderPath IR[EIHH ) VAN S BSh# LT [F—

i%ﬁjﬂ’ﬂ py-i)ni o FFIAY.ni SCHBE T RshaRr) “dEdilE” A (B py.exe), T “windows” fit
A pyw.exe

SRR H o e I A E SCUE ST Rl AT SCPESg L ind SCPRR EE L, IR X SR SRR 7 55 14 11 ini
SCHEABA ST ALRAY i) DA i 1% 4R ini SCPE AP A4
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B X EKiAsg Python R

FEFLEAGOLT , ATLMEar & P S OARBRERT, AT E fir - KF Bl R4~ Python fiiAS . AR KR EFRT LA R
ARSIk, ATDAERFEER ) MIUBRAGIHIAT. Behh, WA R IN™-327 5 “-64” RAFE IR 32 fif
b2 64 (7L H .

B4, —> shebang line ) # ! python fTEAMUARERF, 1M #! python3 H—MRAMER, ERIEE
— A FEERA .

WRAEG S P RABNRARERF, WA AR B4 & PY_PYTHON PAFS E BRI AR EFF. MR AE
B, MBGA K3, %28 BT DATS 8 BB ar AT s AR A, Hedn»3”, 73.77, 73.7-32” 1 "3.7-64”. (i
HE-64” YEIFAGE T Python 3.7 BB B iU R AL & R Ehes . )
TR RN A SR E R, WA DA B FREEAS B PY_PYTHON{major} (M {major} 2 LI
ERRYHT EERARERF) AR E B RA . QR R B RER R, RS g M2 B 4235 1Y Python
A48 o BT B B BEHRAS , RS BERHIIE, EIZMRA AT B 1% 29 P B 2285 B AR .
e THIIR (major.minor) Python HASH 32 {7 F1 64 {311 64 {ii Windows |-, 64 (AR IEZ R E k.
YT R FEFRY 32 (A1 64 (7 SEEVER R At - 6T IR sh AR F 32 (0 64 (AR 2 IERAR - Tkl H, 32
AR BIRR R85 ) T AA T B AR 1Y 64 37 Python 2235 . X REpltn] DATHIN R Shgs 474, HAniE PC 42
BT WA, TIAE RN mT (BI, ANHIE 32 (25 64 (A Python FIAH R )R sl a2 15
G ) . W EAA, ATPAYERRAS RIS LA AT eny <327 B “-647 JSZRRE IR ILAT A
e

o WHREAT W EA XL, fiv4d python fil python2 Fff F %235 A fcf Python 2.x JRAS, @iéd

python3 ¥ F i 2235 1) Python 3.x.

* fird python3. 7 AR A FILAES, FAMACD T E.
* QIR PY_PYTHON=3 , fir4> “python il python3 HRF FH i 4461 Python 3 HiiAs .
o I3 PY_PYTHON=3.7-32 , 3% python ¥ f 3.7 14 32 (i ZHL, Tifd python3 - &5
) Python (PY_PYTHON AR A B R F6 € T E ZHA . )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45RIMH 3.7
W A5 AR AN, 0 T DATE ) 20 R {8 A AR INT SO o i B A () Y 3 . IND S o i 38 43 Ao

[defaults] , BAFRFSEA RS PY_ AIRRIRTA R OFERE INL SRR 84 A X2 K
/NG ) o) PSR A AR B R INT SCUR R E IS

f54n:

o BE PY_PYTHON=3.7 % [F T AR HZM) INI 3L
[defaults]
python=3.7

o XE PY PYTHON=3 fll PY_PYTHON3=3.7 fI4THE AN NAM INT 3C{F:

[defaults]
python=3
python3=3.7
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4.8.5 SHf

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.

zZm Value | ik

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
completes.

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.

4.9 EER

These notes supplement the description at sys-path-init with detailed Windows notes.
BHAF] . _pth ICPFRF, sys.path ZUMiAE Windows FIHFE):
o TEIHIGIE, I—=256H , A HM YT 4 H H k.
o QRIS & PYTHONPATH FEAE, QRS E & Wik, WHETORESIIZE H o R, 1E Windows
b AR BRI 45 AR, ARG RSN E R IRAF R B (C:\ 4.

o BANT N R T B AT W RAAE b F R ek [ B WS 2] 3 M % HKEY_CURRENT_USER
M HKEY_LOCAL_MACHINE 4 ¥ F B9 \SOFTWARE\Python\PythonCore{version}\
PythonPath H1. DA4r5 43 1 8% 42 7 45 £ AE S BROAE 19 1 58 K5 5 30 i A B% A2 R s n 31
sys.path 1. (R CHNZERE)FE L6 H HKLM, itk HKCU #3445 )
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o WUERBEE T IR & PYTHONHOME , WIAFHAR @ K “Python F2H 5% . %, J2 Python ] A f73C
P AR T2 “landmark SCfF” (Lib\os.py B{ pythonXY.zip ) PAJ#EHT” Python FH%
MR T Python = H R, WIERTFZ ISR 1 7 H RIS NE] sys.path (Lib,plat-win
). A, 0 Python FA2 R MAFAEAE M 2 (%) PythonPath #4751 o

o WIRFLAE] Python Home, W% HIEE PYTHONPATH M3FA &, I HARA BN ML, WIAEH A
FIXF 26 B B BHARAZ (B30 . \Lib; .\plat-win Z%&),

URAE TP T SCPR S5 A AR T AT S0 B H o 4R 3 pyvenv. c£g 30, MIPATRAERIE -

o QR home J&— X EAE, I H PYTHONHOME AR E:, WIFEHEW S bh 7 B il L B AR A 2
T PAT SR AL

XV A LR

* 1517 python.exe , B(F: Python H YR HiA.exe (LA, A HR H PChuild Hx) I,
MDA, FZARENERT OB, IRABEENR PR AL B B

o 24 Python FLEHFES — 1 exe (AFAYHSE, #Hid COM i A%E) B, RFASHERH “Python Home”,
RG22k AV EM R DR . IR ZAS BT R R iy HoAth < AR PR

* AR Python HAFIEH T H I HBAEMRME (Feh.exe, —SAERARAZRRE), A
PREAFEN—Z00 A — LA B R B AR R B A

X IR LEAL EEKF Python IR ZEE| LY AR S ATICH IO, DA EEBCRFBT 15 HoAth 223 nh 5 -

o FEEAPAT SCE S —A . _pth SO, HA S HSR . X AR ENER ISR A A
A, AW site , BAEFIH import site,

o WHRARLE A ST PATSCEF N2k python3.dll 8 python37.d11 , ¥E£ Py_Initialize ()
Zui, BERXJEH Py_SetPath() B (£/) Py_SetProgramName ()

o JERERI/EE TS PYTHONPATH FHAEB s A N AR F I python . exe Z HiXE PYTHONHOME .

o QRGN REMT AT AL (I, R — N AvF AMITEHEIST python . exe M5 AR , i fR
L2 H R AFAE landmark SCPF (Lib\os.py). (R, 16 ZIP SUPFHR KA IMENZSCHF, Ak
% I iy 44 19 ZIP 5L )

DXLERE DR R GEVE I L2 P Y SO e T8 W AR PP AR R TE— R O AR E LR B AR . A0, T g
SAEME R R e B B MUBHAER, S — DRSO R, PO AT RETI IR 2 2 32 21T
P Pt R A AR B AR A S0

1t 3.6 RSP

« WM . _pth TSR pyvenv. cfg HflER applocal 3£

o YEES AT SCOARSBES, BN pythonxX. zip YEAIELERY) landmark .
3.6 UG B

1E Modules (A J& PythonPath ) FEYYEMN P48 & BB AT DUE S AN LT A
importlib.machinery.WindowsRegistryFinder . {F Windows [, 2 FFRTAE 3.6.0
KRR, EA] R B RS sys . meta_path

4.10 BihnEELR

JRAE Python 1) H B2 AT A 165 P TS AR, {HJ2 Windows A —SEIRERAGRFIE . FERRIE ZE RIS A —
SOREHURIA GRS Fr B (ol X L 1

T Windows FIFRERLECSEAE mswin-specific-services 7,
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4.10.1 PyWin32

Mark Hammond [ PyWin32 i@ —4 T 54 Windows 5 SCRFATEIE . X 046 AR 58 AR )T
o ARG (COM)
* Win32 API
o EM
o HEHE
* Microsoft Foundation Classes (MFC) i 7 5L1H
PythonWin jg PyWin32 Pffafii)— A~/ i) MFC W AR Y. ER— W E AR Al A IDE.
S
Win32 How Do I...2 Tim Golden 2
Python and COM David #11 Paul Boddie 2

4.10.2 cx_Freeze

cx_Freezeisa 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 7£ Windows _#%i% 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.

