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the Python Packaging Authority is the group of developers and documentation authors responsible for the main-
tenance and evolution of the standard packaging tools and the associated metadata and file format standards.
They maintain a variety of tools, documentation, and issue trackers on both GitHub and Bitbucket.
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https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://docs.python.org/dev/whatsnew/3.6.html#deprecated-features
https://docs.python.org/dev/whatsnew/3.6.html#deprecated-features
https://packaging.python.org/installing/#creating-virtual-environments
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CHAPTER 2
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the YL shol A 3714 AAA H A MY mE T Y24 S AA P

python -m pip install SomePackage

z]—“r POSIX AH8-ZH(H OS X 9} 252 AFEALE 23U ThH Y] A, o] A A9 oAl & 71 2H4
° b g gicha A g o
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AAH L ThE S5 A2 AL D UL, 5717 o 23} 6l 4 S 2w-LE 2 Folof T Th:

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

python -m pip install "SomePackage>=1.0.4" # minimum version
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25 o, I ol
RES Jagolssle ™ HA A7 @ FF ok T}

python -m pip install --upgrade SomePackage

pip 9 1 7)ol Beh ol B AR ok RS shol 4l 774 ALA A A4 ol A 2E 5 T
7P a7 AL venv RES SOl FAF UTE 4 7HE @A sh71AE AA sk fol :Ad
Weg Aagu.
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https://packaging.python.org
https://packaging.python.org/installing/
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https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 - {d 2 A H o) WA sholH oz 2Tz

252, W OS X ¥ t}2 POSIX Al Ao A=, A o] A A H slo] W HE S —m A9 X2} 2831
pip AHES A4 A 2

o
Ry
X

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 wde] 214 pip ¥

= A2 = dsUth
A=A = py Fol W AY7E

- 29 X &} 2 A AFR A L
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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https://packaging.python.org/tutorials/installing-packages/#install-pip-setuptools-and-wheel
https://packaging.python.org/science/
https://packaging.python.org/extensions/
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APPENDIX A
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>>> T3 9] 7|2 shold mEmE. AE xS Y oz ABY 5 dt T oo 4 A5 B

2t03 Tlo]HM 2x T T E Tlo|M3x T &

2to3 & £F golB oA 1ib2to3 & AlF WE};F—'T%’E‘EEQ‘OQ‘F Qe 2THEE
TOOlS/SCIlptS/2t03 2 AFFH Yt} 2t03- referenceE HAS

abstract base class (34 W] o] &~ S'EH/\) ZA o]~ F P At hasattr () T2 EHIaYES EHs
= q

Ak o) LA B2H (o 5ol, W4 HAE) AF, AL ol 28 A S WL AT FLEA
S Erol® & MR ABCE M3 AN ZeAE w Qaier, 2948 Asshd shonlA
% isinstance () 2 issubclass () o 3] ZAE + = SFH2EY YT} abe EE AHA

S Wl e. 9ol 0Ol L B8 U4 ABC ol mhers ol o8} 28 A8
(collections.abc BE|A]), rx}(numbers BEINA), 2EH (io EE )
29 (importlib.abc REOIA). abc ZEZ AHE3 A A4l ge] ABCE WHE $% Y5 Th

annotation (o] E|o]A) FHo| Wl 3 I E Z AIREH = HS S22 o EZHE =& T4 wj/jHs
Rk g A28 Eﬂolt"ﬂ‘%‘l}-
A o] o) iE o] d2 A3 A Zbol] AN AT 5 QAR A Mg, el S W o]
7t g, 2, '51 9] __annotations__ &4 oJEEHE AFE Yk

Elo] A& 77
o] 7]%5& Ayt v o%leﬂ ol A, 3 o] = E| o] A, PEP 484, PEP 5262 Z 234 &
argument (12h) ¢S T2 0 ¢ tUAE) 2 AgE s gk F SR AR AU Th
o 7Y <l }(keywordargument) St T2 w) A AL el 82 A (o & £01, name=) £+
x5 ool 22 AU E R AEEE AR & £, b33 22 complex () T&°A 33

5ERF 71%5 AAA Y -

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

o A A QA A} (positional argument): 71 = QA X7} opd Q1 A} ol
He AU olE 2L o ool * & 2o AT = UFUTh A& S, e} 22 EE01A4 3
5= EF A AR Y
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https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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complex (3, D5)
complex (* (3, 5))

A= T vt Y ol 5 22 A Mo gg Ut ol thYgoll B85 = 2 ‘éoﬂﬂﬁﬁfﬂtcaﬂs
B il

Ae BAL. BYACR, o8 B4 AR A8H & dHUth FalR ghol Ao ol
oI U,
So13 e vl @5 FAQ A Akl v 4=2] Zpo] &} PEP 3625 R A 8.

