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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

FAREUS A EAE E., CPython fEfT#f i 21T 5.
CPython implementation detail: JABSEI a2 FT I E 0 e G TR . 1) implementations.

11 @&

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o TR ty WAPRER AR R, SEREAFIITmS, fiA EOF (U458 4F, UNIX H
$ ctrl-D, Windows H1$% Ctr1-7Z, Enter) Bk,

o MIEA SR MRER A SR, 38, FR T4 ST
o MHFAZHANE, Az HREERG, T8 L2 AR AR

o | —c command W, AT command F/RH) Python 1541, command W VAL S AT 43 B )
ZAER] . YRR, AT HTATTE Python 1547 4 EEEL!

il -m module-name i, 7 Python BBt A HARERIMIL, FREHA AT
L ERAT, SefgtraimimA, HdT.

Fe DRI > AL RER A RIS 3, TR JG S S8GEAE sys .argy B - R, HMICR, WA
TWICE (sys.argv(0]) RFRTHREMFIFH.

—-c <command>
AT command 1) Python fAiS . command W] PAs&—4cith), WA DA A T4F 43 i 1R 22 404
Hor, i 925 P 5 5@ A H S A 7 —
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

5l & —A~ #Hil%4 cpython. run_command H-FAH 54 command.,

-m <module-name>

fE sys.path FHIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AL, WA Y ((py). BBV RN 40X Python i, (HASCH
XPCAVEIRBIZSR (I, VR EETR - A

warr (a0 e) WAk, SHaEARNA ST RN, RS <okg>.
__main_ MENEBRIAT. BATRRRERBOT S N AR S Rl i 2 AR AR 1 F SR zip SO
Ak BT A

TR MR TUANGE T N EBRAILA C g S0 AL, PN ENTH A WY Python BB
(E EANERE T B AL, BV n] A WIS -

UEREE LR, sys . argv B DNICEREABHSCPRAY SE R B AR (FEE CBEH SOOI, o
RN ") 5o IR, METHSRRFBNA sys . path Tk,

~T IR HORFERR B T s T A, Bt sys . path BEAE A Y HTH SRS H
site-packages H . FiH PYTHON* ¥fIEAS 5Lt &4k 20 .

Ve PRI L S AE TN, ABIAST SR A ARG . BilA0 timedt AREHL:

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

51 & —A~ #Hil%4 cpython.run_module PS4 module-name.
S

runpy.run_module () Python A% A DA B2 H ) 5530 U1 RE

PEP 338 - bAoA A AT
e 3.1 R R FRRIzAT __main_ TR
TE 3.4 O RS 44 25 A

MARHERIA (sys . stdin) BEEATS . PRl AN 2, (-1,
BRI, sys.argy BE—I0EE "-", R, 848 HRIMA sys.path JFk.
5l R — MW SHH) FHiTZEM cpython. run_stdin,

<script>
AT seript Hi) Python fUHS, XS RN (LEXTEARRS) SCPFARGEERAR, f&1 Python SCIF. W
_main__.py XHHIHER, B E _main__.py ICPFRY zip SCHFS

BRI, sys . argy KIS ILRBURLE M 1T P E M IA L 5K

U A A AR B AR 1) Python SO, WHEZSCIEITAEH SKIIA sys . path IRk, I HABIZSCM
YfE __main_ BEHORAAT.

UK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H B
__main__.py XFUE __main_ BIHORIAT.

-1 YEOARR BIBE (TR, BT, sys.path BESEEMIAH S, WA site-
packages 5, £ /ZWS i f7 PYTHON* FRHSZE R

Bl &k —A HITF Y cpython. run_file &% filename.,
W

4 Chapter 1. $41T50iE
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runpy . run_path () Python f{HSn] DAELHE (A5 3 2 fiE

KRG HHIETIR,, H -1, sys.argv[0] AZEFEREHE ("), HEYFETHZME sys.path H k.
WAk, WRARG R, BREH SIS tab (b AT %% (S L rlcompleter-config) .

S

tut-invoking

£ 3.4 JOEE: HEhE ab kha T S 2 -

1.1.2 &R%IN

-2

-h
—-help
i 3 IR A A TIR I R
-V
——version
ity Python HUASHR . /RBIGIT -
Python 3.8.0b2+
BB VRIS, i E A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 Fi T AE: -V .
1.1.3 H{hikIn
-b
M str 5 bytes 8 bytearray X, X bytes 55 int B}, &k M. A HRED
(~bb) W2t
TE 3.5 UHER: 320 bytes 5 int AJHEL.
-B

iy ob ¥k U W, Python AN FE S A PR KL B W H A .pye X R 5O B
PYTHONDONTWRITEBYTECODE,

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

FERETRAER . oye XAFREIIEST N . 2L pyc-invalidation. 24354 default B, CiEERM
R 5 ) BT A (L) 519 P G AT SCPFRF AR HBROATE ST I . 40 always I, Brf
TIEAER - pyc X, AR C P E & R TEE B FRR RS HOOE B A PSR E T IIE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

BT RRIERY - pyc SUPFITE SO 2 32 BRI .

-d
Frafidrasiaim s (BRERMH, T 9ikiEl) . 514215 PYTHONDEBUG,
-E
ZWE T A PYTHON* BREEAS R, B4, SiE /) PYTHONPATH Fl PYTHONHOME
-i
AR — NS5, S -c i, B sys.stdin N@%&um, PUTHIAS MG, et AR
HR, ANEEE PYTHONSTARTUP U
AGETH T, WAL e, e R S ER . B0 PYTHONINSPECT,
1.1. &84 5
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-9

-s

-u

-

e BSR4 T Python. SXFF[RI A -E 1 -s. FERE BT sys . path BEA S HARTER
SR AL P site-packages F 5k. Ty PYTHON* PRBEAS & th 2 200 . b m] AT NS 0 — 28
(4 R Al AR 1 Y P AR AR

3.4 B

Bk assert i) DA S AR DA __debug__ BEAE R XA, #dTE coye §RAZEITM
.opt—1 Y I (bytecode) W3CAE4, (51 PEP 488), 55 PYTHONOPTIMI ZE,

e 3.5 BCEHC: K PEP 488 22 . pyc X4 .

TERH -0 B EE & 72 SO AF R . GBI cpye PR ZHIIRIN opt—2 k9 B E 43 Sk
(bytecode) W) 3CAF44 (01, PEP 488),

e 3.5 BCE G KA PEP 488 22 . pyc X4 .

BIEAE AL BT A B R SRR A5 o
3.2 B fE.

T IEMa A B . BRI Py THONHASHSEED BREGAS B BN 0 RHEAER, AW A BEHLAL 2 2R
N

A& Python PRI iAS - BRI S MG A BERILAL . KF str Al bytes FUXFAR __hash_ () MI{E” INk”
AT FI R BENUE . SR EAITEEA Python HEAE P ARFFAAL, (FUZAEE LI I HY Python YEFEZ
[ ENTZA AT o

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 FUVFR MM F b F R % B — [ E .
T 3.7 W eI N £ A 2
3.2.3 Hii e

AER H P site-packages HEHEINE| sys.path,
S
PEP 370 -- 43 H 'Y site-packages H 5%

BH site B A KPR RT3 50 sys . path BUERAE. QIR site LTERRHR LT
AW LRI BB (WERARA B BRI site.main ().

58 il stdout A stderr A ZE0h . BEHEIXT stdin I TCEZ I

FVEZ A PYTHONUNBUFFERED,

TE 3.7 M stdout FI stderr iAE SCASE INAE AL F 22 0b

Print a message each time a module is initialized, showing the place (filename or built-in module) from which
it is loaded. When given twice (—vv), print a message for each file that is checked for when searching for a
module. Also provides information on module cleanup at exit. See also PYTHONVERBOSE.

arg

Warning control. Python’s warning machinery by default prints warning messages to sys . stderr. A typical
warning message has the following form:

Chapter 1. $41T50iE
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-X

file:line: category: message

By default, each warning is printed once for each source line where it occurs. This option controls how often
warnings are printed.

Multiple —I7 options may be given; when a warning matches more than one option, the action for the last
matching option is performed. Invalid - options are ignored (though, a warning message is printed about
invalid options when the first warning is issued).

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within a Python
program using the warnings module.

B fA] B BB R R 8 A TC A P I T AR P At P A 4 (B (R AEBRIA I O 2 2
R e )

-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

The action names can be abbreviated as desired (e.g. -Wi, -Wd, —Wa, —We) and the interpreter will resolve
them to the appropriate action name.

12 i warning-filter f1 describing-warning-filters | 5 224077 .

BRI SR —4T, PARRVRET AR Unix B # L emd, S8 1T DOS £ @ BRI

188 T R HAR S % J@ ik . CPython HBiTSE X T R4 AT k1A :
e —-X faulthandler G/ faulthandler;
e —X oldparser: enable the traditional LL(1) parser. See also PYTHONOLDPARSER and PEP 617.

e —X showrefcount to output the total reference count and number of used memory blocks when the
program finishes or after each statement in the interactive interpreter. This only works on debug builds.

e —X tracemalloc ffiff] tracemalloc #idkEEh%f Python NFESEEIIREE . BRUATEOL R, R
A I e RAFAE R ER R [ 5 b 1) -X tracemalloc=NFRAME PAJE ) FRE 1]
NFRAME Wi IREE. 7527 tracemalloc.start () TR .

« -X int_max_str digits ff M & B FHFPH LK ERH. HHESH

PYTHONINTMAXSTRDIGITS,

¢ X importtime BIRFIKFAFERMWEIE. B ERBIRATK, RiTeE (BiERE
S A) A ESEE (HERREMSA) . BEHEREENmBES LENHERFR BT
fES s, LA YA python3 —X importtime —-c 'import asyncio'., HiHEH
PYTHONPROFILEIMPORTTIME,

« —X dev: JFJi] Python JFAAA, SIAFERRCAME 0L TR & S EOTH L Rzt 2

e —X utf8 enables UTF-8 mode for operating system interfaces, overriding the default locale-aware
mode. -X ut £8=0 explicitly disables UTF-8 mode (even when it would otherwise activate automati-
cally). See PYTHONUTEF 8 for more details.

s —X pycache_prefix=PATH RV .pyc XHH ARG E H S ARIPHATH, A ZHAR

#t. A, PYTHONPYCACHEPREFIX ,

AV AMEREEIFE sys . _xoptions FHORFLIXLEE.
E 3.2 JECRE R BT - x e
3.3 BiilINEE: -X faulthandler 3EJi,
3.4 P EhEE: -X showrefcount 5 -X tracemalloc 3T,

1.1.

BT 7
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3.6 FRIEE: -X showalloccount &I,

3.7 BHiRINEE: -X importtime, -X dev 5 -X ut£8 i,

3.8 FRIFE: -X pycache_prefix #li, -X dev W IMFELE io. I0Base M s E P id %
close () R,

16 3.9 BUE M 1 -X dev #I, FEFAFH bl FIARRG A E IS AT encoding 7l errors Z4J(.

The -X showalloccount &I L% .

3.9.14 FEhEE: —-X int_max_str_digits jEIi.

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

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 4 Jython 1] .

12 FETR

BOSTRAS B A0 Python (07700, AT RAE Ay T2 AL , {F1 - s -1 [R5h. HURZ0E, %
(AR iy S 19T 2 AR BT RN
PYTHONHOME
PR IE Python FEFINL B - BRAANTE L EERAE prefix/1lib/pythonversion fll exec_prefix/
lib/pythonversion 82, HH prefix fll exec_prefix BM M EHTEHDE, BA
HOIT /usr/local,
24 PYTHONHOME #{E N BN H Sk, BRMESFNEN prefix fil exec_prefix, B HMETS

EAEMIME, 76 PYTHONHOME %M prefix: exec_prefix,

PYTHONPATH
BB BRIAE R B BT AR S L PATH Al —AEZ Ml os.pathsep 4RI
HRARAFR (140 Unix b B S M07E Windows _J45) . BIAZMEARIEIER H 3.
B 7 H SR A, B PYTHONPATH 4% H W] LAS| AL 5 4l Python BLHY) zip S (JEA TS S
FIE) . TCIEM zip U AP TR

EOAZR G| R MO T 2238 0512, (Bl FEH /2 A prefix/1lib/pythonversion JF4f (W 30
Y] PYTHONHOME), B %% &WININE] PYTHONPATH,

B H SR E AR R G R0 PYTHONPATH ZH, IEQN FSCHEE o i iR . #R
421 PAFE Python /57 NAE MR & sys . path SR THAE.

PYTHONPLATLIBDIR
WR B NI T4, MAE S sys.platlibdir {H.
3.9 B TgE.

