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CHAPTER 1

KEARIE

* pip R HEN LT . M Python 3.4 J1Hif, EEUAEETE Python —HEHlZRAR ¥

virtual environment j2&—Fh 2[5 B (%) Python PREE, FLIF MR N LA M, A G2 5] A
5.

* venv EAIHEIMIIAFEAARME T, A Python 3.3 JH4A SN Python IALAHRSr . M Python 3.4 JH4f, E

SERNEE pip BT H) AR A .

* virtualenv & venv (55 =I5B 0 (JHLATE ) . "ESL¥FAE Python 3.4 7 Fif i A A r 2 1] K SUBRSSG

LA R SE AR venv, BURA S A BN pip B FT QIR HEIERSL .
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* Python Packaging Authority /& S STARMEST 0 T2 DA KA S TR A1 ST A e 4 5 it i T % N 5

FISCRYEE BN . AT 1T GitHub ZEfrag & Fh TH.. SRR BHA R R SE .

distutils EEVIMHENIT KRG, T 1998 4 UMNA Python bFRifEfE . MAREIEM distutils
W07 SNEBEHIR, B Y HIIT A A 2R ERAt, i e AU IR e R g — 0, XA
PRIE ATy CA e (BIANH TP Python 3T RARIETT S SRR HB RS LA L AT 4% ) -
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CHAPTER 2

BERER

PRUEFT A TR SE Al A i 47 B 1 5 R BT o
PAF i 44 M. Python Package Index ‘Z224&— MR 1) f5e B A AR S ARSI

[python -m pip install SomePackage ]

s X POSIX A (493% macOS Fil Linux ) A5 5 R BME & 5 1 T virtual environment ,
T Windows F 7, A48 Fg 7 Bl E 7E ¢ Python B 4% T1& 2 R 48 PATH 54L& .

TEAY AT i E — MER el d MR LR FT AR o 246 BB AT BN >, < slCHAt RE 28 m] AR 2 3 FT i
MrAPREIR AT, A48 FR5 AR5 1 24 LT |5 ok

python -m pip install SomePackage==1.0.4 # specific version ’

python -m pip install "SomePackage>=1.0.4" # minimum version

W, AR ICRE B L2, SR S EATRECR . BT EA BT 2 AU A 5K

[python -m pip install --upgrade SomePackage :

WEA K pip RHIIBER B GIER] ATE Python £ LI P i A4k .

RESABE R Q8 P T) venv BEHORSERL.  1n] O U M PR B4 3 m] 1) E SR 4R i 2 o
S

Python %0 i P4 Hg 4% Python 43 &4
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CHAPTER 3

Rz ander... ?

X LU DT 55 (1 PR A 25 A B B

3.1 ... £ Python 3.4 Z iy Python [ dh%3E pip ?

Python ifl4f pip /2 Python 3.4 AJFURI . X THHAMRA, pip 2 “5l5%4", HAUHZS L Python
L/QURONIDRE TN

S
Python {0 F46we . ZEAe BRI TR 2K

3.2 .. FhMHIFPRERE 7

Ff ——user @I A python —m pip install F§INHIH i AR R G0 BTA P2 Bk .

3.3 ... RERFITHE Python KR8 7

WL Rl 528 Python BT 5 2410 — dF il 4 138 SOOI, B3 pip I AKRE S . 1624
BUEOLT, s oAl o U MR pip X ST PR ULE S A S

B

Python {4 FH8FE . LA R TR



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/

Installing Python Modules, % {Thi4s 3.14.0a0

3.4 ... ERFITRERIISA Python hiiA ?

7t Linux, macOS PA HiAt POSIX RGEH, i il A5 1 Python fiy LA —m JF RIEIRIZA TR E AR 1Y

pip:

python2 -m pip install SomePackage # default Python 2
python2.7 -m pip install SomePackage # specifically Python 2.7
python3 -m pip install SomePackage # default Python 3
python3.4 -m pip install SomePackage # specifically Python 3.4

AT PAGE S E A1 pip 4
£ Windows Ht, {fiJ{] py Python JEZligi iy &l 5 —m JT XL

py -2  -m pip
py —-2.7 -m pip
py -3  -m pip
py —-3.4 -m pip

install SomePackage
install SomePackage
install SomePackage
install SomePackage

ERgens

default Python 2
specifically Python 2.7
default Python 3
specifically Python 3.4
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<o) R

Wl

Y

4.1 7f Linux g9& % Python [ A %23

Linux 40 15 Python JRAEN Z AT — 0 L FE N o FFPIFAL 2 21X A~ Python it A 1752
F4¢ root AR, FFATRES TR RGBS HAL RGP AE A, IR Se A 1 pip IHCESH
THR A -

FEAE ARG L, i pip LR PH AL & s e il HESUERBE 82 ] P22

4.2 RZF pip

ROATEOL T AT RER 2 pip, —Blal ks )y 52

[python -m ensurepip --default-pip

A FEABR I BT IE AT IR 2% pip.

4.3 ZEZHFRZFT R

Zi'thon T AR E AR T IR AR R A 2, Rt I SR e A ] P e e s A v T R ok i AR i A
e,

Ff & X — i30S wheel #2C2:m05] A, PASGHE 1oF Python Package Index %/ % i Windows Fll macOS i [
wheel SO, TG IR BRI ARG 2y, BN FORFRE S S S LB i m i i, A F-RF 22 H O dmis
Bl

FELE SR e Bl PR S R S0 T M AR PR L T g %% whee L SCIERIRLEY RBIHCETL, A )
T H P FE A TAN GG O IR s 3 i .
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APPENDIX A

RIEXTHRR

>>>
interactive shell KA Python ST, A:FE S R T HEPA S 177 S A MRS BT I RE D (T2
HAAT AL

s interactive shell Higy ANFFIRAAD I ERINHY Python $&7R7F, Fpik I g dEr MRS, 2o it 43
WAr (S IS, ol =E5155%) 2N, S0 e PRI )5.
* Ellipsis NEFH.
abstract base class -- fili% &3k

G ELER/PR ABC, @Xfduck-typing [#h 7, B T—Fe O R#H 7=, Mz N H A5 T4
W hasattr () BT FRMBCEHMWEHR (FIMEH BEA ). ABCHIATRIITIE, XMMFItE
ok H HAZE, HAMIEERE isinstance () fl issubclass () FriAAl; UL abe B CRY . Python
B 142 N EK ABC HI TS50 (FF collections.abe i) . HF (FF numbers bk
). P (FF 1o Bedr) . S AERSAMERS (FF importlib.abe ). FRATAMEH abe FRbk
KA H O ABC,

annotation -- Fxif:
KERBIHEAN T KEME. REUES SR IBME MRS, B2 Ve 2 20 2/ SR
SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ kg H.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} W B e A N4 . 7515 2 I, annotations-
howto | (5 AR i dpe (S Bk

argument -- 5
FEVH FH BRERHE 45 funcrion (8method ) W){H. 5053 RWiFh:

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

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

11


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

Installing Python Modules, % {Thi4s 3.14.0a0

c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

SR PR L s B P B Rl AR e A7 RIS I, calls —7 . MRAETETL, ATk nT
HRFTR—ASHG AT BE IR R Y Y SR AL

#Z: Wparameter RUEFZEH , FHWFEF ZHGESHIXAAL PEP 362,

asynchronous context manager -- 5535 | N g3
PR Sl X __aenter_ () Fl_aexit__ () H{ERX async with ifA) R E T .
H1 PEP 492 5| A,

asynchronous generator -- 535 1 i% 2%
1R [BME ~asynchronous generator iterator YR . B 5 async def E X HPMERBARAHLL, ANFEZ
WHET BT yield Rk P —RSIATE asyne for JHHH I IME.
WARTEE F 2T 570 AR e bR gL, (BAERLUEAL R AT RE 2 TS 7 A R B R E . WRFEIEERE
SRS S, T PR AR TRIE: .