3 A6 47 Microsoft Visual Studio FHIERE 1y R F SCPE, & R THEE )7 Python JRUA 4%
4. JKEEPERT PCbuild Hakh.

A PCbuild/readme. txt PASRIUAH KA SRR —fE & .
AP RFLHL, 1527 building-on-windows .

412 HibF &

B Python IR A S, AFESCRFARIYG 23R —2 -6 (Il TE I RO AL . K4 PEP 11
TR A SCRRF- 5 R B .

* Windows CE is no longer supported since Python 3 (if it ever was).
 Cygwin <https://cygwin.com/>_ ZZ3E 5 Fp Rt T 2% Python fiEFeas HUTHEE .
A K HA TGP G IR B, 325 Python for Windows
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7€ Mac _{& A Python

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

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

5.1 FZEnFn%3% MacPython

macOS 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 CPU's, is available there.

YRR SEAT N ARV A

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

» %2 /Library/Frameworks/Python.framework , fil#f Python R $hfT3CfERIFE . 238 FE 7
B BN E] shell f4% . B4 MacPython |, #RT] AR BEHUFL IR X =3 H . Python AT 3C
PR B3 CEE /ust/local/bin/ Hi .,
Apple 3L Python Jit A< 4> |42 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python H. FRIGEANEBEMHERX L NE, FOAEATH Apple 1757 d1 Apple mi55 =77k
PR THICH, WARAREREA python.org BRI Python JiiAS, AR AARKITHEML R A AN W]
{HESA A Python |, PRIARIY B AR VA S AR AR BE AT IO E— BE R EE 22
IDLE {35 — IS, AR Python SCAY . WRAEE Python [, AREZIFUR B BEZ S0
IBRENH

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

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 Lt st IAS, AT ffile: usr/local/bin {iiT shell # &R EEAEH
M Finder AT ARMI AT, VRA PSSR
o B4 HiIHF] PythonLauncher

* Miff PythonLauncher {)yiiiid finder Info %7 NI4T IF A (SAEAMT.py [IA%) AOBRIAR. HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e 5 il AR R 8 05 2o 7 ARy — IR
PO e PRI, B IR SRR E RN

5.1.2 BITHEEEFENHAE

XFFIHICAR Y Python , A —ANFRELERIM) macOS Kk M : 5 Aqua 7 H A BEGHES RET (B m)ih i,
A GUI LR ) 5 EARRIRIY )5 2Gz4T. i1 pythonw [ A2 python K/ R4S

%F Python 3.9, {RHE[PA{# ] python (¥ pythonw.
513 i
macOS -1 Python S {E BT A AR HERY Unix SIEAZ &, 140 PYTHONPATH , {HJ& M Finder J5 R 71

B A R NARERT, [RA Finder 78 B8RP BURE . profile 8 .cshre . fRFFEAIE—DC
{4 ~/ .MacOSX/environment .plist ., TEMIEE R A/ QA1067,

B2 K THE MacPython H1°22%4% Python ®IfH R, S5 anshay Python & &i5p .

5.2 IDE

MacPython FffiFFriE ¢ IDLE JF 2388, A 5%l ] IDLE 3 E4H/ 48, 5371 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

5.3 ZFEIMY Python &

A I I E W] A5 Python 41 :
o T DA I FRUERY Python distutils #85, (python setup.py install ) Ze3Eak{bf,
* P2 WA DAL setuptools ¥ iR El pip WALAR LM, 1S https://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 J2—~ Python | Apple 1} Objective-C/Cocoa fEZRHIHFE , X REZEIAT Mac JT E R ERE. A
Zx PyObiC {5 5., 151JiIA) https://pypi.org/project/pyobjc/.

Fr#ER) Python GUI T.EAUJE tkinter , ETEFEH Tk TEA (https:/www.tcl.tk ). Apple f#J OS X #f
47 Aqua JFAERRASH) Tk, FH AN T PAA https://www.activestate.com N #1275 "B ] A IEACHS
LIAFEIN

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

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

5.5 # Mac k4% Python M FEF

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

5.6 HitbFFiR

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

S —AF %R Z MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

YRAERRFNE R IT 23R

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

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

RIEXFERE

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

2to3-reference ,

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

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

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

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

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

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

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

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

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

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

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

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & XMW HRERERAHLL, AFRZAFETEAE vield RIXA P4 — RS FHE asyne for
PEER S FH A
WARTE 248 50 AR e R gL, (BAERR LU0 IR BRI 48 0 A B R E. WERFEEHE
FEAREME X, W AR AL .

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

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

FE/ yield SIEHIEALTE, OME4 AT RCEATIR (TR AL RRAY uy ). %%
HARBEREGIM _anext () BFATTTSHMEA RSN, MBI TAKSE T
Z: i, PEP 492 1 PEP 525,

asynchronous iterable -- 5 2B W[ KRR W fE async for A o gk 6 X . 0 A0 HE o B
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JP: 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 -- \[2FFE R GEFE await FIXX PRI SR . W PAEcoroutine B2 HA __await_ () 7
XS, 20 PEP 492,

BDFL “& 5 {-z&ph#E" WP X455, B Guido van Rossum, Python (A3 .

binary file -- " JFHISCIE file object RS ELE F 7 b o —HEHISCHR BB HE A BRI (Teb,
"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSLHI.
A S Wiext file T fREEVSIES st MM CIRT4 .

borrowed reference -- fif A 51Ji] 7t Python () C APT 1, fEAGI A —FXREI . EAXBURIREI
M RIS S e S — A To B bndast. Blan, S0 m 2% vl AR R 2 ) i s —
A~strong reference A .
HEFEAEborrowed reference R Py_INCREF () PANFEFEHEE Kystrong reference, BAFR24ZX5%
TEIEAERE AT IR J5 — A Z BT &% . Py_NewRef () BRI AR R B —ANHr i) strong
reference.,

bytes-like object -- ‘7 153X % 2 £f bufferobjects I H fE Tt C-contiguous Gz v Xt 4. X WG T A
bytes., bytearray fll array.array %%, WA KIFLZEHE memoryview X, FHEIMNE
AIFEZ R BRI E PR s XSO R E 40 . PRAF N R SO A S i B 1 R IR 5
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FBE PRV E R ST AL BRI . X RO RAE SR TR R TS R . AT AR R
RBTH4E bytearray VAN bytearray f) memoryview, HABEAET R IR T A
AN (0 R4 XA R I G704 bytes PAK bytes Xf4H) memoryview,
bytecode -- “y= 1% Python JEAHS S d 3 7 I5RS, HJ CPython fifffdi 1387 Python £ 7 1) PARALAD .
FEREAFAE - pyc U, SRFESE ZYCHRAT IR — SO I FE SR (7T DA S 23R IR0 5307 i3
KA )RR R 2 AR T BT S BUBS RS viral machine 2 1. 1R )
Python UL FFATRA—E @, WA —ERETEAIR] Python A 34
AT P TTAE dis BEHA SR 267

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 -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cdass -- & R P XS BN . 20 SRS WHZ SRR SEB AT ERAE I i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

complex number -- 535 X% HLBARGNY SR, Hh A Ber AR R A A — A R A
MEROR RERCRAL (-1 WP R) MSeflle, W ERes P Sl 1, TE TSN . Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIES 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PN PATEAE R AR ARRIWAS . Ak, ST BT sskil, —MTEEdR T aEs
HZA TR, M E RN R E ARSI KRS A B TiEE: . 20 contextvars.

contiguous -- ¥8: — PZp IR R C # 42 1§ Formran % St S0 RSN . FE4EZ /2 C Ml Fortran
L. FE—4EEH T, Fr A 25 H L TE NAE I U A P HBHES ], SR MBI IR IR G R 5 0T .
T2 Y C-IELH T, B3 NAFHBIEHES B e — & 51U 45 H i3 ek . {HJ&7E Fortran
ELHA N RS — DR etk

coroutine -- P P e T BIRERY S — BB . TBIRR AT AER — dE AFFAE S — RGB o PRI AT PA
W ZAFEN S LA BEAKE . BTl asyne def ifRREH . 2L PEP 492,

coroutine function -- BpFERA%EL IR [5]—coroutine JF IR E. THFRREA @ T asyne def B8 E X,
HAHEHL S await., async for Ml async with RS, X2 H PEP 492 5] A 1.