PYTHONSTARTUP
RANGFZ— AT FR, 230 Y Python Ay & 2 HEAZ BRI B MR AT 2R Z B R
7o T 2TE 53 T AT e W) [/ — w24 25 [ g T, PR b i s LS A X4 ]
PATEAZ H U2 v JCBR A o AR i] DATE XA SO B IR R FF sys . ps1 Al sys.ps2 PAK

T sys.__interactivehook__,
ffiff] filename ST % HiTF M cpython. run_startup .

PYTHONOPTIMIZE
ARG — DR T, B S THE -0 0. WPRBOy— %, e 4 T2
FHE 0.

8 Chapter 1. $41T5ME
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PYTHONBREAKPOINT
AR B ARPBOE , BRI AT ARTRC— DT R 5. A5l X S e
A, BEIE AT X SR sys . breakpointhook () WYBRASEEIETT, 53 H Bt N EN
breakpoint () K. WRRBE, il ﬁijy%i?’“%% W E A 24 (" pdb.set_trace”, f A2
BB TAFR"0” 2§38 sys . breakpointhook () HIERIASE BT AT i BLHEGR 1] -

3.7 BRI fE

PYTHONDEBUG
ﬁEW%W&ﬁ~A$§$ﬁ$,Eﬁﬁ%?%ﬁﬂﬁﬁomﬁ&%ﬁ4gﬁ,Wﬁﬁﬁ%?
ZWIRE -d

PYTHONOLDPARSER
If this is set to a non-empty string, enable the traditional LL(1) parser.

See also the —~X oldparser option and PEP 617.
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
AR ARG — T, BT -1 .

Jﬂﬁ’y;%‘dlﬂﬂﬂ Python {4 i ] os . environ BB DATERR 7 A G50 o il R A ibi=tl.
5| K — AW SE HiTF) cpython. run_stdin,
T 3.9.20 HigE P (also 3.8.20) Emits audit events.

PYTHONUNBUFFERED
BEAS RARON — MR T, B TR E - u i
PYTHONVERBOSE

WA B QRPN — N RS EAF R, B T v I, WEARBCH— RS, e i T
ZIRIGE -V

PYTHONCASEOK
W E T AR &, Python 2% import A K/ING . iXUFE Windows Fil macOS AL

PYTHONDONTWRITEBYTECODE
Az Eﬁu%gﬁuﬁ~/\ﬂlﬁ“ﬂ?ﬁ$ Python FF AL TE R ARG A . pyc Xk XAH4T
I8 5E —B I

PYTHONPYCACHEPREFIX
AR E T BRI, Python KF7EGR H SR g L& 2 B A pye XM, AN Z IR Y
__pycache_ HF%., XY TFEE X pycache_prefix=PATH &I,

3.8 B g

PYTHONHASHSEED

AR AR R BB BN random, PO —DEENLEER str 71 bytes MR IGAIZFHIFI T

WA PYTHONHASHSEED {8 A — A HEEUE., T REFAE R I 5E A A1 50H e 25 s 7 B L AL B i 55
FYZEAIFY) hash() 25 5% .

IO R AT SO AIEE, GV TR AE 10 E TR, s Ao python LS
S
BB 0.4294967205] FETHI 1B K L O KR FIA TS BEOLAC
323 $ishiE

PYTHONINTMAXSTRDIGITS

WARRF AR BB — R, BB R I BRI 2R BT AT e K AR
3.9.14 Fr i it

PYTHONIOENCODING
R AR B RS TR C BRI S, B E T encodingname: errorhandler HR
H 1Y stdin/stdout/stderr Bt il 4% . encodingname 7F[] :errorhandler ¥-HR A&, 57
str.encode () FHIE XAHIE .

1.2. INETE 9
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X1 stderr, :errorhandler B4 ZNE; ANEFEF WM 2~ 'backslashreplace’,
TE 3.4 WUE P “encodingname” F4»PUAE 2 0l 3E 11 o

TE 3.6 iU I 7E Windows |, XT3z B A G 22 v X 2 200 A B8 8 i, BRARIE T8 &
T PYTHONLEGACYWINDOWSSTDIO, i3 hm it 5 ) i) SR RIS T8 WA 32 H g o

PYTHONNOUSERSITE
WA E T HAE R, Python Xf AL Al site-packages HRIFME| sys.path,
Z W
PEP 370 -- 43 il 11 site-packages H 5

PYTHONUSERBASE

ESC R PR K, BEATEINAT python setup.py install -—-user BfgHKiT5E A P
site—-packages H gHIEEALDL I Distutils 42355 j 1%,

ZUL:
PEP 370 -- 43 ffl 11 site-packages H 5
PYTHONEXECUTABLE

WAREE T AR, W sys.argv[0] Rt EEM A Rl Cisf i FriignifE.
X AYAE macOS _FEFEH

PYTHONWARNINGS
PR RSN - 2T, QRO — DA S R AR, B S T 2R EE -, SIFEFE
IR R AR S S i T AN R e s B

TR BRI B e R R AT T AR Y, I R B i i A e vy (R 2AE BN D0 T 2> 22

AR LT 5):

PYTHONW Warn once per call location
PYTHO Convert to exceptions

PYTH Warn every time

PYTHO
PYTHO
PYTHON

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

WARNINGS=ignore Never warn

142 5] warning-filter f1 describing-warning-filters | fifE 55 22 4077 .

PYTHONFAULTHANDLER
H15 IR HE A B — A TR 2SS 45, faulthandler.enable () £9E /S8 HHHHA: %
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL (554 —A b Fi2s DAFEfi# Python [B]3 {5 8. .
WASEEE T -X faulthandler 3,

3.3 Hge.
PYTHONTRACEMALLOC
WR RS B — N ES PR, WS tracemalloc S SN Python P74 ALK
PRER. B A (E R PR T IR Y [ A S A B R %, 4, PYTHONTRACEMALLOC=1 Hf%
FHGER M. 5205 tracemalloc.start () TfRFEG.
3.4 RN EE.
PYTHONPROFILEIMPORTTIME
TR AR B N — RS 4T, Python ¥ BRBFR S AT T 2 K] . WA B2 %M T
AT RHEE -X importtime,
3.7 B hEE.
PYTHONASYNCIODEBUG
TR AR — N RS PR, WS E asyncio ) TR
3.4 RN EE.

10 Chapter 1. $41T50iE
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PYTHONMALLOC
U E Python PYAF4 L AR/ B2 IR 1 1

BEE Python ST I 1 AT Bl I i -
o default: i BRIANAE RS

e malloc: X}ff4 1 (PYMEM _DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii
H C J#ER) malloc () BR%.

e pymalloc: X} PYMEM_DOMAIN_MEM A PYMEM_DOMAIN_OBJ I fifi f§ pymalloc 4 Fir & i Xt
PYMEM_DOMAIN_RAW I f#fi [l malloc () %K.

Install debug hooks:
o debug: 7& BOANAF g B2 1.
« malloc_debug: 5 malloc #H[F{HIE 2 ZE R T
+ pymalloc_debug: 5 pymalloc MH[F{HE & %2 A T

See the default memory allocators and the PyMem_SetupDebugHooks () function (install debug hooks
on Python memory allocators).

FE 3.7 BREWC: W7 "default™ 43S,
3.6 HhIfE.

PYTHONMALLOCSTATS
WRBE— A E2S 54753, Python KFAES B EEHT Y pymalloc 5 DXk PA K £ 5 A IR I pymalloc
WNAF LR SE T R

WA PYTHONMALLOC BRBEAS S RS T IS C FEAY malloc () ZrHc#s, & Q12 Python L
BT pymalloc, WA B0 2005 .

T 3.6 FUCH A AR H BUAE ] DARIN TAE R ATREECTT 4551 Python, WREHRE N — 2 74T
RN B AT AR -

PYTHONLEGACYWINDOWSFSENCODING
If set to a non-empty string, the default filesystem encoding and errors mode will revert to their pre-3.6 values
of ‘'mbcs’ and ’replace’, respectively. Otherwise, the new defaults "utf-8’ and ’surrogatepass’ are used.

XA PAAFIZATB T sys._enablelegacywindowsfsencoding () B H .
B] H 4 Windows.,
3.6 FriRYige: ELZ ¥ SR PEP 529,

PYTHONLEGACYWINDOWSSTDIO
WERBEA— N HER T4, WA BT 6 & SRS A . XA Unicode FAFRF ARG
sz G AU AT A, A2 B utf-8.

WRARHER B E 0] (B SO TE ) A8 10 il 6 2 b DX AR B 2 1 200
u] FH M Windows,
3.6 Fi e
PYTHONCOERCECLOCALE

WREH R 0, F 583 Python iy 47 W Bk FHE S i EL T ASCIL Y C 5 POSIX X3k i% 5 il
O SR KA ET UTF-8 & .
AR I AR B R AR E (B 0 PAAMIOME), W78 35 R348 By LC_ALL XIBE It A S0 H
I B2 LC_CTYPE JEHIAY 24 Ff RIse I 5l & A BA R ¢ sk, 835 0 B UHR B 3T ASCII
) POSIX X4, #AJ5 Python CLIRFHEM B MERERE TH 2 Hi22i:h LC_CTYPE JE 5348 & i 77
i B 4] (X A3 i -

e C.UTF-8

e C.utf8

e UTF-8

1.2. INETE 11
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TR R BEE T A B RIS S —A, WA EG4E Python iB 47 i 2 Fif RELE 24 B dERREAES HAH
W% B LC_CTYPE FRBEAF & . XS PRER T IERESR A B ALE AT T [a]—EARE b i o Ath ] Jgden X 3k sk
T (B0 GNU readline ) Z4b, IBRELE AR (JCIE X Se bR B HEiZ 1T Python fRRERR)
PARFEA PRI AE 24 1 C Ik a9 #4F (40 Python H CU#Y locale.getdefaultlocale())
FEEHINE .

(XM EGE 1 A Y Bl X iR ) 54 ) e o — AN IR B 6 H 2l sys . stdin il sys.
stdout J8Jf] surrogateescape {5iRAMFESS (sys.stderr &4k%:{fi [fl backslashreplace
G R AE AT A A R 0 Fp— ) o X R AL ERA T R AT PAFEE & =N ] PYTHONTOENCODING 3R
B

B E W, SRS T DR R e, BlE WSR2 Python 52 4T ISR AR AL IS HEAS 2 9% fil
2 5 ) A e 1 DX 3 T AT A T B IR A ) 5 B PY THONCOERCECLOCALE=warn - 5:E{ Python 7£
stderr A HZELHEE.

B, B DI e e gl 25, BB fE 0k B A8 19 H AR IS, ERIA PYTHONUTES
S REFEAL L JE T ASCIT [ DRI R Bl G o WA 200 () B 25 P X 79 0 ek DA il e e i AsC T T 1/
A UTF-8 N ARG O .

AT *nix.
3.7 #HRTIEE: ES 7 PEP 538 Tl

PYTHONDEVMODE

WA SR AS RO AR P AR, WS Python JFAME, 5IAFEBOANE UL T R & S EBOTH#H
RGBT A A

3.7 B RE.

PYTHONUTF8

If set to 1, enables the interpreter's UTF-8 mode, where UTF-8 is used as the text encoding for system
interfaces, regardless of the current locale setting.

This means that:
e sys.getfilesystemencoding () returns 'UTF-8"' (the locale encoding is ignored).

e locale.getpreferredencoding () returns 'UTF-8"' (the locale encoding is ignored, and the
function’s do_set locale parameter has no effect).

+ sys.stdin, sys.stdout il sys.stderr #pff UTE-8 IEENIRI AL, I HN sys.
stdin il sys.stdout J3ff] surrogateescape HiRALFEES (sys.stderr & 4kEL{H
backslashreplace M EMIAN R EBEAIRES T —FE)

YENIRZE G APL BAEMUERZ5E R, Hifthm 25 APT &R B AR A BT T M
o TIATSEL, WRAR BRI S 21 UTF-8 4Rl R ffhs S SCA .
e 0s.fsdecode () fil os.fsencode () &f#i [ UTF-8 4&fi.

e open(),io.open() fll codecs.open () BRINS{Hi ] UTF-8 4id. {HE, TBAIBALE(H
1 strict FFRACBRAS , PRI SCAB N ATH b SRR AT BES | S5, T2 AR UG
Ve TR

TEHE R UTF-8 i R AARE L BE B 7] AR PYTHONIOENCODING Frf s (FEERIAAY KA B X
T FEAEI) .

