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This guide covers the installation part of the process. For a guide to creating and sharing your own Python projects,
refer to the Python packaging user guide.
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o The Python Package Index is a public repository of open source licensed packages made available for use by
other Python users.

« the Python Packaging Authority is the group of developers and documentation authors responsible for the
maintenance and evolution of the standard packaging tools and the associated metadata and file format stan-
dards. They maintain a variety of tools, documentation, and issue trackers on GitHub.
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CHAPTER 2
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The following command will install the latest version of a module and its dependencies from the Python Package
Index:

[python -m pip install SomePackage

0 ix

For POSIX users (including macOS and Linux users), the examples in this guide assume the use of a virfual
environment.

AE9 AHEA] B9, o] AAAY el A& shol A AXY v A28 PATH 87 M58 2435t
g0 AEs ek /1 F o

Aeew Aot A4 AL Y FolA AW AF T S E YUtk >, < 9 22wl AR Aol A
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python -m pip install SomePackage==1.0.4 # specific version

python -m pip install "SomePackage>=1.0.4" # minimum version
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[python -m pip install --upgrade SomePackage
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CHAPTER 3
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On Linux, macOS, and other POSIX systems, use the versioned Python commands in combination with the —-m switch
to run the appropriate copy of pip:
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python2

python2.

python3

python3.

-m pip install
-m pip install
-m pip install
-m pip install

SomePackage
SomePackage
SomePackage
SomePackage

default Python 2
specifically Python
default Python 3
specifically Python

4 oW F

A8 Al A pip BHE AT 5 ASFUTH

A% S0l A= py Shol A A 71 E m 229 X9 ZFHA AHEFHAIA 2

py -2 -m pip install SomePackage # default Python 2

py —-2.7 -m pip install SomePackage # specifically Python 2.

py -3 -m pip install SomePackage # default Python 3

py —-3.4 -m pip install SomePackage # specifically Python 3.
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pip 7t 1R A 02 NN A FRL £= AUtk BAA AT A AL b3 2Tk

[python -m ensurepip —--default-pip

There are also additional resources for installing pip.

4.3 dio|2| =& dX[sH7|

2 7o) 2 S E£okn g, AE e 4A 22 As dre
A%Ae Ao 7 g
With the introduction of support for the binary wheel format, and the ability to publish wheels for at least Windows

and macOS through the Python Package Index, this problem is expected to diminish over time, as users are more
regularly able to install pre-built extensions rather than needing to build them themselves.
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>>>
2l Ao 712 stojH ZEZE. A ZHIAA HIPF oz AP 4 & FE oA ==
24 JdF5Yth
O3 g2 A 72 &= sy
e SN2V H IE EEJ IEE JHT U, B S o] F = FEA (ZE, UZE, TEF) o
FEEE S, d Iz olE A T tf3}3 A 7| & gfo]H TEZE,
e Ellipsis LHXO]'/‘O]'?—
abstract base class (34} Wo] A S| A)
FA ol F A E hasattr () B2 UE HIY S0 EHSAY v BIA ZXREH (A& &9,
]2 HAE) A, AEFH o]AE Aol st= U A FFozA ¢ Elo]F & B AU ABCE
M B FHAE 2 Yste, SWHAE AS6HA YO HAE isinstance () 9 issubclass ()
o 9]511 ZAE F de= FH2EYUTh abc BE AHAE A L. sho] o= B2 YA ABC 9]
mete = o 22 AEo] dsuth XPE TX (collections.abc EEOA), =Ak (numbers
‘%Oﬂ/\ﬂ. 2EH (1o BEIA), 9 E A2 29 (importlib.abec EE|A]). abc EES
AFES Al AFAIEES] ABCE THE = 5 U th

annotation (o] =€) o] A)
sl wet 3 S E B AR EHE A, UL o EYRE B 5w/ Y ks g A2 "
gl ol Ed Yt
LH o] A3 ATk AN AT S ﬂ/ﬂ“&, Ay, S L g5 o
T RE, ZH 2, 49 _ annotations. EF o]EZHE %
W 3t= M4 o] g o] A, S o] - E] o] A, PEP 484, PEP 5262 #Z 34 2. o] = H| o]
is +an

notations-howto S ZF X 3}A| 2.

FrEIET 0 T (B vAD) 2 ALGHE L T EFY AT s Uh
. 7|9 E 9] ]—(keywordargument) S 55w 2B 27F ol 22 A A (€ £, name=) =&
* 2 olo] 2ol dM g g % %}Q“ AL o & S0, b 22 complex () TE0l A 3 3}

5= 2% 719 = AR o)

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o X QA} (positional argument): 7] Y E QA A}F7} ol d ¢l A} 9 X
‘/]'9—74‘/]' OlH & o ol » & E ALT 5 AFULE A&
B2E A AAG YT

QAARE G4 k9] o] B A Mo thYH U o ol A§5 = 7S] thsh A calls
AL HAS. BHACE, ofd BA40Z ARE AHED 5 AU Th TR ghol A ol
2E=Rsad
|o]F o) 7 FE I FAQ FE Ak} w7l M 4= 2] 2po] 9} PEP 362% H A2

asynchronous context manager (H]£7] A~ E #A& 2}
_aenter_ () & __aexit_ () I EE HJ T O ZH async with ZoA] Hol&= A& A o3}

= A A. PEP 4922 C?}H‘ﬂ’“q\i}

asynchronous generator (H]57| | #| o] €])
Hl5 7] Ay del g o]e gl o]E] & E8]F £ T async def B FYH &=
=Ul, async for FEZI7F AL T = Q= Y FEE UE+ yield FHA
= =g h=
HEulE7] Avdele & 7He] 71 A wh o] | W ol A= v 5 7] Al 1 gl olEl olH# oY &
el AUt o £k o7t HEhetA] ¢k A9, 4T S EMA ESES fPth
v S 7] Al d ol g g4 await @A asyne for 3} asyne with & 288 4 95 4th
asynchronous generator iterator (¥]%-7] AU & o] €] o]€] & o] €])
v 5 7] Al g ol e &7t st AA.
H5 7] o] e & o] & Aul _anext_ () & Z &3 oS olEHE AAE S, o] A2 T yield
#8424 744 v]5 7] Ay d ol g &9 vt & AP
Zhyieldy GAIZ O E A B & FHL, (XY =37 S ry-&
719Ut vlE 7] Ay d ol e olE @l o]8 7} _anext__ () 7t EHF
AAMEE, {2 o2 B3} PEP 4929} PEP 5255 A&

asynchronous iterable (¥]57] o]E] 2] &)
async for BolA AHEE & Sl AA. _aiter_ () WIAEE H]F7] oJEd olE & &5 oF

ST PEP 492 2 S YH 5yt

asynchronous iterator (0] 7] o] €] &) o] €])
_aiter () & _anext_ () MINEE FASE AA. _anext () & olfl°lHE AAE =
23 oF &Yt} async for+ StopAsyncIteration o2 7} A& wl] 71| ¥] 5 7] o] H & o]
__anext__ () A EZFEHFE o olHES FYTh PEP 4922 =YF 5T

attribute (o] E 2| H E)
T3] ARFA S AE 3 o 5o ® FRE = A AT AE E, AA o7t AEGREa
£ 7HAH, 0a X" FRH U
It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable (o] ¢ o] €] &)

await EH A o] AFR S 4 Q= AAl T FH oY __await_ () WIAEE 7 AAI7HE 5 55U
t}. PEP 4925 H A 9.