asynchronous context manager (W] 7] AYAE #2]2}) _ aenter_ () &_ _aexit_ () HIAE=E A
3o 2 M async with oA Hols B4 & Alojst= AA. PEP 4922 = Y5 5 Th

asynchronous generator (3157] A ole]) w5 7] Alvld ol E o g FT

°|e & 5
U2 BolL, asyne for FEAAFL S IE e FES U

ghatthe gl thE Ut

def 2 AoH &= =F

TrE=vyield Efﬁ/-‘l%

PM r_vL

HE 57 Aol ¢S 7He] 7| AW, o™ 2ol A= vE 7] Aldd ol E olH e oY &
el U th o w ok o )7k BaehA) e A9k, e o8 A BB TS ik

HE 7] Al olE &4+ await B AT asyne for 3} async with ¥ =38 4+ J5

ek

asynchronous generator iterator (¥]£ 7] A& o] €] o]E]d o]¥]) v]5 7] Al o] g Sl wt== A A,
Hl 5 7] o] g o] E Ad] __anext_ () € T&31W AHolEE AAE ST, o)A TS
yicld B84 744 05 7] A el ol el Bl uhel e A g gk
Zyields QAALE A E ST, TR (A AFEH 7] 5 ry-2ES EFE)
AR e E 71 FUTh b5 7] AlFdl ol o8 dolH 7} __anext_ () 7} EHF= E
olgfolHER AN H, Wyt Zo® BTt PEP 4922} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o]e]2] &) async for EolA] A& E 4= = AA. __aiter_ () HA
ctevs7] olHd olE & el oF uYth PEP 492 & = JlF YT

asynchronous iterator (B]5 7] oJE€]#|o]E]) _ aiter_ () & __anext_ () WA =E Z£d3= AA.
__anext_ =g olHE AAE Sl FoF gt} async forE StopAsyncIteration o9
79 @ 78R W5 7] ol el ol Fle] __anexc_ () MAE7} BelFk of ol B E E 4o

PEP 4922 % 9% 95Ut
attribute (] EZ|RE) FXFA S 8ot o522 2= AA L} A3 3k A& 501, AA o7t
AEeHE T AN E, 00X F2H T
awaitable (o] | o]E]E) await T A AT 4 9= AA.
ARA7FE 4 95Ut PEP 4928 B A 8.
BDFL #}H] 2% £ Al =] 2} (Benevolent Dictator For Life), = Guido van Rossum, 3}o] 21 2] A A},
binary file (9}o] L1 2] 5he]) Who| =A% A7 52 97 & 5 A 5 217, whol Y 2] 5ol o 2 wpol
HEl = ('rb', 'wb' =¥ 'rb+') 2 €8 3}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & Q1A
str AAE A1 2 5 Qe 5k AAol] el AL B4 519 E Bz AL,
bytes-like object (R} o] E Q7 2} A]) bufferobjects & A Y31 C-A5 HHE QA2 E S 5
5% memoryview 7“ AANEL ER0]T bytes, bytearray, array.array AA =

u} ]Eoﬂa AR S vfol vz Ho]E]2 Oes oe] 7hA] A S o ALeE 2 2T}
Hhol g st & XV‘ 271S 28 A% 2L ASo] 9T

o Q4HES uhol U] HelE 7t AW AL BRIt A5yth old Aol AFAE FF A
7] vkol =G F AR e 3

H

FZE oy await_ () HIAEE 7}X

A3k b ¥ 3 AA| 9 o2& bytearray & bytearray 9

memoryview 7 & Th CHE QAHE S uhol 2] HlolE 7t B9l AA| (“9)7] A& o= A

AR AFZEHEE QYT o]H AE9 o2+ bytes® bytes 2 A2 memoryview 7}
1%k

bytecode (H}o] E F.&) Fo]H £ FEEvlo]E FEZ A9 AE =4, CPython 91 E] Z 2] €] of| A T}o] #

s e A RA T IO E TEE oy o] AA H o, 22 1AE F WA 4G )

O webx) A BHE L o (A 0] A Hhol = S 29 AR TS 318 5 g Th. o “E7 o] =

12 Appendix A. &3


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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2 shol = =] 9§31 714 € AL 14717 A ARHLkR W) vhol= IEL

MEZTE vhol i 7P 71 Al A AE A o2 JIH A =, whol i W Zhol] b A o] A = gtk

2ol Fo 8 oF Pt

Hho]E T §ol o] B2 dis R E Aol LT
class (2| 2) A2 A2 A

A4kt WA= 4o 5L EIITh

class variable (2] 2 W) Fej2olA FoH 1 Zea 2 (5, FH929 ol A7} ek 2} o
ARt A E = W,

coercion (Zo]A) 22 PO F AAE Fubsh= dAte] dojus B¢ S P A2 AE 2 PO 7
SAH g HEsh= A ol & 59, int (3.15) £ AFE A 382 WAL ARk 344.5
oA, Z+ At ThE F o] I (Bhih int, THE ShbE float), B T3H7) Aol 22 P o2 WSl of
g"/]ﬂ' 27 ¢F oW TypeErrorE oYUt FojHd glole, a8 = A4 22 T8
M7 e Poz Agge|Folor Ut o & o], 1 3+4.5 3= thAl float (3)+4.5

complex number (F2:2) 943k A4 AJAgl] gAY, BRE A7 A g Rol s Fog %3
Huth s 5RE A 54 9l (-19) Xﬂ% )E F3 A, FF 4‘1°ﬂfﬂfli,€—;‘°ﬂ/ﬂ%
2 Z271FUh Shol M2 T2 VU S 2 & BASLE V|2 ALFUL d¢RE 3 AAE
oA Z71F YL A E =91, 3+13 math 2EY BAas Aol 83, cmathE AHS Y T
450 8829 3 22 $314 75Utk o3t w72 Zetthd, A9 43 FA|