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

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

WX R & T asynchronous iterator, 4[] __anext__ () Jrik A £0& [l — AT 2R SR T 5240
A Rl R B BR AR LR R — A yield Rk

4> yield SIFHEHFLE, RSO FNTRS (QFRIERRRN ay ). 4% F44
B R B _anext () BURIIIILILT S FEXTGA MILIT, & 2 MNBIFOLEASENGT. 5
i, PEP 492 #11 PEP 525,

asynchronous iterable -- 5335 ] 2 {Chf 4

— U PATE async for B ERAIXTSR . DILES B __aiter_ () FERE—A asynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 52551054
— T _aiter () Ml __anext_ () FIEMXS. _ _anext_ () MR B —A awaitable
¥4, async for &AbHR A LALLM __anext () Jy TR AR TS AN 4 B B B & —A
StopAsyncIteration F% ., B PEP 492 5| A,
attribute -- &1
KRB —ADXTR M, B S SRR AR . 250G, WERXTS o G JEME a W] PA
H o.a k51 HE.
WERXT G AV, KR E R identifiers (1) JEAR T 44 FR A AE— XS 00 J@ o 42 7T AR, il dn it A
setattr (). XFERYJEIERFTCIEME AT RIXZORTIF, e tEid getattr () RIRE.
awaitable -- WZEFENF 4
—AA[AE await FIRX P H TS, AR coroutine B2 HAH __await_ () HFEHNE. S W
PEP 492,
BDFL
CRBCZEMBRE WP SC4EE, Bl Guido van Rossum, Python [ 6158 .
binary file -- —JEHISCAk:
file object BEMBIEEE F 7 A0t %o 3B SO Bl HE A HIES (e, "wbt 3 rb+ ) FTHFRI ST
{4, sys.stdin.buffer., sys.stdout.buffer P\ io.BytesIO Ml gzip.GzipFile BSLEMHI,

S Weext file T fRRESILS str MRS .
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borrowed reference -- i A 5| H
1€ Python [t C APT v, 5 5| HIZIE—FXIRE M, 2R REIFE AR IZT I H . R 58
YN B A B AN B TR e I, SR R RS T ARS BRI B 1 B 5 strong reference SRR E

HeFELEborrowed reference LA Py_INCREF () PANF IR0 Ay strong reference, BRAER 4iZXH To ik
TR AG IR JG— R Z B . Py_NewRef () BEELAT AR T RANEE— A Hil1sorong reference.

bytes-like object -- “FYi %%} 4
7 ¥ bufferobjects H- H g G H C-contiguous ZEf ¥4 . XHFEA bytes. bytearray fll array.
array X%, PARFZ I memoryview X5 . TR R AT e L fh —dF Rl E@RSAE R A X bk
VERLHE AR . PRATE R 3R SO DA i i e ik %

HELE R VR TR BN AR TR . XX RAE SR T R CNEEE AT A AR
Bl F434G bytearray PAJ bytearray i memoryview. HABEAEER —FEHIEG AT A 22X
%O HERFENINER"); XRG4 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python JEACTE 24215 751, R CPython f@ s 1 3&/R Python F2J7 I RS . Pk & A7
TE cpyc CHFH, SOREEE R AT IRl — SO BE e (RT A KRS B g i M iy ) o XA
HEIE S 12 TAEARSE F AT RS AT A AL RS ) virtual machine 2 1., 3573 5N Python FEHIML_E )5
AR —EEH, WA—ERETEA[H] Python fiUA_F 3% .

FATDHEAF)FE T PATE dis B SR .

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

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

function, BRI JEF method 55, BT AVAMX G KT _call () JIARIZEHSEBIHR)ET Al
JIROE

callback -- ]}

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

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

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

complex number -- £ %}
PSR G, Hoh I SRR R R R — N SR — AN R A BECR BECR (-1 1
FAR) SRR, BEARCE TSN 1, LR EN 5. Python Y& TXIRE RN SCRE, RA LR
FRRE G B E A 3 RS, Bl 3+15. WIRFEE math BIH XTI A RS,
cmath, REWIMH A RS TR WERREGEEA DL, ZEENEILEASH M

i) R

context manager -- |- F SC55 PSS
TE with BAETE Y __enter_ () Fl__exit__ () FYEREHIIFEDRSHN S . S0, PEP 343,

context variable -- |- F 325 1t
—MRIEE T E R LR SO AR A AN FEE A . R TAELR RHRAE P AT LB AR
HARRMWARME. Ak, T ETFCEERE, —MUTERET RS2 LT, M E TR
1) F BRI R S5 A i TiE R . 20l contextvars.,

contiguous -- 7EZE
— AN NR SR C & B Fortran & B 90NN LN . B0 /Z C fl Fortran 2 . 7E—4E
B, Brf 4 H O AHE WA P AR S HES ), SR EIFIRIB ISR )Y . 2 4k C-iE85H
f,ﬁjﬁ:ﬂ:‘;?ﬁg\iﬁi&ﬂﬂﬂ i B e — AR5 V) 45 H s B fepi . {H27E Fortran S0 H U2 FH 26—

SR RR.
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coroutine -- i
PR T BRI — . FRIRE A DAYERE— S A e S — R o PVRE DA DAFEVF 2 AN [R] 1) 5
EREA L BERWKE . EA1EE asyne def iBAPKRSEEL. £ 1L PEP 492,

coroutine function -- BpfE s
R [l —coroutine TR EREL. PMERE T asyne def &A1 E X, LS await, async
for fil async with J4ETF. XLRRZEH PEP 492 5] AK.

CPython
Python ZRfEiE 5 RIMTE LI, 7F python.org [k ffi. "CPython™ — 1] F F1E B fRE b S -5 HAth SE B
541 Jython By, IronPython #H X 51| .

decorator -- gy
R EME N 75— R B R AL, Sl @wrapper AT AORIAT B S . St 13 L1160 35

classmethod () fll staticmethod ().