BDFL
A 22 £ A1 = 2] A} (Benevolent Dictator For Life), < Guido van Rossum, 3} o] % 2] ZA] =}

binary file (1} o] 2] =}

)
el Ed g AAEL 93 & 5 e 5 Al w2l e} o2t wlol i) BE (b,
'wh' = b)) 2 F Y Y’J—OE] sys.stdin.buffer, sys.stdout.buffer, io.BytesIO 9—]—gzip.
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str AAE 91 & % gl s AA ol G AL g Ak Y ® FREA L.

borrowed reference (] 2l %)
In Python’ s C API, a borrowed reference is a reference to an object, where the code using the object does not
own the reference. It becomes a dangling pointer if the object is destroyed. For example, a garbage collection
can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF () on the borrowed reference is recommended to convert it to a strong reference in-place,
except when the object cannot be destroyed before the last usage of the borrowed reference. The Py_NewRef ()
function can be used to create a new strong reference.

bytes-like object (H}o] E G F A A))
2] Z % memoryview A X
EE 0|1 bytes, bytearray, array.array AA &S 2T UL} vlo]ELR{F AR &2 vlo]
ol E b2t oje] 7p Aol AEE 4 9% Uk 95, el
AE 2 Aol A5 Uk

A AAES vhol el HloEl 7t AN A Y Bk Ysich. ol @ Aol AR AL EE AT
27l vlolEG R AA gty AL 71 v 5 AA| 9 ol 2= bytearray & bytearray 2
memoryview 7} AFUTH ThE AAEL viely e HolH 7t 29 AA (“Y7] A& vlo]EERF
A AZHEF a7 FUh o] 259 o| 2= bytes®bytes AA| 9 memoryview 7} UF

e},

bytecode (H}o] E F &)
spol A A FEE=Ho|E I EZ Al E =4, CPython QI E| Z 2| Ejof| A Ifo] A =2 T3] Y7
EAYUTH vlo]E I =+ pyc It i Hof, 22 LS F HA AP T ujf ] WA A vhE
Utk (axo A vie]E ZERS AATNL S 3T 5 J5UT. o] “FZHAo]” &= ZHvlo]E =
H-&3t= 71AE A st M 71 A oA AdE o e YT vlolE I == A2 ThE shol A
7 AN ANA e A2 7 EA E, sho] 2l w2 Zhel AP F o] A & gth= Zlof] 9 5] oF
Fch
HlO|E T E 7 7o
callable (Z2] &)

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

il

o] HE2dis 28 WAl Y=y

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

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

callback (Z4)

Axtz ALY & vlehe] of = AF A A AH A P,
class (Z &8 2)

AR ) AN

A= ZYEs
class variable (22| & HS)

Ze2olA BYH I FH A FF (5, ZH2Y A2 A 7L oby B} o A vk A = = B
closure variable (£ 2 % ¥$)

A free variable referenced from a nested scope that is defined in an outer scope rather than being resolved at

runtime from the globals or builtin namespaces. May be explicitly defined with the nonlocal keyword to
allow write access, or implicitly defined if the variable is only being read.

i o
%
1%
T
kv

For example, in the inner function in the following code, both x and print are free variables, but only x is
a closure variable:

def outer():
x = 0
def inner():
nonlocal x
(Th= o] A ol A1)
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(e]A sl o] A ol A A<
X += 1
print (x)
return inner

Due to the codeobiject . co_freevars attribute (which, despite its name, only includes the names of closure
variables rather than listing all referenced free variables), the more general free variable term is sometimes used
even when the intended meaning is to refer specifically to closure variables.

complex number (& 24
ATT AL A LAY AYA, 2E KA} A4 G Fog DU, Ades
Ao F 4 T (-1 Zil*ﬁ%)%’ Fot AJ], TF A= 18, FANAE I E 7| Th
sfo] & ?—Z}ﬂ B/HS 2= EBaTE Utk sl 5 JujAE B 04/‘1 £713
& 50, 3+19. math REY BA5L W Ao 223 YH, cmath S AR UTH B A4 82 7
4% 5o 208 A duth Bastthn 1714 £ache, A9 #A8] TASE £

context (YA E)
This term has different meanings depending on where and how it is used. Some common meanings:

» The temporary state or environment established by a context manager via a with statement.

o The collection of keyvalue bindings associated with a particular contextvars.Context object and
accessed via ContextVar objects. Also see context variable.

e A contextvars.Context object. Also see current context.

context management protocol (AY|AE #2] 22 £ F)
The _enter () and __exit__ () methods called by the with statement. See PEP 343.

context manager (] A E #2]x})
AdAE Fe] 22 EZE FTASL with FollA Hol= &3S Alojsh= AA. PEP 3432 F=x3}
Al /\]_?_
1=}

context variable (A& A E HF)
A variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between concur-
rent asynchronous tasks.

contiguous (%)
B ¥ = A 35 C-Oi—"\—(C-COntiguous) o] ALt X E & A< (Fortran contiguous) ¥ W) A< o] ekal o] AR
Utk 939 Wt C-AgoluA £EY A% AUTh AR MAol A, FEEL Ao A,
0l A Al ZFsh= QEX}’“ a AP 0] AR Uﬂ 2] of] v x| = of of itk ThhY C-<A <5 vl Dol A,
MEe) 40 SAUE 5L T 0l v A€ A7 7bg we) Ao AW, EED
AL v Goll A=, A A A7) 7hgwke] Wy o)

coroutine (¥ 5€l)
FH2 /‘1EEH«] o dutstE Ptk AEFEL S A FA A AYstar o2 A F A
g3tk IFEL o8 o2 A H A AYstar, &3k, AN 5 A5k o] A E2 async
def 207 2T 4 95U Th PEP 4925 H A 8.

. . E 3 A
coroutine function (Z ¢l g4

25 d AANE BATE T

~—

= asyne def B0 2 AYH 4 93, await 2 async

=T pun —:-‘:'—'Er“—ﬂ =
for&async with 7| EE 233 4 9lG LTt o] A 5L PEP 492 of 93] =45 IS5

CPython
stol =27 Ao FH A A 3 A, python.orgoll Al Wi =8 Yt} o] &S Jython ©] L}
IronPython 3} 248 t}2 A S FH S & 2 7} IS uff &0 “CPython” °] A& Ut}

current context (3] AL A E)
The context (contextvars.Context object) that is currently used by ContextVar objects to access (get
or set) the values of context variables. Each thread has its own current context. Frameworks for executing
asynchronous tasks (see asyncio) associate each task with a context which becomes the current context
whenever the task starts or resumes execution.
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https://peps.python.org/pep-0343/
https://peps.python.org/pep-0343/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://www.python.org

Installing Python Modules, & 2|A 3.13.3

decorator (] Z ] ] €])
EITE =85 5, S ewrapper T HS AMS S 4 B o g AL FA YT WY
o] E}.J ‘E?ﬂ- o+ classmethod () ¥ staticmethod () YY

dEelolel £He wx Ao BPY YUk b F A5 Aot v go s F5 Ik

def f (arqg):
f = staticmethod (£f)

@staticmethod
def f (arqg):

e Aol Fe 2ol ® EASAY, & A4F 2k Bz ol el e o AT &L B
o] o) Ho) o AYAE HE Huin

descriptor (t] A =23 E—])

HAE _get_ () o]} _set_ () o]t _delete. () & HYst= AAl. ZH2 AJEHFETL
ﬂ’\i%ﬁﬂ““ﬂ 01 I’JHEZQ S A4 A8 doefUth B, abs J A 2AL,
2R k= AHEE o, 0] S ﬁﬁﬂ"ﬂ/ﬂ betal o] F B AAE 75%’5‘4‘3}- A Tk b7}
E]/\i%‘ﬂ 611‘43}—13]’\3%3 HA=7tsEg Yt EV\E%HE o8l = -2 Tho] H o
et 7 o] oH-J g4y, T, A s, LRI E, SR WA S, 2HY wAE, 75 S IR
Y B2 759 712E ol F A7 WE Y YT

H2aagE e y A= 5o o gt XA g Y82 descriptors U} T] 2T HE AFSH S A of] Y54 T}
dictionary (5 A\ 2])

919l 9] 7] & Zhol S ]7]% o1 % vl & (associative array). 7] __hash_ () & __eq () HAEZ
e RE QA7 E = d5Uth ZolA Azt R E Yo

dictionary comprehension (5 A1 2] 7 EL.E] 3 A)
B F 2ol Qv f4 AA Y ARE AT ATE G AU E Bl AT Y
results = {n: n ** 2 for n in range(lO)}—% Zrn ** 20w FEH 7 nd TTE= A P

£ A A3 o} comprehensions S ZZ 34 A L.