If set to 0, the interpreter runs in its default locale-aware mode.
BEEAT A oA JE 23 A7 R S AE MR LA A D (B S B0k

If this environment variable is not set at all, then the interpreter defaults to using the current lo-
cale settings, unless the current locale is identified as a legacy ASCII-based locale (as described for
PYTHONCOERCECLOCALE), and locale coercion is either disabled or fails. In such legacy locales, the inter-
preter will default to enabling UTF-8 mode unless explicitly instructed not to do so.

Also available as the —X ut £8 option.

3.7 B Ehee: A RXREZIEAMEE, iS5 PEP 540 ,
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121 ARATE
Setting these variables only has an effect in a debug build of Python.

PYTHONTHREADDEBUG
If set, Python will print threading debug info.

Need Python configured with the ——with-pydebug build option.

PYTHONDUMPREF'S

UK, Python REAE X PHMERERR 5 54 it U0 A3 (A SRS | T4

Need Python configured with the ——with-trace-refs build option.

1.2. K

sl
A
fein

13
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fiihé 6 K24k Linux ZATHR L, HAER—AMEIREEG Ira M . B2, &n] geAR L i 3t

YOI BEAE ZAT IR BEA R PR PR T o ISR RT AM DRACRE A 25 128 S50 il AR 119 Python.

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

W
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i J*
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 %}F Slackware ff F°

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

pkg_add -r python

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

B4 1386 1 F13RHL Python 2.5.1 fy ml Ji it 4~

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz
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2.1.3 7£ OpenSolaris &4t

PRATAM OpenCSW BRHR . 224 K ffi I & FIRAHY Python, FLHIl 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

Configuration options and caveats for specific Unix platforms are extensively documented in the README.rst file in
the root of the Python source tree.

@My make install AIPAZESEENEE python3 bl o, ML, B make altinstall
MARE make install , R NEEHRLHET exec_prefix/bin/pythonversion.

2.3 5 Python #HXBIEEEFIIHF

These are subject to difference depending on local installation conventions; prefix (${prefix}) and
exec_prefix (${exec_prefix}) are installation-dependent and should be interpreted as for GNU software;
they may be the same.

B, FERZH Linux R4 L, PEMEGAER /usr .

XH/EFE 2E
exec_prefix/bin/python3 fRREAS B A B
prefix/lib/pythonversion, exec_prefix/ | G EhRERELNH SRR E:
lib/pythonversion

prefix/include/pythonversion, £3% IF % Python 3" J& Fliix A fR P oa T 25 1Y
exec_prefix/include/pythonversion include U H SR HEF B

2.4 Z:In

FAE Unix B Python B4, 5SSl SRATAUR , B4

’$ chmod +x script ‘

FEAE B A B TSR B — 5 15 1Y Shebang 2. — MREFIIEHE 22

’ #!/usr/bin/env python3 ‘

FFAEREAS PATH H148 % Python fREAY. {HJ&, JL4U Unix REVHEER A env s, H ULV BT Z4F
/usr/bin/python3 Wil MiEREES ISR

FiYE Python IS g /] shell /4, 152 H subprocess fHik,
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https://www.python.org/downloads/source/
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CHAPTER 3

£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

HRKZH UNIX R FI MRS AR, Windows 2G04 A i44% Python, Z4F 3k CPython [ A 2 & 415 T 4F
—AN LATHL B Windows 232 (MSI4D), CLfF Windows i P RFIZ0%E . X2y L8 A T4
A P Ze % Python I, S IIAZ DRERS I . ZAEREFIE VT DU — S AL T &3, 7+ Bl
DA I R e AR 43 R B B Y zip SO

W PEP 11 firik, Python % 1 it 4 54~ Windows - 1 32 35 (PR T4 Microsoft #1 y 4bFJE 4 3 5 5
WA . X B Python 3.9 S 1F Windows 8.1 S H SFHIMUA . WIRARTE 2 Windows 7 S FF, %%
Python 3.8,

Windows &1t TV Z A FIZRRY , B2 — PR R BR R
YA WA, X Python PEATAEMT AL H YT L N AT, 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, 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 T RPEEE ARG R B UL . BT 1 Python Wtz T4, HA R SR H
BEA P TE

T Y 6, 52 Python Wi/ NESEAL, I8 A A S RN R H .
3.1 EBLRKER

3.1.1 ZREE

PO Python 3.9 2R 7 Al 1 R 4K - 32 (A 64 (LHUA A A Ao web installer  (M282%541) J2—A/IN
MBI L TR, e ad fp, MRIRTEE A 8 FEITRR AT . ofline installer (BZLHEAD) W&
BN LRI ALPE, AT R REU) T 2 Internet BERE N 2K 152 Y 2 T # 50 DA T AR 2008 A ok
G N B AT

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

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%}ﬂiﬂﬂ%f)ﬂﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o WEREFEFLR H SR PATH

o PEETT A2 F AT

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 Q] e R PR LA B ST B o
Python %25 5| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, LR H SRS INE R YL PATH
o PRGETT A A AT
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3.1.2 Mk MAX_PATH PRl

Ji st | Windows B4R BERR 8 260 NFAF . XA KT A AR TO VAo I 2R

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K BE L 260 P AT AL
W bR, TRt SR
T 3.6 JCEEL: Python HF 1 XK B AR S HF -

3.1.3 T Ul &3

R UL ) BT A s v DO 21746, A AP (e VF 2 il B 2, i Jeqs /P
RH.. A ATEARSE UL BYIEIL R B e 1T, DASE Rl —SeBRIAfE .

LS AR R UL IF #2208 Python, 5] /quiet WeMi. BBkl a2 HARATIOR om kA
%, W /passive #EI. W PAMLE /uninstall I RIFFEA MR Python - - K& BRAEMIHfIA
PR .

FE H AR L 5 R name=value , HAPERZ 0 REEMIEAFEE, 1 RB MRS, 7T
TR ) 52 B 5 F 0 F s
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B it BNME
InstallAl- | WA H &%, 0
1Users
TargetDir | 4238 H ¢ HF InstallAllUsers $64%
DefaultAl- | NG H P 2250 BRIA | $ProgramFiles$\Python X.Y )
IUsersTar- | ‘%5 4% $ProgramFiles (x86)%\Python X.Y
getDir
Default- AR 24 Hi P &SRB | $LocalAppData$\Programs\PythonXY or
Just- N AR %$LocalAppData%\Programs\PythonXY-32 or
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- UI R ERIA H e L | (%)
Custom- BEH
TargetDir
Associate- | MR Z R T ahae, W | 1
Files B S B
Com- FA oy XN . | O
pileAll PyC .
Prepend- ¥} install 1 Scripts H &% | 0
Path iz PATH PAKCK .PY IR
j][] §IJ PATHEXT
Shortcuts | AIIRE 2%, MfREAS, 3C | 1
R4 IDLE A1 g pbl )y =
In- 4% Python FJf} 1
clude_doc
In- AR RS 0
clude_debug
In- Install developer headers and | 1
clude_dev | libraries
In- Install python.exeandre- | 1
clude_exe lated files
In- B H T Windows #5 | 1
clude_launchePyrhon 2 %) %5 .
Install- Installs 1& Jil T Windows #9 | 1
Launcher- | Python J& %) %5 for all users.
AllUsers
In- Install standard library and | 1
clude_lib extension modules
In- LN GE ) pip Al setup- | 1
clude_pip tools
In- Install debugging symbols | O
clude_symboly *.pdb)
In- 24 Tel/Tk 3741 IDLE 1
clude_tcltk
In- AR E RN B 1
clude_test
In- RS ARy A 1
clude_tools
LauncherOnlyf{ % %¢ J5 gl 5. X FF8E 5 | O
REZHH A
Simpleln- | 2% KL H%5 Ul 0
stall
Simple- R Tk 2% UL R | (%)
InstallDe- HENHEE.
scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
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, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )
TS A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT 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>

314 RTHRE

I BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR v 2 DA R BT W] R 75 3. 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]

WA PAFEE / quiet BRIR BB IR

3.15 iRk
%% Python J5 , ST DARS Windows Fiviy “FRIFRIZIAE” T RSSO TIAE. #EPE Python 4 H it
B CHIBEN DATEAE P T AT IR

B SR 8 RO R SR S I R D RE - R B O SRR S 2 L B R AR AT A . AR
AT ICE R LE R I, B in2eke H sk BB HGX e, R 250 A MR S8 )5 EE 5745 Python,

BSR4 i LR E B R A BT SO, IR N R BB ) A A S

CHIE CRFSE4 MR Python, {Hi& Il T Windows & Python ja # % 4N, B1E “FERFAIPIGE” PHHCOH
%H.
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3.2 Microsoft Store £

3.7.2 e
Microsoft Store il j&—4~5) T %46 V) Python ffees, FEEXIFEARZ B REH, Bl T3,

B AE MR, TR I SR Windows 10 BT, H7E Microsoft Store S 27 118 2 "Python
3.97 . Wi kdEA Y AT B Python Software Foundation % 15 H 2235 .

et Python KF IR ZA7E Microsoft Store b g ik, W BRI, WIFR A P EM I .

TSRS, A DAETF G R A P R ) 3K S5 Python, B % ] DALE Ay & HE 7545 5 PowerShell £33 i A
python EE3. WANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE tYEFF4fzEH .

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BREEEIEREA, Hl3.9). fERE-—> £R-—> LAMGEET, Mgk g
W EE, RS KR python fiUAS . B pip Al idle H5iEFER python RA—FL.

HIPAMEH] python —m venv BB EREEHHIE L H A .

WRAIRE B % T 73— HUAS ) Python I B I MR K PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR . B AIF %L, M A python3.exe B python3.x.exe

py . exe JABIARRFALIN I Python 2GR, HALIEHIAIK A LG H AR 2R -

MR Python, FHFIIT “BLE” HAA “RIMFEFRIIRE”, oEAE “JT4R” 4k F] Python, SR5AHEH
W AR I EIEKFIHERIZ E R Python Ry R FTA M, (A S ERATAT RE U PR

3.2.1 Known Issues

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.

A o4 I B A B R SRR A B 2 41T, 35 A i) Microsoft ) 4T 40 5€ 4% W g B A SCAY, YT AT

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

3.3 nuget.org LI

3.5.2 B EhEE.

nuget.org ;2 — MR ) Python BR5E, I FHESCA 42 )R %2 Python 1 ARG FFLEAL MMM E . AR nuget
s& “NET Ry EAS ", (X T aimn TR ERY, el MR TAE.

Vil nuget.org SRIPCA KA nuget Y EHTE . T IHAHHZO Python TR BRI 28208 1.

nuget .exe T LHATPAEIEM https://aka.ms/nugetclidl F#, Hlun, {#if curl 5 Power-
Shell, i 1% T H2%¢ 64 fi75% 32 {7 i i A [) Python:

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

TEARRFE AT, W5 -Version 3.x.y . HHHFRAPAN - i, WRFZAERTHRF. BOAR
N, THRMAFRS U AT, WRBA -ExcludeVersion $EIT, WIBEA FRofe& C 2 Y
SEMCA . T H B2 — M % Python Z24¢H) tools Hg:
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# 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, WARVATLRBOFIRAI MU e kA5 0. 83, PR H I
WA MARAEMHZ BRI SCHE, V92 CLARGER A shihdT I

7T tools H3gAh, 12F—4 build\native H3F. Bf&—4 MSBuild gM 4 python.props,
A PATE C++ i H A S 5 | ] Python 22286 . A, 53X S50 K 15 BIE A 1P 8 F A L AL A PR

nugetorg F B M f§ B T 2 wwwnugetorg/packages/python X} T 64 i M A Al
www.nuget.org/packages/pythonx86 & 32 VA,

3.4 T[HRABIE

3.5 Frhi e

IRA R B TR — L /]S Python 3551 ZIP U, B BEEAE NI — N BT —45, A ZH
2 P E T .

fREg )G, AT OLT) SHPRGEaRE, ORISR, RETMREE D 2R 5
0o FRUEFEME N FSeSiF ALY pyc SR & FE ZIP f, F42fE T python3.d11l , python37.d11
, python.exe fl pythonw.exe . AtuE Tcl/tk (FUFEFFAMREIT, 1 1dle), pip A1 Python SCAY.