PMAREAR USRI, DU A eR S SR S R Se 45 i

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

@staticmethod
def f (arg):

FAEROBR SR N T8, (Rl E R A . A AR TR PT 2 0 eR B0 SOM 2858 SR SOR

descriptor -- {{fiiA %3
EAEXLT __get_ (), _set_ () 8 __delete_ () FIEMXNE. B— N KEH AR, B
HIRFIR IS EAT S TE R PEE IR Bl A . SR IHOLT, A a.b RIRHL. W EBMBR— @ PERT & 7E
a KW FHAPERLATN b RS, BAUR b2 RS, WX ARSIk . BRI AL
FIAE 2 S 2 B Python (1) 08, RN @ VF 2 B SRR PR AL, HFEREL. k. FHEEME.
Rk BT EA BB G] S5

A KB ERITIEME 25, HZ 3 descriptors B {1 Hi7 e .

dictionary -- Tt
— AR, H P AR S B AR B (R . B DARAEMI A _hash__ () Ml _eq () ik
%4 . A Perl 1HK-A hash,

dictionary comprehension -- ‘2 HiL{fi: 3,
A PR —N AT IE A G ) A SO TE R I R I G5 R ) — PP R B H . results = {n: n **
2 for n in range (10) } RAEM—HE n BIE n ** 2 PIBUHHAYT# . 2 1L comprehensions.

dictionary view -- = HILF ]
M dict.keys (), dict.values () fil dict.items () RFEXTRIR N FHAE, BT F
WAL HB—SHE, XERE Y FIBUER, PR A I . BRSO I i i 4 oy FLIE
RFE, W{EH list (dictview) . SN dict-views,

docstring -- SCFf P AFH
TERZE . R 2 NI EE— AR U B P AR R P . EAEURE BTN 20 2m, Haw
GiiFar R B ATTES . BRI __doc_ JEtEd. mT eI TAUENE, IR
(9 SR PR LT (o

duck-typing -- 113371
FE—FPgRFE RS, B AREE A FRXT G AR o HOR A HAT IR 1, T2 e s 8 Ly
EEUENE (“BRRGBN T, RGN, IBAEEHEN ) hT R D dERR e A, wt
RAFP A T r 2 S RORIRTE R, 1R800 M type () 3{ isinstance () ¥,
(BEE SN 2R DUEE R 40 208 % AE RS ) TSR hasattr () KllBUZEAFP 4afk.
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EAFP
CSRIEW IR EL S MM . iXFh Python 3 AU 40 5 XS 2 e B 35 I B B @ MAe e, I
TR E AR AR o o SR AN P WS B U@ K iEIZ ) try Fl except if47] . T HARX ) )
FEFTHLBYL W%, #ULT C 43 2 HAEF .

expression -- ik,
AR HEAME R A OT . AT, — N RIBAR RIB T K0T, 4. BN, 2
B RER LR, ENRLE SRR —AME. SF2HMESAE, HEIrgEswaaeE
Ko AEEA BRIV ER B Wy statement, Bl while. TRIEHE)E THEMMIERIA.

extension module -- §JEEibh
PA C 5 C++ 4 B, {fif] Python #) C API SR 51EFZ.0 LA PRI 722 5 .

f-string -- f-2f5H
WA B F BT A E R AR AT B ARSI S . 20
PEP 498,

file object -- L%} 5%
XFAMATFIIR SO APL (A read () B write () %57%) PAMERTFERIERXS . AT
IARIE, SCHARTG T DA BN B SR S0 . AR B A7 sl AR B A 1 U i) (90 an s v s A/
. NHEZMIX., BT, BlES%). USSR EEIRN R 280 R,
S b A =R R SO G SR G =) P, b =) S DARCSUAR S BT 8 L
TE io i, QI SCURT R X2 open () BR%K.

file-like object -- SCPEXIR} 4
file object W [R] id] .

filesystem encoding and error handler -- 3CF RS 4t hs X 5 5L PRES
Python F] ok M #EAE 2R GE A 15 ER Al I 45/ E R Ge 4t Unicode 112 iA% =05 B 1R AL FEAS .

ARG G A A A PRIE R R RS K BEAE 128 AN W IrA = o R SO R G dm i X e vE 1R
ML AR, W) API BREL AT fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREATHYE SR AREL
R G R S A IRAL S

filesystem encoding and error handler JZ4F Python JE B4 PyConfig_Read () HRECKRAECER: ESH
PyConfig [if) filesystem_encoding fil filesystem_errors ZHl.

FHiE S Wlocale encoding .

finder -- #7573
— e B R S A B loader WIXTS .

FEAEMIRRRBUM A 4R AN Lok 12 4% %5 B sys.meta_path ffifl], PAKGEIZ25 A £3%% BLA sys.
path_hooks ffif§.

12 % importsystem fll importlib DA TS 24075 .

floor division -- [n] U7k
] A B R B B R . B BREE AR /o B, Rk 11 7/ 4 @it
HEERE 2, MS 2R S EIERERE 2.75 o {E (-11) // 4 23R4 -3 Fh 2
-2.75 @ FEHABRIRLER. W PEP 238 .

free threading -- [ [hZ&#:
— PR AR AR [ — R B A 2 AN R ] DA FZ AT Python 515, 5 ILAH XS Y S global
interpreter lock , FE[R—Z] K ARG — D LIEHUT Python =515, £ PEP 703,

function -- %X
AL RA I 2R ] EAME A — 2B o 3R RTRA AR ABA B2 A S FEAE R R BT R . 5

W parameter, method 1 function Z£77 .
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function annotation -- FFR{:
B3 e E0E 2 5k BB i annotation

PREFREE R T 2047 BIANRA R R BTE Z 4> int ZHOTHUR Bl —A> int {H:

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

PR AR VB I AR UL function —5 .

Z: Wvariable annotation 71 PEP 484, H. A T I IhfE. 5125 annotations-howto DA T 5 F A1 11 B
FESE .

__future__
future {&47, from __ future_  import <feature> F§/R iS4 1 KEAE K kAT Python & 1 i
BRI FRE R A RIS SOR G 4 RIS . _ future_ BUSCRYICSE T AT RERY feature JUH . i FA
ﬁ;ﬁ%gx){,& HORME, R0 AR BRI PEAE T I B i O ABNZ B S A KBRS (5E) ]
il g

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

garbage collection -- 3 J% A
FEHORN PR T i A7 2SRl i A . Python St ad 5 VA — D BERS A I AN T B AR 2R | AR DR BRI
IR g o AT SR RS o T DA g AR il 3 [l Wic i «

generator -- 7 i 73
R [a]—A~generator iterator ] BREL b%iﬁléfﬁ‘d% FEREL, A [ﬁl,ﬁﬁ?,ﬁ\@@ yield FikA AL
?ﬁﬂﬁﬁ\,ﬂ for-JEHl F Bl /2 it next () BREGE—IRIL

AR AR R AL {BT%%F%T’LET%*E% FAREENRE . WRFEEFERBEMT I, W6
Jﬂéﬁ%&ﬁéﬁj‘ix

generator iterator -- 22 g 2% %1028
generator PRI BN 4

t/l‘ vield RIGRIEFALIE, CAEYHAEITRES (O R RAEER vy 154)) . 2% £ &
BN BN, ENBITALEIRSERAT (X543 AR AHIT 4 )8 168 R H 22 B ) o

generator expression -- 2L g%k 1,
R [l —A~iterator {expression, "EERRBRGEE LI GHACE X T —MEHRLE, WHE for ¥4],
PAR—ANFIERY if FA). PAUNEAFRBLS HINZREUE K —RINA:

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

generic function -- {Z % R
SRS [ () 2 23 S BAH R4 E 1 2 A R B0 LB eR . R P s 2 el 8 3 B30V R 112 fT P IR A 5
M.

Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HE/igeA K& PEP 443,

generic type -- {2 %
RS HALH I pe; WH N 1ist B dict XFER) 54828, AT R 20T Rt
WL S 2R 5424 . PEP 483, PEP 484, PEP 585 fll typing Hibk,

GIL
2 Iglobal interpreter lock .
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global interpreter lock -- 4 & fift Bk 2 il
CPython ffféds B R I —FpBLE], B Rl PR IR — 2] A — N ARLE AT Python byrecode. ML i
PR RREA (45 dict FHEEPNERM) HXIH KU 22 F L T CPython L8, 4N
R AR 2 LRI T (8, AU WA 7 e 2 AL P ERIFFAT

NG, FESEHRUE R B =07 R R B ROT  FE ATVT S R AT 55 1 S 4 W A IRPRR I GIL
BEAh, FESAT VO HefEmth 2 SR GIL.

1E Python 3.13 1, GIL A[Affi | ——disable-gil giiFRl & REEH . 76 A %I 451 Python 2 J5
RAGAZIPIHAF -X gil 0 ZEEAERE PYTHON_GIL=0 HIFAA R JGElT. B4R 2 LN L
¥ ia YERRIR T L SRR i 24 CPU WoA%E Y . L2417 S 7 PEP 703,

hash-based pyc -- 3£ T-My %511 pyc
A58 FH XS 7 088 SC A B LT A i J 46 e B 1) SHe i o LA RO E I 2 RS 2 A7 S0 4. 2 L pyc-invalidation,

hashable -- W[5 #5;
—AXG AR B AT HAE AT N R E A (BERFEA __hash__ () F¥E), FHATRARH AT
STV (BFREA __eq_ () L) BN TToeA XI5, AWk G0 HAGHE IR B MG A (E 1L
BRI .

]IV CERERT G REAS T SR A A G B, TR Ry B 2 ) A P AL

RZ % Python KR TI AL A XS QAR R AT G A 1Y) 5 IR (BIAnSREF i) FATIGA ARlAs
s (BIANTC A frozenset) (24 EATHYICRIY Ny Al G Ay I A 2 PTG A0 7 SO LXK
NG ENTERE R —E AR (2SO HE) . ENmma L s T e
id ().

IDLE
Python ()5 I K557 ~J Rk idle S Python Hifl B AT I Y EEAS G i o A AR RE AR 3R 0

immortal -- 2} %} %
R AN G AER, WS HHEUKIE A S giE e, IS KA SR

Built-in strings and singletons are immortal objects. For example, True and None singletons are immortal.

#1521, PEP 683 ~Immortal Objects, Using a Fixed Refcount,

immutable -- <028} 42
HA B EERNS . A RAFERT . FAR AT . RSN ERAE . MR —
ANEPHE, WAAIEHIIX SR . BNERES &R A E TEAEH, Gl g,

import path -- § A %1%
HEMIE (B34 25 0 ) HBNSIR, SEBIRpath based finder FIREH FABIR. TEFARS, I
B RIBFEARE sys.path, EXFRFARUBATAENR B FRAUR __path_ &,

importing -- S A
e ) Python AU RE R 75— B Y Python (RS T 6 AL 72

importer -- 5 A %3
BRI MBAHAIR G WO RBEJE T finder g T loader

interactive -- 33 1.
Python 7 — A HAMBERERS , X EME VR ATEMERESS PE /R A7 G i At AN 23k, S RISV 4
FEHER., AFEARWSHHEE) python iyd (0] DAFEVRIA TR A 38 5 i g FAH B S8 JA0i ) o 7
T3 AR B AR A L [ BB 2 3R 8 (24 help (x) BRED) . A XL EAXWIER, S0
tut-interac,

interpreted -- fi@ R
Python — 2 FRREAUE S, SR RMmIFALETS , BAWE X AH T 71 gt W AATE N 2
B X EME VRSO LB BT AN A B @ v AT SO AT R ALE S EE A
b G iR B E T A R I AR, (R KRR P A A TS 8 . S Winteractive.,
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interpreter shutdown -- fiEREES A
WP TR KR, Python fRREZRIFH#E A — MRS TR BT B BT A C A BU v, o WA 4%
FhoCERNTREE I . B SZ WA R e . Xk P E AT a5 5 | 1R g RS P
1To FERMB BHATIAIES T RE B B S R, BRI IR A AR (8 W 6l14 1%
R a2 AL 5 ) -

fREAR T 2P 2R N main_ BB TS AT A 58 AT .

iterable -- W] LR} 4
—FPEEIS B IR m N R IR RS . RE R SR B TR A AR AL (4 1ist, str Ml tuple
&) DARCHEEAR P A AN dict, ST 2 PARARMIE LT __iter_ () J¥EESEHL T sequence 15 3
) __getitem__ () MY HE LEMITE .

AIERTR AN T for MEFRVA LI Z HANTZ— A FFI 5 (zip O, map (), ..)o H—A A
MEANERBHAL R ERE iter () I, EREHZXTRIIENL - Lﬁl%ﬁ%&ﬁﬁﬁ?%ﬂﬁ%/*ﬂ’]
— U I o e T IE AR S 4L%Trﬁ%ﬂﬁﬁ iter () B HOAHRNARNG. for iBHS
H B ARAL BIREE B0, G — NI R iy 44 42 E'HH@WEET S PRAFIE AR . & Witerator, sequence

Flgenerator,

iterator -- 3EC%%
TR FoR —TEBEBIRN S . BEEFAERSN _next__ () I¥E (S HALE N E R next ()
FFBA R B T, 24 3% A BE T HWH%%IZz StopIteration . Xk HExf 4
Eﬁ%ﬂzﬁ%‘lﬁaﬁﬂ, GBI HE __next_ () HEHRSFIRE| K stoplteration. HEAARUMELAL
__iter__ ﬁ&)ﬂ%LEI?ﬁ{t%%XT%QE SN SE AT VAR 1k St B Y AW O ST -9 c e it = X1 A
%ﬁﬂ%ﬁﬁaﬂ’ﬁciﬁ%%/—* — AR E B AN & Z R L V5 BT AR . A RERg (Fan
list) FEMRERRIEHAL A iter () BREEURTE for MEIA R IFER S =28 — TR aE AR . QSRTE L
& 0L R ARZ R AR AR ) 53R lﬁlrz HIE AR PR F] 5 AT &, BRI G 21
A o

W25 E £ typeiter.

CPython SZBE4NYi: CPython YA RHIHEITIEMAFE X __iter () MEOK. BEEENRZ A h4&A:
CPython JF A RAEE g R LA 22 4

key function -- £t pR %}
SHPR AR R AL, 2 RS R ] THEP SRR AT X4 . AN, locale.strxfrm() W]
T AR AR 2008 1 HE 6

Python g 1 2 T H & fuF B R ORI e R HEAL 84y 41 7 K H AP 36 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq. nlargest ) PA X
itertools.groupby ().