dictionary view (5 A1 2] )
dict.keys(),dict.values(),dict.items () WA E7} BT AANES U Y8 Helu &
ok oIS QMR BEEO Y S A HE ATAEA, G 0D ), 57 o
ﬁ'% ]ﬂog“:bj'q'“f ‘E\_C‘?:]qr/]' E]‘/\ﬂLﬂF/] ‘F‘r %Zﬂ er E]AEE H]'lriatq list (dictview) & /\]-%—_]-
Ut} dict-views S E A &

docstring (52 E g)

e, @4, BENA A A4 TP 0E Gehbe 249 A H Y. 2921 49 gt FA
e AR S DA o] 5o 2o, B 2 oo o= AHEE 418 U
AEZAMAS T3 AT 5 Qoug, AR APAE AT FHAA FoIUrh

duck-typing (] €}o]3)
A At AAY S HA] e 22O AeY; thAl, ©eF
AAEG A E I RES 5T AL ARH UL (AP Holn 2N A uce, 1A
/\Oﬂ?_]E—]gﬂO] E Jx3ro 2 H, ;d—/&ﬁ]ﬂ :n:‘—r,].z-;ﬂx—]o] ;(]pj.%o.]%]'-
ot 9 Eo] 82 type ( O]‘Jrlsmstance() AHE-St AAME
il

ol 2 EHQEEQP T A= ﬂ]vJ*ﬂOFZMEHW”"ﬂ

EAFP
32t o= 8 45 #3177} | o} (Easier to ask for forgiveness than permission). ©] &3] 2 4= 3l
ol I AL, 2 7Y o ERREY EAE 7ML, 2 VM o] S A E &S
o] ZF st w2 2B W try P except £ EAE SEFA A UL o] HlZ Y2 Co} Z2
THE B2 dofoll Al A5 AH8-5 = LBYL 2~EF G 3} th] g Y th

expression (3 & 2])
oH groz A5 e BUA 27 e B2 TANY, BANL AN, o], JEIRE
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| S y A
Ao g BRE Ao FAHEES AL AL ol Utk while A H, A S
ol AU Y =3 EFola1, 8 4 o] ol gyt

extension module (2% 2 &)

CUC+2 A48 RET, 5hol 9] CAPIE AH§31 A 341 o] L} AL§ At =9} 4% 2443 oh

f-string (f-F 2} Q)
P Up o 2 okof B Tz}@‘ FHEE S £3 “f-2Ag ot Faed, W FAd 2HE
S zoquu} PEP 498 & 2 A 2.

file object (3} A A))

3} A191o] thal 39 A A API(read () Wurite ) 2L WAEE)E Sl A, BE0 7
ol weh, sk A7 = AA) T a2 M shelol v} The A% AA U 54 4A) (o8 Sol, BF
2, vl me W, 27, g0l =z, S50l AN 2E AT S A5 UTh 3 AA £ 5

5 AA (file-like objects) \} 2~ E ¥ (streams) olgt1x EYuYrtt
Arlz= A 2ol 59 AR S o] Yuith Fraw) vhol vl 2] 79, ¥l 5 = (buffered) vho] v 2] 79,
G o). ol g AEolat io Rl AR YT s AN E EE UL WYL
open () f&#i 2E AYUh

file-like object (3} 7 2} A])
skl A7) o) w53

filesystem encoding and error handler (3} 2] A ¥ Q17 9 3} ol 2] 3] 2] 7])
Encoding and error handler used by Python to decode bytes from the operating system and encode Unicode to
the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system encoding
fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors () functions can be
used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read () func-
tion: see filesystem_encoding and filesystem_errors members of PyConfig.

ZALdIY = HASQ.

finder (3} 21t])

AXEFY REL Y3 = & Foda A3t AA.
T =259 997t A5 Uttt sys.meta_path & A AL S= v e A2 9 9 sys.
path_hooks 3} @7 AME-shE 4 = =] 9T,

T Z}A) 3 W -& 2 finders-and-loaders 2} import1lib S R34 A] L.

floor division (3 4> U=A)

A e A E WHshe 280 Al A5 Ul A8bs // th ol g Sof, B84 11
/7 a9 ok H AT AL UL 2. 758 EHFUT (-11) // 472,755 E -39
ol f2l8l oF gt} PEP 2382 2 A 2.

free threading (X}-5- 22 9)
A threading model where multiple threads can run Python bytecode simultaneously within the same interpreter.
This is in contrast to the global interpreter lock which allows only one thread to execute Python bytecode at a

time. See PEP 703.

free variable (A}-5- ¥H3$~)
Formally, as defined in the language execution model, a free variable is any variable used in a namespace
which is not a local variable in that namespace. See closure variable for an example. Pragmatically, due to the
name of the codeobject.co_freevars attribute, the term is also sometimes used as a synonym for closure

variable.

function (2+4°)
SEA A o e sEFE Y FE. gAY I o) A7 AEE 4 =, ¥y 9
Adgo] AHgE 5 gFyth w7 # 5 oF v A = 2} function A A= H A S

16 Appendix A. 0{%!


https://peps.python.org/pep-0498/
https://peps.python.org/pep-0238/
https://peps.python.org/pep-0703/

Installing Python Modules, & 2|A 3.13.3

function annotation (g4 o] - €] o] H)
Fh= ) g 92 o] of | o] A
T o H ol dutd o2 3 3E 2 ARRH UL A& £9, o] &5+ F WY int AAE

wol5 e AR Z|jE 2, B0l inc W e E AR Z|0H ULk

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

T o] i H| o] A 2 function F ol A A4 .

annotations-howto = =X 3}A] 8.

future
A future statement, from __ future__ import <feature>, directs the compiler to compile the current
module using syntax or semantics that will become standard in a future release of Python. The _ future_
module documents the possible values of feature. By importing this module and evaluating its variables, you
can see when a new feature was first added to the language and when it will (or did) become the default:

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

garbage collection (7}1] X] 4= #)
o A2 E A e v B e B whels Aak ol He Bx A4 AT Fx B 2A o 2
& 9l <8 A £ AZ)E B3 A S AE S HFUTE A A 7)E 2 Mg

Aol = A5 U
generator (| & o] €])

)

i

o
=2
X
rlr
)
i
i)
o
n
o,
n
o)
%)
)
fjrt
N
N
s
oY
<
=
1o
oy

generator iterator (A #] o] €] o] e #| o] E])
A ol 8 g7k it= = AA.

Ztyielde dAAH 2 A2lE T, (A HLER N7 S uy-veo TA) AP AH S
g tiul g Y o).

generator expression (A U@ o] €] £ 4))
olHH olHE EHFE 194, Fz AL HH
s

2T Rk R4 A EYuch 23s x9 4 syt
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (A4 g &)
A Az e o sl FAT o e FAD . TS oW FEH) AL E A=
Hashx] daejEel o8] 24 g Yt

A= o2 2] 8] 23} functools.singledispatch () Bl Zd o] B} PEP 4435 E A 8.

generic type (A4 g &)
7} W43t S 4 Qe & WA O R 1ist Ydict9F 22 AE oY S 3 SIEQ) o] | o]
2del AHEF YT
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.

GIL
Ao JEZEH = & HA 8.
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global interpreter lock (A& QIE] = € &)
g wol © 2 sjpe] ~¥ =7 vho] A Hlo] = —2— AR S BG3t7] 98] CPython AH Z 2]
B 7t ARg sk WA UE. (dict o 22 %PLLIH =x3 A Bdo] BA|H O 7 FA
A o] T LA 5 1o A Crothon 286 oo B ] o, S1E] % 21E] A
A& JHZ e HE tsadegelr] 44 Hes A, ts Z2 A4 7)1 A7 Al g sk M E g o

5

1,
o
rr
i3

Be REe s Agy,
SEAI e ol | B RES2, EFEO| Y AR BT, G50l A kA

A IS Mo = A A 5150 o U0 S 9 1 54 GIL & ¥ g o
As of Python 3.13, the GIL can be disabled using the ——disable-gil build configuration. After building
Python with this option, code must be run with -X gi1=0 or after setting the PYTHON_GIL=0 environment

variable. This feature enables improved performance for multi-threaded applications and makes it easier to
use multi-core CPUs efficiently. For more details, see PEP 703.