Wit AR EATHOREEE Microsoft Cizf 1, B 22 7 T Se R L LT B8 . i 1T AT REE & FiJ
LRAE P RS L s i Windows Update H 2l%¢4% , H Ho] DUEAIHE RS H k483 ucrtbase . d1l
SRAGI

S =07 A % el Y R P S IRA U AT IR — 22 o X BAT A SCRHG S )L Python 222 AR REE
pip A BRI C AR, A n] PA/NOHERF pip (5 dEA IO EUEAT A S SR Gl H, = VaRtE N
W AR I —R 0 ( AT ) ARBE, PAMEIT 2 N BIFE 1) 1 P S (B BE8T 2 i RE A DR B AN e 2 -

R TS RAT RPN ERE B

3.4.1 Python ;2R

i Python 4 5 i) B REFFH A — @ SR P T X — 5. AERXMFOLT , AT ABE A SR AT I %
A Python AL A . RAFERMIZAZEY (BCEMR, ENZEERAGZ L), A ik
i,

T % I AT AT SO IR B R P o 2L, (HOM A PRt 1 e SR R . A 7 il Y Je s e
BOA W R R WAL 72 1E Python EazfTry: AR n] DAZE ], ARIFIBCAE Bl ARGE, SO RERAT
PAIERIZAT. TERZEFOLT, H € RSP % A 56 G g i Y iy A Tl BEVA ] Py_Main,

] B 7 Y B (A A B SPGB R i i AT S AR python. exe 5
pythonw.exe. fEXMIEILT, WIS Python MAZHELIRAFK, I HH Al R ikFfH
5 HAEAEIZ2 /TR Python FERE S SR RIKIX 20 TF A«

XTIk, WRA%S Python FIATSCIF—E1E N H R EH, LARRREAIFERAR BT . S %M
WEzhE, AT AT HALAIE, ORI R Z B Lt e R A
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https://www.nuget.org/packages/pythonx86
https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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3.4.2 # A\ Python

JH A 3t AR 9 55 14 17 ) R P 3 5 AR A AR TG 75, i A X Python S A7 HORT AT TR H B9 3l
i, AR R RTEREEAPUCR, TR python. exe S MM python3.d1l . JEig
FEMPRRE DL, RFRA I R AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR (IS W] I 2Ky Python f#RES: -

SN RPN 4, A ALREENEATOIE, OATERI IR RS 2 A LS hE R AR B0,
TR A S AT HORI B HL 258 2 1] A ARAR X )

3.5 HRiEGE

B T HRUER CPython ZATIHUZ Ah, A —LEa&HEMIIERE M AL, PUT @ TAS S H 32 2L R 1)
=

ActivePython FLAZ-F-5ARAMEI ALY, SR, PyWin32

Anaconda JEATHIFIFABIEL (41 numpy, scipy #ll pandas) Fl conda fU/EHHE.

Canopy A “comprehensive Python analysis environment” with editors and other development tools.
WinPython %3¢ T Windows ) AATIR, W& M THWHEGHHRER AT A,

TR, XA T BEA & B AN Python AR, I HOANHI %0 Python [T BAZESF i 05 -

3.6 EgE Python

B AT PR I B HiZ 4T Python, W] DA% JETE Windows M BE i —SUBRINFRIEAS B . BN r 4
HET MR E PATH Al PATHEXT A8 S0, (HiX(GE A FHRA. @R, mREEFEHHEZ
RRASHY Python, 2% F&A# [ i& A T Windows 449 Python 2 #) %% .

3.6.1 fifR: REWMREE

Windows FLVFLEF PRI R G AR BERBIAE R, SR e SR R TR FE S B
TG B EIFSA B, WHTTF A S BRI set frd:

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS%;C: \My_python_1ib
C:\>python

LIRS R RO I TAEIRIE S G P RATRL A A ay &, I L, diZed il & R sh i ALy B A
JPAR R X L

TEA 5 PSR E AR PONA (R e, AVFIETTIR S RIS E . W52 F50 % python . exe [
FSRASMEIF SR AE 2 PATH J2 8 B 3 IR A IUCAR 1Y) Python (9 1 77 ¥4

SOKABUCEOARREI AL &, 58l THR” IR IR, S3TIFRGBIEN SR A %R,
RGO T B FEMIHE S, GRTDATINSUE SO PRIR G AL B B ARGV R, R
X FRALEAT FERR 7 i (BPAS B AR ) o

1Eff: Windows 2KF ] S HRIERGVE | 26, X ATRESTEB M PATH N FEUE MR

PYTHONPATH AZ B Python [ A A A, HILERARE S B R E &5 g B 22251 Python fig
A HACHD 75 AT K A A &

S
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows 71 [/ 35545
iR

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 ] F Ilfi i} 1&
WA ) set figd

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx F T 7K A& i
WA R setx s

3.6.2 Fik Python T[H{T3

1E 3.5 iR

BT {8 E Sl BI1E R Python MIPRESR TR I 41, R] REIRRETE Ay 24/ 5 T i 8h Python, 22374
FP A — A n] DA F

LB RYEE— T L, ATRAEERARIC A “FF Python IR NBIPAEAS & (13RI, DAGHZCEAR 7R 2R i
BIRINEF PATH . BRINT Scripts\ XHRMNIE . XA A python SEiafTiEkes, I H pip
AT LRy . B, G0 n] AER G A TSI TIIAS, S 516 447 S0/,

AR LR AR R BRI, MR AT A HHaf T3y, w8 B AT, s, el
T R AT WHET MBS PATH o EFFEZIR: Python “224¢ H SRS INE PATH IMEAS R, %
WHRSHMAE S0, AR TN IR (BRI &HESAE) -

’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

3.7 UTF-8 &5\

3.7 FriItE.
Windows {7598l I A% Gt i A R G S itk X (ANSTAURS BT) o Python ] & ARy SCAS SO ERIA
H 24528 (B locale.getpreferredencoding () ).

X AT BE S IR, PR A PR R RTR 22 400 Unix R 4840 4% WSL (Windows Subsystem for Linux) J™ 32 fif /]
UTF-8,

You can use UTF-8 mode to change the default text encoding to UTF-8. You can enable UTF-8 mode via the —X
ut £8 command line option, or the PYTHONUTF 8=1 environment variable. See PYTHONUTF 8 for enabling UTF-8
mode, and [ 3% 7% # 337 % ¥ for how to modify environment variables.

When UTF-8 mode is enabled:

e locale.getpreferredencoding () returns 'UTF-8"' instead of the system encoding. This function
is used for the default text encoding in many places, including open (), Popen, Path.read_text (),
etc.

e sys.stdin, sys.stdout, and sys.stderr all use UTF-8 as their text encoding.

» You can still use the system encoding via the "mbcs” codec.

RN PYTHONUTF 8=1 Fl|BRIAIIE AR 55 AR RS 10T A Python 3.7+ W . WIERAIRA 1T
fa] Python 3.7+ [ AR SRR T2 G 00 R G dm g =X, MIHERA R B IR PR AR el i ] -X ut £8 4T
I,

PR HEEAR T UTF-8 Bistik, Windows A Python 237 A F A 5Lt BRIA i) UTF-8:
o 2 & VO WHERIE VO (S I PEP 528).
« The filesystem encoding (see PEP 529 for details).
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8 @HF Windows B Python 5z)3%

3.3 B fE.

T Windows ff) Python JE g @ — SRR, WHFEIE CAIAET AR Python fiiAs . B AVFIAS (5
A7) FE7RFFE Python BUAR BT BT, R 5 (I PATIZIRAS -

5 PATH AFRAN[A], JH 2R R 5 GG i) Python iRvAS . & B 1) 4% I P 2 i AN @ R L2348
TGS IAHER A2 6 B 2 A A

JEBhAR IR 2AE PEP 397 HHSER .
3.8.1 Al
M&HLTT

1E 3.6 FRCHE L

4= JRy %% Python 3.3 J¢ B & A RHE S S IE /R PATH b B3R 5 B AT Y Python HUASZE,
P ZER AN TE R B2 B A RS R T, W e P m i AT AT i

Py

TRV %2 B E L M BOR AR ) Python B2 52l - ‘Bl DUERRH, IF H B8 E AT HA dy 217350
H K% Python,

WAL T ZASMUAS ) Python (fil4n, 3.7 f13.9 ), f&£x31: 75 Python 3.9 J53)) - W15 %5 5)) Python
3.7, Zdmd:

’py -3.7

TSR A AE i B 22255 1 Python 2 FUBRGHTRAS, #2218 DA T s

’py -2

PiRex % 3 Python 3.x RYSRFT A C 530 .
WREEDI AT R, WIERMI G R s

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

BRARTE LI Ve 7% T, B 1 P 2é ) Python A KF R Zh AR BN INE] PATH .

Tix fi 4%5

py ——list

27N i E 22 Python JUCAS

MEHIIRR

3.5 B

QR B R B AT I A WA G Python JRAS, I ELIESLERIE (6 AR E JE B & veny fEH el 4h AT
virtualenv TH) AFHZRE, WESIETFRHZIT PR RREAR T A 2 2Rl . st R
Feas, WS, R A2 42)5) Python A,
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IV 1FS

1EFATEIE— N Python I - G- 44°8 hello.py WSCH, HAPEEPLTHE
#! python

import sys

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

M hello.py FIFFER H 5, SATRA R a4 :

’py hello.py

BVAZE R F FH Y Python 2.x ZREHIIA S EATHN R . BRSNS — AT Oh -

’#/ python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing
the first line to #! python3. 7 and you should find the 3.9 version information printed.

R, S HAMAARRE, B “python” KHi I AE Zeke ) Python 2.x IRBIUA . X 20 T 1) 2%
L4 Unix, HA 4 python il 24f Python 2.

AT K ER

LR ML S B#% 5 Python SCH (Bl .py, .pyw, .pyc 3CHF) AHEE. XA MM Windows ¥ i
B RRER O e AN SO, K B AR R, DRl DAGE B SRR ) ) T B R AR HE A Y
JRAS o

DR 2 A2, BN EBIER Y i AT S35 21> Python fiftAs, AR5 — 4TI A

3.8.2 Shebang 1T

R BIASSCPERY S —AT0A #1 JF3k, WFRA"shebang” 1. Linux FIHAE Unix $#4F R G XX LEAT )
AHUSCRE, EATEEEERG E RIS R T AT AR . X453 3&s /e Windows _EXf Python
A AR B TR, BT AR BIE R TENTRI B .

N7 Fu¥F Python [ 4= H1 shebang 177 Unix 1 Windows 2 [IRAH , sl XiH4% B s Hds
TR RS . SRR a2

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

e python

B, WREATHRI TN

#! /usr/bin/python

K% B BRIA A Python., K HHE Unix F4iERIIFZ Python JHIARE 24 TiX—17, RNiZ K& M iX L
A DA e 2 2 T T . AR5 Windows 25— B, 755 Unix EAT, 505
A% A /use IF3K#—> shebang 47

A LR g Ay SR 0] DU U e A (RTRAMSCH EZERR A, o n] DUH B IR B RS ) VRN IR .
BEA, ATPGEISTER BAS 2 JEas I “-327 SRigek 32 A, Bl /usr/bin/python3. 7-32 R
SRAE ] 32 7 python 3.7,

3.7 BiRIRE: M python JHZh4% 3.7 JHiR, WA IL-64” JF AT 64 (A . EANE AT DASE E — > I
ARG IR M AH YR ASS (Bl /usr/bin/python3-64).
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shebang line ) /usr/bin/env ERBA —FRIEM. 75T 24K Python RS 2 B, BLRFAKE
RN RATICNF PATH PABRIX Python WJERATISC . XX Unix H env F2IF AT, AR F57E PATH
PATHR

3.8.3 shebang THYS %

shebang 77id ] AJH GE 4% 154 Python ARREGR I M. 28GR L, AISRARAT IXAEI) shebang 17

’#/ /usr/bin/python -v

A2, Python DA —v 12535 J&i 5

38.4 BEX
@it IN S EREY

J& BN R T R4 R W Aini SO - 7E 24 F7 A P A application data” H sg i &R py.ini (B A
CSIDL_LOCAL_APPDATA ¥l Windows F%{ SHGetFolderPath REIMH ) DAL REsh3e T [ —
Ei(“#ﬂlﬁ’ﬂ py.i)ni o AHEIni SCHRBEH TR shaeny “fEwlE” A (BP py.exe), HHF “windows” K
7 (B pyw.exe

R RRIY H SR R R H o SCUSE T rT AT SCPFS5 dini SCPRRY B E L, RIS SRR P 55 21 1Y) .ini SC
PEAFA G5 BRI Pl DA % 48 Ry ind SCOFR IR ain