=]

t}
context manager(%’i‘é‘.éE #2]2) _enter_ () 2} _exit_ () HHEE HYFOoZH with Fo
WA, PEP 3430 2 =5 Q& th

context variable (A€ A E daE0 e o S 71 F e Hg. o= 4 A ~F =T}
ol o sf D}E FHL A 5 e 2HE-2E AF a9 STtk 28U, AUAE WS E
E3), slue A AF T o8 A 1/\1;7]_010/\01qu A E H4o £ 25 = T AA

H] 5 7] Eﬁiﬂoﬂf\i He S

contiguous (%) ¥ 3= A &3] C-A S5 (C-contiguous) ©] 71 U 32 E & A 2 (Fortran contiguous) Y 1] 455 9]
St AR A WA C Aol T EE e Akl e QA A, 7
A Z2 A3k, 001 A Al &ehs LEAE AP 29 A TR W& 2o v X5 of of 3hu o} thA}-d
C-a% Mo A, 2] 40 EATE FHEL PR 0} 0hA o} el 20} 7wl Mo
SHAI R ZEd A% w Goll A=, 3 HA Ad A7 7 ke B T

A3lE A Y YTl contextvars

coroutine (7% ¥l) Coroutines are a more generalized form of subroutines. Subroutines are entered at one point
and exited at another point. Coroutines can be entered, exited, and resumed at many different points. They
can be implemented with the async def statement. See also PEP 492.

coroutine function (ZF-€ gt) 78 AAE S8jF= ¢ TIFH 5= async def FOF A9
g 4 9}3’_, await El-async forﬁ]— async with ?]—.4 2 2383 4 95Ut o] A S -2 PEP 492
Oﬂ o5 == A5t

CPython 3}ol¥ =2 T o] 7114 9l 23 Qd, python.orgol| A v = Yt} o] F£¢ S Jython o]}

g7} 9,1% “H o] “CPython” ©] A& Ut}

decorator (d] & o]¥]) t}= = g4 9d|, 25 Quwrapper EH S /\]'g ot g wW3lo g

ALH Utk g Z g o)e 9 &3 o= classmethod () T»]—staticmethod Ak

H

ol e B BA A BPY LYYk TS F I A E v o= FEFIh

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

e, @ A5 2y ok Bl e ol elof tha o A S g2 4



https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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descriptor (23 HE]) WA= __get_ () ©Jy_set_ () o]t} _delete_ ()& B3t AA.
’EHA AEYREZIUATHEH I o], JEYHE 23 =523 A2 &S oy} HEF,
bE A AW 2AY, A= A S o, a2 Sl gAY A bEtal o5 B3R AAE
Suyth dﬂ%bﬂﬂ*i%ﬂf&, dgete taagdy WA=t SEP Utk HaagdHE
olﬁﬂé} 2 gho] Mo ti gk 22 o]sf| o da] o, T, WM E, Z2HE, FElavAE, 28 Y
| A C,%ﬁ N Fz 5o B 759 728 olR 1 7l W dYth

Y2 HE Q) WA =Sl o3k 2kA & W &2 descriptors of] L34 T

dictionary (“:’,/‘:]L‘]E]) 99 9] 7] & gholl &A1 7] = AF v Q (associative array). 7]+= _ _hash__ () &}
_eq__ () MAHEE ZEEE QAT E = AUtk oA A gta 5 Y Th

dictionary view (“"K%L-]ﬂ H) ,dict.values(),dict.items () HA =7} S F= 4
AsSgxdE | E]’-T’——‘T'— E‘.ﬁﬁ'ﬂﬂgc"ﬂrﬂﬂ%—;JH‘Ezﬂ““?ﬂ'—tﬂ /‘:]
el 7t WA E o, §7F o = XY9Uth gAY RE At glaER vyl

list (dictview)E AFRSHH . dict-views S H A 8.

docstring (5229) 29}, U< A A BEA 02 Gehtbs 249 dH Y. A9 =7 A
2wl A A 5, F 5k e AA s o] S Ze s, B, BES _doc_ ojEelHER
AIH I AEZ AT AL Fomg, AR AHAE AT PEA FaIh,

duck-typing (] €}o]F) Zu}E < H 7}%1% 2 Adsted AA S P& BA e 22T
i%ﬂﬂ‘%’\? HUt e A 7 Hola 22X
Ao olE]H o] A~ S 7L2zﬂ-o§4q A AAE ==Y
2 AsY D}- Y Eteo] B2 type () ©]ttisinstance ()
= AHEE AARE gt (AR 9 Erolsg o] 4 | o] &~ %EHQEE%% T Aol o sf of
FUtth) thAlel, hasattr () AARG EAFP Z2 2892 U T

o
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~
o}
<
0
b

oo
)
r'%
- (i
ﬁEr[o
s

o
_E,OR

o—gH

S oot ot O

ot 2, |
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—

EAFP 3= R ttE= 84 & 1317] 71 4 v} (Easier to ask for forgiveness than permission). ©] &3] &2 4= Q&=
spol4l 7% ek 2, SULE J| L} o E el HES ZAE /HAek, 1 /0] BelW ol e
Yt o] %1._710],57_ “H]'E 2B L Tl try 9t except o £ E EA A A YTLE o] HHZY L C