CPython Python Zif5iH 5 UALIESL I, 75 python.org |- %A, "CPython” — 3] JI} T-7E00 BRI S H-5 H
S 4n Jython B IronPython AH X 71«

decorator -- $EHZS IR IFE R 75— R EU R AL, EHEMEH ewrapper IEETEACRHI TR BT . 2
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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descriptor -- #iiB%; F(TEX T _get__ (), __set__ () M __delete_ () FEMXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl SRR SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
(HflIAEE TR B A AT S SR 2 P Python [ 88, TR @ VF 2 T S PRI A
BIERE DR BE. FO7R. BRSTERA LS ISHY 5 H A

A KB ERITEMEZ (5, WZ I descriptors B {15 .

dictionary -- Uit — SR, Ho AL AR BIA I A9 (E . 7T PARALATRA __hash__ () Hl
_eq__ () JTYEBINR . 1E Perl 1575 A5 hash.

dictionary comprehension -- “y il A AbH— N R ARG b B BirAy sl 3 JC 3R R ] 2R T LY —
MEESYE, results = {n: n ** 2 for n in range (10) } FEH—PHE n B{Hn **
2 FOWRLET S A 78l 2 i comprehensions.

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P A BRI o BRI A, Al list (dictview) . 2L dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- 1878 F5—Fh g e XS, BIFAREEE R R EAORH & 2 A B EmpE 0,
EHBRAS A EEUENE: (BRGNS T, MERBEN T, WAl EmENST.”) BT
SR U AERRE A, Bt RIS Al 8 fe i 2 SRR T RG22 5 o0 fif
type () B isinstance () fgill. ((HEERNF-2EBRT DAME 40 208 & fE b e, ) MIfERESR
F hasattr () s 2EAFP SRfE,

EAFP  RIFURHOSRVFATHE A 5" HPESCHRE - X Python 7 A 4 5 UK 2 BUE BT s 1) S R AT
e, FEAEMBOE SRR B o XM R PR KRS B i@ K iE ] try Al except 4], T
FARRT R MR PrELBYL WA, FLT C 42 Hihih 5

expression -- FAX T PUK I EAMEMEARIC. AP, — Rk 3ah e Rk Bl . 4
PR JBEEVTI . AT SRR EOR R, ENERAESRE —ME. 52 HMES AR, 5k
PrA i S MR R b IBAFAEA BEBON R Wstatement , Bl while. WR{EWEET1ER
[UE == Sriva v

extension module -- §JEBIH DL C 5 C++ 4 S5 HUMIEL, (i Python 1) C API 36 5515 5 4.0 A K P AR
AT A2 H

f-string -- f--F 4 WA £ WP BIS TAFER P I EIE RPN AR RS AT
fHRIfE S . L PEP 498,

file object -- SCPEXF 4 X AMRAL T ) S04 APL DA R 2B HRXTS (A read () B write () iXFE
7)o« AR HANE T AR, SCEXT G AT DA SR B SR SO, A R B, st
iﬁiiﬂ?%ﬂ/‘ﬁﬁl\'ﬂ (BlbrER A . WFZT X, BT, HE%%). SUERTRmpiich i
KA RE
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SR do ik, GBS R 2 open () B

file-like object -- SLPERM S file object W [R] i,

filesystem encoding and error handler -- Sk R Gk X G P4y Python i 3 M 2 1F 2 5 il i
SEAT A BAE B4R Unicode [ 2 F % 205 45 15 Ab FH A 4
A B G G b A ARIE R R I RS K BEAE 128 DA BT A 358 . ISR e R G 4o =X TG
VARALIGARIE, W) API pR#( R BE£5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREA]#HE ¥k
IREUS R G gt s 25 B R AL BRI .
filesystem encoding and error handler ‘Z4F Python JEz|IHE T PyConfig_Read () ERECRAECEN : 15
] PyConfig ) filesystem_encoding il filesystem_errors ZH .

2 Wlocale encoding
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finder -- #RA — P ERPT ABLR I loader FIXT5E

M Python 3.3 F2{EAE PP ARIAG A 4R 8% L3512 & 3% BilA sys.meta_path ffifll, PASepath entry
finders Bl &y sys .path_hooks i,

LA 5 1 PEP 302, PEP 420 i PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4R[E -3 X E -2.75 @ FTRAGEINEEE ., L PEP 238,

function -- A% W] DA [ I 3R [ BEAME I — 2R o 38 0] DA HAE ABA B2 S e R BUARIIA T
¥ . 59 Wparameter, method 1 function 2877 .

function annotation -- FREChrI: R4 R EE 250K Bl {E ¥ annotation
PREPREEIE T R 242« BIan DA R R Z A int SEOF LR E—4 int {H:

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

PR AR VB I AR UL function —5 .

Z: W,variable annotation 1 PEP 484, A3k T ILINEE. 553525 5 annotations-howto DA T fitfif A%
R RS B

_ future__ future i5/4), from _ future_  import <feature> F§/R 4 iFas i F¥-7E A i) Python
KA R A AR B TEEAIE SOk i 4 pi AR . future  BEHRSCRHCSE T RRENY feature B
flo AT A BRSO X AR R, ARV DA BB 50H Re HEAE fl B 8 B OImA BB S T AR E
B (5E) FE(TI A ERIA:

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

garbage collection -- K JeInlfc B FBE 60 ) N AE 2SRt A2 . Python 2 3t 5 | FTHECHI — AR e
AT AGERE | FH OGRS [ i R AT B3R [ i o AT PAGE ) g ARt 2 il 1 % [l e 2% o
generator -- /2N R[5 generator iterator REL . ‘B ARRMBGIEERE, AFSETHAE yield
PR A= — RIE LS for-THFAME I B2l 4T next () pREZE KL
W TR AR, (AR O N T AR R4S A A Bk K% . WERFFEE KBS X, iF
{1 F A PR DATRE L S
generator iterator -- 2 R ESEIRES generator BB EIAINTS .
FEAS yield IGHFRHMSFAIR, CEL A BRI TIRGS (B8R B AEERD ry 154]) . 4% £
AR R B, B MBI EREIAT (X580 AR MO T 517538 R 522 HIAR )
generator expression -- /LR AR X R — A ERARNFRIBA . BHERMRG -8 TR L5 A & X
T MEAAE R BRI for T4, PAK—ANAIEER 1f Fh). AR GFRBEX S NINZ R EA T
—ZRIIH:

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

generic function -- {Z RIpR %L AN [F] 9 S SCEUR [ S A1 1) 224 R BT AL IS0 BR AR VRTINS & v R 5
SRR AN R R B WA~ S B

g2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z R WYL S ope; WHE I 1ist 1 dict [¥ container class, A F &M%
AR FIARIE
WZYNAT, ES 0 R4 23, PEP 483, PEP 484, PEP 585 , fll typing fbk,

GIL 2 Wglobal interpreter lock
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global interpreter lock -- 2 JSyffREZT BT CPython fRRERR TR B —FOHLA], B R PR [ — i 2 A — A2
FELEINAT Python byrecode, MALHITHE T BEEXT SR ((13E dict GEBNERA) HMIF LU
ke 4x i T CPython SEE. 2 BE MRE R N B (AR 4 2 RIS AT BT 68, AR U 4
PETAEZ AL PRES BT

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 I/0O.