A2 A AR EE— R gk B, str.lower () ﬁ?ﬁﬂ%ﬂ??ﬁ@ﬂlﬁjﬁd\gﬁf?é@%@ﬁo 114
H, R AE N lambda FAACRAIEGIAN lambda r: (r[0], r[2]). MAP, operator.
attrgetter (), operator.itemgetter () Fl operator.methodcaller ) R =

e AR 1T R A 1] 6 e ) 7

keyword argument -- JCHE 2 E
2 Wargument ,

lambda
Hi A~ B fexpression A5 JS Y S 44 N HR BR AR, KRB SAE VA ISR (H . @18 lambda o8 £ ) ¥4 K
lambda [parameters]: expression

LBYL

A JBRER I SO X RGNS KUk AR TR A s A U A TR A . K
WG EAFP Iy sAG BOA H, R R KRB 15 154,

EZ LA, LBYL 7l RE “&F” M “BER” 2 KBS ). g, DAY if
key in mapping: return mappinglkey] W] fEHI TIEM AARNEZ IS HAMLREI mapping %[
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T key TS o XA AT RT G N B s 1 EAFP J7 SRR

list -- 313k
— i Python N'& sequence. IR RHIFR, BETFRLTHMET PrgdmaEaER, BT cRm
IS A4 O(1).

list comprehension -- 51| 4 5 X
Ab BE—AS TP 5 v i B A SRR Ay TE R IR IR I S5 R P R — Fh R H A, result = ['{:#04x}'.
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N 1S 35 (8
%ﬁgﬁfﬁ?ﬁ% (Ox..) WFR. H if TAHZAER, WA range (256) PHYITH TR
AEFE

loader -- I#2%

TTIMBALIIXS G . B L 440 Load_module () M. MNEERE T H—finder ;2] I
Z: L PEP 302, X}Fabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- 15 2 DX I 2 i #% 5\
£ Unix |, ‘B4 LC_CTYPE & & KM 4id 5. BRI PAEd locale.setlocale (locale.
LC_CTYPE, new_locale) JFi¥H.

JE Windows |, ‘BJ2 ANSI LR T (40: "cpl1252"),

JE Android 1l VxWorks [, Python ffi[f] "ut £-8" {ENiES K ZiLHE= .
locale.getencoding () W AIRIRUE T KA.

515 2 [Fl filesystem encoding and error handler

magic method -- i Jj i
special method W3EIEZ[F] .

mapping -- 5}
— T EBHE R LN T collections.abc.Mapping B{ collections.abc.
MutableMapping IR KM E AN AR WL B T445 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCIRIETE TR 7%
sys.meta_path W RIER WY finder. TCPEFRARET S path entry finders FFHE RIRABH A o

A A importlib.abc.MetaPathFinder T fBEICHEARTTRas IF LB T VE

metaclass -- JGR
—FH TR B LR RFIMAEERSN R, RN TR LR =ASHOH MY
M5 AT TR X S I AR 5 AR PR — BN SE B . Python 1451 2 Ab7ET v DABIEE B & LT
2, RERAH PAGEARTT EXA T H, (Y535 PR, ot Kim it o r 2. eMe

T 13152 I, metaclasses.

method -- Jj ik
TEZE TR E LR R A WERAE R M LB — AN @ MRV, R 2 RIS % e A Ry LB —
Aargument GBI 4N self). £ function Finested scope.

method resolution order -- 75 3: /@473
T B TR UT 2 A A R R i R BT . 3 2 [ python_2.3_mro T 2.3 & 1iffE Python
il R T (o R 1

module -- itk
X5 2 Python AU —FhZH LU o A BEHEA IS B v 44 25 18], FIAL A Python Xf 4. ]
iH it importing BEAERENEF] Python Hr

5 Wpackage.
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module spec -- i LR
— g A, s AT X R AFE . & importlib.machinery.ModuleSpec
S

MRO
2= Wmethod resolution order ,
mutable -- B 2%} %
AR AT DAER 1d () PRAp I 2 IR 00 R U HBUE . 533 S Wimmutable .
named tuple -- H %504
ARif <RI WA TALM 4K 5 ocdl, H HILH RS | TR AR 44 Fr @ Mk U7 1) 1) 28 AL 5
Fo EFER BB W] REAT A HLARREE
HUEHNERBETHACH, 1 time. localtime () fl os.stat () FREMEH. 5 —A0lF2

sys.float_info:

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

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

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

True

HrAZTHRZNERE (L EEmsF) » soh, HZedHiRn @i 2 E XM tuple 4k
I AR E AW B fOok A . XAEMETT AT TS, SiE W PAES 4K typing.
NamedTuple, B{# i T.J BR¥ collections.namedtuple () . F—MFXBLSEHEMN—
LUF T 45 5 5 N B B4 ST IS A I vk

namespace -- iy # %3 [A]
A BRI BT . A SRE . SRANER, 82 inEmaasm (s
Z W) .t SRR B Ik 45 i o8 ok ULk . AN, %K builtins.open 5 os.open() ]
A B a4 A3 TR R DX A3 i 44 25 T 34038 ok R iff R A B S I A e B30 5 Bl 8 v mT s R ] 4
P, BN, random.seed() B itertools.islice () XAEVEIH T XL R EE N random 5
itertools BEH/r BISZERARY o

namespace package -- iy %23 [A]fu
PEP 420 73] Af)— R L8 705 2 ipackase, 4 78T DAY SUURA R, HLRIA 7=
Hregular package A7), FUAEATRA __init__.py X{F.

S A] 2 Womodule

nested scope -- iR £ 1)
TE—AE SGEE NG HASBIIRE 1. BN, 7575 —REiz e LR BT A | Al A & . HER
HREAE HERA B0 5 A RO TR TR R S B AR IR T I EE . 2RI, &)
A5 RS WIVE T4 Rfn 4 258) . 1#1d nonlocal X ARG E ASNEVE .

new-style class -- JAR
XHBIE N T A R REWIEFRE. ER 58 Python A, HAa #2806 H
Python BB RiGFK, 41 __slots_ . fiidds. FHEEME. __getattribute (). KL EME
SHEE.

object -- %%
M EARGS (BMESUE) PARTE AT (i) B . object t 2T new-style class 1) 5 T0Z %
R4,

optimized scope -- CLILAL I g
2 AR DY i PRI G 12k 2 78 20 IS H AR Ry 28 B A4 AR TR, 3 ARV RTX B84 R B2 5 R4 T 04k
FEXTRREL. A ids . VMR, HESEUMA iE AR Rl ar 4 S R XA T E R . R K
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P REAR UL ALRE I T B VR I, R AR T C R SR A IR R AL 4 PR AR B A A & )
IR 2O fE k.

package -- {4,
—Fh ] A R B H ML S Y Python module, MR ik, BE2EFHF _ path_ JEEWN
Python f5iH,

%2 Wregular package Flnamespace package.

parameter -- JE 3
Junction (B(J7¥5) & XA SR, EAE RET A2 1 —Pargument  (SEERLSEREILT, 24
%%). HLHMEE:
+ positional-or-keyword: {LBHCHT, JE—ATTDMEN 1 55 M AITASEN %45 2 f
AMEZ . XEBARTES KA, I R ER foo F bar:

{def func (foo, bar=None): ... }

* positional-only: {L{FROIE, & —H BB L ARWS . (WRAETE S m] i A R BUE X
WIESHNEHENZ IR E A/ FARES, IR posonlyl I posonly2:

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

* keyword-only: {{FRKEET:, F5& A HABE LT RHEFAE AN SE. AR FIE S 0] S 7 R
E X WIESH) Rt & AT LB TS S TE L N AN B IE S Z Bi— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: WS, 5 W] ARl — MERECR MO B S B )T ) (FEITEHAE 2
CERZNNESHZIE). RIS AR S AR * KE XL, BIFE args:

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

* var-keyword: FAZRHEF, HEE A DASRBUE AR T S A (FEOIMTE MBS C #3220 %
TFEHZIG). BMESAEEIETESAPRATMEA ** K@ L, BIA LR kwargs.