S} 7+ T} = wre ol o] of A x}f,iz\}i’uﬂ LBYL 2~E} 3} o v] g Yt}

expression (2@ 4]) oJW Fro® Fo|d ¢ J= AN 27h b D& W, A2 2 HE,
o, A EZYRE QM AL T3 22 e ST E X 455 Fob & AUt
te gL dojel iz Ao R, BE Qo] TS0l BAAA AL b Ut whileA W, BEA
0% A S Yt T Fol AFUTh B =& Fgolw, EHA o] obul ek

extension module (273 &) C U C++2 ZAH REY|, ulo] W] C APIS AH&3| A 3 4] o]} A2}

o
ol
-
41
X,
g
i)
Rl
4z
it
rlr
fin)
H
pech

f-string (-EA1g) '£' U 'F' & o] B ExE gHEES
TAHE g HE 9 YDAt PEP 498 & H A Q.
2

file object (3} A A|) 5 o] 3l oY A FA API(read () Ywrite () 2L HAEE)E =2
= 7”1] Eoil HJ of e}, 3+ AA = “Xﬂ 1'4/\3 2e] 3d O]‘)r"/}e ?qﬂ% A 54l A
(12 So), £2 428, dlvl=e ww, 27, vl =, 55) o gt A~ 2 S % LUt

i XS} 7“ xﬂ% g dF A ] (file-like objects)\} 2~E (streams) olgt1E B3 E]—.

AA 2= A B57o 5td AA =] A5 UL & (raw) vlol ] 2] 312, W 3] = (buffered) vfo] 1] 2] 312,
BlAE 919, ) Qe Hio]latio BEANA AAEUth 3ld AA & vt A e
open() ¥+E

ol &
file-like object (J]-° FAA) 3t A 9 njss g

finder (3}¢1t]) YZEE RES AT 20 & o a1 A= AA.
ol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3hE B A =2
Q1T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}QlH.

] ZA] 3 W82 PEP 302, PEP 420, PEP 451 o] V-3 Ut}

floor division (35 p3e4) 43 7 7He 442 141%‘6}% S U 35 Al dabaks /o
& Eol, 2411 // 49 gL 27k HAAL Ay A2 2,758 B UTh (-11) // 4
7} -2.752 W 8 -30] Holl G2 of Tt PEP 238S B A 2.
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= (AU T oY AT AEE = A=
], um,] msg<>ﬂ AFLE S QLU v 7 w4 9F v A = 9} function Al AT B AL

=]
function annotation (4= o] ;B o] A1) <= w7l W= b3k 4] of 1o g o] 4,
2

5 ofEo|de YA OT P = 2 A of, o] P4t T Y int ARE
t

=
=]

Q
)

=

&
fol
nH

R
=2
X
2
ra
)
o
it
v
N
rlr
ne
L
1o
M
02i

“ T

dlol5Q Aoz 7|, SA9 in

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

& o] .o H| o] A -2 function o] A A gt}

°] 71%5& AWt W o) nE o] 4 7} PEP 4848 Fz oA 2
_future__ =27t AA A me B9} T A bt A Ao} 5SS BHHT 5+ Y2 Hi

N RE.

__future_ EES YZESIL I WHFEY Fhs= FollA, A 7l 50] AA A2 Aojo 7t

<, AARE 1A 0] 7] Ho] Hl=x B 2 95t}

>>> import __ future_

>>> _ future_ .division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}8] 2] 42 7)) ©] AlLE A 9= W28 2 vhgddls A}, 5o
Az +3S 7”]5}13%3_??1‘:%ﬂﬂﬂ]ﬂ-’;ﬂﬂg I RE PAR
FA7 = ge BES AFEIIA Al 4 A5 YT

generator (AU & o]E]) Al o] E o]l olE 2 BeFLE 34, duk LAY Ho|=g
W yioid £9 9% EQUHE Aol thiuIth o 4E & or £EE A ot )
st 3l Wo) bR Al 2 Qs YTk
RE A o8 48 717 A e, o\ Fuo] A& A @l ol g o] Ejelo]E] & h= Ut o=
ol o vl 7 el e AE, AT Bol MA RETL g

il rz

generator iterator (AU #] o] €] o]E]#o]€]) A& o] e 7 e A
Ztyield: YA A SR A& St a, T XY (A HLER 7] T ay-252 2T3H)
A8 e E 71Utk Al d el olH e ol H 7t AREE, od 2o 2 B (EEntth