A} 7] ok A o] 2H] LS 423

S 0_4
m

rlo

flo 24
tjo

]

hash-based pyc (3] X] 7] 3} pyc)
FaAL IAEE 7] el G A2 3L HE A A 7Fo] old S Al S AFR G HlolE Z E A A
3} Y. pyc-invalidation2 ZZ 5HA| L.

hashable (3] A] 7}%)
AA 7L A4 2 gho] MskA] eh= siAIES 250 (hash () HIAEZFE 23U, ok A4}
H g ¢ QoW (_eq () WIAEZFZRFUTY, Al 7}L6}T/}1 2yt Zohar vl i E = A
715 gt 7—'.‘}1] S99 A FE2 ZoloF gyt

AA 7L AAS 9 E 9 71y FA3e W g AR 5 QA st o] AR FRE
WE Ao 2 A S AHE3E7] = J Y ok

F& gejA ] B g AA L A 7Y th (BI2EYU gAY e 22) 7E AH ol v &2
A== %%’S o} (FZ o] frozenset Z-2) 29 AH O|UE2 159 8459 A 7 wjj
HA 7S t}. }% 2 2 A2 A AANEL 7| EH o2 A 7T (=]
AA & Xilﬂ 3t E) BF tgEaua vuE A, A FS id() 2 FH s -] Yt

IDLE
slol M-S 93 3t /) & <45 317 (Integrated Development and Learning Environment). idle-2 3} o]

o] 23w Egkol theko 7|24 0l B 7)o Aez el e B3 QU

immortal (£9%)
Immortal objects are a CPython implementation detail introduced in PEP 683.

gLL

[‘}E

LL

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.

immutable (£4)
DA e A A BY AAL 54, BAY FEE EFYULE oW AAEL A7 5 9
A 5

BHE ojof hU o). el 7] ek A gko] 310} o s 3ol A

s
=
=]
-
-
g =]
()
-
=
o,
12!

)
I92E D 252 27 Al A= Fas (Ee 2 dEe) o 55 9=
S e th o] S, AW A Ao A S

ARl _patn_ olEHREZRE £ 4% d5UTh
importing (¢ Z¥))

g EEo vhold I BT HE HEe] vpol i Il M AMEE ¢ I E 5 s AAL
importer (Y ZE])

REL FVE 3 BE 17
interactive (2] 3}-4)

shol A& T3 Qe =

=
=
i, =7t AW AHE B 4
L
o

Fﬂ
ok
rlr
é
z
=2
1)
o
inj
o
)
u
nj
M)
R
1A
<
v

fﬂuu:ﬂﬂwa1é7

719 6—} AlL). th38 Eoﬂ o) st z}/\ﬂ ?& 14] £ -2 tut-interac

ALy, =

—r‘ﬂ]v"ﬂ/‘i AEst= A% 7}
HEu$ 28 TR AT (relp(
£ EA L.
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interpreted (QJE] = 2] €| &)
Hho] = 11 A 5hel e o) £ wlFel 1 72 o] B2 A 7] kA v, vkl 8 A5 910)7} o]
helzele ol AL BAACE A g UEd g sastd e Ad A4
Gtk syt 22290 F Y A A G oAU, Aelz 2 Aol HE 23
ﬂoiiqéﬁlﬁ AEW A F71E syt i3 & HA L.

interpreter shutdown (2] Z 2] g] £
Fustele 233 WL o, o S ez
2R P25 g2 R E TUE AU

8% 27100 A e, 2ol of 2l A
d0 2wk £, 7hi A 577 &

o SEUT. A8 4] 313 A1) weakref F9] gl =52 Ay EREREES
Utk F2 A7) SO AR & DE S B o2 S whd g, T20] & E£5HE A4AS ]
SR E T ARG ER A sholiofd 280 32 IAZUMR

iterable (°] 2] E—] %)

AW S 3wl S BHE 4 e Al oEHe B9 dBE BE (List, str, tuple 2-2)
NA2BE, dice 2L BY B AD2 B, 91D AR S, _iter__ ) YAAL NI S FHSE
eetitem 0 MAEE A RS 2 2e) el AT o] AF Tk

SEEE! forTmﬂ e85 93, NAAE Be R o1 T2 B X (2ip(), map (), =) of
A48 5 YU o BB AR UG TS irer ) of AR2 7 s m, o AR 1E%Eﬂ°lE1§
SeZ Uk o] olelzlolel = g5 o] AT 3 Wl AN Fok FaT ol el BE AHS 3,
HEL irer() & FS37A M, oA ol AAE A AU B9 Gavth for B2 0] 4SS
A B AN AEow AR, FE =L 5ok ofHa ol HE FolE o] B gt Wrs
RS UTh o B2 ol e, A2, ALl o e £ BA L.

iterator (o] €] o] ¥])

o] 1E%«1’\Ea%§' st AA. o EE o) Y _next_ () HIAEENHE AR $E3H (B
W T next () 2 AEoHH) 2E” O = FHE2 AU E SEF U H oY tlelH 7t
RS = A StOpIteratlon o 9] & °‘27’141’/‘r- o] 21 Gl A, ol Bl &l o] B A A= £ X H L, o] &
ﬂ El% _next__ () INETES StopIteration ol & & T‘/P\l do717IRF AUt o]H e ol H &
olE &l o] ¥ A A Z}ﬂ = EHFE _iter_ () MINEE 7HE A o] 2 FH 7] wjFoll, o] E &l o] H &
olElglEol7| % stal thE o HHEES ‘%‘:‘0}‘: ol& thF-2 9 oA AHEE st 2%
of| &)= of 2] Mo o] o] dE A =dh= ZEYUtTh (List 2-2) AH oY AA &= iter () TT=E
ALt AL for F2of| ARG wjuit} A o] H gl o] H & WY th o] d 7,i = ol &l o] B of] th 3l Al
s 5te] 3 i, A ol e @l o] Aol ALg-H o]u] 2 H olEH o H & A, 9l Aol A
X oA g5 Th

typeiter o] T Z}A| 3k U] & 0] 95U th

CPython =& A} A]: CPython does not consistently apply the requirement that an iterator define
__iter__ (). And also please note that the free-threading CPython does not guarantee the thread-safety
of iterator operations.

key function (7] g4)

7l g4 Ee iﬁﬂ o] A (collation) $H4=+= A & (sorting) ©] L ¥l & (ordering) o] AHE-= = g2 8T+
%ﬂ%‘ﬁ‘%"/}- NS E0°], locale.strxfrn() < ZAY 54 YA W2 A4 718 e
g
FolWo W EF7F 2450 AGA £A AAIL Fole=AE Aoty Al 7] F+E
E‘:]-O]-%?} \4 D]— 0] Ej Zﬂ"éoﬂ—“f— min (), max (), sorted(), list.sort (), heapg.merge (), heapqg.
nsmallest (), heapg.nlargest (), itertools.groupby () 0] 9,)\%14 D]-

7l g e dE o ol FUth dlE £0], str.lower () A EE Alo]A 7 %i‘C
AYe AD 7 G2 B+ AGUTE HAAO L, 7] G5 tanpda RO T WE 5
%]\%E‘ﬂ, O] Gl /9' Q] \/]1’/} lambda r: (r[0], r[2]). EE“?}, operator.attrgetter (), operator.
itemgetter (), operator.methodcaller () 7} Al 719 7] Sk AAAAY UL 7] S-E 5T
AH8-5F= Hof tf 3t o]  Sorting HOW TO 2 H A &

keyword argument (7] ¢ & 21 2})
o1z & HA Q.
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529 0 ghol FAAL St 5984 0% T ol B g Jeel P4 YTk S E vEE
e

lambda [parameters]: expression ?:]\/]q—
LBYL
= 7] F ol B2} (Look before you leap). ©] 1 AEY L T 0]} 23| £ 317] Aof] HA| A o7 AFA
ASS AAUTH o] 282 EAFP A2 tiv|H oL, g2 if 29 A2 EZ AP Uk
s = Ad Aol A5