BlE—A (PARORSANRLE RS e S8R ) A ARE” MRS M ARIRIE R, BhixX 2
A A R A PR DL S RO BE o 5 S IR bk R (R A A HE R B AR A Ak, AT R
MEDAGEP

hash-based pyc -- 3 TR pye (16 I S 4008 7 LT 3 5 1 R L 8 R 5
AL . 21 pyc-invalidation.

hashable -- W[y — /N3 G2 B0 A (0 SR AE LR dy I IN B R B, iehcl e A (EmREEA
__hash__ () J7ik), HAILARIHEAMX ST (EFEEA _ea () 7ik). AR R
JEAT R [ A NG A (L EU RS SR A A ]

]I PE CERERT G REAS VD T SR A A L B, TR Ry B 2 ) A P R I AL

KZH Python AT AR N B X LA PTG A AR 254 (Blans| el 7 at) #ATAA: A
A[ARZEES (BIANTCLRN frozenset) {4 ENTHICEIY NI A B AR . P E A 513
KRBT . BAITEREER— A (BRIERSHOWER), BN A ERE K2R
FEANIRT id (),

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

immutable -- AEXR HAREEERRSR . AN RATERT . FAERFTTA. RN RN GERL
AL o AL ITAFAH— DA AIE, WL ETHET AR G o BN ITER 20 R A (A T A %
TERL, BNt d i i

import path -- A HZAE (B4 2458 ) AR5, SR path based finder I K2R
FABVR. TERAR, WACESFREFERE sys.path, HEXFRKGEREBTHERE EHRER
__path__ J@.

importing -- FA 4 —/MEH ) Python HUTEAE R 7 — MY Python AURS T 66 11 72 .
importer -- ‘FAZY EHIFIBBIRIGXTS WX GBEIE T finder & T loader

interactive -- 28 f. Python #i A7 — 32 H AR, BIMR W] DAE MRS AT I 4 A TR ) IRk, SZA]
PATHABRHGR . HFANTSEHES) python fird (WA DATEVRI T SALIF 46 35 B h e PR AH
I SE AT ) o AR BT ARV SRS IR A L e 4 X R N AR w O (EICAS ] help (x) ).

interpreted -- fiFFE%! Python —@MREALIE T, SZMMARHIFALET . BRI DO d 1577
M2 s A AFAE T A TR . X R RE RS ] A2 AT M AN a0 S 2 B vl S0 A7 S s
7o MRREALE & 108 HA M g i A0 5 BRI Al Y, (R KA s TR g, &

Dinteractive.,

interpreter shutdown -- fRFEZS P PRI, Python MR &350k A —MRpFRiz 1T BOT 2 R
BUTTH E M BEFTIR, BIABEAERAIAS P OB N RS 45 . EIR R BRI A DI . XA
S SATH AR B 5 | [ A A AAS AT o T8 R P B AT AR T RE B B A Fp e, R TR
BRI RIRC A AR (R U0 1A PR AL ] 45 ) o

fREAR T Z I 2R N __main_ BB ETE AT AT S8 AT -

iterable -- ] ZfC*x} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__ () method or with a __getitem__ () method that
implements sequence semantics.

SRR T for JEFRLA K2 HALTE—DFIIRMIT (2ip O L map () ..)o H—AH]
AR GAE NS EALLNERE iter () B, BRREZMGAIENAA. X AERE T 40E
O FEFUH AR AT R A, REFHATEIN iter O B A CABLIEAIXTS.
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for IBA 2 AR H S AL BB AE B — NG IS A i 22 748 & R TE I Rk A% . S
Witerator, sequence VA Jtgenerator,

iterator -- WE{CH AR F R LR BN S . BB _nexc__ O ik (SRELEAN
BEERE next () KRB RER AR, M4 3%AAEdE ] NG5 % StopIteration FH . FiX
B AR ReXT 2 P BRI C AR, RS next_ () HYEHSFIRE|% StopIteration
S0, SRR _ iter_ () W AGERZERERT S (B, BB A T
PR, T T EAB T R GE IR & A BB RO PIINR IR & A 35 A
T RS . AR5 (10 List) ERBRINHAL A iter () REEGRLE for THERHE B H#H
7L o Q0 SRAE AR O N AR 2 AR I 23k [l 7E 2 122k A R gl R 1 (]
— IS, ARG R D EAA.
W25 E £ typeiter.
CPython implementation detail: CPython %A% —N FERERE X _ iter_ () MR,

key function -- SEPA% 5 o B AR RS FE PR 2, 2 REWS R 0] H T HE R sCHEO A AE B TR B W %, i,
locale.strxfrm () A T —FEH & KIHET 2 & o HE 7 .

Python Hf7 ¥ 2 T HAR Ao vF S e Bk = R OC R HE 8 H A X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M 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 1 ambda 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 -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression

LBYL “Se#ifaBbik” M3ESCqis . XA USRS XA S AEDEA TR s 402 w2 A i fe 2
BERAE S EAFP 5 AG O L, RO KB 1 £ T84

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- iE & X 4% 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: "cpl1252™").
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 -- §1|# Python &) —Ffsequence. BIRANHNFR, HHERMTHME S P m s %,
T E TR I RIS 2R EE R O(1).

list comprehension -~ FIFHESS, LT FE 1) f ) T 47 045 76 2 9648 1 5 L0 22 1) B R
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
>0 F) 255 A oS BRI REOR REARAR (0x.) B, o 1 FRpR ATERY, A0 2R mE Il
range (256) HFHYFTHICREP YA,

loader -- MRS A TTMEBIIP X Z . B E L4 Lload_module () Bk, MBS EE H—
A finder 128 . PGS PEP 302, XfTF-abstract base class W[ Jl, importlib.abc.Loader,

magic method -- AR J51: special method f)AEIE = [R] XA .

mapping -- WLt 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
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classes. Examples include dict, collections.defaultdict,collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFETEIREY sys.meta_path B R TR B i) finder. JCES R 45 Spath entry
finders FEAE RIPAEFH A -

H& A importlib.abc.MetaPathFinder T fEICEAEE TR as T LB HYE,

metaclass -- JLR —FhH TR, KE UL BFMERY R, oMz Lik=
SHOTAIEM N RIS KT I R g s S AR RN BRI SE B . Python [RHRHIZ Ab7E 3:
DA E G2 K POKIEAN T B AN T H, (HA T2 B, JomT$R A A o 4
§?§%§1 %‘Eﬂlaﬁﬁﬁ?ﬂ%ﬁﬁuﬂﬂEllu\ TIMERE LA . IREERT S )2 . S Eapl, DA
HAhFZ2A4E

21312 I, metaclasses.

method -- Jjik TEIENHE LA REL. WERVERIZER LI — BRI, iR R IR B B 4
VE R HEE—Aargument GBI 44N self). £ function finested scope.

method resolution order -- Ji iR 5 32 M I 5t 2 70 2 4R D3 i 8 23R AP BL 2 BT FH B SE R I
W25 E Python 2.3 J AN THEE 2.3 BGE Python fEAT2E T FHAH 26 84 3L 112615

module -- §ie XTSI Python (UG —FPL LIRS, A BIBRBA ML ar 4 25 M), W45 {15 Python
R Bkl L importing BAEPIMEE] Python .