Mz A2k ok thul g Y eh.
generator expression (F| & o|g] T3 A]) o] €
for A AR b if Aol ol 2+ AW RAAN AH Uk AT 2

9% %52 B YUTh

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

pdg

b=

SR IR G 5E

]-o{r

generic function (AW & &) 2 AAS A2 T2 AS o tis) 733 o g
f o] E FEH o] AR E A=t Gag ol o8 2 Ut

)
A
AZF ] x] 87 23 functools.singledispatch () Bl Zd o]E & PEP 443% E A Q.
GIL A< Qe zglE 5 & BA LS.

global interpreter lock (A9 ¢1E]Z &]E] &) 3} Hol 2 A d1}e] A EV} slo] M vlo|E 7 & 2 A5}
5 B8] 19 CPrhon SVE L AL S AU S (a1eto) 22 F AT U FBEE 2
ote) AA Bdo] FA Ao FA] A 20 el X sHE = 7hE o] 4] CPython ?@% S5
U dEzgH JAE A2 A2 JdHzEHE ds2de3str] 47 e A, o
=2 AN AAN AR FE49 B B2 AP
AT, o f B BEE L, RO A BT, GFol b A 2L AL A FA A4S Y
Wl GILE whshe % A7 9l Th £8, V0 S @ vl 34 GILE v o,

(A T 2] A5 B 0] B 8 1) 28 S 0] 2 22 (free-threaded)” 1 2 2] B & THE 114}
S B9 wde AT AR By, T vd Z2AA 499 4% A7 4517 w2
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Ytk o] A5 ol E SE5SE 22 7S U BERoH wheolA f A vlgol H o2 Zlew
o AR AF YT

hash-based pyc (3 A| 7] %}t pye) & % *‘& sh7] el sl G s Aol HF A AlTbo] ofd SjAIE
A}L3= ol E I = A 3t -invalidation& #Z 34 &

hashable (3] A] 7}%5) AA 7 9 1 WA = F A S 24 (__hash_ () A= 223

# l 2]
h, o2 AR A HnE 5 Yol (__eq () WAEZ B3}, 5 A 7}Ls}umzmr,} z
Tha W) 2 H] = A s 3 AR £ oHAl%kO Zrolok gt
£

A AHs A AAE A e Y Ay Wgte) W A
m%agiﬂﬂﬁ%4%ﬂﬂﬂ%ﬁﬂw

ol 2 R AA 2 A 7 U th (B12EU A B 22) 7hd AE o s

@ 4 QA e, o] AR TRE o

la‘xl s Uth (FZol v frozenset Z-2) W AH U EL 159 24 E5°] slA 7t & wf vt
Al Zhe Utk AR A F o S ad A" As AAEL 7|2 Ao A Zhe U (AH]
Al AL stas) RF a2 ra va s 3, shA 2 id () 2 FE eyt
IDLE 3}o]dZ 91353 H‘ﬂ 217 (Integrated Development Environment). IDLE-2 5}-0] A 0] 3 5= uj| 3 2hoj]
wehet 71249 B3 719 e xelel 874 o
immutable (£¥) 149 s e AA. =9 AA = A4, T4, Fee TEEUD old AxS 2
HAE 5 stk A g2 A sk Al 7”7<ﬂe WS ofof duth. WaHA] o= sl Al ghel JlofoF
ste StollA 523 4TS Futh A& =], dM e 7.
import path (YZE Z2) F = 7] 910l 7 JZE S BES 27 H8 A= F42E (EE= 4=
dEL) Y 5F. YXE 3= 5 o] F2EY HF52 BHF sys.path 2HE FUTL AU A H
7)1 X2 __path_ oEFHEZRE L 4% 9JH5UTh

v
s 71 7)2] A R w s
L

importing (232 €)) 3

i
1o
3;-_1,
)
o
M
§
N
o |
|ru
2l
Y
1o
3;-_1,
)
rx,

SEo A A8 5 =S S AL

importer (JEE) BEE 2715 51 22 5% sH= AA; FA 0 shole] o) 2] AA ek,
interactive (C]3139) oo 4 h3lY QEmel8E 23 g, ANz 2EmEd A 24 21
ﬁ%ﬂﬂﬁ4wML5&§%%éT%%#%W%%ﬂHWOWH“WHHmeQNﬂﬂ

*ﬂﬁ( H/] =] 7ol A ’EE—“. St AL 7Fs 2 4 AsUth. A O}Olﬂoﬁe HAAPIAY 52
A7) A& EthEE v A e J‘%?Mv}(help (x) 2 7] 5HA &

mterpreted(OlE-] ZlElx) vlolE = AHAupd o EA) wfFoll I =] Ea*ﬂﬂﬂ 3R] gk, gho] A
2 At Adoj7t ot Az g E dojdUth o] A YA H o2 Ad 51dS THEA ‘E%F—L:—
Ai LS AP AR A= YUt T 220l F o 3] A7 &= A T QU H
Z g 0101—5&% At dojEg g2 /oW A F71& 25Ut tshd = Al