B
ot 4ol A, LBYL W2 “H 77 9L “H 7]” 7ol B 245 WA
1‘/}. o:ﬂ.% %01, FE if key in mapping: return mappinglkey] + S
ThE 228 = 7} key  mapping) A Al AR AN G 5 9I&UTh o] & o4 o] L} EARP H 28 &
AggozAHAE 5 dEUh
lexical analyzer (¢]3] &4 7])
Formal name for the tokenizer; see token.

list (B] X~ E)
W4 shol 4 AW, T o T34, Qo] DI AA 27k 0(1) ol 7] meo], A ] a=
(linked list) 2 Th= oh& A o] 9 i @3} AU o}

list comprehension (2] 2 E 7 = 2] 3l A)
ANd2Y 245 AR E= 4R EAYstn 2 4R 2 2ER 55T 2T Y. result =
["{:#04x}'.format (x) for x in range(256) if x % 2 == ]%001]/\1
£ 1675 (0x.) 5& ZPohE FARY 2l 2ES BEUTh i A AFY 5 QBT Akl
H, range (256) Ol Y= BE 247 A elH Y

loader (2 ¢])

An object that loads a module. It must define the exec_module () and create_module () methods to
implement the Loader interface. A loader is typically returned by a finder. See also:

a
i)
b
M

¢ finders-and-loaders

e importlib.abc.Loader

- PEP 302

locale encoding (27| 217 4))
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.setlocale (locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method (7] 2] W] 4] &)
S A= 9 vlFA A Qv

mapping (7 3)
0lo)o] 7] 3] & A Y3} collections.abe .Mapping o]} collections.abc .MutableMapping
FA ol ZHY 2 o A HAEES FAFE A o)y AA. 9+ dict, collections.
defaultdict, collections.OrderedDict, collections.Counter & & 9}{,—\\4 1’/}

meta path finder (W€} 7 2 5}21t])
sys.meta_path & AM o] F#FE selv]. Wet A2 A= 4= dE

917]%= sk A vk ChE U T

HEe A2 37 £ 5= WA EEo] A= importlib.abc.MetaPathFinder S 4 3J

Y th
metaclass (W€} S )

ezl Seh Ses ot S o, S x
WEF o2t o] Al QA4S WobA] Fe 48 B
W QlojE2 /)8 1AL AT LT v AL SH A B
ohs A UTh R SRl AL o] E771 A5 B YA, AR AL ), v 2

<l

Folt] 9

r

&5 of
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dEstal poldt sy = Aled Utk AAERFE AM 29 27 (logging), 2~ = A9 F71,
AN A F4, dee T8 w2 o Aol A Es Ut

metaclasses | A] T Z}A 8 U] &S 22 4~ 95Ut}

method (W] A4 &)

Z A vty Sl A AYH = 4. 2 ZHAY AAEAY oJEGHEZAN TEEHW, I HAEE
A WA A} (RE se1f B+ %%T/H ERJA2EHA ARNE BFULE S-S FHH 2572 EH
Al s

method resolution order (W A= A A 4= 4])

HAE AH A= 233 5 AN E A= Wolx FH2E59 TA YU 23 AR
vlo] A QE|Z 2 E o] AHSH GareE9 ’E}/\ﬂ??} U §-2 python_2.3_mroE HA| 8.
module (2E)
ol Fx o] 243} 9 E Gt A RES 499 o AAE
e = ol o3l ste]H o= EE%‘/]DP-

e ol o3t

o
rr
al(f
tlo

module spec (=& A 9)])
BEES ZEScU AISH = dXE BF AEE
ModuleSpec & AAE A,

(=

rlr

9»11 o]% :o"‘Zl' importlib.machinery.

o

module-specs = H A 2.

MRO
A= 24 A & HA L.
mutable (7}H)
7hA AR = ghol 98 & QAR ia () & ASH FAFUTE 29 = HA .
named tuple (V] J & FZ)
“named wple(M] Q1= -2)” o] 2= §0] = FZol A A% o] & B L
Az g 5 9l aao AL T 4 e BE Fojuf Zezo A&7k
Be 7sE 9 5 AU
tine.localtime () 3 os.stat () 7} WHEHE GH& Takatol, o2l Aol Q= FEYULh =
T}2 o] &= sys.float_info YUY Th:

¢
¢

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

1024

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

1024

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

True

R UJE FE2WEZSY o) Uth T, tupledl Al 4&310L o] F 22 BEE A9t
ARt Z A YR VY E FES W T AU o3 ’EH/‘% A3 A8 A, typing.
NamedTupleE A $3AY HE 2] &4 collections.namedtuple () 2 Y5 = A H5 YT} 219
71 A A ARG UAE FE2odAE 2 5 v 2 7HA FH A EE S8 =
duot

A7 AZE = A4 ol 5 T2 gAY 2 FEF UL AAlol SHE o] F 33 (A= ol A)
EBrkotyzt A1, A, W o5 F2Fe] s UTh ]% %71}% ol TE= WAMA REAS
AQgYt) o & £, & builtins.open Hos.open () & 159 o5 F 7o) o & +EH U Th
ESH oF FHL oW BREC] F5-E FHIFAE “4‘6}71] TS A ZHE AT FA HeA el
28 &Yt} o E £9], random.seed () =X itertools.islice() Bt 2 ¥ 1 4SS0 Zhzt

random ¥} itertools & & 3= g o] H&3| Atk

namespace package (]S Z 7} 3] 7] #])
LA A H 377 EA Aol W Z R 7|5 ot= 3 7] A, olF T2 71 A= 28 A QA AA 7 le
$E AT, B8 init_.py o] §LOBE A 3714 Sh chE v
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Namespace packages allow several individually installable packages to have a common parent package. Oth-
erwise, it is recommended to use a regular package.

For more information, see PEP 420 and reference-namespace-package.

ZE X HAS.

nested scope (ZHH AT =Z)
o0 ool A WS F2ohs 5. S o), O B4 Uol 4 T Tt uh Tl
JEWMLES A2 L Y5 UL 21 27z 7BAor s 320 753 B gL 57
SHEThE 29 T2l FUITh A% W E L A e 2n oA 90 FuE o 2
A dsEe A o8 F2A g LUt nonlocal S P2 s el 2t 2E FH PP Th
new-style class (F2EY 29 2)
A2 BE Za AAlol] AHEH I = Fela WA oA o5, 2719 shold W Aol A &,
QA FAetd F AW slots. ,Y2A2AHE, ZE}HE, _ getattribute_ (), FH| 2 HAE,
e W =9} 22 Thol W) A E T bRl 7| 5 ES ST 4 A AS U

object (7| A])
FH (IESREY ) & 22 57 (MAE) o] Fold RE HloF. 3L &

o] HFA A o]~ FehAdYTh

optimized scope (] Z3}H A7 =)
A scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions, generators,
coroutines, comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter
optimizations are applied to all scopes, only those relying on a known set of local and nonlocal variable names
are restricted to optimized scopes.

package (3} 7] A])
ANEBEEO AAZCE NEAZANES 2T 5 e vtolH 25, 7|&Foz, Jf7|A =
o}

patn olEElWEZ QI st A mESL
A 77 9 o 2 B2 A A) £ HAL

parameter (UH 7H H)

7 oaehe

rln
y

o

T (Ee WA E) B oA g7 }‘%‘—}% T e A (Ee ol A AAE) & A= o5
2o Ane oA ERe AAY 5o
o Y X|-7) Y & (positional-or-keyword): $1 %] Q1A U} 7| Q& 012} 2 AEE 4 Ql= AAE X AT
Utk ol 2ol 712 el A Th ol & Sof Tl Al foo o bar:
[def func (foo, bar=None): ... J
o Y X-A & (positional-only): I A 2R A FE 5= = AAE AR FUTE 9 %] AL v 7f A
S Aol A B o] ) EAE £ ol AT - DA A E 2ol ool
X1 posonlyl T} posonly2:
[def func (posonlyl, posonly2, /, positional_or_keyword): ... }
o 71N E=-AE§ (keyword-only): 71 EE2 T AFE 4= = AAE AU 7| =-2 & v A
A 5 5191 A 5ol 9ol k] 71 s & e 2
Ao+ AH UL 9= , TF2-oll A kw_onlyl 2} kw_only2:
[def func(arg, *, kw_onlyl, kw_only2): ... }
o 7VA-91 X (var-positional): (th2 v 7] —?201] o) af 4] o] m] BrolE o] 7 91 A] AALE | H3H)

(va
AL 4 e A AR5 Qo)) NAAE A AU TE o] A vl 5= v w5 o) Zof
o & ol BojA 42T 4 UL UTh o8 5o} T ol A args:

[def func (*args, **kwargs): ... }
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o 7VH-7191 E (var-keyword): (T2 w7} 5= ol &3 A o] w] Wrol5 o 3 7]%‘: A2l H &)
Asd &’AL do e Mg 71N E AAES AZFUTE ol & A M £ S o] Fo
x5 ol 2094 FYgE 5 AFUTh g 50 A Aol A kwargs.