5 Wpackage.

module spec -- BiJu bl — A ap 4 a5, HPh s H T s X :AFE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO Z:lmethod resolution order
mutable -- R[AEX R W[ASXT R I AFEE 1d () PREREDERIEN T UCERBUE . 51525 Wimmutable,

named tuple -- H# e8] Aify “HAZuH” ol {l TAEMA0K ool FFHHEH R RIRG RN 4
PRIBYEARDT BB . ARSI s SA n] REHT A H AR

FUepERAE T HA 4, 836 time. localtime () fll os.stat () FRE{E. 50T
sys.float_info:

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

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

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

True

ALHA e E NEIRA (Bl T 6] o tesh, B4 oAbl # A E U tuple 4k
ﬁ%%)‘(%%?ﬁ%é@ﬁiﬁﬂéﬁﬂ@o XAERRAT AT T4 5, sE M T 4L collections.
namedtuple () Q. JF—MIr UL LEIN—LET Lo S BN B B4 T4 A s ik .

namespace -- nn%'ji'lfﬂ i 2 AR AL WA BT« fin s 2 (A Jeil . AR RN E R, AR R P iR E
4 a0 (TEEZ ) o A a3 [ 3E I B 1k fir 24 oh 98k SOt BN, % builtins. open
Y os.open () AEA H A 2RI IXr o firs 23 )0 18 i Wi R SEH S SIS R IOk 35 1
P T e ﬂl_ffﬁ?)jﬁ 4N, random.seed () Bf itertools.islice () XFPEEIAH T iX
R R random 5 itertools B HISEENE

namespace package -- iy %23 M4 PEP 420 fir5| AW —F U AE T 258 Wpackage, v 44 23 [ A0 7]
PASA SR Fom Yy, Hathid Iy s\ S regular package AN[a], B EATEA __init_ .py XfF.
S R] 2 Womodule

nested scope -- Hkﬁﬁfﬂiiﬁ A SGERE NG A RRE . BN, 755 —REz W E LH R ET A
5 HHIE AR B R e A Xj‘%'lﬁﬁﬁxﬁlﬁﬁﬁ)%@?ﬁxi JRITH AR B RS AR 2 PR T HR
WEVE . 2RI, éﬁ”’r‘alﬂﬁ S WWEM T4 R4 250, @il nonlocal KT RIFE
NINZVE R
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new-style class -- FraXJ& X T H 5l 4% W T FrfA BT 22K X IHFRE. 78 5561 Python By A<
H, LA HAE ﬁﬁ%ﬁﬁﬁ Python #4785 R G EFME, B0 __slots_ . FHIBFF. HRAEJE M.
__getattribute__ (). RHEMEBSHIESE.

object -- X4 LA HARE (J%‘TEEZE) PARTIE AT R (O73k) W% . object tLg AT fafnew-style class
R T EE2R A

package -- f4 — i) A & TR B S L 5 T Python module, MEGAR Tk, @A __path__
JE ¥R Python A5k

Y2 Wregular package Flnamespace package.

parameter -- JE5 funciion (B(J73%) & LA, EA8E KB DA Z B — A argument (SRR
BT, 20%%). ALMES:

* positional-or-keyword: (BB IHET, F52— D0 DMERIL T A4 AT AR X4 5 Sk
BARES . X EBINNES AL, FIATRER foo 1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: (LRI, ?anz—/\ﬂﬁﬁl_kuﬁ%fxlﬁﬁ%ﬁ IR AL 2 Ll A R RUE
SHPESIN R ENZ IR E—A / FRRESL, BIANTN R posonlyl FI posonly2:

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

o keyword-only: {XPRKHEF, 5 HEEEM KEFEANSEH . (R EFIES s
HREUE LHES IR PSR ETE S BETEZ DB EIE S Z Wil —1 * KE X,
B0 R T kw_onlyl F1 kw_only2:

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

e var-positional: T[ARNLE, FRE R PARABEH — ME R BRI AL E S B R 75 (B Hefth
ESEHZMNESEZ)G). XMESTESEESAREIME > ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

* var-keyword: W]ABSCEETE, FEE P DASRHME B AR AT S (M AL TE S T 2 %
PSR )G) . XMIESWEESAEES ARG <> K e L, Gl EER kwargs.
B2 ] DARI I8 PTE RS EL, nT DK HEEEnT BE S 4038 i BRIAE
W& Wargument RiEFESZH . SHEESH X BIP R ILEB, inspect .Parameter 3, function
—I35PA MK PEP 362,
path entry -- PRFEA O import path WH)— BN B, Sx@ipath based finder SR8 TS A WIFER,

path entry finder -- Y15 A D #8S F— 07 8 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
W) finder, BEFRXTGREE L path entry Fe g (AR,

{5%% importlib.abc.PathEntryFinder PA TR A D& E T SEH SN

path entry hook -- J&F8 A LVe 1~ —Fhal i FIXS G, FERNE AT A2 HR A4 5 path entry FRREH 1 BT BE
(5[] sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FEMIAE R ES BRAM—Fp Uik 12 38 %%, AIHE—Nimport path A FATS

path-like object -- JRIEFX G R E— DU REBBMRTS . REEEXL T LR D ERR RN str
B H bytes X4, B PAR— TSI T os.PathLike MpINAIR . — > F ¥ os.PathLike
L XIS BT os . fspath () RN str 8% bytes BRI R G IR os.
fsdecode () fll os.fsencode () AIHE5 5 RIMIRIRAG str 5 bytes HBBPLEIR . XI5 2
i PEP 519 5] A1)

PEP  “Python 3R 1" MWIELHHE . —> PEP wiiie—(hlit3Cr, ok Python 4 IXARA(EEL, oK
filiid—~ Python FRIHT Rk S IEE B jzﬂ . PEP N4 SO ) 5 AR U AN T3 BURE P T B
e
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PEP [ V4 th BB R P s, WAL DO R DR S 151 LA B R 625N Python B35 TT HLsfE
95 SR ENLE . PEP IS STEAEAE I TR E T S0, I RCREAS [ B AT A SR

%1, PEP 1.

portion -- {5 A4 KA 4 S A A H SR U S (WATREAAICT — A zip SCEN) , Bk X
i, PEP 420,

positional argument -- i & %5 = Wargument.

provisional APT -- £[5¢ APT 3¢ API 2 451 A B HERRAE AR HE FE 1) 1) Jo e PEORUIEZ S I H Gz 11
BRI N EE AR AT RN, (HHSHYARC N &, W] BEFEZ DI B e A B
LT HAT IR A A (R RAIERRZE D) . WA SOF A SRS T -- (FE APT RN
A ZBIATE JEF )™ 5 EL Rl SR b A B A 7T BB X AR
RIS Z X APLEUL, 105 A el I G AR Ty 287 — AT AT B SR A
Fho ] e e iR B —Fh S A R T 5
XA R SRV AR E FE RSN W O, R BT R I ST A I IR . TR WL PEP
411,

provisional package -- 819t 5 Wl provisional API ,

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

Pythonic 15—~ L o — BE AR B85 38A0G 1 Python 1755 S 19 KU AR, TS 2 6 oA &5
RS R SEL AR . B, Python (% I KA I £or TEAIIEER A Hy— A n] kAU SR
A IR W2 HAME SR AR EEH, PO 24K Python YA I S B 60 — DRIt
K

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

T FH 7 f 5 5 375 B Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 — DPASIS R AR, T R MBI 4 5 1 I3 i g SO HEA- 28
PR R “EEAET, FHOEE XL PEP 3155, X1 Z R AU, IRESA RS54 55—
2

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

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR G AR BRI DS A B A AR, T S A Y
ALHL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5|14 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

64 Appendix A. RiEXEBFR


https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

Python Setup and Usage, A %5 3.12.0a0

of the CPython implementation. Programmers can call the sys.getrefcount () function to return the
reference count for a particular object.

regular package -- 1 B Z4 B package, BN EH—A> _init__.py XM HEF.
%2 W namespace package.