interpreter shutdown (QJE]Z2Je] £8) £ 53let= RS S of, sloj A e =Z g EH =
AYgsted, Bgolv o 7 T8I W R F2EF T2 =
Sy =3 7 A A7) E o
TS AW AL S+ YH T 5 = i
Aed, 270 &3t AP EC H 75 A EE 5 AV WHEGUTH(ES o= BelEy

wEol} A3 A aww
JemelE Fr F BEo U AaPEF RS B AU

iterable (o] E12| &) ”ﬂ:tﬁ% =l ‘?i°ﬂ st E2lE 4 e AA. olHY 29 dE2s E%(list, str,
tuple Z22) Al 82 P55, dict 22 RE U A I P 5, 9bd AA| 5, _iter () Y AAS
MdE F8oh= __getitem () FINEE XA YT EE Feh29 7”211501 °"“‘4er

Ol EL2 for FZ O AHE 9}1, ANA~E Q2 3= o2 B2 X (zip(), map (), )
of Ahg2 = 5t olE%‘ﬂ AN W S iter () o ARZ ALHH, T A H 9 olH
=¥ F YL 9 1E1E1101E%%k‘:4 ATS A AXE Futh olHHE

iter () & &3 olEl & o] E] AAE 2 %iaqv‘r forff

Al HH g o g | F rﬂ,TzéEt—%C& o] ¥ =

th. ol Bl o] E], Al A, Al El o] B = HA L.

iterator (0] E]#|o]E]) tlolEle] AEHDL FH3t= AA|. o|ElFo)EY __next_ () HIAEEHMIEHO
EQEO}“%(EE“W e next () 2 AGstd) 2EH = T %%i}alrﬂiiﬁ Yt o
o] AFe] ] o] E] 7} §1-& wj= th Al StopIteration o9& GO 7 th o] XA A, o]E] g o] E] A

o2l
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A= 2RET,0]T BE  next_ () HIAEIZEZLS StopIteratlon o 9] & tjA] € o 7] 7]k
?JHD} o] Eﬂ o] ¥ o] ¥ &l o] ¥ A ZH‘_%% FE__iter_ () HIAEZE 7P71 ﬂo] 8957
ufjZof], olE gl o] H = o] Bl gl & o] 7| = st thE o HHEEZ ‘?%0}c o] t 9] oA A2
T AFULE 83t el & oy e O]Eiffﬂo]"q% Lot I=EY YT (llst Z-2) 7" oY
7“?<ﬂL iter () ¥R AD}AY for FZo| AHEE wfjuir} AY ]E%“—HO]HE EUth o™
A= olg d o]l of thal| A 3 ste] i &td ] ol g gl o] Mol AHEH oju] 2= 015131] olE| &

EF A, W AE o] YA T HolA v ‘4“/}
typeiter ol T ZpA| sk W §-o] dF Ut}
key function (7] $4*) 7] 3 &= Z 8] o] A (collation) F<=+= 7d & (sorting) ©] 1} ¥ & (ordering) ol AH-§-=]

=S EEFE ZHEYYL dE 9], locale.strxfrm() 2 2AY EF YA S =&
Ad 712 = o A E YT

ojR Y W =T QA4 F 0| ofBA A oA AL Fol=AFE Alolstr] f&f 7] F4E ot
=94t} oA A5 E=min (), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYtc}

i)

7| FEHEE tﬂ”@lfﬂ““ﬁ ol F Utk A& 5], str.lower () MIAEE Ao]x F& e
AEE Y3 7] F42 AHEE 5 JdH5 ULk gtz oz, 7] sk lambda ﬁ_??j/ﬂ,ii s £
O]I‘Eﬂ o] & Al t}: lambda r: (r[0], r[2]). =3} operator REZ A /9] 7] &
A AE AlwgdUtt: attrgetter (), itemgetter (), methodcaller (). 7] &+& ?}%T_

AL-&-3l= ol o gk o]  Sorting HOW TO & E A &
keyword argument (7] 9] E 21z} <1xF & B AM 2.
lambda (Fth S&E off gro] Fal A= shte] x4 02 249 ol F gl ekl . "ot

%
]

2~
T

U= E2HL lambda [parameters]: expression YUYt}

LBYL % 7] Ao X 2} (Look before you leap). ©] T 2B} L T ZFo| L} 23] & 317] Aol HA|H o7 ALA
ZAEE AAFYUT o] 28 Y2 FAFP FEH I vl = oL, W2 if 7o SR S A HYTh
03 g = %7301]/‘1 LBYL HH 2 “H7]7e}“H7]” Tholl A 2702 WA 2 Aol Y54
t}. o & 59|, FE if key in mapping: return mapplng[key] AAF Z o, 3R T 23]
Aoll, b8 28 =7} keyE mappingoll A Al AstH A& 4 Q5 O]E* o] 4t % ©| 1} EAFP
Aoue AsFowm A + AUk

list (F]2E) U7 slo] W A A, I o] Bo= B35, P4 tfdt A7 0(1) o] 7] wjEof, AZ
2 E (linked hst)iv} o2 Aol mj A -FA YL

list comprehension (2] A& AZ |3 H) A/ DAY QAE AR E= YR E sty 1 A4S gAER
=8 FE FESH W, result = ['{:#04x}'.format (x) for x in range(256) if x
% 2 == 0] £ 004 255 Afolof] Q= B4E9 1674 (0x.) 5= 283 TAEY B2EE
TtEULh if A2 ST 4+ 9}/\‘41‘/]'- "“a:?f]' H, range (256) o = EE 847 A F Yt

loader (2t]) 2E2 ZE3F= Al load_module () °]2he= o] 59 WA EE FodfofF Ut 20+
RE 519t 7} S 2t} A48 8-S PEP 302 2, %4 w] o]~ 27~ = import1ib.abc.