A= A A JAAES A 7128w oty A H o] AU A5 AA =S ART 5 UF
Ut

Oz} g0l 7] g5, 2 x}e} w7 H 4= 2] Zo]o] L2 =FAQ A&, inspect .Parameter & 8|2, function
A, PEP 3625 H A 8.

path entry (3 2 dE2])

—

AR 7 IIE A2 E T RESS 27 fd Fshe 2 E AR Y e A4
path entry finder (73 & 2 E 2] 5}2lt])
sys.path_hooks | Q& FEE (F, 42 JdET ) o]l 25+ 3y g, Tl A= A=z
2 RESZE NS T deun
AR ?]_]E‘ﬂ slEso] FHBH= “ﬂ/ﬂ ES<2 importlib.abc.PathEntryFinder Oﬂ [RECARE=
path entry hook (& dE2] %)
sys.path_hooks E|2E Q= FE|EAH], 54 42 =] oA EES =S G ot
drdEe 9lH & EHqFUH
path based finder (7 2 7|49} 5} 2l H)

712 v E A2 sheld S S s, d2E F 2 oA BES FFUth

path-like object (7 25 7 A))
Fd A" A2E Ul E AA. 2R AA = FEE UE W+ str U bytes A Ao A
L} os.PathLike EEE%‘% FHE AAYUTE os.pathlike T2 EZ S A Yst= AA=
os.fspath() T4 E TEHA] str U bytes L A" Az g HEE 5 d5 Ut Al os.
fsdecode () & os.fsencode () & Zt 7 str Vbytes 235 B A= A€ 4 5 Yt} PEP

5192 =4 35Utk
PEP

Sho] @ | AL A SF. PEP- kol AT U Elo] AR S ABo AL shol T 1 2 A~ B
o gt =g 7158 AWals A EAIUTh PEPE AlE 750l ok 1A e 7% AL
2AE Agslol Fi

PEP= 8 M2 7|5 Al kst Ao thst AFUE e +F st sto] o Sol3t A7
7S 2N WSS 913 /1% W AU Z ALich PEP A4 AHe AR U E tol A ) 8 2353
uho)] o] AL EA3} 8 Ao Q&)

PEP 1 3% 3HA 8.

portion (3Z4)
PEP 420 o A Ao 5t ZAA 4, o] 5 &%+ 7| 7] A o] o] upA] 8= shute] tl el g 2o S0 3l g 59
A7 Gip Lol AFEH = A= 7Fs g oh.

positional argument ($] ] <12}
o)A E HA L.

provisional API (23 API)
%‘@ API= % ghol B2l 29 I A T84
W37} o A A 9E A w, 2 Aol 2
) 5 8 Ao] F A5 A S8 o] 2ol
% %S AYUtt — APIS £3317] Ao &3
Ak

A7 API| A2 A2, 747 B840 §A5 A g WA e Ao Su7 o o ALY RE

489 £AE el B BB S AASE AS Roet RE AR AP U

) BRHE LT ool a0l L N B ARD A 27 BRI B BAR S Y=
P4

WEUT 8 A4S W8P

provisional package (274 3] 7] #])
T APIE R A Q.
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Python 3000 (3}o] %1 3000)
vlo] M 3.x vz 2}l B (WA 39 wj= 7t A wj o] o]ofr| | A Hof gkE o] X o] Folt}.) o] A
< “Py3k” 2 o] 27|% Fth

Pythonic (3} o] t}-$)

2 dojEo A Ikl NP ELS AN ZE

45 = oy ?J%E ZV7kol 2=
for &g AMEIIA CJEHEY B
TAEo glem g, go] o o<

FASHE 4, sho] A Aojol A A% A AL
of, ol o] ] Ah 2 ol A2
22 ¢lojoli ol e FR
A e HE g7 E Py ok

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

B 25, vt Atk whE L o]

oy
°
i)

for piece in food:
print (piece)

qualified name (%473} o] F)
2E A 2TzoA BE FH Feha, T4, A=) o2k P27 E HelF
Rl o] 2. PEP 3155 o Al A HUTh A4 Ga-sh Sej 29 A9o), AFEE o] 2
o183 2E Uk

~

>>> class C:
class D:
def meth (self):
pass
>>> C._ qualname_
o
>>> C.D.__gualname
"C.D"
>>> C.D.meth._ gqualname_
'C.D.meth'’

25g 7te] 7] AHSE o), & 8] A3k ol 5 (fully qualified name) & 2E 5 3|71 A &<
ZIA REE M= Aor BH o2& 9udUt} o & 50],email .mime. text:

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

reference count (32 3142)

Aol ek Fxo . AA Y Fx Se7t0oz oA, w22 7 vihgdg Utk 45 A=
Edolw FZ 3227} AT A Fola], AA| 7L G A A FSUTh AR 34 =2 JdubA o
2 o) Hl =0 B A= GA T, CPyhon 78] 94 2 AU Th 221w 54 A7

2 JA4E 8 F+E sys.getrefcount () YFEEZET F JAHFYTH

regular package (%3 3] 7] A])

__init__.py LS 233t vHHE e 22 A5 H A 971 AL
olF L H7NA & HAL.

REPL
An acronym for the “read-eval-print loop”, another name for the inferactive interpreter shell.

__slots__
SR Ad Cdtﬂ, A2EF2EYRESS A g vg] ddsta d2dx g e &
AAGFORN WS A7 S FUL 97 Q7€ A, o] B2 HS vk A3}
AFE G ol el AAE $8 ZeaBoN Be o AR dE S

= A4sE Aol EaUTh
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sequence (X] @ 2)

“getiten_( 54 HASE 58 45 A48 AEHME 28 DASE AU, A A2
dolE = FE_len_ () HIANEE AYst= olHHE. 22 WA F2E2 UEH E W, 1ist,
str, tuple, bytes 7F Q&5 Ut} dict =8 getitem () 31]’ len__ () & A Q3R 9, Z3] o

A4 A 919 SA 7hs 718 AHg 5] Wl Al AL oh ek i o2 HF BT 2] 79
sl ok g o

collectlons abc.Sequence A Hl o]~ FFAE  getitem () I len ()= FojA R
B3l olE]H o] A5 AL St=0|, count (), index (), _contains_ (), _ reversed_ ()= =7}
Ttk o 33 AL | A8 7 AT FL register() B AZAN BAAOE S5 5 A%

ek A4 A A S el e A T E AL, SE Al TR A4S 0 8.

set comprehension (3 g 7 = 2] 3 A)
olHHE Y= 84 AAY IR E Aot 2H4E G2 A TS vkt 1H2 S . results
= {c for c in 'abracadabra' if c not in 'abc'} = EX}LE9 HE (! }
U t}. comprehensions & #2340 Al 2

single dispatch (4 2 t] A s x])
T&o] e QAR Fof| 7|2 A A= = Al € o i X9 g FH.

slice (&2}o]2)
HE AT o ARG TP AR, Sobol st AN ASYE E/WE LA
variable_name[1:3:5] A&, [] ¢tollA o] 7] 22E S22 RE|FUTh 23S (A
HE) Z7|HS HFH LR slice AAE AHEAYTH

soft deprecated (2F3}A| 3] 2] H)

A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.

