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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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CHAPTER 1

H Al 8o
» pip & AEHE A% =2 IRk st A 3458, 7] B 02 shol A wpol e X =21
ol g5 o] 95 )
B 2 HAA AL AR A & Aol ek, 54 S 4 ZRade] AHEHES 4
A8 5 9% 2 ok W A2l @ spol W BA AV T
+ venv & 7MY BRL BE] 93 HE E0)w, 5hol 4 33 o] F2 shol e AR YTk sho] A
3458, A4E E BE M 87o] 7| EH 0% pip B AN G

S =
e virtualenv = venv Oﬂ o ‘}Xﬂ AR g eh(Z ]2 A LR YUt venv & oo Alg3FA] ¢ AL,
A== B0 pip & A OE AAT 5 gl 34 o] A9 FolH W AdA 7MY B F S AT
2 9w = ).

¢ The Python Package Index is a public repository of open source licensed packages made available for use by
other Python users.
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CHAPTER 2

29714 B7E BF 9 Sl AESES AAH A&,

The following command will install the latest version of a module and its dependencies from the Python Package
Index:

[python -m pip install SomePackage }

ZF31: For POSIX users (including macOS and Linux users), the examples in this guide assume the use of a virfual
environment.

AE S ALGA] A9, o] QWA el A Fhol A AN G ) A 2¥ PATH $7 W48 24 3hE {40]
Aes ok 7hg g o,

AEg Aol Ha WAL BY FAA AP AL ST YEUTh >, < 9 2L v AL Ao A
HAE L e B4 EAE ST UL, 977 o £ W AE SO LR Folof Tt

python -m pip install SomePackage==1.0.4 # specific version
python -m pip install "SomePackage>=1.0.4" # minimum version
utgog, A9 wFo| oju] AAHolgow, thA AAste} 1 A ol R B} AHUTh A E

E%—éé:’-ﬂ]ﬂ st A Aog @ x%—]]o]:tg-l/]];‘{,

[python -m pip install --upgrade SomePackage }
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CHAPTER 3
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3.4 - {d 2 A H o) WA sholH oz 2Tz

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:

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

A3 wdo] 214 pip ¥

=
A% 9o A py shol W A7) E 2929}

BN

oA ALgBHAIA 2.

py -2 -m pip install SomePackage # default Python 2
py —-2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py —-3.4 -m pip install SomePackage # specifically Python 3.4
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[python -m ensurepip —--default-pip

There are also additional resources for installing pip.
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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.

wheel AR ok 2 S £ Qe 8 A g 2xEdlo) AAE AR JE A AAEL 2NN A=Y
2 glo e ol 342 2 d £ 2 5 A5
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shol 9717 AFeA A DA : vhol i 2] B
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APPENDIX A

>>>

2o s
c E027) 9 IE B TES QYT W, AL o) FE TEA(BE, BT, FBI) o]
sEgqe seo]e) A4 F9 T34y Ae] 8 sol W ZEZE.

2to3
ol 2x TEE Fo|H 3x TR ‘33%}"‘5} HA A3 =AU, &22E 77 BAL 7
4 EZE FA5A 75‘]%‘4\— A= R EY v sddS Ut
2t03 + EF #Hol B g oA 1ib2to3 2 ﬂllﬁw/} SHHACE AYT F Y= 2THEE
Tools/scripts/2to3 & Al-&H Yt} 2to3-reference = EA]}L

abstract base class (34} # o] 2 Fa| ~)
S o) 2t hasater () 2L T2 HIYE] BAFAY v REA ARE (I8 5
& H A=) -, A o]~ 7‘4-43}% Y-S ATTFozZAN G Ero]d & Hashth ABCE 7}
AR ;'?/H’\E ‘:C"J?ﬂ'—tﬂ ZHP2E A E5HA] "}qu/ﬂ_l_isinstance() 9} issubclass ()

Oﬂ o3 AAE 4 Ad+= :E:‘EHCC AUth abc B E AHYAE EAM 8. o= w2 W3 ABC
Sol et v 22 A5 54Ut A8 X (collections.abe BEEA), A
(numbers BEEA]), 2ET (1o EEA), YT E 3} £ (importlib.abc EE o A)).
abc BES AMESA] A2 THY] ABCE THE 5 Y tth

annotation (o] =] 0] 4)

ol whe ¥ GE 2 ASHE WS, Foa o EYHE B P45 vl aS ket g 429
ol &gt

Aol 9o ofierlo] e A A7kl AN AT 4 AT A W, Féhs £4 9D P ofx
HolAd2 27 &, 32, 42 __annotations__ EF o]EZ|RHE AF ZLQ 14 t}.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality. Also
see annotations-howto for best practices on working with annotations.

-

argument (¢l 2})

FrEE2YW U5 (EEWAD) 2 ASHE T FRY A4 A5
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7191 = QA A} (keyword argument): T T= o] A tt‘?<]-7]— Qroll L& 912} (o] & £ 0], name=) =
7

g e 2 ﬂﬁtﬂﬂiﬂﬂlﬂ“ A} 01] o], o= E‘écompleX() TEolA 33
5 EF7IHE dAd YL

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

o 2 X] AR} (positional argument): 7]
UL A olE 2 & 9 el x &
35 e wT R AR,

‘complex(3, 5) J
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complex (* (3, 5))

A2z T vbe 9] o] F 22 Ao "o thdg Ut o] thgoll A-85 = 2 S0l s A
AL EHAL ERAOR ojH % ES )

SE=RR A= )

|l vi 7 5 FAQ AF AR} v 7 W =o] Ao] 9F PEP 3625 H A 2.

asynchronous context manager ()% 7] ¥ A E #a] 2}
An object which controls the environment seen in an async with statement by defining __aenter__ ()
and __aexit__ () methods. Introduced by PEP 492.

asynchronous generator (8] 7] A4 ?,1] o] E])

Hl 5 7] Al & ol o] & o]E] & F+E T4 async def 2 FoH = IFEH T H Ho
=, async for FZ7} /\P%ﬂ" P A FES UIE L yield BHAAL 23T} Hol
o5y th

HEuls7] Aldd el &5 7 7| A R ol " Bl o A= v 5 7] Al el elH olE#olH &
ZHI AU o= ok= o n| 7 g &elA] 2 B, dAT Gl E MM RS gl Uth
vl 5 7] Ay oY gk await H A} async for 3} async with 28 X338 5 9%
Yt

asynchronous generator iterator (B]-% 7] A4 & o] €] o] e & o] E])
v 7] Ay d o] E] 471 st = A A,

u—7

This is an asynchronous iterator which when called using the __anext__ () method returns an awaitable
object which will execute the body of the asynchronous generator function until the next yield expression.