T2 0] DAF] I E AT SAL, AT AN RELE W] e 2 80 i BOAE .
W2 Wargument RIEFH . SEEESHX B HE ILE S, inspect .Parameter 2%, function —
LK% PEP 362.

path entry -- B A 1
import path R —NEMN E, Sipath based finder ] 2 $ TS A L

path entry finder -- J§1% A L7325
FE—[ N2 sys.path_hooks (Blipath entry hook) 3& 8] [ finder , MFPs%t4 G818 i3 path entry &
JENITH
5% importlib.abc.PathEntryFinder DA T f#IKIEA D EIRAF I LI A T

path entry hook -- J&1E A 0541
— MRS, EAERGE AR E path entry PRI LL T RESMET sys . path_hooks 5
Rk [l—A path entry finder .

path based finder -- J& B 120 #k 55
BN —Fh U312 3% %E , AIAE—Aimport path TR

path-like object -- J§ 2R A5

RFE— DRGNS . BRI R A A — N Fn N str 5% bytes X4, v P —
AL T os.PathLike MM S . — 4% FF os.PathLike P XT Rl M os . £spath ()
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PREEL R str B bytes REIF RS 4E; os. fsdecode () fll os. £sencode () A4 5
RS str ok bytes RBHLEE, G2 PEP 519 5] AK.

PEP
“Python 35 FE W WIS . —> PEP i@ — Wit SCRY, ok Python £t IXHRAL(E B, sifliid
—A~ Python 3R K HEBE S 30 . PEP [ 24 H RS ff 1) 452 AR RUAR I T4 8 M A s B T
PEP [ VE A de th U s R DR 1) S 15t DA R A5 Python BT HL R 40 5
SCREEEERLE] . PEP BVEE AT SHEAEAL K IS LR, IR ) 2 I Bie A SR .

%10 PEP 1.

portion -- {54y
FA RS — 1 44 25 () B A BEAS H SR SO E A (WATREAERCT —A> zip U, Bk E XL PEP 420,

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

provisional API -- #7%¢ API
B2 APT 259 T HEBRAEAR T E 1 ) JE A A RAIE 2 AN Y I iz 11 . AR IR N A&
HERAS, HHBEEAMONE E, ST BETER O I & B 1 8 A U B T O T 3517 ) JE AN AR A 1 o
M (EEAFERERIZEE ) o WSO S BEREIET - (E APT B IN A Z B K 2% [ 3 i 7™ 5 SL At v
BRI & B A ] B 2 XA -

ISR A2 E APLRUE, (a5 AARA Rt S PN I a Moy 587 — AR 1R AR DA )6
SRR R B — Fh ) S A R R T R

X APAE B AR SR VPR E PR RS AT L, A 2T M KRBT SRIE BT IN . 115 W PEP 411,

provisional package -- #7740
2 W provisional API,

Python 3000
Python 3.x &7 RIBERR (X4 FAEMA 3 B RTREIE TR e B 7)o AR s
yg cch3k770

Pythonic

Fo— Bk —BoRAS E % 5 E T Python 55 5 i B KU FIEE A, A0 AS i () LA 55 v T e
SRS PACRD . B, Python [ F RS 2 (fi ] for {EAIEIR M i —AS o X S P i T T .
VP22 B A XA 250, TR AR ZGE Python (19 A I &k B0 F — MU TS

-
for i in range(len(food)):

print (food[i])

I 7B 55 57355 B Pythonic (7535 /& X FERY:

for piece in food:
print (piece)

qualified name -- [}t ¢ %55
—NPAS SR AR, s B 4 R VR I B b e AN R AR
AH I UL PEP 3155, X Fhemn ZH BRI, BRE a5 g m—2

-

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
ICV

(£ F )
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(#z E70)
>>> C.D._ _gqualname_
'C.D'
>>> C.D.meth.___qualname_
'C.D.meth'

MW T HI HBRES, %ERE & AR B R A DS S R A i A, i B TR AL
A, il email .mime.text:

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

reference count -- 5| /1%
TR X E 5 R . S— X205 i 8% B, et Rk, Kk immortal 34 H.
KA AE T ITE, PRIGX R S KA R 511206 Python AR SR UiiE & & A
ALY, AHE @ CPython SEL—AK4ICER . BT A LAV sys.getrefcount () BRECEIERAIFR;
ERTZ 5 AL

regular package -- ;{0
g B package, HIANELEH —A~ __init__.py XM H R,

%2 Jnamespace package.

REPL
“EERL-SR(E-FTEMEFR” read-eval-print loop (46 , interactive ffRERS shell 155 — 4.

__slots__
—PWEFES TR R, 38 A TS P R S S X S RS B S R AT A . A R IR
AT, BB ARG, B AR DEIE N RA, GIAFE AR Y AR, HF B
ST XN

sequence -- J3- 4]
—Phiterable, © 3 FFE __getitem () FEIR VAR BRI HITREAMICE VI, I X
T REPIKER __len__ () k. WEMFHIZEEA list, str, tuple fll bytes 5.
BEEMR dict BEFF __getitem () Ml _len_ (), {HEHIEZAMGHAETS, HAEHHE
Bimmutable ST A ECRE R ICE,

collections.abc.Sequence IZ H LK EN T —TEFEEWE D, BAE __getitem__ () FI
_len_ () ZA4b, BEIT count (), index (), _ _contains__ () fl _ _reversed_ (). SEF
W R ORI DV register () RN . TIRECE 268 H 790 B E L S, 155
5] 38 PR

set comprehension -- 41T 3K
A PR —AF RS R A B T R R F SR E AR R BEH YR, results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFFEES {'r', 'd'}. S comprehen-
sions.,
single dispatch -- ¥R
—Fgeneric function 53IRIE, HLIRET PASEIRBORIESRT .
slice -- Y )y
W AL TR sequence [ —F A M4 . U)o i R ARbRic R EU8, 78 11 Thas LA
B 5 WNEcE, il variable_name[1:3:5]. F#E%5 (FAR) ARCAENTREH slice X4,
/S|
25 AN S B P T 2 5 R AR (B T B AR AT AR PR AIE 22 4 1) APT Bsf 5k T AR FH 505 AR
AR APTATISRAR BAFESCR o e, (R FRLRST R (SE5RIIHE) -

e (RERL) CRET IR ERZEAE T A SBEIAL APT IR
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Ti— N ERMRRFEHAS K &L
Z: i, PEP 387: Soft Deprecation,

special method -- $¥5% J5 1
—Flih Python Bt 7, SR S/ AT BB R 225 . SRy S0 4 PRI o
HR AT RIZE . H5k T VR S0 2 1 specialnames.

statement -- {41
BRI B (— MU “H”) MR —ZR B )R] AR —expression SN KRBT HIZEH
Bin if. while 85 for,

static type checker -- FF ARG 75 7%
BEHX Python IS IF AT 4T, PATIR M GIAIDF SR INT LR . 7SR £ 2427 A typing
Bk,

strong reference -- 5 5| J1]
7t Python #J C API W, 555| F2+ ARa 5| AR B E RX 25 . e 35 | i nl 8 14 5
Py_INCREF () RFRHUGRSG| M AEMRS | H Bl Py_DECREF () RBEHE .