See PEP 387: Soft Deprecation.

special method (-4 WA &)
g}o] A o] 5301] ol Ashg, Al 22, AT FAHORE TEHEHAE. o]H HMEE F
N e At ZUe o] 52 2L Y5 Ut 55 WA =& specialnames °f £ & wHE o] A
%%Hﬁ‘r-

statement (&%)
L A9 E (RES) “BF (block)”) & FAFE FEAUT B4 584 o AL A Y=g
AHEBhE of 2] 7HA F2E S st gy th 7FE if, while, for.

static type checker (3 2 & A x}7])

An external tool that reads Python code and analyzes it, looking for issues such as incorrect types. See also
type hints and the typing module.

strong reference (7} 3 2+ %)
In Python’ s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF () when the reference is created and released
with Py_DECREF () when the reference is deleted.

The py_NewRef () function can be used to create a strong reference to an object. Usually, the Py_DECREF ()
function must be called on the strong reference before exiting the scope of the strong reference, to avoid leaking
one reference.

e Fx E EASL.

text encoding (] A E 217 9)
A string in Python is a sequence of Unicode code points (in range U+0000-U+10FFFF). To store or transfer
a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding” .

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.
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text file ()2~ E 5}

e AAE G0 % D A A, T, AAE A AL o= AT ol H A=Y
AALHL GLE 927 & A5 Ao Ptk SAE A0 AL IAE BE (2 T )
2 dd 99, sys.stdin, sys.stdout, io.StringIo & AA2EHAE E 4 JH5 Yt

dlol E AR A7) 8 9T & 5 9 5 AR AL vhol 2] 51 = FEBA L.

token (E32)
A small unit of source code, generated by the lexical analyzer (also called the fokenizer). Names, numbers,
strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’ s lexical analyzer. The token module contains information on the
various types of tokens.

triple-quoted string (X% H}i—'- £214)
U}i*(”)l)rx“’fﬂ} A NZ S EAE. 2 whE3% st S8R ZAd ol fl=
75 e AlF A= L%Xl L,Oi?ﬂ 7}A] ol frell A &R 7} ‘%‘flu‘r o] A o]z H A b A2
U} EUeRE BAY ol R 4 UEE o1, A4 BAE 24 Guk ofg B 44 &
Aed, S2EYS & o) 53] &X 3

type (%)
aho] W A &) -2 ZA 0] o F 7 AAIAE 2FF U BE A=

o2

o] vtk A7)

P2 __class_ OEZRERE AN2LT 5 A type (ob]) & EE 5 AFYTh
type alias (3 o] d & o] ~)
B Ag o] B Q) she] B ol A& o) T o,
Foldeolat § 1 =S dedldhe o 8T o2 B
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass
tohest 2ol o 971 97 BE 4 dHyth
Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass
o] 7= AW+ typingZ} PEP 4845 T2 oHA 2.
type hint (3 31 E)
Hy, S o EYRE 9 3 w74 o vkt 3o 7)ol & 32 A8 Sk of ' E o] 4.
3 HEE A8 AFato] 1 sho] Mol A ZAIE A AW, B4 & AL o) §E3Th EFHIDEY]
=g g BEYL FHUT

AEYRE 9 59 3 IJE+£ typing.
get_type_hints () & AFE3t] M AT 4+ IF5UTH
o] 752 A 3= typingd PEP 4845 FR A 8.
universal newlines (81X E 37
D}%-ﬂ' ZE.]‘_O AEE B -4 2O 2 e, HAE AEHS A= Bl f 92 /8 2
g '\n", dE=+= -‘r_]'a] \r\n', gAY M EA] & '\r'. F7}AQ AFR ol A A= bytes.
splltllnes () ¢k ol 2} PEP 278 &} PEP 3116 = H A &

Eel e ofwHo]4e 9w v gL A8 AR o)
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W4 o] g o] M &

QuAow o =2 AP UTH 2 o], o] WAt ine G2 /1A Ao
2L DBt

[count: int = 0 ]
Ha o] g o] -2 A A annassign ol A A g ok

o] 715 A= &5 o

ol g = A

virtual environment (7}4} $17)

Shol A Mg A9} 3-8 =2 T3], 28 A2 gof A A3
AeL 74 FOoTA

)5 £ 02 Sl Ml 88 X2 1A S S Ao
4, ol W E 7145 S A AL Padlo = e AL A
Heigoz Ao A9 87,
venv & HA L.

virtual machine (7}4 7] A))

azEgolRo R Aol H AFH. ol i) 74 7 AL ol = 2= A 7}
=g AdgT
Zen of Python (3} o] Al)

shol 4l i xhel )2} A3t

=
=

o B, Ao} 5 olaf sl A& el ol =go] Hth o] 5=
HE 2Bz oA “import this” & QAFH HYTH
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APPENDIX B

O] dHAOf 25}0q

ylo]# A g A= reStructured Text 4> 22 o] A] U}—oi A Aoz Yo ol WL 9F AT QT o A= =
ZeAEe 44 BeHE A9A 44719 Sphink & A& B2 o

AT A 9} o] 8 913 FA 9 ke shol Wl ApA| 9} v} A 2 A A 0 7 A E AR = Tk 7)o 8
3 Ak, Zo] v of] o 3F A B = reporting-bugs # 0] A & F 1A A . A2 AFF B A A= A AV
s g oH

e BRSO Be 2AE =Ry

o Fred L. Drake, Jr., Y&} gfo] W AP A = 3] 2 x}o] A} W& ZEl % 9] #]x};
« reStructuredText 2} Docutils 2 Y EE vt=

o Fredrik Lundh, Z2.2] tf ¢F 51} o] 8 2= (Alternative Python Reference) 3 2 A E of] A Sphinx 7} -2 o} o]
Holg Asizy .

= Docutils Z2 A E,

B.1 mo| MHA S| ZBXIE

Er A1gro] Thol il Qlo], hol #l B ehol Helel B sholul AW Ao 7o WU Th Fl el Ae] REAQ
B 22 glo]H A v EH2] Misc/ACKS & ZZ AL

sholalo] ol WA AWAE 2A B AL shold ARUE ATt 7ol W2 AU Th- AR
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
//www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains Python’ s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/lwww.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations, which became Zope Corpo-
ration. In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-profit
organization created specifically to own Python-related Intellectual Property. Zope Corporation was a sponsoring
member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

HY = =t o= 2 o IS YN GPL-compatible? (1)
09.0~12 n/a 1991-1995 CWI yes
13~152 12 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI yes (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.1+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o)A 2.1.1 2001-& 2]  PSF yes

0 Fx

(1) GPL-compatible doesn’ t mean that we’ re distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-
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compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’ t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice of law clause.
According to CNRI, however, Stallman’ s lawyer has told CNRI’ s lawyer that 1.6.1 is “not incompatible”
with the GPL.

Guido®] A= 3}of| o] Wi ZZ 7hsstAl e W2 o7 A B AAE o Al AAFEH U T

i

C.2 mlo|Mol| HMIASIHLE AF23E17| I8t 0|2 24

Python software and documentation are licensed under the Python Software Foundation License Version 2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Version 2 and the Zero-Clause BSD license.

sho]mol S5 Q4 £z EFofol i T2 2ol M AT A 88 U Th ehol Al o % 2ho] o] o o}
= 2= 3 YA gU ol @ ehol A BeAE 2B

Ol FZ3IAA L.

RS

l

of ]
]

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

[N

This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 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 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 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.

4. PSF is making Python 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
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, 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
(TH5 sl el Aol A)
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(o] sl o] A ol A AI)

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, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 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"
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED.

basis.
BY WAY OF

EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

OR THAT THE

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,
ADVISED OF THE POSSIBILITY THEREOEF.

EVEN IF

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
granted on that web page.

permissions

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research

Initiatives, having an office at 1895 Preston White Drive, Reston,

VA 20191

("CNRI"), and the Individual or Organization ("Licensee") accessing and

(T2 sl ol Aol A1)

C.2. mlo|¥ofl HMASIHLE AHZSE7| 218t 0|8 22
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(o1 sl o] A ol A Al <5)
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
sense to endorse or promote products or services of Licensee, or any third
party.