_slots__ —FSLERNTR ], il W B SOl @i SR R R S B MR 1 N AE . BRI Fh
PIGRGAT, HRENGAFAEY), Sl RETE DB T R, BIAAGHEE A A7 B 2
Jr, o HE PSR E S,

sequence -- )35l —Ffirerable, '©3CFRES __getitem () FFRFA AR MM BEERG AT RAAMITR
i, HEXT—MREFIKER __len__ () Fik. WEIMFHIERAA list, str, tuple
Flbytes. AL dict ©37FF__getitem () Fl_len_ (), HEBIANE THIHMIEF
G, A E AR AT B immutable ST AEREEL

collections.abc.Sequence IR ELEXN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZANXIRINT count (), index (), __contains__ () fl __reversed__ (). ZEH

WY R ORI DAV register () SREZIBHEM .

set comprehension -- A5G AL B — AN AT L ARG i Bir A B0 Ay TU R IR M S5 RAE A — R R
¥, results = {c for c in 'abracadabra' if c not in 'abc'} ¥R TFREE
& {'r', 'd'}. Z0 comprehensions,

single dispatch -- MR —Fitgeneric function ARG, AL BURILT MA SRR IALEERN

slice -- YJ i 5 HALE TR sequence B—EB4r X4 . YR 2t 6 P sl kR BIEER), 7 11
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fin) FRicrENFRHEH
slice X%,

special method -- }§84 Jji% —# i Python [aCiR MY 753k, ORI AR ATy & #R A B Ui A 45
8o XFITIRMIA PRI AT KL . FRIRTT VAR SRS L specialnames.,

statement -- {54y 15 RFEFEL (—AMUE “H) ARSI, —ABH AT AR — A expression BT
B RBFGEH, Fl if, while 8 for,

strong reference -- 5 5| ]l 7£ Python 1) C APL . 95| JIRZXF RGN —Fh, 4E w01 #IRF S X
G5 | FHVHENT 24 B A0 B i DU 2 s 45 | TR

Py_NewRef () BREAIHE A TAIE—XEARE | H .. @E, UWAFER RG] A VE
1Z5E5 | FVE A Py_DECREF () BREL, PAEEGST]H )R .

i 2 Rlborrowed reference.

text encoding -- LAY 7F Python W, — > F 45 2 — 5 Unicode U A4 & (38 F A “U+0000%--
U+10FFFF)., N TAHESUEH— TR, EREGTIME I —BF.

TP PSR — AT P IVGRRN” Gifi”, 0519 741 b s B 45 B ol i
5.

ARFAE R SCAFIE Fifdds, BRGNS AR GRS

text file -- SCAR LM —FHRBAS1ES str X5 Mfile object. 38— SCAS SO SE B & 7 18] — AT ) <777
PIEHE LI B Ak Brext encoding, SCASSCAFRI B FALFE PASCAR ("o 8 'w') FTHM SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.
FWSEbinary file T fRREVS S F 7 K3 £ SR

triple-quoted string -- = 5" PfFH [ RAW SAELNES (7)) WERES () WEMFE. BIEY
e LS5 ERESH -9 SRR AE T ARRE, HEaZ2MAL. BV REFFFRNE
FARGE WG S ANG 5, I H AT AR A7 o /R (0 B84, TE9R S SO A5 5 IR Il AT
Ho

type -- JH KAIHLE —A> Python X[ )8 TAH M BEARTRE A —Fp28, BALEXTRIZEEL, 1]
PAVIFIER __class__ J@%, BUZl type (obj) HRIKHL.

type alias -- JRAH — KRB [E S, Q@7 R0 BRE A5 IR IR .
R B E R R AL 2 20 2 i . filan:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z: 0, typing fl PEP 484, JLrifg Xt it R A A4
type hint -- 384 annotation "R . EME. RENIESE0R RIETS E W28,

RAUEAR)E TR0, Python REOREEME, (HH W XS A M THEMH, 3 7THr) IDE L
(M EEL SR A

AR, RIEMEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
AT A,

Z UL typing fil PEP 484, HAAyxt ko GBI P4 filid .

universal newlmes - ﬁﬂi gy — MR T, KA A R %’%ﬁﬁ%’bﬁl TEER bR : Unix (94T
ZER A E . Windows [Z55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP
3116 F bytes .splitlines () TEHEZ LU,

variable annotation -- 28 5 bR {1 5(3‘/7'“%32%!@ J@ ) annotation
TEARE AR B BRI, 8 T35k LA

class C:
field: '"annotation'

AR AR RO AR R 2R AR . BINDA R AZ B2 int JRAURO(E:

count: int = 0

AR AR ETE YA AN R RE I annassign —7

2 W function annotation, PEP 484 1 PEP 526, H. 4R T IHINEE. 51527 annotations-howto PA T
Aot P AR ) B AR S B

virtual environment -- JE{ 3RS —Fh R H IMER IR BEREFTINERES, AT Python ] IR I RR AR 4235
T+ Python 43 K AR 2 THLEN A — R G iz HAL Python i AR IIATH .

HZN venv,

virtual machine -- JEHIDL — & 56 0 B A0F 2 RTTE AL, Python K S AT $HAT S5 2 135 2% 0T A AR
H)bytecode.

Zen of Python -- Python Z#fi 51| Python ¥ty IR N 53, A B FHMESHEHXMIES . &FHAK
WA AIAERZ B R AT i A”import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

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

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

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

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

C.2.1 FF PYTHON 3.12.0a0 4 PSF iFa] il

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

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0a0
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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,.
—O0or 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 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a

Q3
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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.

7. 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 FHF PYTHON 1.6.1 g5 CNRI #F o]t

1. 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.

2. 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."

3. 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.

4. 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.

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

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

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

(N oiaRs:)
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(22 B30
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

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

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

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

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 DOC-
UMENTATION

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

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

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
/Iwww.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim com-
ments from the original 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)
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C.3.2 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.

C.3. WrRHRHaYiF =] 508
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE AT A

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

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

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

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

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

test_epoll fHELE AR EH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

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

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

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

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

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

C.3.11 strtod #1 dtoa

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 following copyright and licensing notice:

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

*

* The author of this software is David M. Gay.

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.

* % o

* % of

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.
*

* % o

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

WERBAERG W, W hashlib, posix. ssl. crypt Bl OpenSSL AR FMERE. HLAh, T
T+ Python ] Windows FI macoS ‘2% F2 )7 A Bt 45 OpenSSL FEf#E D1, i DATE AR 51 11 T OpenSSL 1
AERY$E UL

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/)"

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. 1IN 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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S

CFgkzs)
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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
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

% ok X ok X % X %

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 (eaylcryptsoft.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.

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
Eric Young (eay@cryptsoft.com)"

being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) fro

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 PURPOS
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIA
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, STRIC
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

L e T S S N I N S T S I S N T T S S N e e N S N N S N S N S N S T N S

m

E

L

T

If this package is used in a product, Eric Young should be given attribution

The word 'cryptographic' can be left out if the rouines from the library

the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)
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(8L 7))
* QUT 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.]
*/

C.3.13 expat

BrRAEGEN ——with-system—expat BB THE, T pyexpat § ARE M5 expat YR DAY

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

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

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

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

C.3.14 libffi

The _ctypes C extension underlying the ct ype s 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
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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 EARERY 20ib AR IH T ok A, W 55 zlib PG 8 DR 2 1ib 3 %:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i ] (MG F S SE B EL T cfuhash 31 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.

CNgkzs)
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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 de cimal module is built using an included copy of the libmpdec library
unless the build is configured ——with-system-libmpdec:

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

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

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

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

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

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

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

C.3.18 W3C C14N X EH

test fHIH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C M ik https://www.
w3.org/TR/xml-c14n2-testcases/ FEARYE 3 453 BSD ¥ vk & 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.

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

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

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

C.3.19 Audioop

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 Jeffrey S. Lee
jlee@smylex.uucp Warranty and Copyright Policy This document is provided on an “as-is” basis, and
its author makes no warranty or representation, express or implied, with respect to its quality performance
or fitness for a particular purpose. In no event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use or inability to use the information contained
within. Use of this document is at your own risk. This file may be used and copied freely so long as the
applicable copyright notices are retained, and no modifications are made to the text of the document. No
money shall be charged for its distribution beyond reasonable shipping, handling and duplication costs, nor
shall proprietary changes be made to this document so that it cannot be distributed freely. This document may
not be included in published material or commercial packages without the written consent of its author.