Py_NewRef () PREXATHH T OB — A n0ams | . @, SR B FA RS | B9 1E 7 %
w5 _EVE A Py DECREF () PR%K, Mﬁ’é’aé‘lﬂ%mnﬁﬁ

i 2 Rlborrowed reference.

text encoding -- LA 4G H% X
1 Python Ht, —/NFAFHRZ—H: Unicode 55 (FEFI A U+0000--U+10FFFF). b T fAMak (& H—A4>
FHRHEH, BERERTIMC— BT
PN FAFER IR — NP IIRERR N “ahs”, TSP 9 b B Q3 AT ER R “ffns .
HEMAFEPI ST galihds, BTSN SUAR GRS,

text file -- SCA Lk
—FhRBHE S str XF4LW file object T8 — A SCAS SO S s A 17 0] — N T ) 217 1 B o O B s b
Hrext encoding o SCA SCAFIBIFAFEASCAR ("o 5 'w' ) FTFFH . sys . stdin, sys. stdout
PAJ io.StringIO HSEH.
Fi S Fbinary file T fREREBTLE A3t 2 WSS

triple-quoted string -- — 5|5 45
HRESW SAESENES (7) 83 %515 () WFAH. eNEg LS5y BN 5 5t
TFEEETAARE, HEGZMAAL. ENTATIRIETZE NS R G XS SN 5, HH
A PABSHER Z AT Jo i M AT, RS SO AT R IR BT A

type -- 23704
KB Ye g —A> Python X[ R JE TAHAMIE; B MXERAEA—MEE. TRHTEXZWEE, TARE
M) __class__ JaMk, BZiET type obj ) SKEARHL.

type alias -- J3713j] $4
—ARA R S, B SR R AR A 28 R AR IR
RGN 2 m A A2 faffk 22 2 o2 A% . filn:

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

] DA e ] s
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Color = tuple[int, int, int]

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

Z 0, typing £l PEP 484, H 7 %t I T RE ORI

type hint -- J3% 7§
annotation KA. RJEVE. RERIE S SR FIME S & ARG 23,

RN AT PERY A /2 Python SRR, HEATR A X240 & 5 RA AL, BATEREN ) IDE
ST EEI s R

SRR IR R B KRBT AGE ] typing. get_type_hints () KU, {HJRHAL
TR

Z )L typing fll PEP 484, HAA Xt eI RERYHEAN 14 o

universal newlines -- i JI| #i47
RSO, AR A S BRSO . Unix FOF45 205 " \n" . Windows 1
25 "\r\n"' PAJZIHM Macintosh [ 2% '\r ', Z: I, PEP 278 il PEP 3116 fll bytes.splitlines ()
T RN Z U o

variable annotation -- 25 & bR7i:
ot AR v 2K @ Pk i annotation

TERREAS RSB IERT, af n] e oy HLN(E

{class C

field: 'annotation'

AR EARHEE F RO R A 0 BINDA R AR B2 int JRARO(E:

[count: int = 0

AZ AR EEVA I A AR I, annassign —7 .
Z: I function annotation, PEP 484 F1 PEP 526, H. A T IINEE. J53% 2% annotations-howto DA T fif i
FHARE I A 52 B
virtual environment -- JfZ {3555
— PR AP B S TR A, fuiF Python I PN B FH AR P AHE 28 FIFHEL Python 43 R A B AN &1
PeBIi— &% Lzt HA Python [ FIFEF AT R -
HZ venv,
virtual machine -- JE L
— G FEAEA A LT EAL. Python JBHUML AT AT 1R R 185 T AL iU byrecode o

Zen of Python -- Python 2 fifi
Sl Python BLLFIGEN SH2E , BT IS ORI o7, 73R U YA T A4 BB A o
¥iA”import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

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

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

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

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

b &i) 7 Y = Fh FrEE GPL & ?

09.0% 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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#ik: GPL #6409 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fif Python Vil HEHK FoF (4 % 16 80U
HOSSAS, T T TFURPF I S5 . GPL 3V THIE G5 Python 1T DL FUEEAE GPL R A %k P4 £ W
IS RV TN AAT o

AR ZAE Guido 1753 T TARRISNTEIEE , (IR LA SN AT RE .

C.2 FRERs{ LAE M5 &M Python By F0F ¢

Python A SCRS ) 1 V7 W] 3BT PSF 4 T #7330

M Python 3.8.6 JF 4, SCR{HFAYRG] . BRAEHE AR AR R A2 PSF VF AT PSRN 5 25 2 BSD 4T HYME
VAT

K850 6575 Python th I BPHET R RO VT, ST & AR T 2 TR IS — B0t 5 sy
BRSBTS B T4 0 7T 5 8 i,

C.2.1 FF PYTHON 3.14.0a0 & PSF #a]#iX

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

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

3.14.0a0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.14.0a0 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All.
—Rights

Reserved" are retained in Python 3.14.0a0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.14.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY_
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FF5 /5 ] P& 1

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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0 DOCU-
MENTATION

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

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

C.3 Wk ol S5
AT 2 Python ATHU IS =y BOPF VAT RIBINITIA, WRIF RS e FLRIBE A K

C.3.1 Mersenne Twister

fE°F random Bt N Z M _random C §" &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RS AT & A RS Y 52 B e R

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,

&)
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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

socket ffiffl T getaddrinfo () #l getnameinfo () WIDE I H i [6] Y5 S04 H: https://www.wide.ad.jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 RLEEFRS

test.support.asynchat f test.support.asyncore FHAS LRI, -

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

&)
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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 Bilhal4 DA RS 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

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 HTIEER

trace B E AT

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

&)
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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 E UUdecode &l

uu e RS AR L 35 AR 7

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard
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C.3.7 XML 2T =iAA

xmlrpc.client FBHEE DA R ER:

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test.test_epoll Bt & AT ULH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

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 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . &85 AR E:

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C B4 dtoa Fl strtod, T C XUKE BEBUEFIF4F 5 Z M 640, EIRA: A B
David M. Gay 4r'5 1] 44 304 . H BliZ U AT HE hitps://web.archive.org/web/20220517033456/http://www.netlib.
org/fp/dtoa.c T[], 7E 2009 4 3 H 16 HAZZRENWJFE LG SCFELE AR BSR4 ] B

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

The author of this software is David M. Gay.