Loader & HA| 8.
magic method (W] & WA =) 5= v A = o u]FA Al vk T
mapping (W]3) ¥4 9] 7] 23 & A A f‘?}I'- Mapping ©] 4 MutableMapping 7 Wlo]x Fef &

o AAFH HAHNEEE F+33= A o]y AA. 9 Z+= dict, collections.defaultdict,
collections.OrderedDict,collections.Counter & & 4 55U TH

meta path finder (W€} 7 2 9}QIH]) sys.meta_path o HAo] FefFE vpelr]. vg F2 st =
A Q=g whelt o Bas of 971k S e chE T
el A2 3t g7t FHet= A EE A= importlib.abc.MetaPathFinder & X3
F o

metaclass (W€} Ze =) Fefne] Sefa. SdA A= Fedls o) F U2 9M e wolx S s
o E5g R Yth HE F 2 o Al AAE wopA SHAE TEE A e FYth Y2
AA AT Z2 e 0*0%‘: 71 FES ﬂl*?:MDP gto] W& S BEE AL AxH
met FR2E W ke AQUth HEE AR APAE o] =77 A B8 AL Bt
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R
o
o

O EFRE M 22 2 7] (logging),

o, v
= 9z 210 A2 52U T,

Hre 2es
o V]

FEEECEE R
metaclasses o A © Z}AM|SF 8-S 3+

method (WA =) Z &2 vit] ol A o 5]
I HAEE A HA QA (BE self

AFZ EHASL.

method resolution order (M| A= A £4]) WA= 2H ¢A+= 23] 5t= <
U250 £A YT 23 2 ARE o Az Eo] AgH L7 o] 4
Python 2.3 Method Resolution Order& 2. Yt}

module (25) s}o] W TEo) 243} B9 & kel Az REL 909 shold AASS B o] B
B 25U BEL Juy A ofe) stoli o 2 =g

574 = HA L

module spec (2E 23]) 2§ 2ealor A8HE dze gd 4RSS Gu 9t o2 27
importlib.machinery.ModuleSpec & QIAH A,

MRO WA= 274 =4 & BA L.

mutable (7}¥) 7bH A= ghol & 5 ARt id () € A FAGUS 20 = HAl L.

o

1

[» o
L
O:

ol

o, 1ok
:Oll_l“

N
@ 3o MM

Me > oy oz
2
ot

)
52 1t

o,
Ao mjy
A
N
Ao
-
flo ¢
oo
rlu
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Iy

named tuple (U] Y & &) The term “named tuple” applies to any type or class that inherits from tuple and whose
indexable elements are also accessible using named attributes. The type or class may have other features as
well.

Several built-in types are named tuples, including the values returned by time.localtime () and os.
stat (). Another example is sys.float_info:

>>> gsys.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 tuple and that defines named fields. Such a class can be
written by hand or it can be created with the factory function collections.namedtuple (). The latter
technique also adds some extra methods that may not be found in hand-written or built-in named tuples.

namespace (|5 57h) W7t AZE = Fa ol F2 dAY R AP U AAl S HE o) &
T (A E oA Eek oty A, A, WA o] 5 Tl dsUTh o5 TN o5 FES
WA A REAAS AU o & 591, 9 builtins.open & os.open() < 159 o] &
0] 25 FRFUL E8, o8 08 o REO| B4 FHIEAE E oA BEIA
71543 § A B4 =S YT ol & £9, random. seed () £+ itertools.islice ()
gtal 2 1 35 0] Zh 2t random 3 itertools EEO &3 +HE QSo] W HUTh.

namespace package (0] % 27t 171 2)) 2.2 A B 317) 4 S 2] AE| o] 2 v 753 PEP 420 5] 7] 4],
o) AL B A AAT QL $E A, 53 _init__.py Hdo] glomw A7
57] %) sh= tHEU )

HEEZHEAS.
nested scope (5 HE A272Z) SR FYoA H4E T2t 9.
7Fed #, 2 H A Fethe Aol F2 8] oF

FUth v R, A A4E2 A Y o5 3ol A 3L YT nonlocal 2 HFZ A5 o
2= AL =y

new-style class (7 2ElY Fel2) A F2 € el AAd ALEHID e Fda WA oA o
5. 2719 stolH MAdqAE, 23 F2oed FYav __slots_, H2AYHE, ZeksE,
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__getattribute_ (), Y2 HA L, 2HE A 2L glo| W NET s 7S5 E