Each yield temporarily suspends processing, remembering the location execution state (including local vari-
ables and pending try-statements). When the asynchronous generator iterator effectively resumes with another
awaitable returned by __anext___ (), it picks up where it left off. See PEP 492 and PEP 525.

asynchronous iterable (V] 5 7] o]g]g] &)
An object, that can be used in an async for statement. Must return an asynchronous iterator from its

__aiter__ () method. Introduced by PEP 492.
asynchronous iterator (B]-£ 7] o] €] & o] €])
An object that implements the __aiter_ () and __anext__ () methods. __anext__ () must re-
turn an awaitable object. async for resolves the awaitables returned by an asynchronous iterator’s
__anext__ () method until it raises a StopAsyncIteration exception. Introduced by PEP 492.
attribute (o] E 2] H =

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

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

awaitable (o] §J] o] €] &)
An object that can be used in an await expression. Can be a coroutine or an object with an __await__ ()
method. See also PEP 492.
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BDFL
2] 2 -8 F A1 5 2] 2} (Benevolent Dictator For Life), < Guido van Rossum, 3}o] A o] A 2},
binary file (W}o] 2] 3}4)
A file object able to read and write bytes-like objects. Examples of binary files are files opened in binary

mode ("rb', 'wb' or 'rb+"'), sys.stdin.buffer, sys.stdout.buffer, and instances of io.
BytesIOand gzip.GzipFile.

str ARE 912 45 gt o AR AL B A 5 =

wy

Z3hA 8.

borrowed reference
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 (v} o] E G F A A))
bufferobjects & X]ﬂf"}J—C A5 HAE JAXE T S FULE o8 F memoryv1ew AA S
E 20|31l bytes, bytearray, array.array AA &L Y} H}O] EF AAE2 vlo]
g ol & T o8 717 Axbsel AH8E £ AdFUThH 945, vtol v e St E A, &
FHAEFE EL AE] dFUTH

=

tlo % rlo

H AWE-L vpol i el HolEl A Y B AGUT olF o) AHAL FF el
» 7] vlolEdE AA”y AT ) }‘?‘i bﬂfﬂ MA| o] o] 2= bytearray & bytearray 9
nenoryview 7t G YT, THE A% e wholue) Holel kSl A (417 A8 vhol =t
AR o AFEHE=E QUL o]H AE9 o2& bytes bytes A A 2] memoryview 7}
AEIES

bytecode (H} o] E F &)
ol N A FEFulo|E IR 5t E =, CPython QB Z 2] E]o]| 4] ool Z 2 T4 o] W 7
EAULh dlo]E TTE pyc Aol A A o], 22 51AS % wA) A e ) o wepa A s
e}zl A B0l S I=20) A A S 1T, o] “F 2 Aol £ 2} vhol = mEol
Sk IS AAsE 1 7170 o4 ABHED YTh ol TEL AZ the shol
7HE 71 A A ZHed A E 7 sHA &, Tho] A B3 Zhof] HA Aol A = E‘r\_ Aol 23] oF
ot

HlolE I & HEo] 5o B22 dis BE A YA L& th

callable
A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:
[callable (argumentl, argument2, argumentN) ]

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

callback (Z4¥)
A2 AL = v 2o o= A Rol A AR A H FE B4
class (22 2)
g7} o) S
cHAE Y=
class variable (22| A ¥H$)
2ol BYFH I FHHE T (F, FHLY A2 2o A7} of e} o A v A= = WS,
complex number (& 4 4%)
o153t A4 A 2Hle] G, BE £A7} A5 B
o] 315 B9 (19 AFD E FE A, 32 oAl
ol e Ao BIWE 2k Bard /2 A AT

b o
o ¢
5

AW

o
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o], 3+1j. math R 59 B4 5 HHo] BQ 5, cmathd AHEFUTH B4 E82
2 784 7 gtk d8stthal =71 A Zetthd, A Q] F4 5] FAIBE 54T
context manager (€ A E 3]z}

An object which controls the environment seen in a with statement by defining _ _enter_ () and
__exit__ () methods. See PEP 343.

context variable (A El A E HS)

Ae Aol mhef hE ke 7hd 4 9 W4 ol 24 AR a7k vl sl ohE ghe Al 4
Do et 8 A5 oL b A AT BE B0, olikel A8 2] ol
GALEglg S olon AUAE Mao] 3 guE $A4 HIET HAAA WS FASE

Ayt contextvars 2 AR A L.

contiguous (A<
H 3 &= A &3] C-A S5 (C-contiguous) ©) Ay EE 2 A< (Fortran contlguous )4 W] AL ozt JAFY
o 33 W H = C A% o MA EET ALY UTH AR wj Dol A, FBES A= ol S A3, 0
oAl A Al &8k @ E Ak 01“*‘/\-4 A E w22 v X5 of oF It thxkd C-A<5 i Dol A,
Azel a9 AU FEES PRS0 0D AY )b we g S Y, X2
S ol A, 3 WA A8} e g o,

coroutine (T &)
2 queee) o duse Fe Utk Are e A AFAA A ek w o
%EMD}. FAFEL2 o thE A Aol A J Y8t % &L, AN 5 s YT ol A=
def 2o g 8T 4 95U th PEP 4925 H A Q.

coroutine function (7€ g4)
FEZE AR E ESF =T ZFYU G4 E=asyne def B0 2 AHo)E 4 911, await 2 async
for®tasync with 7|18 24T+ AFUTH o] 252 PEP 492 of 23] == A5 Utk
CPython

stolH 2w Adojo] FHAA LU, python orgo| Al Wl ZF Ut} o] 7
IronPython ¥} Z-& th-& A= 34 %Lté?‘;} 227} & uff & o] “CPython” o] AL&E Y

decorator (t]) 8] o] E])
g2 s EgFE g4, BE urapper B HS AFR S S AZto g Ao H ULt g 23
o] EH EG& of = classmethod () & staticmethod () YU Th

ol 2L BA Ao BPY BYUh oS F 4 AL v o 5Pk

&S Jython o]}
=

<

s N

def f (arqg):

staticmethod (£f)

£

@staticmethod
def f (arqg):

L

2o o) Seol s EASAT, @ AF AUk Hlmd olgol] Bt o AAI FES T4
FEDES P BIOIEE PR RIS

descriptor (t] 232 HE])
Any object which defines the methods __get__ (), __set__(),or __delete__ (). When a class at-
tribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally, using a.b to
get, set or delete an attribute looks up the object named b in the class dictionary for a, but if b is a descriptor,
the respective descriptor method gets called. Understanding descriptors is a key to a deep understanding of
Python because they are the basis for many features including functions, methods, properties, class methods,
static methods, and reference to super classes.