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.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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 DOCUMENTA-
TION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the
original code:

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

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

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

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

(TH5 sl el Aol A)
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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)

C.3.2 A3

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
(TF& sl o Ao A %)
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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.3.3 H|S7| A2 MH|A

The test .support.asynchat and test.support .asyncore modules contain the following notice:

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 F7| &g

http.cookies E Tha 22 2| AMg 23t

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

(Th= sl ol Aol A1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C35 A3 =X

trace RES T3} 2L 72 AFS TPk

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 X UUdecode g4

The uu codec contains the following notice:

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

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

(TH5 sl el Aol A)
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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

C3.7 XML YA T2 A &=

xmlrpc.client R E2 U 22 FY AHS 33 oh

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

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
(T2 sl o] Al ol A1)
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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 BE-L kqueve QB 5 o] 2ol thal T3} 22 Fo) AL ERFTH

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

AFUTh of7]ell& tha 7 2 W&ol 23H o] d5uth

<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/

(TH5 sl el Aol A)
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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 2} dtoa

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

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

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

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

* 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.

* 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.

*

**k*************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ss1 use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

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

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

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

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

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

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

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

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

(an example is provided in the Appendix below) .

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

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

to the Licensor or its representatives, including but not limited to
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.

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.

Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,

(TH5 sl el Aol A)
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worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

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.

Submission of Contributions. Unless You explicitly state otherwise,

(TH5 sl el Aol A)
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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
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

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—-—-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
(TH5 sl el Aol A)
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

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

C.3.14 libffi

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

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

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

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

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

C.3.15 zlib
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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.

(TH5 sl el Aol A)
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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 o &8 AH&5 & s A] Blo] B9 732 cfuhash Z2AEE 7|uto 2 gy

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

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

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 C14NHIAE AQIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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

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

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

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

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

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

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

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

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

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr.c is adapted from FreeBSD’ s “Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

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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1=
e

, 11
>>> 11
_ future_ ,17
_ _slots_ , 24

A

abstract base class (‘%‘/g’ H‘“ o]_/_\ %EH—/—\); 11

annotation (o] = H| o] A), 11

argument (912}, 11

asynchronous context manager (B]%7] A€
E #eEAp), 12

asynchronous generator (H]% 7] A9 o] E]),
12

asynchronous generator iterator (H]E 7] A
H gl o] el o] B &l o] H), 12

asynchronous iterable (B]5 7] o]E & &), 12

asynchronous iterator (H]% 7] o] g do]¥]), 12

attribute (JEZHE), 12

awaitable (o] gl o] E &), 12

B

BDFL, 12

binary file (B}o] g 5}+Y), 12
borrowed reference (A8 Z%), 13
bytecode (H}°]E T X&), 13

bytes-like object (HFO]E LG R AA)), 13

C

callable (E¥¥), 13

callback (%H—H), 13

C-contiguous, 14

class (E# ), 13

class variable (@2 ¥4), 13

closure variable (EEA W), 13

complex number (BAF), 14

context (AHAE), 14

context management protocol (AEHAE g
ZT2EE) 14

context manager (AEIAE &g A}, 14

context variable (FAHIAE W), 14

contiguous (A<), 14

coroutine (ZFH), 14

coroutine function (ZFHE T4), 14
CPython, 14
current context (AA] ALVAE), 14

D

decorator (W] & ] ¥), 15

descriptor (Y23 HH), 15

dictionary (84 8]), 15

dictionary comprehension (A4 & A= 3l
A), 15

dictionary view (94U g H), 15

docstring (BE2EH), 15

duck-typing (9 E}0]3), 15

E

EAFP, 15
expression (@A), 15
extension module (B 2 &), 16

F

f-string (}C-—E‘Z]'oé), 16

file object (3L AA), 16

file-like object (Y F A, 16

filesystem encoding and error handler
(FFIA 2" 73} A g 7)), 16

finder (3}91H), 16

floor division (7&5’\_ ‘/]’i"iﬂ), 16

Fortran contiguous, 14

free threading (A 249 W), 16

free variable (A ¥HS4), 16

function (‘51;]:"/!\_)7 16

function annotation (&4 o] H|o]A), 17

G

garbage collection (7}F8]A] 7)), 17

generator (AW d o), 17

generator expression (AU o]¥ x4, 17

generator iterator (AU o]E] o€ o]H), 17

generic function (AU E &), 17

generic type (AU ), 17

GIL, 17

global interpreter lock (A% QAEZEEH F),
18
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H

hash-based pyc (3] A] 7] %} pyc), 18
hashable (3] A] 7}%), 18

IDLE, 18

immortal (B 4H), 18

immutable (E1), 18

import path (YZE 7 =), 18
importer (Y3£H), 18
importing (Y 3*H), 18
interactive (3}3), 18
interpreted (| ZF EE), 19
interpreter shutdown (1 EJZEE £8),19
iterable (9] E & &), 19
iterator (9] E & o] ¥), 19

K

key function (7] &), 19
keyword argument (7] = ¢13}), 19

L

lambda (ZT}), 20

LBYL, 20

lexical analyzer (01——;‘4 *‘E‘/ﬁ; 7]); 20

list (B]2E), 20

list comprehension (E|2E AZ B3 A), 20
loader (2H), 20

locale encoding (Z2AY 217 4), 20

M

magic
method (WA &), 20
magic method (W] & WA &), 20
mapping (7433), 20
meta path finder (W E} AZ 3}21T), 20
metaclass (Uﬂﬂ%fiﬂé), 20
method (WA E), 21
magic, 20
special, 25

method resolution order (HAE 2A7F 4A4]),21

module (&), 21

module spec (R& 23)),21
MRO, 21

mutable (7}H), 21

N

named tuple (Y= 5Z),21

namespace (°]& &7h), 21

namespace package (°]& &7 3] 7] X)), 21
nested scope (%*;;‘j% AF3Z), 22
new-style class (F2EFE 3 2), 22

O

object (AA]), 22
optimized scope (& &3}

)
[>
Ry
{l:l
[

F)

package (3] 7] A]), 22
parameter (F] 7] ), 22
path based finder (FZE 7|4k 3} H), 23
path entry (AE AEF),23
path entry finder (B & JdE & 11211, 23
path entry hook (AZ JdEZ &),23
path-like object (FZ%F A, 23
PEP, 23
portion (£4), 23
positional argument ($]X] 1A}, 23
provisional API (FA APD,23
provisional package (FA 3] 7] A]), 23
Python 3000 (o] 3000), 24
Python & *gr

PEP 1,23

PEP 238,16

PEP 278,26

PEP 302,20

PEP 343,14

PEP 362,12,23

PEP 411,23

PEP 420,22,23

PEP 443,17

PEP 483,17

PEP 484,11,17,26,27

PEP 492,12, 14

PEP 498,16

PEP 519,23

PEP 525,12

PEP 526, 11,27

PEP 585,17

PEP 683, 18

PEP 703,16, 18

PEP 3116,26

PEP 3155,24
PYTHON_GIL, 18
Pythonic (o] A t}&), 24

Q

qualified name (F3+4H o] §), 24

R

reference count (7;‘:]'5_ Q‘T‘), 24
regular package (A7 3 7] A]), 24
REPL, 24

S

sequence (A| A ), 25
set comprehension (38 7z g 3lA), 25
single dispatch (AF 23] X)), 25
slice (£8}o]2), 25
soft deprecated (2FsHA 9 X H), 25
special

method (M| A &), 25
special method (54 WAl X&), 25
statement (7)), 25
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static type checker (A & AA}7)), 25
strong reference (73F ZFX), 25

T

text encoding (A1AE Q17 1), 25

text file (A1AE 31}4), 26

token (E3), 26

triple-quoted string (4% W% ¥ EA}9),
26

type (%), 26

type alias (3§ ol ¥ glojx), 26

type hint (8 3 E), 26

U

universal newlines (FUHA & d7),26

Vv

variable annotation (W o] H|o]A), 26
virtual environment (7]-/}3]' 3::_]'75]), 27
virtual machine (7} 71 A), 27

Y
oY M4

o

PYTHON_GIL, 18

Z

Zen of Python (¥o] Al), 27
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