C.3. WrRHRHaYiF =] 508 85



mailto:jlee@smylex.uucp

Python Setup and Usage, A% 3.12.0a0

86

Appendix C. FSEFI¥FoliE



APPENDIX D

RRILER B

Python 51X {3 SCAY -

JRALETA © 2001-2022 Python Hffhk4r 2. OR B AT AR

JRA A © 2000 BeOpen.com. {484 G A

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

A RSEBM VALV, 200 L AeF Tk,

87



Python Setup and Usage, A% 3.12.0a0

88

Appendix D. [JERFrE



5

EFE
...,55
-2
AATHI, 5
$APPDATAS%, 38

2to3,55

>>>, 55

__ future_ ,59
__slots__,65
HHRLE

$SAPPDATAS, 38
BASECFLAGS, 29
BASECPPFLAGS, 28
BLDSHARED, 31

Cc, 29

CCSHARED, 29
CFLAGS, 29, 30
CFLAGS_ALIASING, 29
CFLAGS_NODIST, 29, 30
CFLAGSFORSHARED, 29
CONFIGURE_CFLAGS, 29
CONFIGURE_CFLAGS_NODIST, 29
CONFIGURE_CPPFLAGS, 28
CONFIGURE_LDFLAGS, 30
CONFIGURE_LDFLAGS_NODIST, 30
CPPFLAGS, 28, 31

CXX, 29

exec_prefix, 16
EXTRA_CFLAGS, 29
LDFLAGS, 28, 30, 31
LDFLAGS_NODIST, 30, 31
LDSHARED, 31

LIBS, 31

LINKCC, 30

OPT, 23, 29

PATH, 9, 16, 34, 36, 4144
PATHEXT, 36

prefix, 16
PROFILE_TASK, 21
PURIFY, 30
PY_BUILTIN_MODULE_CFLAGS, 30
PY_CFLAGS, 30
PY_CFLAGS_NODIST, 30

PY_CORE_CFLAGS, 30
PY_CORE_LDFLAGS, 31
PY_CPPFLAGS, 28

PY_LDFLAGS, 31
PY_LDFLAGS_NODIST, 31
PY_PYTHON, 45
PY_STDMODULE_CFLAGS, 30
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
PYTHON*, 4, 6
PYTHONASYNCIODERUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 10
PYTHONCOERCECLOCALE, 13, 20
PYTHONDEBUG, 6, 10, 22
PYTHONDEVMODE, 13
PYTHONDONTWRITEBYTECODE, 5, 10
PYTHONDUMPREFS, 14, 23
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 11
PYTHONHASHSEED, 7, 10, 11
PYTHONHOME, 6, 9, 47
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS,S, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSEFSENCODING, 12
PYTHONLEGACYWINDOWSSTDIO, 11, 12
PYTHONMALLOC, 12, 22
PYTHONMALLOCSTATS, 12
PYTHONNODEBUGRANGES, 8, 14
PYTHONNOUSERSITE, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 9, 41, 46, 47, 50
PYTHONPERFSUPPORT, 8, 14
PYTHONPLATLIBDIR, 10
PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX, 8, 10
PYTHONSAFEPATH, 6, 9
PYTHONSTARTUP, 6, 10
PYTHONTRACEMALLOC, 12
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PYTHONUNBUFFERED, 7, 10
PYTHONUSERBASE, 11

PYTHONUTFES, 13, 42

PYTHONVERBOSE, 7, 10
PYTHONWARNDEFAULTENCODING, 8, 13
PYTHONWARNINGS, 8, 11

TEMP, 38

A

abstract base class —- & #FH K, 55

annotation -- 4§y, 55

argument -- 5,55

asynchronous context manager —— - *
LT E, 56

asynchronous generator --— F#4 ik #, 56

asynchronous generator iterator -- =3

P AR R A, 56
asynchronous iterable -- F ¥ ¥ #% X
%, 56
asynchronous iterator —-- #FHHXRE, 56
attribute -- B4, 56
awaitable —-- H&#&HFX L, 56

binary file -- Z3##|>CH, 56
borrowed reference -- f§N3| A, 56
--build

AT, 26
bytecode —-- F¥#,57
bytes-1like object -- F

C
-C

A AATHI, 3
callable, 57
callback —- [, 57
C-contiguous, 57
CFLAGS, 29, 30
CFLAGS_NODIST, 29, 30
——check—hash—based—pycs

TEXZ, 56

#A T
class —- 7(,57
class variable -- %% &,57
complex number -- £#,57

CONFIG_SITE
AT, 26

D
-d
W AATHIA, 6
decorator —- EME
descriptor -—- Ehgz\, ,58
dictionary —-- 4,58
dictionary comprehension —- FHIESRK,

58

dictionary view —-- FHANE, 58
——disable-ipv6

AATHI, 19
——disable-test-modules

WAATHIR, 21
docstring —- XAHIFELE, 58
duck-typing —— -7 KA 58

-E
AT
EAFP, 58
—-—enable-big-digits
wAATHITR, 19
——enable-bolt
AT, 22
——enable-framework
AT, 26
——enable- loadable—sqlite—extensions

B AATHIR, 19
——enable- optlmlzations

BAATEI, 21
—-—enable-profiling

A AT E T, 22
——enable-pystats

wAATHIA, 20
——enable-shared

AT, 24
——enable-universalsdk

W AATH IR, 26
——enable-wasm-dynamic—-linking

LTI, 21
——enable-wasm-pthreads

HAFTHR, 21
exec_prefix, 16
expression —- FKikH, 58
extension module -- ¥ B#H, 58

F

f-string —— f-Ff&,58

file object —- XfFX#£,58
file-like object —-- X £t %, 58
filesystem encoding and error

7, 6

context manager —- T X&HE, 57 handler - X Z & % A% R 5
context variable -- FTXEE,57 LR A FE A A, 58

contiguous —- %%z, 57 finder ——- &T#H %, 59

coroutine —-- W&, 57 floor division -- [ FHEEKRE, 59
coroutine function -- WA E#H, 57 Fortran contiguous, 57

CPPFLAGS, 28, 31 function -- ®E#, 59

CPython, 57 function annotation -- HEEARE, 59
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G

garbage collection —-- X3k, 59
generator, 59

generator —— 4 K #,59

generator expression, 59

generator expression -- 4 K BXRHERA,S59

generator iterator —-- 4 k£ RE, 59

generic function -- ZA& &#,59

generic type -- ?2@33@,59

GIL,59

global interpreter lock —— 4 & @ B &
4, 60

Fi

-h

TR, 5
hash-based pyc —-- HETwmE pyc, 60
hashable —-- H¥&7%, 60
--help
HATHT, S
——help-all
AT, 5
——help-env
AT, 5
—--help-xoptions
wAMTHIA, 5
——host
# AT, 26

-1

W AATHIA, 6
-1

i AATHIR, 6
IDLE, 60

immutable ——- A HEXZ, 60

import path -- S A%, 60

importer —— A, 60

importing —- §A, 60

interactive -- X &, 60

interpreted —— @EA, 60

interpreter shutdown —- B & %M, 60
iterable -- H#XERWZ, 60

iterator —— %R E, 61

J
-J

BAATET 9
K

key function -- #E ¥, 61
keyword argument —-- X¥#F5EHK, 61

L

lambda, 61
LBYL, 61
LDFLAGS, 28, 30, 31

LDFLAGS_NODIST, 30, 31

list —-- %%, 61

list comprehension -- #%|%kit& 5, 61
loader —- m# #, 61

locale encoding —- ET R EHHEELER, 61

M
-m
AT, 4
magic
method, 61
magic method —-- JEAR ¥k, 61
mapping —— B, 61
meta path finder —— TEZEKE, 62
metaclass -- T, 62
method
magic, 61
special, 65
method —-- ¥, 62
method resolution order -- F ¥ f # i
)7, 62
module —- ¥, 62
module spec —— A, 62