H2age e qA=Eo o g 24| 8 U §-2 descriptors U T2 T HE] ARSEH bl Aol U3 Y T

dictionary (9 A 2])
An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__ () and __eq__ () methods. Called a hash in Perl.
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dictionary comprehension (€] 4] 2] #H = 2] 3l A)
o H e Gt 84 AL} ARE Aelsn AFE e YA LS NBFHE 1A
results = {n: n ** 2 for n in range(10)}<2 Fkn ** =
Ay gl E AU o) comprehensions & 2 3 Al 2.

dictionary view (5 A 2] H)
dict.keys (),dict.values(),dict.items () HAEZ} E8F= AAES I Hetn
EEUTH o AEL 9V FHE e 54 HE ATt 94Ut A48 W, 57}
o] M3l W Brh YU GAUY HE AT 2 2ER wRYE List (dictview) B
AFR-3FH FH U ). dict-views S H A 8.

docstring (5 A E )
A string literal which appears as the first expression in a class, function or module. While ignored when the
suite is executed, it is recognized by the compiler and put into the __doc___ attribute of the enclosing class,

function or module. Since it is available via introspection, it is the canonical place for documentation of the
object.

duck-typing (< €}¢]3)

SulE AEF o)A S R EA sl AR P& BA G z2 Y 2EY; A, T
HAEY O ERHET SEHAY AL UTH LAY Holw 22 H AAuirid, 142
2Pk EAF F tjalol] B o] AE FEFo e, F AAY TEE Y H A (2L F e
2R #A4E M 5 AdsUth 9 BolF-& type () °|} isinstance () & AHES AAE
93T} (3hA1 8 Bol o] 24k v|o] A Zel s 2 BeE 5 9l g ol 498 of gtk thAle],

hasattr () AAFPVEAFP T2 18-S &t}

EAFP
s H}= §4 5 F317] 71 4 v} (Easier to ask for forgiveness than permission). ©] Z3] &
vtolx I AEE L, SHFE 7|V o] EGRES EAE 7ML, 2 7HF o] EW o9
Ut o] 2835t w2 AEd L B2 try@lexcept B EAZ EA AR UL} o] HIZ
oF 22 o2 W2 Aol M A5 A= = LBYL 2~ 8p 3t o vl g Y o

expression (.3 2))

i o>
flo T 30
A

1

ojE Fto 7 A = FHAEAN 27 g2 U 135, 242 ZHE, o], o EEHE
BH A, A4 ST T2 S SHFE R 245 Fol2d AY Y o2 B2 Ao}
zrAozg BRE Ao FAES A A AL ofdyth whileXq, EHA 02 AT 4+ Q=
T sl dHsuth o =3 FAFo)ar, xd A o] ol d Yy

extension module (&% 2 &)

f-string (f-2=2}49)
EU R B ] B BAE EHYES T3] -G o Bt Fatd, 29 £A Y 2 EH Y
o] 292 YUth PEP 498 2 B A 2.

file object (3} 21 A])
An object exposing a file-oriented API (with methods such as read () or write ()) to an underlying re-
source. Depending on the way it was created, a file object can mediate access to a real on-disk file or to
another type of storage or communication device (for example standard input/output, in-memory buffers,
sockets, pipes, etc.). File objects are also called file-like objects or streams.

AA 2= Al 772 3 AA S0l Ut & (raw) HFo] A 2] 3}, ¥ 3] = (buffered) vl-o] U 2] 9t<,
BiE 519 o] 29 Aol Ak o REANA AP 3 AAE e FE A YL
open () ¥FE 2= AYUrh

file-like object (3} Y7 2 A))
okl 24 9 wl%e .

filesystem encoding and error handler

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.

15
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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_encodingand filesystem_errors members of PyConfig.

See also the locale encoding.

finder (3}21t))
Ared BEe A o & 2odn Awss 4.

stol® 33, o] m E E220] 5107 Y& T sys.meta_path 9 37 AFLE= HEF A=
51T 9} sys.path_hooks I} 7 AHg3HE A2 dEE 5hlH.

o #FA 3 U2 PEP 302, PEP 420, PEP 451 o] U8t}

floor division (A< U=Al)
7V 7V A2 W E s &

#8HA UeAl. A4 vl A4k // o g Eo), B84 11 //
4 7re 27 2]l A4 =Moo
o 2 27k A AR, A e

755 EHE Utk (-11) // 47}-2.758 W& 3 -39]

Aol ‘rr-/] afj oF gt PEP 23 AlL.
function (g+4)
SEAANA E 3 EE T dHY 2. LAY T o] Y A 7FAEE 5 Y=, iy g
Ao AF2E 4 Qs yth v 74 9 WA = 9} function A E HA L.
function annotation (T4~ o] - ¥ o] A)
S wj A A S ukek ghe] of e o] A
P4 olmHo]de AMA o o dE 2 ALH Utk o & Sol, o]l F5E F AL int ARFE
wol5 e Aoz 7t 1, S int B S E A= At E YT
def sum_two_numbers(a: int, b: int) -> int:

return a + b

& o] mH| o] A B2 function Z ol Al A g}

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto for best
practices on working with annotations.

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}8] 2] 4~ A)
O MG A o W B el 2w et AR shol e FE A5 F AN FE £ PAFLZE S
A= =& 7A FAZE T 7H A S AE SR FUTE 7HEIA A= ge RES AHEEA]

A+ dsUch
generator (%] ] & o] E])

Ael ol E o Edo) e & BelFEe B A3 A , g weEx
EHAL EFATHE Aol HEUT o] EL for-FZ 2 ALE 57 U next () F42 o Wlof sttt

8 AY 5 Y

BB A o) E $5E 71 A A, o @ o] = AU el E olg el o H & 72 AUtk o =
ah oful 7} WEEA) 3L AL, FHT §o)E A EEFES QAT

generator iterator (A 1]z o] €] o] €]& o] E])
Zﬂ Lﬂ &l o] E% 5‘;}/\ 7]_ ol = 7 iﬂ
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Zhyielde AIA L& Ae|E F&etaL, 2 A (A HesR 7] S uy-FE5& TT5He)
AW A E 71 FUch AYdeld ojHe oy 7 AN, Bt o E B FUTH(ZE vt
A= A2k ek thu) g U Th.

generator expression (xi] Hdole] £84)
olHH OHE EHF+= RHA. FZ AT HAE BY s for A B 7hs st if o] o
=T °“:‘P4fﬂ*‘ AE Bk 2 #3842 ST E A HES oWt
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81

285

generic function (A 8 <)
2 AN AR g2 FEd s 7+ oA T2 FAE
EV\JHX] gzl s 478 F Uk
AlZ o)~ %] £o]F] &3} functools.singledispatch () HZ & o] E]} PEP 443% X A Q.

generic type (A1 )
A type that can be parameterized; typically a container class such as 1ist or dict. Used for rype hints and
annotations.

b

5. 5E W o H THo] AR L

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.