B3 X EIAE9 Python kg%

TERLLEIUR, W DATEM ST RABRESRT, PATEE i 2156 F R4~ Python AR . HRASKR & 445 PA K
ARSIk, W DAEEIGIR C)) FIRARAS UL IAST . BbAh, wlDLGE A N™-327 5 “-647 g iR 32 {7
W2 64 (VSEP .
40, — shebang f7) # ! python FF¥ A AR ESF, 1 #!python3 H—MRARER, ©HIEE
— A FEHRAR
WIRAE A D R IR A B AR EAF, W] DA B PR 45 & PY_PYTHON PASE & BRARASBR @45 . WA #
B, O WERIACN3 . %A B A DAFS E fE i ey AT AT, Fban™3”, 73.77, 73.7-32 573.7-647. (3
HER-647 WEIAGE H T Python 3.7 S S A P& W B 3h#R - )
TR A BN A R ERF, WA AR BB PY_PYTHON{major} (HH {major} & LIiHfiE
24 1T FIEHRASR EAF) PATE B 58 AR . AR I R B RER R, SR shas kMot B 2234 1Y Python i
ARFA A T BT B B R B RAS, R ARNEARIE, (HIZRAS T RE S 1% R 5 B 238 (RIS
TE44%E TAHE (major.minor) Python AR 32 {iiFl 64 {31 64 £ Windows |, 64 [ iASKFUA A2 1Tk
KT SR EhAR ) 32 {1 64 (LS PES I AN - XX T RS RE R 32 (A1 64 (AR 2 IERAN) - QT i, 32
A7 3 BP0 1) F AT 46 2 HRARIY) 64 {37 Python %% XA AT PATIIN Ji sh e 4 TR, HHE PC L%
BTWRBEH A A TR ZE2EE (BRI, ANAITE 32 {788 64 (A Python FIFH Y () R 5 8% 2 75
G LR ). AR, ATPATERRAUEIAAT LA kR <327 B “-64” JGZOREMUIAT N .
NGIE

o WIREAH R EAM KL, M4 python Ml python2 R ] %2 %& (9 5087 Python 2.x MU A, fivd

python3 R 512 19 Python 3.x.

o fird python3. 7 AR SEFEMIE, FAMATDELTEE-
o WS PY_PYTHON=3 , 5% python Fl python3 #5522 311 Python 3 4,

o M PY_PYTHON=3.7-32 , fiv? python ¥ 3.7 B 32 A252H0, TMifiy2 python3 8 B 28T
L4E[F) Python (PY_PYTHON ARASE A WAL AIE 2 T FEMA. )

o W% PY PYTHON=3 H PY_PYTHON3=3.7 , fird python il python3 HRWRAF ST 3.7
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B PR BT AL AL, If W] DATE S 2l FE 6  RIND SO A S B ) Y 8 . INT SCF A /Y 3 20 B R
[defaults] , BEMFRIFSEA RIS PY_ AIRAIREALBAFE OF R IND U PR B4 R K K
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

o B PY_PYTHON=3.7 % [H T DA I INT 3¢
[defaults]
python=3.7

o W PY PYTHON=3 fll PY_PYTHON3=3.7 A4 TS5 A F AN INT 34

[defaults]
python=3
python3=3.7

3.8.5 LU

WISRBLE T A PYLAUNCH_DEBUG  ({Ef[{H), ABIdFo Wi {5 BATEIE] stderr (BI: 4515 ). &
SRIX LA BRI UK ARk, (R RAZ VR A Python [RIAS . PR E HUAR 1 S5 A I T
AT B 4% Python FIRAYI 64T -

3.9 EHER

Python i 7 X5 H# (DA FEHY site-packages SCHA32) fEBFE 42 H e, Rt, WR &2 Python %
g c:\Python\ , NWERAZERIEEAE C: \Python\Lib\ H1, &= FEIRIEMEFE C: \Python\Lib\

site-packages\ .

HEE AR sys.path , WEAIE#E S DLL(python37._pth) B A $4T 304 ( “python._pth™ ) [F] 44 #Y
._pth MF, FNBIRIMAA AR E—1T sys.path . KT DLL SR SCH88 56 5T nl ST 30
B, NSREREL, AR NS T I AT A R e B ) 5 A

YSCURAEAERT, RN T MR AR A 5, B RRERE, I H: BRIESCEH 4T8¢ import
site, HMARLETA site o DA #IF LA SRR TIADE 206 o BFA B4R T DA 4656 A0 s A T 3¢
PHRIBLE . ARV site PAMISFAIER, I H AR ST EAE.
R, M4¥8¢ import site H, .pth UM (BAHIT TRIZL) Kl site BIHUER AL,
BIAE] . _pth RS, sys.path @Ui[#E Windows IHFEMH

o TEFFIRET, M—A%EH, ZFBEX N T 45 H %,

o WNRIREEAS B PYTHONPATH A7AE, WIFR32 % & WAk, W FRFMHEAH . #yER, 7F Windows
b, AR AR A4, AR ST IR S B AR A R R E S (C:\ £5),

o BANKT N AR P B AT BT RAAE b B B A IS i 2| 33 HF % HKEY_CURRENT_USER
1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath W', PA%r5 43 B 0 B 42 2 4 52 4E 0 BB 1 1 58 15 5 B0 A 3% A2 0 9k % 31
sys.path . (EHEEIA MR ZERRFE S 6 F HKLM, [H ik HKCU @ % h=5.)

o QRS E TEREAR R pyTHONHOME |, WPRFHARE K “Python = H %", 7N, = Python R 47 3C
PR AR T E 47 “landmark SCfF” (Lib\os.py B pythonXY.zip ) PAHEW” Python EHF “
W F] T Python - H 3%, WIEFZSCHJe A1 <10 F H U IN%] sys.path (Lib,plat-win
). 0, 0 Python 43852 MAFREFETEME R H 1) PythonPath #4151 o

o UNHRFAE] Python Home, %A $8/E PYTHONPATH S35 78 &, H HARAB M 00, W H A
XS H I BEARS S (Bl . \Lib; .\plat-win Z£%),

URAE TP SCPR S5 A sAE T AT S0 I H e 4R 3 pyvenv. cfg S0P, WIPATRAERIE -
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o W home J&— Xt ig1e, I H PYTHONHOME RVEE, WIFEHEWHE ba A7 E i FH LB AR A i
FATHAT SO AR

XD R A LR

« 1817 python.exe , B(F: Python HRHHYMEAT Hifth.exe (ZHEMA, A HAR H PChuild HR) 1Y,
AL DA, FZARENR T RO, IR BIBEENR R AL BRI AR

« 24 Python B4 7E S —Mexe (RIEAYH K, iliid COM i ASE) I, FALHERTH “Python Home”,
DL ] 7ok BRI DB AR . IR 2 A < AR PP AR

o U2k Python HAEIEI T HFIH HBA MR (R .exe, —HARRARAIAERE), A
PREAFB)— 25l — LE BB A B AR A B A2

X FARLEAE ELKF Python HHZBEHRY AR P BOAAT RN, DA B BCRS B 1k -5 HoAt 22 o -

o TEPAT AT SO RS —A . _pth SO, Hi S HSR. X 2R ENER M mrha e
WAs, 2K site , I import site,

o WIRARIEH O] PAT T N3k python3.d1ll B python37.d11l , £ Py_Initialize ()
Zui, BRI Py_SetPath() 8 (&) Py_SetProgramName ()

o JEBHI/ENE TS PYTHONPATH FAER B B N A7) python . exe Z HiiXE PYTHONHOME .

o QERBORREME I HITE AL (I, B9 — D AVFAMTEIREZAT python. exe AR, TEHifR
L H Sk ATAE landmark SC{F (Lib\os.py). (FHERL, 7E ZIP UGN ENZ SO0, Hak
T2 I8 i 44 /Y ZIP SO )

DR DR R GEYE R 2228 PP Y SO LS 15 W AR PP AN e — AR LR B A% . A0, Pl g
KA G Y AR B 2 BT, B AR, RO A BT ARSI R 5 32 2
PN Pl i A R AR BRI B AR TR

TE 3.6 iUk
o TSI . _pth SXHZFFIFM pyvenv. cfg HfllER applocal 3£
o MEFESATHAT A SRS, I pythonXX. zip fEAIEFERY landmark .

3.6 UG fEModules (A2 PythonPath ) NIHENEE 8 & B AT DAGE i DL T
FHHFEA importlib.machinery.WindowsRegistryFinder . F& Windows |, A
FEFAE 3.6.0 XFHERFCAM AT, EATREFRZAERR BRI sys .meta_path

3.10 Bfi iR

JRAE Python 1) H B2 AE T A -6 PR AT ASAE, (HJ2 Windows A —SEIERIRFIE . FERRIE ZERISNTHTA —
LERIHAA A A B B 5 Le

T Windows HIFRIERLIRCSEAE mswin-specific-services 7.

3.10.1 PyWin32

Mark Hammond 1] PyWin32 g —4 ] 15 4% Windows Fie SRR . X FEDLT S AT |
o LTG5 (COM)
« Win32 API
o HFHE
» Microsoft Foundation Classes (MFC) f PP A 1f]
PythonWin J& PyWin32 Fffaf7 i) —7n i) MFC W JRET . B — W E A ik A IDE.
S
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Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze J2— > distutils BF" @ (I extending-distutils),, ‘B4 Python 4124 1l AT 4471 Windows
TP (*.exe XM . eI, ARERT AT A VR . AR 1 o5 1 P 4226 Python,

3.11 # 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.

TEACHS #4625 Microsoft Visual Studio [##4 @ g pey ZHRIIH SCF, B2 THIEE J7 Python A [ 415
o XEEAF PCohuild HEH.

WA PCbuild/readme. txt DAIREUA XM AR —REE.
£ XP L, 12 ) building-on-windows .

312 HihF &

W% Python WRNWT A S, ANFESCRFPARTE 250 R — 28 -6 (T 0T R A5 . 164 PEP 11
TIRBTA A SCRET B RTEAIE B -

o Windows CE is no longer supported since Python 3 (if it ever was).

7 7

« Cygwin <https:/cygwin.com/>_ ‘ZZ AR Pt ML 1225 “Python ffEREAS HYZHRE.
A R BA MR ZEATF-FERTEAEE, 32 5 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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cHAPTER 4

1£ Mac _E{# A Python

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

1Ei54T macOS 1) Mac [ Python J§ U I 5¥F HAth Unix “E-4& L1 Python AL, (H4 —Le8ioMit:
P, 0 IDE AMEEBLEs, (HAEE .

4.1 FEF0%3E MacPython

macOS since version 10.8 comes with Python 2.7 pre-installed by Apple. If you wish, 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

e A Python 3.9 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.

o %2 /Library/Frameworks/Python.framework , fil#§ Python [ FhfT3CfERIFE . 238 FE 7
A7 BN E] shell B 4%, EiHIZL MacPython , /RW] DA BHIAL IRX = AN H . Python RJ 3R T3C
PR B3 ICEE /ust/local/bin/ Hi

Apple 3L Python iR A7y 22 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python 1. ARKIEANAS B E M B 2e N 2s, R EATTH Apple 35619 1 Apple 5055 = 74K
P . THICH, WARAREREM python.org 3 BEHT I Python HiiAS, AR AARKITHEML R A AN W]
{HESA A Python , PR IARIY B AR VA S AR AR BE AT I B/ E— BlE R EE 22

IDLE & — RIS, SR VFRT5IF) Python SCRY . 2R #AGE Python AR T+, AREZIXITIA B BHZ SR
MIEAE T4

WSRARZAZS HAt Unix °F-& LR Python , AR AR IZ B %M Unix shell ;217 Python JAIASAY /)«
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4.1.1 nfaiE1T Python BIA
ke macOS _EFFH 1] Python 1) fithf J v it IDLE 42 HFF R FRBE, 2 L3645 IDE D JAE IDE &7
G 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 (http://macvim-dev.github.io/macvim/) and Aquamacs
(http://aquamacs.org/).