MRO, 62

mutable —- HZXE, 62

N

named tuple -- B4 L4, 62
namespace -- @4 % 4, 62
namespace package -- W% X4, 62
nested scope -- #%ZE1EHH, 62
new-style class -- # A%, 63

O

-0

P4 -6
object —- X %,63
-00

fr AATHIA, 6
OPT, 23

F)
-P

i AATEI, 6
package -- 4,63
parameter —- H%, 63
PATH, 9, 16, 34, 36, 4144

path based finder —- EFEBZNEHKE, 63
path entry -- BH&EAH,63

path entry finder —-- BHEANB&EKHE, 63
path entry hook —-- E&NH44TF,63
path-like object -- EAEEX4Z, 63
PATHEXT, 36

PEP, 63

portion —-- ¥4, 64

positional argument —-- L& 5%, 64
prefix, 16

PROFILE_TASK, 21

gL ]
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provisional API -- # % API, 64
provisional package -- # EM, 64
PY_PYTHON, 45
PYLAUNCHER_ALLOW_INSTALL, 46
PYLAUNCHER_ALWAYS_INSTALL, 46
PYLAUNCHER_DEBUG, 46
PYLAUNCHER_DRYRUN, 46
PYLAUNCHER_NO_SEARCH_PATH, 44
Python 3000, 64
Python #FHEN

PEP 1,64

PEP 8,53

PEP 11, 33,48

PEP 238,59

PEP 278,66

PEP 302,59, 61

PEP 338,4

PEP 343,57

PEP 362, 56,63

PEP 370,7,11

PEP 397,42

PEP 411,64

PEP 420,59, 62, 64

PEP 443,59

PEP 451,59

PEP 483,59

PEP 484, 55,59, 66

PEP 488,606

PEP 492, 56,57

PEP 498,58

PEP 519,63

PEP 525,56

PEP 526,55, 66

PEP 528,42

PEP 529, 12,42

PEP 538, 13,20

PEP 585,59

PEP 3116, 66

PEP 3155, 64
PYTHON*, 4, 6
PYTHONCOERCECLOCALE, 20
PYTHONDEBUG, 6, 22
PYTHONDONTWRITEBYTECODE, 5
PYTHONDUMPREF'S, 23
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 47
Pythonic, 64
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 12, 22
PYTHONNODEBUGRANGES, 8
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 41, 46, 47, 50
PYTHONPERFSUPPORT, 8
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8

PYTHONSAFEPATH, 6
PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 7
PYTHONUTEFS, 13, 42
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 8
PYTHONWARNINGS, 8

-a
4 AT, 6
qualified name -- [RZE &K, 64

Fa
-R
4 ARET, 6
reference count —-- B|fit%k, 64
regular package —- ®# A, 65

S
-s
AT, 7
-s
S AR,
sequence —— JF7%,65
set comprehension -- £4# &R, 65
single dispatch —-- HE 4K, 65
slice —— 1 k,65
special
method, 65
special method —-- 4% ¥ %, 65
statement -- &4, 65
strong reference -- H&E|, 65

T

TEMP, 38

text encoding —-- X A4, 65

text file —— X AKX, 65

triple-quoted string —- ZB|EF{FE, 65
type —— XA, 65

type alias —- XA 4,65

type hint -- XA EH#, 66

U
-u
R
universal newlines —- 4T, 66

\Y

-V

EN

AITHRI, 5
-V
W AATHIR, T
variable annotation -- T EAFE, 66
Yo
-?2,5
-B,5
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-b, 5 ——with-memory-sanitizer, 24
—-build, 26 —--with-openssl, 24
-c, 3 —-—with-openssl-rpath, 25
—-check-hash-based-pycs, 5 —--without-c-locale-coercion, 20
CONFIG_SITE, 26 ——without—-decimal-contextvar, 20
-d, 6 —-—without-doc-strings, 22
—-disable-ipve6, 19 ——without-pymalloc, 22
——disable-test-modules, 21 ——without-readline, 24
-E, 6 —--without-static-1libpython, 24
—-—enable-big-digits, 19 ——with-pkg-config, 20
—-—enable-bolt, 22 ——with-platlibdir, 20
—-—enable-framework, 26 ——with-pydebug, 23
——enable-loadable-sglite-extensions, ——with-readline, 24

19 —--with-ssl-default-suites, 25
—-—-enable-optimizations, 21 ——with-suffix, 19
——enable-profiling, 22 —-—with-system-expat, 24
——enable-pystats, 20 ——with-system—-£ffi, 24
——enable-shared, 24 ——with-system-1libmpdec, 24
——enable-universalsdk, 26 ——with-trace-refs, 23
—-—enable-wasm-dynamic-linking, 21 -—-with-tzpath, 19
--enable-wasm-pthreads, 21 —-—with-undefined-behavior—-sanitizer,
-h, 5 24
——help, 5 ——with-universal-archs, 26
--help-all,5 -—-with-valgrind, 23
—-—help-env, 5 ——with-wheel-pkg-dir, 20
—-—help-xoptions,5 -X, 8
—--host, 26 -x,8
-I,6 —-—version
-i,6 A AATHIT, 5
-J,9 virtual environment —- EWIIE, 66
-m, 4 virtual machine -- E#HL, 66
-0, 6
~00, 6 W
-P,6 -W
%6 BAFTHI,T
“R,6 --with-address-sanitizer
-s,7 TR, 23
-s, 7 —--with-assertions
—u, 7 AT R, 23
-V,5 ——with-build-python
-v,7 AT, 26
--version, 5 -—-with-builtin-hashlib-hashes
-W,7 TR, 25
—-—with-address—-sanitizer, 23 ——with-computed-gotos
-—with-assertions, 23 SAFTHIR, 22
-—with-build-python, 26 --with-dbmliborder
—-with-builtin-hashlib-hashes, 25 AT, 20
—-—with-computed-gotos, 22 ——with-dtrace
—-with-dbmliborder, 20 HAITHIR, 23
—--with-dtrace, 23 —-with-emscripten-target
-—with-emscripten-target, 21 SAFTHI, 21
—-with-ensurepip, 21 -—-with-ensurepip
——with-framework-name, 26 AT, 21
—--with-hash-algorithm, 25 -—with-framework—-name
-—with-1libc, 24 GATH IR, 26
—-with-1libm, 24 —-with-hash-algorithm
--with-1ibs, 24 GAAITHIT, 25
--with-1to, 22 ——with-1libc
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B AITHIR, 24 wRATHI, 8
——with-libm -x
fr AATHIA, 24 fr AATHIA, 8
——with-libs
ST, 24 z
——with-1to Zen of Python -- Python Z#4,66

AT, 22
—-—with-memory-sanitizer

@A fT T, 24
——with-openssl

AT, 24
—--with-openssl-rpath

A AATHIA, 25
—-without-c—-locale-coercion

A FTHT, 20
——without-decimal-contextvar

# AT, 20
—--without-doc-strings

A ATH TR, 22
—--without-pymalloc

AT, 22
—-—without-readline

AT, 24
—--without-static-libpython

@A TN, 24
——with-pkg-config

wAATHIA, 20
—-—with-platlibdir

@A TR, 20
--with-pydebug

@A TN, 23
—-—with-readline

f AT, 24
——-with-ssl-default-suites

a AATHIT, 25
——with-suffix

AT, 19
——with-system-expat

AT, 24
——with-system-ffi

AT, 24
——with-system-libmpdec

G AT, 24
-—with-trace-refs

A AATHIA, 23
—--with-tzpath

AFTHT, 19
—-—with-undefined-behavior-sanitizer

AT, 24
——-with-universal-archs

4TI, 26
——with-valgrind

f AT, 23
—-—with-wheel-pkg-dir

HA R, 20

X

-X
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