GIL
Ao B zeH & & HAL

global interpreter lock (A9 Q1] Z 2] &)
% ol 2.4 Shujsl 2A| = sl vlol = 7= § AYSES WA A5 CPyon A =2
B 7k A8 S B AV S (dict st 2 FR 8 & st AH o] HAH L2 5
o 4] 0] £} 93 % §HE-0] A CPython 73 A B o Qe Z e e AA g s
AL JHZEE & thFad =3er] A vt g4, ths iEHW 71 A7} St HE A Y
O i R g A=
However, some extension modules, either standard or third-party, are designed so as to release the GIL when

doing computationally intensive tasks such as compression or hashing. Also, the GIL is always released when
doing I/0O.

(@A ¢ v A -5}71] F4 d ol HE F1E) “Ad & o A 2 -& (free-threaded)” QB Z 2] ] S W+ 11 A}
st A =g AFHolA] X, Tt 22 AMA ALY 45 A7t AE ] i
Yt o] 4% ] €35‘3}% AL 7S W B35 whEoi A 7 A H]'Q“O]‘:ﬂ sz esw
o] AL ;l [BR=

hash-based pyc (3} X] 7] 4} pyc)
‘rrE/H S IH37] fel S A 5o HF A Al o] obd S Al E AFSEHE HEo | E I E A
. pyc-invalidation 2 %% 3}A] 2.

hashable (8]] Al 7Hs)
An object is hashable if it has a hash value which never changes during its lifetime (it needsa __hash__ ()
method), and can be compared to other objects (it needs an __eq__ () method). Hashable objects which
compare equal must have the same hash value.

AN b5 AR G A A ge) MR A8 Y 5 A e, o] AR TR E
iAoz sfA gk AFE st ol = Yo
52 stej o] X WZ AAE2 Al 7Hs FuHh (Rl2Eu gAY e Z22) 7 AH ol s2
a8 dFUth (FEotfrozenset 2-2) B¥ AH oJUEL 259 8450 A 75 & wf vt
A b g e gt A8l Felne] Aol AAEE ARA 02 HA STt (4]
AN g Algetils) BF 2l v aE AL, A g2 id () 2 R BEol Yt

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

£

immutable (£%)
DAY S e AR, B AN 54, B, FES 2R o d ANSLS WAY 5 ¢
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Sojof gt Walx] o s Al gko] glof of sl ol A
%ﬂﬂ”d%%iéﬁi:o = g
-P

importing (%L,ﬁ_%)

St REY ol ZETLThE REY Fo|x FTEA AHEE § Y EF 5= F Ak
importer (% ZE])

BRES /T 33 ZE 37 S AR S Ao 3holt o2} 2o AT

interactive (t} 3} 3)
sl e HoY A= e g 20 g, dH=E 2gxeeld 24t ndAE 998 4
9130, 57t A3 H A3E 2 5 Slehe E Tk A7 9o B python€ A eAl 2 (AHE )
FulFolA AEste A 7Fed 4 U Th. Al ofelt ol & 7‘%/\}5}74‘%_‘1%?%311717‘]% =9
ThE = o & 728k Wy QU T (help (x) & 7] A8HA ).
o

a

o

interpreted (QJE] Z 2] €] &)

Hhol £ 1= Aot e o] £ mfEol 1 ol SR 7] AT, shol A A5 Aoz} ohy]
o ez ele] ol uith ol AL WA How A% A S BEA FuE, 22342 AP AW
%otk Syt a2 g E 2% A5

AojEoh g AU F71E Zsyth tfs
interpreter shutdown (21| Z2|E] £ 7)

FTESHE 23S W, Fol dH =z HE

i =

i)
iy
flo
td
i
1 rx
oft .
ﬂ
X
e
il
il
BT
N

)
¥
S 1
3
o
X
ol 4
Ir
B
o,
f
o

Ir

A= ﬂEi B FH YA AAH=__main_ BEOIUATHEZIAYP S E+= AUt

iterable (o] €] 2] &)
An object capable of returning its members one at a time. Examples of iterables include all sequence types (such
as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and objects of any classes
you define with an __iter__ () method or witha __getitem__ () method that implements sequence
semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip (), map (),
--+). When an iterable object is passed as an argument to the built-in function iter (), it returns an iterator
for the object. This iterator is good for one pass over the set of values. When using iterables, it is usually not
necessary tocall iter () or deal with iterator objects yourself. The for statement does that automatically for
you, creating a temporary unnamed variable to hold the iterator for the duration of the loop. See also iterator,
sequence, and generator.

iterator (o] €] & o] ¥])

An object representing a stream of data. Repeated calls to the iterator’s ___next___ () method (or passing
it to the built-in function next () ) return successive items in the stream. When no more data are available
a StopIteration exception is raised instead. At this point, the iterator object is exhausted and any fur-
ther calls to its __next__ () method just raise StopIteration again. Iterators are required to have an
__iter__ () method that returns the iterator object itself so every iterator is also iterable and may be used
in most places where other iterables are accepted. One notable exception is code which attempts multiple
iteration passes. A container object (such as a 1ist) produces a fresh new iterator each time you pass it to the
iter () function or use it in a for loop. Attempting this with an iterator will just return the same exhausted
iterator object used in the previous iteration pass, making it appear like an empty container.

typeiter o] T Z}A 3 W& 0] 9l Th

CPython =& 4} A]: CPython does not consistently apply the requirement that an iterator define
__iter__ ().
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key function (7] )
7] @ B+ Fd o] (collation) T+ F 4 (sortmg) o] 1} vl & (ordering) o] AHE-H & Fh= &
FHEYYLE 9 & £9], locale.strxfrm() < Z2AI EZ YA S mzE= FE 7| & =

Ae8 Y.

ol MY W2 =7t QAT 0] o @A A AoJA AL Fol=A & Alolstr] f& 7] & ot
EYJUth ol#d A& +=min(), max (), sorted (), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ©] U5 Yth

rr N
& rr

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

keyword argument (7] $] & 21 z})
12 & HA L.