TN Lt st A, PR file:/usr/local/bin f3iF shell # & #EAEH
M Finder A TIRMIIA, /RA P14
o JEIAHiIH %] PythonLauncher

« ¥ PythonLauncher {)yiiiid finder Info %7 AT IF A (BAEAT.py IIA%) AOBRIAR HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e f5 il ARV R 8 05 2o 7 AR — IR
PO SE PRI, B IR SRR RN

4.1.2 ETEERE S ERIRZA

X IHICAR Y Python , A —FREERIM) macOS Kk FI#: 5 Aqua 7 A BEEH S 1RE T (Bm)ih i,
A GUI LR ) 5 EARRIRIY )5 24T, i1 pythonw [ A 2 python K/ R4S

7T Python 3.9, &7 PAf#i il python 53 pythonw.
413 &
macOS -1 Python S{E BT A ARHERT Unix SAIEAZ &, 140 PYTHONPATH , {H/& MM Finder J5 iR 715

B A R NARERT, RA Finder 78 B8RP HBURE . profile 8f .cshre o fRFFEAIE—DC
{4 ~/ .MacOSX/environment .plist . {EIHIEB R A I QA1067,

% K THE MacPython H122%¢ Python (5., Zf% #1944 Python & 53

4.2 IDE

MacPython FffiFFrifEf) IDLE Jf & 388 . A 5%l IDLE fI3E4R/ 48, 5371 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

4.3 ZFE5pEY Python g

B I I E W] A5 Python 41 :
o T DA I FRUERY Python distutils #85, (python setup.py install ) Ze3E#k{df,
« P2 WA AL setuptools ¥ iR E pip WALAR LM, 1S https://pip.pypa.io/ .
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4.4 Mac tHEF R ERE

{ii ] Python 7£ Mac 447 GUI W AR A 2 ik

PyObjC J&—~ Python %] Apple [] Objective-C/Cocoa HERLYHLE , X2 R EZEIMAL Mac FF &I EA .
I PyObjC HfE B, , 1418 https://pypi.org/project/pyobjc/,

Fr#ER) Python GUI T.EAUJE tkinter , ET &M Tk TEHA (https:/www.tcl.tk ), Apple f#J OS X #f
457 Aqua JFAERUARY Tk, ST AR AT RAM https://www.activestate.com " 21225 BT A JEACHS
T .

wxPython 2 73— AN RATHY IS & GUI THAL, W] PATE macOS P AEEdT. B AL SCR AT AN hitps:
/Iwww.wxpython.org ZREL .

Py BB A AT 4 GUL TH AL, AT DAZE MacOS |5 A 3247, £ & BT BAFE hips:
/Iriverbankcomputing.com/software/pyqt/intro 3£ %],

4.5 £ Mac k4% Python R FHIERF

TE Mac #3857 Python [ AR P IFRIE TR py2app . XT3 FIHEH py2app (15 215 B AT ATE
https://pypi.org/project/py2app/ 23| .

4.6 Eih3iE

MacPython HiiH512/& Mac _E Python [ FUAITF A N SR F5 SCRFVEIR -

https://www.python.org/community/sigs/current/pythonmac-sig/
71— 5T 2 MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER B

YRAERRFNE R IT 23R

l ?E’c%?igf Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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APPENDIX A

RIEXFERE

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o Wk IR RSB, DARIE—XCE R A A A AT (555, S, KIESH=51%)
W, BUTEFREREMmAR 2 f, A H.3 Python ) ERIAHERAT .
e Ellipsis NEHE.
2to3 X & — 2R Python 2.x (AT 4540k Python 3.x ARG T H , 38 2 AT I A B R 3k [y ST v of Ak
PRACER /AN 17 A8
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- fll R AR FMGILIE IR ABC, @Xtduck-typing BI#hFE, EHAL TR 3 D1 H
F, M2 FHARF G E hasattr () B FRMECE M H R (BlanfEH EAR ). ABC
SIAT R T2, XM IRgK B HAh3s, (HAWIRERY isinstance () Ml issubclass () ik
Al I abe BiHSCRY . Python H AT 42 W B ABC I TS B Ed 4544 (7£ collections. abe 5
Herp ), B0 (7€ numbers B ), i (FF 1o i), S AERIFFIMEAR (7£ importlib. abe
Riderb) . RATAM A abe BLEORAIE H T ABC,

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

AR BREAEE (PR AT, 4Rt . R bRvE 2 BIAE RO . HRamte
B __annotations__ FiRJEMET.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality.
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o REEF A TERREOM PR A AR RAE (B0 name=) SUEAME NSRRI A ** BY5
JRHLAEMA A . 250K, 3 A1 5 ZEA R X complex () B YR T Kt 7S 4

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

o AL E Al ANET KB TSES . MESEOT T SEON RN ITK AL/ 8 VR wih
WA * Witerable ETCRPAL A . 2BIKUE, 3 F1 S LELA NI PR T S

complex (3, 5)
complex (* (3, 5))
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BB 2 TR I R A i AT TR I B L calls —35 . ARRIEE, (ETEBR
HTHIRFR— S8 R LR E 2 PIRE R Y Jay AL B
3% Wparamerer RiFASH , # WG SHSHSHKHIAK PEP 362,

asynchronous context manager - 535 |- FSCASBISS it Fp X £ i i & X __aenter_ () Al
__aexit_ () F{EHN async with iBAF IR TS . B PEP 492 5] A

asynchronous generator -- 5525 /E % 2% 1% [B1{E Masynchronous generator iterator R B -5{#H async
def & X PEEREARFALL, ANRZAHETFTEAS yield R PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R

— P R AR R T RE L await FRBAEH async for PAN async with i),
asynchronous generator iterator -- 5251k 2% {088 asynchronous generator PRI B EINT A

WX 5 & Tasynchronous iterator, 4] __anext () FEH BTk 0] — A0 SR GO AT

Sl R R A RS BB N —A yield Kk,

4 yield SoRFEHAEALEL, IEAEM BB PR (L3R AR A by ). 4% 5
Pk R BER B anext_ () BT EMRAMIER , T2 BTG RSN
Z: il PEP 492 A1 PEP 525,

asynchronous iterable -- 5 2B KRR W AE async for A o g 68 A9 X . 00 20 0E 3 B Y
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WAGR ] —A~awaitable 35 . async for AP __anext () J7ryAPR [l wl &5
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

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

awaitable -- A[25 R0 GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IS . S0, PEP 492,

BDFL “Z B{-Z&M#E" B9 X45, B Guido van Rossum, Python BJA13E# .

binary file -- " JERISCHE file object BB RS F 0 KAt o T HERISCARR B FEFE A E IR (rbr,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wrext file THERENSTES st X RMSCRTS .

bytes-like object -- ‘P Yi%I%} 4 7 4% bufferobjects I H f& F 1! C-contiguous 22 1 % 4. X 435 T A
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FI7 BN 4
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
SBIFAU4E bytearray AN bytearray i memoryview, HAWHEAEZR i fIEHR AT A
AIARXT G (0 HEE T RNAEY) s KR A B Tt 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUH 29 4mit 450, Rl CPython fifRiss H /R Python F2 )71 RS .
FATR S GAFAE cpyc SUUFH, XFESS IR PAT R SCOFI R BE R (] DAGa 25K J5RS 28 4 13
RHEARY) o X FRNE T B TR R T AT LA RS 1 virtual machine 2. 1o 5N
Python ML LA —E#l A, tA—EBEFEAH Python it 4.
FATISFE A H 0] ALE dis By SR h R .

callback -- [ —ERSEWL L A LU DATE AR SR B9 FAI 209808 FH ) 1B RR ek 4

class KA P OSBRSS A WA SE B R A TR 1R 7 e

class variable -- Y8 & 7R3 HE WA &, I HAUBRAERIZ S BB (MR @ AEZS M SE 6 R & k) .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF RGN REAL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —AMg float) , PiEUAEHARAHF B4 GEAHM, HIAF51% TypeError. WIREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 PP IR) SRR E, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- - F 3PS 7 with EA)PMHH, @AdEX _ _enter () Ml __exit_ () FIE
RIEHIFRBLAR SRS, S0 PEP 343,

context variable -- | F 30 H —FRIEHE T E I LR SCT DLEAE AN R BER S & XL TAELAE 5
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT R R E ARSI KRS AR TiEES. 20 contextvars.

contiguous -- ¥E&; — AN C i 4 Fortran % % SN LN . F4EZvh /2 C Ml Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4 C-IEZ iy, U NAE b HES I H e fg — 5 D5 ) 5% B B M ek . (B2 7E Fortran
LA NLER S — DR etk

coroutine -- Ppf PfEE T HIRER BB, FHIREA] DAFESE— b ATEAE ) — R . PIVRE AT DA
EHFZ AR S EFEA L BEAWKE . Bf10E asyne def i5AESEEL. S L PEP 492,

coroutine function -- {pFERRIEL 1% [B]— A coroutine X5 R FREL. TIMERERTE asyne def {EA]3RE X,
HA] el await. async for fl async with K., X4rERH PEP 492 5| AR,

CPython Python #iFEiE S IHITESEIL, FE python.org | % 1. “CPython” —i] Jf] T-7F s BRI 52 5
ftb S BLAF1 4N Jython B, IronPython A X il .

decorator -- AN IR [WE R 75— A RBU L, WHE M Qurapper IBEIE AR TREE . R
#RIE ILA F4IFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

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

@staticmethod
def f (arqg):

FURFAOBL IR T, MR ILFHGET . A7 XARGERIS TR T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNE. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HIFIRRS T . BRARFE IR SR IO 2 IR Z R B Python [ ¢4, TR 14 2 B ERRIE RO AL A
GIERE. . B, . ESE AT IS &S

B KAL) T ERE 25 E, 15257 descriptors By, #2578 H ¥ 7

dictionary -- ‘yJlL —ANSCHERA, HoA AT R SRS B AH B B . BT DURAEATHA __hash__ () Al
_eq__ () HERRXE. 1F Perl iE5 RN hash,

dictionary comprehension -- “pilLifi: 35X AL AT TR ARG A 1 BT A B0 43 JT F I IR B 4 SR ML —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 MM B . 2 I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
B R s L o R F2%, WA 1ist (dictview) . S dict-views.

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoBRERT R BIFRAFIESR . sRBEREE) __doc_ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- &1-2RM $5—FhgpAe KA% , BIFAMKEEE RIS RBORM e K2R/ A B D, m
T EHEFA S RN (ARG, WEREGN T, IRaEERENT.”) BT
SRR AR E 2R, B R RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEHFEME-F-2A 0] DUEEFH 4 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP “RIFIHCRIFTTER )" WY S . X P Python 5 HI AR 9 55 RS 2 M50 T 75 1 gt sl S A7
T, e E A RIS . DXFR S P XS 4 st @ Kz try Al except 184, T
AT 2 BT LBYL WA, 35 W T C iF 2 HAhig & .

expression -- A A A PUK HEFAMERIBE I, Ha)igul, — PN ERBRERTTENFEEE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . IEA e HER B statement , BN while, WREWEJE T1E4]
[IE| = Sr5: .

extension module -- §JE e DA C 5§ C++ 4@ B, {ff] Python 1] C API 3k 518 F %0 A KA AR
T2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
[ . 2L PEP 498,

file object -- SCPERF G X AR AL [7] SCH APT PAGE FH R 2RI S (A read () o write () XAFf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R A 6, 2wt
Eiﬂ?‘%é@iﬁl‘tﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEBn b SRR R SCERT S SR IE = Bt A S, ek — i) U DA LR . BT O E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SCPEHIN G file object F[H] SLin] .

finder -- #ER2Y —Fh S22l A R T AL loader FIXTSE

M Python 3.3 2fEAE AR AL Ao Tk 12 54X % ity sys.meta_path i, PAKpath entry
finders Bl sys .path_hooks ffiff].

HL P 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- ] FIBUBERIE: [ F & A B B BB BCE R L. 1 N BORRIE s B2 /. B
n, FakX 11 /7 ARSI E 2, WS 2R R A EIERGRE 2.75 o HE (-11)
// 4 £RIE] -3 FRXE -2.75 B T ASEILEE. I PEP 238 .

function -- B&L W] DA R B EAMER —40EA] . 380] DA HAE ABASEZ A 540 HFAE R BUA I T
i . 59 Wparameter, method i1 function 2877,

function annotation -- FEbRTE R 41X B EUE S 5k [B{E A annotation .
PRV R I B TR 242 - BN DAF s 2 A int SEOF TR 4> int {4:

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

PREPR TR IR HEMR WL function —5
See variable annotation and PEP 484, which describe this functionality.