E

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

E I

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

E

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

WA EAE R G A LF hashlib, posix fll ss1 2x{#iff] OpenSSL FE KR THERE. L), Python [¥) Windows
Al macOS 352 /7 W] g 2>t 45 OpenSSL FERRIAS, Fr AFRATHAE ML AL HE—1% OpenSSL ¥F A IEMREIAS . X} T
OpenSSL 3.0 kA5, MESGEATAEMRA, ¥{#iH Apache License v2:

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

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

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

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

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

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

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

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You

(% L30)

&)
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institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

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

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

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

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

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

You may add Your own copyright statement to Your modifications and

may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,

reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

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

6. Trademarks. This License does not grant permission to use the trade

(B0
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names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

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

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

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

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ @2 ] It dE 1) expat JRRIARA R, FRAEALE T ——with-system-expat:

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

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

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

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

C.3.14 libffi

YEh ctypes BT R _ctypes C ¥ 2 1 A1 4% 7 libfi P50 6% &I A A Y, BRAEM B A E T
——with-system-1ibffi:

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

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

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

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

C.3.15 zlib

R ARG EAREIY 20ib AR IH M SR TR, M L5 zlib JACH 8 DR 2 1ib 3 &:

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

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

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

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

&)
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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 M F M SE L EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

fEH decimal B FER) _decimal C ¥R 4145 1 libmpdec PR EIAMER, BB RTCE T

——with-system-libmpdec

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

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ FEARE 3 4550k BSD 47 v ik & 17

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

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

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

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

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

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

C.3.19 mimalloc

MIT 0] E:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥l UL A4THY:

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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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.3.21 Global Unbounded Sequences (GUS)

A Python/gsbr. c ity subr_smr.c 41 FreeBSD fi#)”Global Unbounded Sequences” 424> NAZ R & . %
AR ET 2 4555 BSD i a[IE A K

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 "~ "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 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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_ future_ , 16
__slots_ ,23
4 7R
method —-- ¥, 24
HEEE
PYTHON_GIL, 17
BF A, 23
FEA
method —- 7?:)2, 19

A

abstract base class —— £ E%, 11

annotation -- AFiE, 11

argument —-- %H#, 11

asynchronous context manager -- # ¥
T XEHE, 12

asynchronous generator —-- ¥4 i &, 12

asynchronous generator iterator -- 7
I R B R, 12

asynchronous iterable —-- 3 7% R Xt £,
12

asynchronous iterator —-- R¥H#%RE, 12

attribute —- B, 12

awaitable —-- F&FHFT4L, 12

B

BDFL, 12

binary file —- Z3F#|C#, 12
borrowed reference —- ff NG| A, 13
bytecode -- F¥#,13

bytes-like object -- FH AL, 13
C

C #4,13

callable —— HiAHXN £, 13
callback -- [EiA,13

class —- 2,13

class variable ——- %% &, 13

complex number —— £ ¥, 13

context manager —— FTXEHEZE 13

context variable -- FTX%EE,13

contiguous -- # %4, 13

coroutine -- Ph4E, 14

coroutine function -- WA E %, 14

CPython, 14

D

decorator —-- EM% 14

descriptor —- R, 14

dictionary -- F#,14

dictionary comprehension —- ¥ # 4 & R,
14

dictionary view -- FHMHE, 14

docstring —-- XAAFHFE, 14
duck-typing —- #F %A 14

E

EAFP, 15

expression —- F®k A, 15
extension module -- ¥ B 15
F

f-string —— f-Ff4&,15

file object -- XHX%£,15

file-like object —- XH&t%£, 15

filesystem encoding and error handler
= XHRGHEEBAEERLES, 15

finder —- &TH &, 15

floor division —-— [ FEUERKRE, 15

Fortran #4, 13

free threading —- HH#&H, 15
function -- ®#, 15
function annotation -- RBEAFIE, 16

G

garbage collection -- Kk E Ik, 16
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generator —— 4 K&, 16

generator —-- 4 &, 16

generator expression —- A4 KBXRAERA, 16

generator expression -- 4 KBFXRAERA, 16

generator iterator —-- 4 K &R E, 16

generic function —-- ZA E¥, 16

generic type -- Z A&, 16

GIL, 16

global interpreter lock —— 4 & &4,
17

H

hash-based pyc —-- ET%H%HWH pyc, 17
hashable —-- W, 17

IDLE, 17

immortal -- KAEXZ,17
immutable -- FH L%, 17
import path —-- B AERZ, 17
importer -—- B A&, 17
importing —- §A,17
interactive -- X E,17
interpreted —— @EA, 17
interpreter shutdown —- B HE XM, 18
iterable —- H#XE AW 4,18
iterator —-- # R %, 18

K

key function -- #®E ¥, 18
keyword argument —- X% F 5, 18

L

lambda, 18

LBYL, 18

list —-—- %%, 19

list comprehension -- F|FXK#HKEHER, 19
loader —- fu# %, 19

locale encoding -- #EE K H4HEHEHER, 19

M

magic method -- JEARF ik, 19
mapping —— B, 19
meta path finder -- TEZ&EHE, 19
metaclass —- J02%,19
method —-- F i
HEEk, 24
BEA, 19
method -- ¥ #&,19
method resolution order —- 7 i 41 i )7,
19
module —— #k, 19
module spec —- FEIHAL, 20

MRO, 20

mutable —-- HEXE,20

N

named tuple -- B4 4,20
namespace -- & %, 20
namespace package -- & & H4, 20

nested scope —- #hEEHH, 20
new-style class -- #=2%,20

O
object —- X 4,20
optimized scope —-- BB 1EH L, 20

P

package —- 4,21

parameter —-- H%,21

path based finder -- ETHEEZEMERE 21
path entry —— BfEAH,21

path entry finder —- E#&FAN D& E, 21
path entry hook -- BN H4F,21

path-like object -- BREX£,21
PEP, 22

portion -- #{4+, 22

positional argument -- fIE £¥, 22
provisional API -- # % API,22
provisional package -- ¥ EAM, 22
Python 3000, 22
Python H#EZEN;
Python 3EREI;
Python 3 HEEI;
Python #E&E;
Python &
Python ¥ MEN;
Python &N ;
Python HEEI;
Python ¥§mE#EN;
Python 5 &E;
Python #IEZE;
Python ¥ EEZE;
Python 3 EEI;
Python HEEI;
Python & ;
Python &
Python ¥ EEZE;
Python &N ;
Python 3 HEZEI;
Python &
PYTHON_GIL, 17
Pythonic, 22

Q

qualified name

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

1,22
238,15
278,25
302,19
343,13
362, 12,21
411,22
420,20, 22
443,16
483,16
484,11, 16,25
492,12, 14
498, 15
519,22
525,12
526, 11,25
585, 16
703, 15,17
3116,25
3155,22

-— R4, 22
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R

reference count —- B f##,23
regular package —-- %#4a,23
REPL, 23

S

sequence —- /775,23

set comprehension —-- &4# &R, 23
single dispatch —-- #E4K,23

slice —— Y A,23
special method -- #%kF i, 24

statement —-- iE4],24
static type checker -- #AXA ML 24
strong reference —-- 5|, 24

text encoding —-- X ALK, 24

text file —-- XAXfF,24

triple-quoted string -- =3 5 F4 %, 24
type —- XA, 24

type alias —-- (#5424

type hint —- XA A, 25

universal newlines —- i f#4T,25
variable annotation -- T EHIE, 25
virtual environment -- EW I, 25
virtual machine —- JERIHL, 25

Zen of Python —-- Python 2 ##,25

e ]
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