lambda (&t}
529 0 gro] FAAL e HA4 0 PAE ol F Y Ak B4 BT FLE BEL
EHL lambda [parameters]: expression Yt}

LBYL
5 7] Aol B 2} (Look before you leap). ©] T ~ElI 2 T E oY 23| & 517] Aoj YA FH oz ALA
ZAES AAUTE o] 28 Y2 EAFP @%%‘#W“]QL, g2 if 7o EME EZA P YT
s 2= 27 °1V%LBYL A2 “HI77 <R 77 kol A 20 WA 2 AF %1%14
th o & 9], FE if key in mapping: return mappinglkey] & ZAA} o, 3}X 2 23]
Ao, o2 28 =7 keyE mappmgq]/ﬂ A ASH Ao 5 5yt ol# o5+ F o]} EAFP
NS ST A2 4+ AL

list (F]2E

A built-in Python sequence. Despite its name it is more akin to an array in other languages than to a linked list
since access to elements is O(1).

list comprehension (2] A E A 2|3 A)
AALY L A5 AR EL ARE An 1 ATNE JAER FeiF RS
["{:#04x}"'.format for x in range (256) if x % 2 == 0] &

=

2
Nm
UlH
S
-
o
=
30

(x)
CR2E0] 1605 (0c) £ TR AU o228 BEUL i1 2
7§ 2kl H, range (256) ol = EE 847 A Ut

loader (2¢])
BES 223+ AA|. load_module () O]+ ]%—9/] HAEE Aodor Ut 2= BHE 3}
ol 7k =¥ E Ut AASEF H L2 PEP 302 &, A vo] A~ Z8 2 & importlib.abe.Loader
£ HA L.

locale encoding
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with Locale.setlocale (locale.
LC_CTYPE, new_1locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.
See also the filesystem encoding and error handler.
magic method (v} 2 v A =)
S5 u A= o WA Al W5 e T

mapping (7} 3)
A container object that supports arbitrary key lookups and implements the methods specified
in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict,collections.OrderedDict and
collections.Counter.
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meta path finder (W€} 7 & 3} 2l ¢])
sys.meta_path & ZMo] T+ selv]. Wet A2 St 4= dEg] 32T of AAH o
9171 % B A b,
H el A2 3t 7 A= A =S el A= importlib.abc.MetaPathFinder & X W
U,

metaclass (W€} 2 2)

¢

Zej2 Ses Ses s S ol F, FUs YA, o2 S 25 B2 B
WEf o)At o Al AAHE Wobx] el AR TE A ele ATk BlRR o) A7) A9y Zz e
Y doj 5L /) T AL AFGUT st AL BWH BEL AL ALY e FHLE BE S
ohe AYUTE R g Aol AL o] £/ AF B AW, B2 D 0, e Se st
A3 Sobat M-S AFFUTH o= RE AA 29 27 (ogging). 2 = A F7,
AH AY FH, JFE AT B THE Ao AHEFE L

o

metaclasses O A T ZFA| 8 U &2 22 4 914 T}

method (W] 4] &)
Ze)2 o) oA A H & P 1 Fel 2o o
A WHA AR} (RF self
BA L.

method resolution order (W] A & Z2 A £ 4])
]

HYAE 2 ¢AE 23 e 5 EUHE A= vlola FHAE9 A YU 23 E|afH
glo] A A el ZE B AR H L8] Z9 AN W &2 The Python 2.3 Method Resolution Order&
B gk

module (2 -5)
stol A F =9 223 A& FFetE AA. RES Y9 golH AAEE & ol F S
ZSUth EE2 g Aol o stojHo g 2T

module spec (2§ A9))
RESEEScU AR H = YZERAZEES HL Y
ModuleSpec o] QIAE A,

MRO
MAE dd ¢4 & 2AS.

mutable (7}H)
7V AA = ol i 5 AT id () & EAEA FAF UL £ = HA L.

rlr
(]

| & &7t importlib.machinery.

named tuple (V] J & 5Z)
“named tuple(] Y = FZ) o]t
g2 g5 Qe 840 AN E

time.localtime () @ os.stat () 7} BFESF 2k £831o], o8] WA 3H o) v d = E=ZAth
T 2 o= sys. float_infoY Yt}

>>> 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

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be
created from a regular class definition that inherits from t uple and that defines named fields. Such a class can
be written by hand, or it can be created by inheriting typing.NamedTuple, or with the factory function
collections.namedtuple (). The latter techniques also add some extra methods that may not be found
in hand-written or built-in named tuples.

20 Appendix A. &3


https://www.python.org/download/releases/2.3/mro/

Installing Python Modules, @ 2] 4 3.11.8

namespace (0] S 271

HP7 A = FA o5 32 Y E AP Yt AAlo S 3 E o5 37 (P A = ol A))
Bokotyet A1, Y, W o] F F7ke] s ol F F 1}—3— ol TES WAMA BEAS
ALF U of| & S°], 5 builtins.open Fos. open n() 2159 o]F &bl g3 +Eg Y
0. E, ol & FAL OH B EO| Y48 FANEA S LRI BEOIA AE AT FA4 Hp ol
222 =tk 9 & E0], random.seed () == itertools.islice() Bt 2 1 T4 5]
Z} 7} random I} itertools 2E ol o8] £AE g o] HE s A}

namespace package (©] & 7} 2| 7] ®])

EEERE T ]‘:3] 2 o] Y Z ¥k 7] 531 PEP 420 5] 7] 7). o] & F7F 7| A= B8] & 9 A7}
WS TE U, 53] _init__.py o] glen g 4t 97| 7] 2= thE Y th
BELZ RHASL.
nested scope (£ H H AF )
SR oM M-S FxEE 5. & o, U2 5 U H oA H A 4= v ol
A MFEES FZT T AFUTL SHA 2FZ e 7| BAo 2= 27T B, gL =4
%}t e Aol Fo ok Futh NG MFEL 7P R ATz oA ¢l FUTh npA A 2
A WHEL A o] 2 F7HlA 91 £ Ut nonlocal & M2 A:Zo] A% AL 3 e o),
new-style class (+ 2 €Y Ze~)

Old name for the flavor of classes now used for all class objects. In earlier Python versions, only

new-style classes could use Python’s newer, versatile features like ___slots__, descriptors, properties,
_ _getattribute__ (), class methods, and static methods.

object (7 A))
e (EYREYH & 2L TH(MAE) o] AYH ZEHolE. 3 BE 7Y ZH~
o HFAJA HolA ZHAY YT

package (3} 7] #])
A Python module which can contain submodules or recursively, subpackages. Technically, a package is a
Python module with a __path___ attribute.