_ future__ future 1E4), from __ future_  import <feature> f§/n4iiFen{di B & K Python
KA R AR UE A TEE RIS SOR i 4 midib . future  WIHLSCRYICSE T RIBERY feature B
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{EL. I P A BB HASRORAE, AR AT LA BRI R A E AT I O OB ZIE 5 AR E
¥ (HE) T EIA:

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

garbage collection -- Bi B NI BRI FI9 0 A %) NAF 25 IA) R0 F2 . Python @i 405 | TR —ANBEISAS
WANFTAEERS | F PRI LS R A TR Iy o T DA g AR e fs sl 430 (el e 2%

generator -- /)% 2% 1% [B]—A>generator iterator IR EL . 'EHERFMBGIFERE, A SETHAE vield
FeR A PAE = E — R VAL for-IEEA i FH o2l next () BREGE—3KEL.
A AR R, (IS L N T R4 A Bk RS, WRTEE R S L, F
{6 2 FR DARE G IEE S

generator iterator -- 2l R ESEIRES generator BB ERMINT S .
A yield SIGHFEHEARE, A MBI EPAPIRGS (BRI EMERN wy 15A)). M4i% 4
AR R BT, B METFOCERE AT (X580 AR MO T 6 ) 538 bR E 22 HIAR )

generator expression -- £ RIEN R FIERRM RSB, EREERG A EREX, FHRE—
A~keyword:/for f/a), & T —MERL R JEREF— DA EER) keyword:/if FH]. PAFE GFRIANL
2 hANZ R N R A

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

generic function -- {Z %A% A [7l 1) JE 24 SC B (] 45V 149 22 A ok SO0 LB R K. A3 T IR 2 o 9 2
SRR R R B WA~ S B

Y52 Wsingle dispatch R1EFEL<H . functools.singledispatch () Hifigs A K& PEP 443,
generic type -- {2 W[ ZH{Lnpe; EHEN 1ist Bl dict EXFER Age. TR ARF HUEA,
HEA SN Z R4 28, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 3: I global interpreter lock ,

global interpreter lock -- 2 Jsyff BEZT BT CPython fERES TR B —FPALA], e PR A 20 A — 4 2
FEAENAT Python byrecode, MALHIEL BEEXT B ((3F dict FEENERA) HMFH LTI
Y EaN 224 fb T CPython SCHL. 2 BEAEREAS N B RS REAR 2 Rz AT SE 7 68, LACH Ui
PE T HEZ A BAS ERIHATIE .

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally-intensive tasks such as compression or hashing. Also, the GIL is always released when
doing 1/0.

PMERIBIESCEL “ZAe A ™ pofReas (RELASEARAORLIE BUE 3L 2 80d)s ) BO%F it A il IR AE
LAY BRAL PGS PR RE S Z BN R . FATIA, SOARVERE M2 (S B AR AR PR AL A, AT 4
INAESF A o

hash-based pyc -- J& W37y (%) pyc i F X U5 S (4 I I A 35z S 08 e g T A s 8 A ROHE ) 7249 15
G 2 pyc-invalidation,

hashable -- W[W5 4y — X0 G2 (I A (EL QIR AE AR iy R B N 48 RS , i ppRol 64 (B E2A
__hash__ () Jiik), FFAIDAIR MRS REEFT IR (ERERA _eq O HK). AIMGAXI SR AL
IRAT AR G A (L LRSS R A A ]
AT A PSR SRR SR AR B A BT, PR DAk S B A A PR B8 e A fEL
KZ 4 Python AT AL P BEAT QAR 2 AT WG A s ATARZE4s (Blng) R i) FOAIGAS A
AR (BIANTTAA frozenset) (M EAIRTCRII N AT IN A 2 AT A . T LA SEfI
XGRS AT A . ENTEREIN—E AR (RIS B O ), e A Em R e 5
TEMH 1d 0.
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IDLE An Integrated Development Environment for Python. IDLE is a basic editor and interpreter environment
which ships with the standard distribution of Python.

immutable -- A[EXR HAREEEAXTS . AR QAT FAFER TG, SRR G RERL
AL o MRS — DA, WAL ETEEFT AR G o B AT TR TR 2N S A (A T R
TR, B/ L i i

import path -- S A¥E HEZ A E (B4 2458) AR5, SRR path based finder P RATIR
FAHR. FEFAR, WAESFEERKE sys.path, EXFRHEERFEETTEER H EHAM
__path__ J@k.

importing -- § A 4— ML) Python fURSAE N 75— MEH H Y Python AU BT 6 A Y A -
importer -- FAZY FAHITMBBIRATHI G WX GBEET finder & T loader .

interactive - 48 i, Python £ —"5¢ HA RRESE, BCRE MR IR T DATERREAS IO SURAF T3 AT RO RIZRIA 2L,
BRIGSE R BRI . LA SR T -3 python COEA I, & 0] AMIFFEHL
B SR T B B TR B) - B T R A R e R — AR A Ry 28 ()
BT help(0)®)

interpreted -- fiFFE%! Python —@ MR ALIE S, SZMXA R IFAUES, RIAME IO d T 577
TS A FATAE T 2 A BB . T WR 3G YR SCPF ] DAL Bz A7 i A 4 (2 S B T AT SCPF s
Fro MEREANE T W BA Mg 3 205 5 ERE AT AR R, R HR P LR EE. 2

Dlinteractive,

interpreter shutdown -- fi#REZS JePH 24 TR S I, Python fFRF 8- HEA —NFRRIRIZFT B BOHF B 40 R
BUFAH E M REFEIR, BIABIERAILS P B TS SE . EIR R Z IR A DI S . XA
SE ST 5 5 | R A RS T AE R PIB BEMTI IS AT RE B B Ap s, IO
B R IRC ARA R CF DL B 1A PER R AL i 45 ) o

FRREAR T 2 I 2R N main_ BOREITEATH A 58 AT -

iterable -- WIS {RAF % AESE—EIILH SRR S, LA G0 B T- QPP F I (Bl 14 e,
str il tuple) DARKEEARRSUKMIN dict, L Ha 2 WRELT _iter_ () Jrkussl
TR5) B __getitem () FYEMAER HE LIMER.

RSB T for PEFRLA KV 2 HAL T 2P FIHTT (zip O map () ...)o H4—Av0]
BRI NS EAL BN ERE iter O I, BERRIZN AN, X AEE T 0E
LA . M AREAR G, REF AT R iter () 8 3 CAHEAXTSL
for WA NIR A AL BIARLE A, QU — NIk AR dy 44 728 B ADRIE AN R R A A SR 2

Witerator, sequence DA} generator

iterator -- IXARAF FRFR — LIRS . ERIAENSRN _next__ () Ik (BCRHALLSN
BREL next () FFBAREIGF AR 284 Bin] HI W51 % StopIteration . FX
B R AR AT G PR O AR, RS next () HEHSFIRG|K Stoplteration
Fh. RRARAEA __iter_ () JVAMPRIRENZEACER TR A 5, NIk A e 5 g nlik
WG, WU T HAL R AR GGG R & . — N RF WIS 2 B T5 AR
TR ARS . AR (I List) FEARBRRRIHAMAA iter O BREEURTE for IR B
SPE A IIEAE . WRAE U DL T AR 28 A U 2 3R 81 2 B A Qe e P e S Y 1)
—IERENR, EHAEERSRR R

WZ{E RN &R typeiter.

key function -- BEPREL bR ORI R A, 2 AR A% R [0 F T HE Y sCHEAL (A Y TR 5. B4,
locale.strxfrm () A FITA B —AF AR DR T 29 2 A HEF 6
Python Hf ¥ 2 T HAR A r S R BOk = B e R A 8 H X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR R Z M. B, str.lower () AR ARVEZME K /NG HEF R 5
Ah, BERBAEATE T 1ambda FiaA kA2, Hlil lambda r: (r[0], r[2]). A operator
R T =AM R B RS . attrgetter (). itemgetter () Mlmethodcaller (). HEE
AOATHE 15 PASR I RN Bt pR B s 191

keyword argument -- G228 & Wargument,
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lambda 1A~ flexpression ¥ U AL NIRRR KL, FRIBNSAETR M RHBORIE . 47 lambda R %0 F)74

> lambda [parameters]: expression

LBYL “JEfR aBkik” MSESCisE . XU g S A% SAEIE T I s 2 e s 2 i fe 2 1 -
BERAME 5 EAFP J5 XAG O L, HRR U@ KB 1 £ 54

TEZ SR, LBYL T TE “&F” Ml “BRER” A A e Wk Blan, PARAT
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
HASRR T key T HE B . R DR AT 6 EARP 7 SRR

list Python NE—Fhsequence, BIRANFIF, (HHEARMT HAMEF HAOEELmARSERSIZR, T
JCR IR TR ZREER O(D).

list comprehension -- BI3&ff: X Ab B — N5 51 i) B A B0 3 0 393 [ 85 R 5 R i) — TP K 2 H ik

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4N —
A~ 0 3 255 L I /S sERTEEOS AR E (0x.) a1 3R, o 16 T2 TR, ASRAE E
range (256) HHIFTAITTREA AT

loader -- MIERZY ATTMBBIXT Z . BUHE X4 load_module () W . MNEERE T H—
Afinder I3[0, FENEZ L PEP 302, X} T-abstract base class A]Z: ]I, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- WSt — Ff SR RS A FIF 9B T Mapping B{ MutableMapping fifi 4 5 3 v ir # 22
HHERIERRIT R, R T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCIRRHIRES sys.meta_path 138 & T[] () finder. TCR& AR 2 o8 Spath entry
finders £EHE RPABFFAAHIA]

{E#E importlib.abc.MetaPathFinder [ fEICHAE BRI SLIAI T

metaclass -- jLJs —Fp I TEIEEMZE. K LETEL . RFEMMMEREY| R, TEMTHEZ Lid=A
SHOT RN . KT T D R0 A S 4R ft— N BOASEEL. Python MR Z ALLET
AIPARIEE B oo . KERS I FOKEATR ZEEATH, ESTFE LI, Joa] S At i o
HAVF2AT55
H 21 2 I, metaclasses .

method -- Jjik TER N E XKL WRAERZER LI — D@ HR A, R SR B 5
VERHEE— A argument GBI 44N self). £ function Fnested scope,

method resolution order -- Ji RT3 MRAIT I 5l 2 70 A 3R D3 s 18 23R AP BL 2 BT FH B9 S S I
WA Python 2.3 JyEMATINNY TARE 2.3 BGE Python A4 BT FAH 9S85 AR -

module XS5 Python fURS Y —FHZH LR AL, AATHEAT ML A fiv 44 25 (0], AT 4035 4R 78 Python X 42,
R ] il s importing #AERIMZLE] Python .

5 Wpackage.

module spec -- Bl — a2 250, HPh s AT s M X FAFE. & importlib.
machinery.ModuleSpec LA,

MRO Z: [ method resolution order ,
mutable -- WEXF G PRGN RA DATESL id () PRARREE I E I T BB BUE . 5315 S Wimmutable

named tuple -- H#5c4] Rif “HA04” W TAEMYR B oo, I HHAPRTRS UG RN 4
PRIBYEARDT BB B . AR AT s I v] e A H AR

FREp ERT R T A4 TC4L, 35 time. localtime () flos.stat () WEEH. 5 HI TR

sys.float_info:

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

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

Q)
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(£ L£50)

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

HLER A AR N ERA (B0 By el 1) o sesh, BATTb w2 E XM tuple 4k
HRFFE LA PR BO Oy SOk ATE . XA AT TS, s [ T) K% collections.
namedtuple () Q. JF—MIr LU I—LET Lo S SN B R A ST A Mais ik

namespace -- iy 443 W] 44 250 B T . v 24 25 18A R 2 R/AINER, B8 X IiREeE
A (FETYEZ ) o a4 25 AR LB 1k 43 vh 98K SCRpqb . 4N, R%builtins.open
5 os.open () A% H BRI A4 23 (8]0 380 128 B A B4R e S BRARAS R KOk 35 Bl
PR Al A T e e . B, random.seed () B{ itertools.islice () XAVE LI T X
R B random 5 itertools EHLA BISZILRY

namespace package -- iy £ 45 [W{0 PEP 420 fr5| A1) —F U8 I AVE TR 28 package, @44 2504 m]
AR iR Fm Y, HAlid Ty 3 Sregular package AR, BN EATER __init__.py X
F [ % Wmodule,

nested scope -- R E1E I 75— SGERING AR ZREE . FIan, 765 —RECZ e LI R PA
5| HHIE AR & R R EAE A 5 A SO R TORL . JeiBAs i B AR s B T 5
21 3 %Mlﬁ@, AR RS NER T &Rt 4 25 0. #id nonlocal XS] AAFE
ANSNEVE R

new-style class -- P AR X} T H A\ &8 T A BXT LR W IHFRIE . 78555 19 Python Jit 4%
Hr, R BT RS (1 A Python 735 (%) 38 RGG APk, Bl __slots__ . #AFF. FRAEJE M.
__getattribute_ (). KHEMBSHESE,

object -- Xf G (LM HADRE (UBIESIE) PARTUE X470 (T57k) BI%dE . object g fE{Tnew-style class
R DU RS,

11 A Python module which can contain submodules or recursively, subpackages. Technically, a package is a Python
module with an __path___ attribute.