A5 7172 S o) & B2 9717 £ HAIR.

parameter (W} 7] ¥H )
T4 (S WAS) AN 70

_/_,‘\_
e dee. ol B WARST g%y

o 9 X|-7| ¥ & (positional-or-keyword): 91 %] Q12 U 7] Y& o1z 2 ALEE F Q= ARE X AT
Y} ol Ao 712 Geie] v A as e ol & Sof th ol A foo 9} bar:
[def func (foo, bar=None): ... }

» 9121208 (positional-only): 91X ¥ A3 4 gl AXHE AFFUH X AF ARG
5 Ao WA RS BEe / BAE EFL 1 Fo) AT 4+ AEUT oIS Sof the

ol A posonlyl I} posonly2:
[def func (posonlyl, posonly2, /, positional_or_keyword): ... }
* 7199 =- 8 (keyword-only): 719 EZ R Al FE 4 Q& AAE AU 7| =-A-§ vj A

Eﬂ—’y\—g T o o) w7 R 4 EF ol A kol sk ZHA- X vl U+ 5 IH) 2 38l A
= F UL A& 9, th Al kw_onlyl £} kw_only2:

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

o 7}H-9) X (var-positional): (T} W] 7| M550 el A o] 0] Wol5o A § %] AREof H3l)
A2 = Jde=AA AAEY Y AD2E AAZFYUL o wj A= v 7 5 o] 5ol
* 5 ol 2944 Y2 5 AFUTh A& 5] thaoll Al args:

[def func (*args, **kwargs): ... }
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 78-715) = (var-keyword): (12 ol 855 ol 9314 o] v] o0l 1 71912 Aol T sl
AFE 4 e 999 A5 AN AAEL AAFU T ol v vl o] Sof

wr g ool Bol A Ao 4+ Ak, oAF Eol 12 ool A kwargs.

MASE A ARES AT /1 RgRw oh e A Aol AL B AAEL AT F A%

ol z} —9—017,3 & o xLe} w422 2pojo L} L2 += FAQ A&, inspect.Parameter |2,
function Z, PEP 362% H A 2.

path entry (F 2 JE )
AR 7N 7t A2E F REES 7] Y8 Fudhe dx2E A2 Y st .

path entry hook (Z & Q] &)
A callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules
on a specific path entry.

path based finder (7 2 7|4} 5} Q1)
712 vel A= A HE F o], Y2 E A Z A BE

path-like object (7 2% A A)
st A2 A2 5 Ueidl= AA. A2F AAl= F2 5 UERY = str U bytes AA o] AY
os.PathLike Z2EZ2 FT3dsE AA YY) os.PathlLike T2 EFZ S A Yot= AA =
os.fspath() ¥4 E TEZA] str bytes G A|l2" Az 2 H3E 4 5yt Al os.
fsdecode () & os.fsencode () & Z+Zt str Y bytes A4S HAS=d AFRE 4 A5 Yt
PEP 5192 =5 95Ut}

PEP

o
e

&Yt

shol 4 A4l A Sk PEP shol 4 AR U Elo] 40 E AF5 L vho] ik T xR A A - B
of Nt =2 7158 et A EAAUCE PEPE A Qe /5ol B @ A8 /1% At Y

27 A58l oF gtk

PEPL %8 A 2¢ 7158 Abeka 2410 ol A e 9¥& A5k sholde) Soi 2 27
27e 2N WEY 913 /1% W AYZS AL ek PEP A4 A AR UE WolA § 8 2553
uh) o A2 #4135} 8 A o] g ek

PEP 1 3x3A4 8.

portion (3 4)
PEP 420 ol 4 23 &) st A A °]% e V] of o]u}A| 3= dtute] f Al E glof] Eo] Q= 3L =9
A% (zip Lol A== A= 73

positional argument (¢ %] ¢l x]-)
A2 E HA L.

provisional API (23 API)
B APLE S E Soleielo) 7 S Uy 1
W37} o A1) A Qb v, 28 A o] 2k EAIE = 7, 7o)
) 5 8 A0] F A5 A S o] Qo1+ DAt el WA
£ 2 AU —APLE 2R Al ¥ 2 S 229 o

AUt

A API A Z A5, A i%‘r
A A S0 s A &

o] ”i}hﬁxﬂ‘roweﬁﬁlﬂ Al o &8
EUth o AR g2 P 411—%_%%1 HY

provisional package (%3 3| 7] A])
T APIE RAL
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Python 3000 (=} o]4 3000)
vho] 3.x wlj & 2ple] EE (WA 3 wjZ 7 A v o]okr| | Al Fof| hEo] R o] Fo|t}) o] A
S “py3k” 2 o] 27 % BTk

Pythonic (v}o] #e}-2)
£ Qo) S oA Auka ol A
§5 & ol 5L Arte] M= o2
for B8 Aol A H ] B S S A A BE B Ao s o1 B8 el
3 e E 2 A8 a7 = gk

O
ke
D)
52
rlo
>,
1
il
rlo
=
>
=2
My
B
N

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

o 2B, shol Atk & ol & th

{for piece in food:

print (piece)

qualified name (3413} € o] &)
TEH o]&. PEP 3155 o A @QQ‘/}D} 54 ]'-H ?:L—’Fgriaﬂ/\J —?—01] 7§‘FF§]-Q o] 52 A% ]4
ol 5% 25Ut

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

>>> C.__qualname_
>>> C.D._ _qualname_

>>> C.D.meth._ _qualname_

2ES 71g 71 =g A , AR BAFIE o) 2 (fully qualified name) S 2= RR | 7| A &S
ZFeA RER TH= ﬁgi 29 ol 5 guFYrch A& 0], email .mime. text:

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

reference count (=X 314)
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Reference counting is generally not visible to Python code, but it is a key element of the CPyrhon implementa-
tion. Programmers can call the sys . getrefcount () function to return the reference count for a particular
object.

regular package (A1 2| 7] A])
init._.py 392 ZESE A 2L AT 574,

ol T I A = EA 8.

slots___
SR YR HAd, JA2H 2 oERESS AT TS vlg] Adst d2d2 g e &
AATo Rz M2 Ao EHE FUTh A7) A71E AT, o BlZg e Lu= Aga)
17 Z 71tt2-2 Ao, v eo] Mze S8 T2 I A B 50 AAHAT Y= S
T2 A sk Aol FF U
sequence (X] @A 2X2)
An iterable which supports efficient element access using integer indices via the __getitem__ () spe-
cial method and defines a __len__ () method that returns the length of the sequence. Some built-in se-
quence types are 1ist, str, tuple, and bytes. Note that dict also supports __getitem__ () and
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__len__ (), butisconsidered a mapping rather than a sequence because the lookups use arbitrary immutable
keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-
yond just __getitem__ () and __len__ (), adding count (), index (), __contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Operations.

set comprehension (F 3 A= 23 A)
ol g &l = 84 AAY ARE Hesta A3E F-2 HAFS vkt 1HA s Y. results
= {c for c¢ in abracadabra if ¢ not in 'abc'}E EXEY F
A A g t}. comprehensions2 2 514 A &

single dispatch (& 2 t] A3 x])
T o] shte QAAFY] Fof| 72 AR = AlvE S Y Aau) X9 st FE.
slice (&g}o]2)
BREANAL Y SR E XT3 7 iﬂ SOl AE AT HE B
variable_name[l 3:51 A9, [] dNA oJ8 M| AE FRoZ R
A2FIYPE) RS YRPo= Sllce AAE AUtk

special method (54 M A &)
s}o] 4 o] 5301] ojd AkZ, QA 22
o] BER AFStaL Ehe © Z
AF U

statement (& 3})
BHL AYE (ZES “BE (block)”) & P4 REJUTH EFL
ARk o8] 7HAl 2 E Y st Ut 7 1f, while, for.
static type checker

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

d 2 AT o FAFeE TEHE VAR ojd HAEE F
15< 231 Y5 th 54 oA =+ specialnames ©f] &A1 2 THE 0] A

el

@4 ol ALY AAEE

strong reference
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 refer-
ence, to avoid leaking one reference.

See also borrowed reference.

text encoding (B] A E ¢137.9)
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”.
text file (B A E 5} 4)

scr AAE AR & £ AEAY A T domqYe dAEEWo= AG Ao m e

M rstn B AE o7 S 2% JE Uk HAE 9do 2L BAE BE (1p! Ly

2 99 9}, sys.stdin, sys.stdout, 10.StringI0 Y A2HAE & 4 J5Y 1’/}.

Hlol 2GR AR B A3 & 5 A 5D AR A Hhol el 3 =
triple-quoted string (3% u}2 % d Fx19)

w53 (7) U 22w 3R ()
ﬂ%%wﬂaﬂ

A}

~

=
A
O]Tr°ﬂ/\1 ER7F s Ut olaA ol H A gL Ao
+ 5 53, A7 BAE 27 Qe ole] 2ol AW 4

24 Appendix A. &3



Installing Python Modules, @ 2] 4 3.11.8

type ()
oW AR ] §& TR0 oW FFY ANAXE AR FULH BE AF = Fol ASU T AR
P& _class_ °E ﬂwt-'rEE RA 2T AU type (ob]) 2 & 5 AF U
type alias (3 ol g 2]o]x)
32 A ztel B Y 3te] BEol A& Yo oo,
Yol Qelol 2t ¥ Y= Bedett vl R8T o8 5
rdef remove_gray_shades ( |
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

o= 2ol o &7 9 e 5 dsuth

Color = tuple[int, int, int]

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

o] 7158 A3t typingd PEP 4845 2314 S
type hint (& 31 E )
He, Fa o EGRHE D 34 w7 H 4= L} 93 3o 7| oiE & 3-& XA 8k o wE o] 4.

Type hints are optional and are not enforced by Python but they are useful to static type checkers. They can
also aid IDEs with code completion and refactoring.

A Aes AYdsta, A9 Hg, SH2 JERE 9 F59 F FE+ typing.
get_type_hints () & AFE8t] AM 2T - S5t
=

o] 7= A8t typingd} PEP 4845 3

g

A

.?o

universal newlines (f-UH A & J7)
q%ﬂ@%ﬁggECZAIWEQMWP-ﬂAEiE%%g
Z]"?\:]_'a] '"\n', '{:]_E—?—.E -{:]_’Ezﬂ \r\n', ]Z(j_,] UHZ]_E/\] :7‘:]_.3:“ "\r'. _'i__7‘l_7_q?_ /\]’%
bytes.splitlines () %} ol e} PEP 278 £} PEP 3116 = E A 8.

variable annotation (] LHo]A)
He e Fda 01 g RHEY of o]

W e SR oERRE B olde 2wl o d2 A8 A YUt

class C:
field: 'annotation'
WS olieElolde dulgor o Y= AHGHUTh 8 o), o] WSt int S AL A0R
e o
[count: int = 0 }

W o] o] A B2 A A annassign o A A ™ gt

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see annotations-howto
for best practices on working with annotations.

virtual environment (7} 2+7)
slo]| W AL & 219} 28 =7 ;o] e }\]/\8101]}\-1 AN E = o2 oM S8 =7 TS o] £ 2o
VS FA FowA, Fol HH+ H7NAEE AAFAY A =S
dggoz Aud 49 87,

venv & HA| Q.

virtual machine (Z}4} 7] A))
sz EYolvtog FoH AFH. go] e 7H4} 71 A= vlo| E T Huld e 7t 8t vlol =

T APt
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https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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Zen of Python (=}o] % Al)
sto] A Tz}l gl e B9 5], Ao & olastal AHEoh ol =] HUTh 9]
t3}e ZEZEo|X “import this” & Y3t EYUth

X
=

=
=

rlo
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o] A Aol &3}

o] A A& reStructuredText 2280 A TS0 X Ao 2 Jlo]M AHAE 93] EH3) A2
2l Sphinx & AH&- 5 U T
A A e} o] & A5 EA QA LS sho] A A o} v A = A A 0 &2 A B AR =g g U T 7] of 5t
3 AT, o Wby ol tf 3 A B = reporting-bugs 3| 0] A & F LA Al 2. A 22 AL F AR AL
i
e o)A Be s =gy

* Fred L. Drake, Jr., 92} 3}o]d A A = F39te] AR o)A @& 2Rl =9 27}

* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 slo]d AwAle] THAES

B2 Abgho] shol A o], shola F gholB e e Yl shol Aol 715t 7] o] Ak FE A Q)
22 glo]y £ Wi ] Misc/ACKS & FZ M Al L
stolzdo] o] & B X A

27


https://docutils.sourceforge.io/rst.html
https://www.sphinx-doc.org/
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.11/Misc/ACKS
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appeENDIX C

>

o A9} 2o A

[".\.4

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 ﬂ a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 UTH 2001 W, IfolH A Z E 9 o] XH ©H(PSF, https://www.python.org/psf/ ) o] A 8= A5t
o] BAl= stol M HH A A AYAAES Aot S-S YA v e 22 Yt Zope Corporation-&
PSFS] 591 394U o}