%2 W regular package Mlnamespace package.

parameter -- JE% funcrion (B(J5%) & LPHIGA SR, A E BT AR ) —A>argument  (BAEH
BT, 240%%). ALMES:

« positional-or-keyword: B BT, $8E AT DMEN AL H 20 M2 AT AR 68 F A3k
AR FRBARTESRAL, HIITRTHE) foo F bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFROZE, $8%E—HAEHL A E L ARSE (WRAELS il 1 ek HoE
PSR ENZIGEE—A / FHRESL, BT posonlyl Fl posonly2:

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

o keyword-only: {{FRKHET, FHE— M HEBHE M XEFEARNSE. URXE#EFIESHELTE
PREE LITE S A R & AT A BT S 8B E 2 N AL BTS2 Z Bi—A * K X,
B0 R YE ) kw_onlyl £ kw_only2:

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

« var-positional: WA, F55E ] ARG — IMER RGBS HA R P51 (I A
BZEHEZMMESEZ)G). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZRHETF, H55E A DAMRBUE R R TS (MIIEHAES C 20 %
BYSHLIG). RFES B S AREINS ~* R 3, Bl LR kwargs.

JEZ Al PARIIS 95 5 AT EMLARE SR, ] DA R LE T e SR e BRI -
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W& Wargument RiEFSH . SHEESH X BIHHHE LA, inspect .Parameter 2. function
—_4DLJ% PEP 362.

path entry -- Y42 A 0 import path WP —NBALE, S¥ipath based finder I A FREE T AN,

path entry finder -- P15 A L #$R8S F— 0 8 FI % 2 (i ] sys.path_hooks (Bipath entry hook) i 1]
[ finder , WCRRXT G REIE L path entry R ig B o

#52%F importlib.abc.PathEntryFinder PA T RIS A OB HRAF I LI

path entry hook -- B2 A N8y — B al A XS4, LERIE AT & B EF E path entry HHg S 5 0L T BE
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- 5 F AR A ERAY BUAW—Fh s 12 &35 AIHE—ANimport path A $RASHE

path-like object -- JIERRX 4 K DU RGEBANN S . BRI R AT LR — D EREREN) str
W bytes X4, BAPLE— LI T os.PathLike PN E. — L HF os.PathLike
L XTZ A E A os . fspath () RN str 80 bytes BRI R G IR os.
fsdecode () fll os.fsencode () AI#5 5 RMMIRIRAT str 5 bytes HRBPLEIR . XI5 2
i PEP 519 2| A1,

PEP “Python 32" YIEXHHS . —> PEP i@ (it 301, JoKIa Python #EIXFRAEMFEEL, it
7R~ Python [ I S ot BE B FRIE . PEP [ 24 H (O A 1 B2 AR RS R T SR SR P 1) S P 356
i
PEP W A 48t BB R P s, WAL DO R DR S 158 LA S R A6 25T Python BT HLsfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {55y A48 — >4 25 A B H SN SCHHE S (MRTRBAFICT — > zip SO, Hikz X
T, PEP 420,

positional argument -- ;i ¥ 5, S Wargument .

provisional API -- £{5 APT 7 5E AP 245 0A T HEBRAE AR IE 2 14 1) )5 A AV PRI Z A1) R S A2 1
SRR Tl A S PR B, (R BEHRC B E , il ] REAEAS DT A8 T A 2
O N AT R AR (R AR R ZIE D) . WANESOF A2 BEHAT — UE APLEN
AN TR T B E BE R BRIE 6 A BUS A 1] B X R

RITE 2 X8 APTRUL, MG AN HA R B S N “Baifr 227 — AR R A i A By
BRI AR e R B —Fh ) 5 3R A R %
XA AL FR AR E FE RSN BT O, R BT A R KM T BRIE P IR . 1E L PEP
411.

provisional package -- #[ £ 2 Il provisional API ,

Python 3000 Python 3.x %A RMMERR (X4 FHERAS 3 i R ATIEEE TR B T )« A
RSN “Py3k”,

Pythonic J—4~ L — B AU B %805 1 Python 155 S 19 KU AR, TS 2 6 HoAhiE =5
A RS R SL AR . B, Python (5 I KM BEI £or TEAIIEER A Hy— A n] AU
A IR W2 HAME B AR Z5H, PN 4K Python YA I S e B 60 — it
K

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

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- JUE AR — D PAS S R AR, SR MBI & R VE IS iz vhoe U2,
PR LR “BEART, FHOCE XL PEP 3155, X T ZHRIN AN, IRE AR SR 45—
2
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>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

IC’

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname___
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime.text:

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

reference count -- 5| JH8c X 4FEX 2095 HOEGE . 24— X5 T AR, e e 53 R
BRI . 51 THEC Python RAL SR ULE & & AW LAY, HE & CPython SEIR—AX4ITTE . sys
BHE LT —A> getrefcount () BR%L, B 51TV F B R MIBF @ X 45 | AL

regular package - WML (£ M package, (IAEEA—4 _init .py PR,
%2 Wnamespace package .

_slots__ —FhEAELR TR RS, 8 TSRS I SL Bl JE M R RS R S M T N . BRI
BORmRAT, (HEEREHNTAR S, Sl RAREEDBIEN N RA, B a0ARE I AF R B A2
I, I HH s KRS,

sequence —ffiiterable, T3 HHE  getitem () BRI BB RD | M TESNICE DT, I
EXL T —ABREFHIKER __len_ () k. WEMFHREA 1ist, str. tuple fll bytes.
WEEK dict ¥ getitem () fl__len (), {HEMI BTG IERS], HAE
B3R AT = ) immutable BT AEEEEL

collections.abc.Sequence PR REKEN T —NTEEEWELD, BFfE __getitem__ ()
_len_ () ZAMNNERINT count (), index (), __contains__ () fl __reversed_ ()., SEZH
Py R LR BT A register () SR EsCHEM

set comprehension -- 441X AL H— AN AR S R Br g B A U B IR I g5 AR AR — A Bk
E¥:, results = {c for c in 'abracadabra' if ¢ not in 'abc'} B M FFEHE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Ji53k —Fhigeneric function 73-IRIEN, HELHRZET A SHIW AR .

slice -- YJ ) # HAL S TR sequence B)—FF X4 . Ul i@l 6 R Anbmic ok 8@, 76 (1
G A LAE S RIS, Bl variable name[1:3:5]. F¥E5 (FAr) Fricde AR A
slice X%,

special method -- ¥§5%% Jj i —Ff iy Python [T AT B 75 vE,  JH SR Fa A2 AL PAT 4 5 5 A B0 A o 25
o XMITER AR E BT R . Rk TR SO 2 U, specialnames.,

statement -- {4y 1EAEFETEL (— MU CH7) BHBURAT . —ARIE R AT A —expression BHEANHT
A RSEFIIZER, Bl if, while B for.

text encoding -- LA HIS#E X, 7E Python 1, — Ff£Fds 2 —E Unicode fUHY & (FEH M U+0000--
U+10FFFF). N TS — DT, BRI —B 7.

FF—DFRFRPIMER — D FAPINGAR N ", TN T T8 P B U P AT gk
E%??o

AR R SCAFIE b, BN A F A
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text file -- LA —FhEENE 1S str X B R file object .

triple-quoted string --

T A SO SO S B 17 ) — AN T[] 2777
R ERE T B Ak Biext encoding. SCASCAFM B FAFEASCAB ("o ok "w') FTIHAY S0
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

Hi§SFEbinary file | FRREV LS F 5 B3 2 BYSCIFRTSR .

SEISERRR FREAN SAESNE S () SERGS ) BT, BT
e B S ERESM 5 ER FAHR A H AR, HEAZNAL. BN RETFFH N
BARGH SRS SHNG S, I H AT AR AT IO M HERAT , 69 5 SCR 745 53 I Rp a4
A

type Mg —/> Python MG TAH A, A GAREA MR, ZREX R, " PATTH

type alias --

B JEME, SRl type (obj) SRIKEL.
RGN — AR E A, BTy R 2R A E AR IRAT .

RGN Z VR R i 202 o il

class

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

-> list[tuple[int, int, int]]:

] PATCAE S Ry e

Color = tuple[int, int, int]

def remove_gray_shades (colors:
pass

list[Color]) —> list[Color]:

type hint --

universal newlines

ZL typing Ml PEP 484, A XTI BER R 4 o
PRAUENR annotation HZERE . FIBIE. BRBIIE S BGR [BIELH E TUNI 262

RAFAR)E T A eI, Python ANEOREEME, (HHAT SRR T THEM, 7 7IHip) IDE s
R SE .

AR, KIEMEM RN REBEE T A typing. get_type_hints (
= ARTAT A,

Z ) typing fil PEP 484, H.A G X IL DI BRI RN A o
ﬁﬁﬁﬁﬁ — P SRR S, RFA R T ?%%Bﬂ%ﬂjﬂﬁ HHUAR

) KA, HJE AR

: Unix 4T

ZERZ)E . Windows [Z)%E '\r\n' DL IH Macintosh [¥] 2 E . 2l PEP 278 #il PEP
3116 F1 bytes.splitlines ) TR £ FHYEVLEH .
variable annotation -- 28 Hibii: XA = B B M annotation
TEVRYEAR SR SRR, I T RERR A (A
class C:
field: 'annotation'
AR AR AR R AR . BN R AR B U7 int FEBYR(E:
count: int = 0

AR BN A B TR iR I annassign — 7
See function annotation, PEP 484 and PEP 526, which describe this functionality.

virtual environment -- JEIIAEE —FiR FH EME R B 002 TR RS, feif Python FH PRI R A 40

T+ Python 43 K& AL A 2T 2 7]
HZL venv,
REAHL

virtual machine --
H)bytecode.

— A Al P E ST EAL

— ARG iz AT HAb Python I AR ¥ IOAT N -

Python K AL T AT 745 1 23 it BT A2 e
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Zen of Python - Python 2 5111} Python SIS 74, 4B TS5 G PR 7. A LILIR
P AT LB A A" import this”.
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i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o Docutils # {4 W H, A]# T reStructuredText SLAKE A Docutils F44FEA:
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

1Efif:  GPL ARAIFA MR Python 7 GPL N %Afi. 5 GPL A[H, Jirfq Python ¥ R UEAR i 070 K 1B 2k
JERRCA, e TR T SR . GPL AR 114 ] UEGEFS Python W PASHEAE GPL N &AM AYE 4,
A HHERVFRIENATT.
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M Python 3.8.6 7y, SCRYHFAYARBI . Bt SAIHARACAD R Y2 PSF ¥ AT PSR 2 4 2k BSD 76T 1)
XUEE 0T

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.9.24 #§ PSF ¥ a] iyl

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

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

3.9.24 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 3.9.24 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.24 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 3.9.24 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
3.9.24.

4. PSF is making Python 3.9.24 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 3.9.24 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.24
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.24, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.24, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T #8481 i)

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

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

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

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

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

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
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

(R
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7.

granted on that web page.

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

C.2.3 FAF PYTHON 1.6.1 iy CNRI ¥ a] il

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

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

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

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

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

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

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

(N oiaRs:)
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sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

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 3.9.24 DOCU-
MENTATION

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

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

C.3 WrREkfFa91F o] S5 35

A2 Python R AT AR IR 5 =7 BPFRVF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
1. AR 2RI eI (F)

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)

C3.2 EfEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://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

(FgkzE)
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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 RLEEFIRS

asynchat fll asyncore fHE & PA R EH:

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.3.4 Cookie &1

http.cookies FizRalS DA H:

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
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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.

C.3.6 UUencode 5 UUdecode F#§

uu AL DA R

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.

(CFgkzs)
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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 iZZ =R A

xmlrpc.client S DA FEEH:

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 1is
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.

C.3.8 test_epoll

test_epoll MR FAIFAEM:

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

C.3. WrRHRHaYiF =] 508 61




Python Setup and Usage, 4% 3.9.24

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 42 415 AR HH:

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.

C.3.10 SipHash24

Python/pyhash.c {64 Marek Majkowski’ X} Dan Bernstein ] SipHash24 2 ¥ESEH . ERAEPAT
—=
FEH:

<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

Q)
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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 #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/.
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.

* % o

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

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN 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.

*

*

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

C.3.12 OpenSSL

WEREAERG W, W hashlib, posix, ssl. crypt fBLHfi] OpenSSL FER$EmEPERE. BLob, &M
T Python [¥) Windows Fl macoS %% #2)7 1] g 135 OpenSSL JE[#5 U1, T ATESLA 5] H T OpenSSL
A[YER$E DL

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.

*
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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-corelopenssl.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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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.]
/
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C.3.13 expat

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR 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

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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

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

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

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

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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 [l Z M S IR AL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

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

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N X EH

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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