BE gpo|p w232 I A2 YUTH(F N & oo ths A= https://opensource.org/E & 314
). AR, L (SHA v AN obdUTh Thel 2 Wi £2H-2 GPLF} B8P LT ofele] Et
chope ol e 2ok AU

EE e 287 GPL =3}

09.0~12 n/a 1991-1995 CWI yes

13~152 1.2 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 no

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

212 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o)A 2.1.1 2001-d#] PSF yes

Hi: GPL¥ SHETH: AL 927 GPLE Sol AL W E stk 42 oJnapA: ghayrh B
shol 4 2ol Ml At GPLT 9] o] e Bo] MAL 37 4% 5 21 248 HAL MED 5



https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org
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Uth GPL &8 glo] A~ alo] {7} GPL 3ol R H th 2 A Z EQ o] & A3 4 A ok o2
A2 28A A5t

Guido®] A 5}o] o] W& 7H5 57 THE BHE 93 AR AAE A A= T,

C2 s}l ol A 28} A A1-83517] 1% o] & ok

Z E o]} A A= PSF License Agreement©l] W2} gFo] Ml A7) Hof = U},

2
}o] 3 3.8.6 5], ™A 9] oA, 28] & 7] e} Z == PSF License Agreement 2} Zero-Clause BSD licenseol|
% ol Al a7 B og YTt

e} of
shol Mo SEE AR 4T E9 o]0 12 Fhol A7t AL F YT ehol Al As o5 2ol Al 2o o )
= FES 3] JLH U ol 3t shol A BAAY BEL w3k 4z e olo] gt eho Al B
Solg Az L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.11.8

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

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

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

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

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

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

distribute, and otherwise use Python 3.11.8 alone or in any derivative

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

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

Reserved" are retained in Python 3.11.8 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.8 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—to Python
3.11.8.

4. PSF is making Python 3.11.8 available to Licensee on an "AS IS" basis.

PSF 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 3.11.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.8

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.8, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.11.8, 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" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(th= ol Al ol A<

C2. stolHo] A 23t AN} ALR-57] 913 o] & okt 31




Installing Python Modules, @ 2]~ 3.11.8

(o] 3| o] A ol A Al)
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

(Th= ol Aol A%
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(o] 3| o] A ol A Al)
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 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 3.11.8 DOCU-
MENTATION

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

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

C.2. stolHo] A 2at AN} ALR-5}7] 913 o] & ok 33
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C.3.1 24 E 9 AH

_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek Feo 7Rt F=ES 243Ut b2 dd T2 A4S Iz &0 Addth

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 27

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR Th:

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

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

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

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

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

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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.

%
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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
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-S kqueue S1E 3] o] 2o thal THe 3} 22 39 AlgHS ERFU T

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AFUTH 7)o &= a3 22 W§o] Z3E o 5T

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod £} dtoa

The file Python/dtoa. ¢, 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.

E

E O

*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

*

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

The modules hashlib, posix, ssl, crypt 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
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

(Th& s o] A ol A<%)
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(o1 A = o] A | A Al)
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,
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

(Th& sl o] A ol Al<%)
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(o1
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,
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.

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.

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.

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.

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
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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
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

_ctypes &2 Tt E ——yith-system—1ibffi & FAIS}A] &= Sk, £ SHH libfli &2 AR S A
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Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

%
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C.3.15 zlib
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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.

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 &3} Ab&5 = Al Hl o] E9] 732 cfuhash ZR A EE 7|9to & 3

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

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

C.3.17 libmpdec

_decimal BEE2 WU EE —-—with-system-libmpdec & A 3}A] &= 3, 2 3HE libmpdec 4~ AR

& A-gstel MEg Tk

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

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

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

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

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

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

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

C.3.18 W3C C14N H|2E 2~ 9| E

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.

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

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
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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binary file (d}°]\ g 5t4), 13
borrowed reference, 13
bytecode (H}°]|E Z X&), 13
bytes—1like object (H}O|EEH

C

callable, 13

callback (%), 13

C-contiguous, 14

class (E8 ), 13

class variable (Zd 2 ‘?’i-r) 13
complex number (B4F), 1

context manager (ﬂﬁﬂéE &=, 14
context variable (FHAE H) 14
contiguous (A%), 14
coroutine (ZFH), 14
coroutine function (&
CPython, 14

2 Zda), 11

AR, 13

9 ), 14

D

decorator (dZ g °]H), 14

descriptor (H2ZHE), 14

dictionary (844 &), 14

dictionary comprehension (YA g
), 15

dictionary view (844 g H), 15

docstring (F2~EH), 15

duck-typing (8 E}o]3), 15

E

EAFP, 15
expression (E34)), 15
extension module (% =

F

f-string Q‘—%Z]'oaﬂ), 15

file object (I AA), 15

file-like object (L& AA), 15

filesystem encoding and error
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finder (3}¢1H), 16

floor division (A4 YA, 16
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function (&), 16

function annotation (&4 o]k H|o]A), 16
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garbage collection (7}8]A] A), 16
generator (A& ] H), 16
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16
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GIL, 17

global interpreter lock (A< QB =ZFH
=), 17

F{
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immutable (&), 17

import path(YXE F=),18

importer (Y2 ¥), 18

importing (Y3 H), 18
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interpreter shutdown (JEZEEH £8),18
iterable (°]E & E), 18
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key function (7] &), 19
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locale encoding, 19
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magic
method (WA &), 19
magic method (W] & WA &), 19
mapping (W33), 19
meta path finder (WE} A Z 5}2lt), 20
metaclass (WE 28 2), 20
method (H A &), 20
magic, 19
special, 24
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20
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module spec (RE 24 20
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mutable (7}H), 20
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namespace (°] & 271, 21
namespace package (0]& &7« JH7] A, 21
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object (AA)), 21
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path entry (AE AEF), 22
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PEP, 22
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Python 3000 (3}o] % 3000), 23
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PEP 1,22
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PEP 278,25

PEP 302, 16,19
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PEP 362,12,22

PEP 411,22
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PEP 483,17
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PEP 585,17
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regular package (B 3 7] A), 2
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sequence (A]|#A2), 23
set comprehension (H A=
single dispatch (AZ Y29 x])
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special

method (WA ), 24
special method (E4 WA E), 24
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strong reference, 24
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,24

text encoding (A1AE Q137 4)), 24

text file (Hl2E 1}19), 24
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type (%), 25
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type hint (& 31E), 25
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universal newlines (U = 37),25
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variable annotation (4 o] E|o]A), 25
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