N }£L51‘k 3&04"L1E+

object (AA]) el (G1EREV ) & 2t TF (MAE) o] AoJd BE oy, E3, BE F2EY
S o HFHA A V\EEH/\?JH"/P-

package (3 7]2]) N E 255 ]L} A7 Aoz A ﬁﬂ?']zlg%f—tﬂ@—’? Ae Fold 25, 7eH o,

H 7 A= _path SJEFHE} Q= FolH 7 Eqp}_
Bt A7 A & o] F FH A = BA L.
parameter (FI7H ) 1 (= WA =) Aol A F7H S 5 9l AA (e oW A5 AXE) &
A7 o= o] 5 B2 ﬁﬂEl O ZF ARSI A5
E (positional-or-keyword): ] %] 21 A} L} 7]%%}01 Z]} ERAGE 4 9= AxE AT

. 92-719)

yrth o] Z o] 712 FEj ] mi7i =g Ut ol & o] tholl A foo 2} bar:
def func(foo, bar=None):

o 1 A-A & (positional-only): | A 2T Al52 4= A= AAE AZ T Fo] S 9 A-A&
AT E Bt e 23 YA syt sHA R o @ uf i T2 9 A]-A 8w

BN
ZEZUTH (A E £, abs ().

SE
» A=A (keyword-only): 7| =2 T AFE 5 9t AAE ARG Th 719 =28 w7
W4 g4 A o)) vl 7S 2 Z ol A gholl Bhke] Zhu-91 A v Mg} <2 2e) 2 23kl A

Aoad 4+ AdF Ytk dE =9, b2l A kw_onlyl 2} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

71851 3] (var-posiionaly: (2 o) A5 E 0] )3} A o u] WolE ol A 1 AxE] B3l
AED 5 Y= AR AAS ] deojo] AAAS A F T o A v A MS= v A5 o] 2o
« 2 oo HolA 48 4 LU, ol 2 Sof ULl A args:

’def func (*args, **kwargs):

+ P71 (ar-keyword): (FFE w1 50 o151 4 o] o] Wb}l 2 719 = Aol Esl)
AZE 4+ 9t 299 A% AAE AAEL ABFUT ol @ QS E v ARS o] Fof
x5 Qo] Fo A HogE 5 JdFUTH oAl & =0 A9 ool A kwargs.

WM A AAEE A5 B R ohU e A o] AL} A% ARES AHT 5 9
Uk,

A7} §oj 7] =, AIA9) iAWl Aholo] 1} FAQ A, inspect .Parameter 272,
function @, PEP 362% H A 9.

path entry (32 =) 47 /3 5}lE] H YRE T REEL 271 99
Bhitel

path entry finder (g 2 1 E2] 3}Q1t]) sys.path_hooks ol = F& L (5, A= =] 5) o] 85
= I e, FoR AR Qe 2 RES Fe S € AsUTh

AZAEZ Q5o +AI}E=HAEEL importlib.abe.PathEntryFinder o] U3 Th

path entry hook (2 & QlE2] &) sys.path_hook B|AEJ 9= ZEQd, EA A2 dEZ A R
ESFeHES LTI A2 AED A & =HFUh

path based finder (% 2 7] shelt]) 712 ve} 4% Folt s & shpole], Y¥e A= oA RES 2
Z

path-like object (FE 7 AA) 52 A28 A2 2 e AR, A2F AAE A2 S ey str

Ubytes AA o] A}t os.PathLike T2 EZS T HSE= AA YY) os.PathLike Z2EF

= APst= AA = os. fspath () T 5 TEMA str thbytes Y A/2E Frr HE 5

J5 Ut} Al os. fsdecode () £ os.fsencode () & ZZt str Y bytes 2345 H 3 3+=1
}%% T A5 YTH PEPS19E = Y= Y5 th

z

o
=4

ks
R
o
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E 4= e
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PEP 5ol 7)1 7% PEP= 3ol & A5 1] 19 A0 8 A% 51 ol e 2w s 2
o he 22 75 A ahe A EAAUTH PEPE AIE 71500 S e 1A% 714 A E
2AS AT ek
PEPE 78 A% 7158 A oksha Aol B @ AR 4 shol el Eof 7k 47

o
SERE RS

A e ] e el
N ERCEVE R BE RIS

PEP 1 &=z 34 8.

portion (£ ) PEP 420 o A] % 2] & 214 &, o] F 37k 3 7] A of] e]upA] 3h= shrte] v e ol £o] =
SIS0 A @ip Lol AZEE AT 75T

positional argument ($] 2] ?12}) QI#} £ H A Q.

provisional API (Z+d API) 7 APl= %= gto| B89 I A T84 B4

A, Cleislel a0 2 W o g5 S 9 el 3 AN
ST RO A TR o] FAH A b Mol Yol Qv ad WL B
Ao doj At ke AT — APIE E3et7] Mol 51 o5t 2RA Aol

A Afolvt dojd AP Yt
APIO A 25, T A T34 o]
H A= tsl AA 8=

G BF vhol nef el oW A B AR
Yok § A 82 PEP 411€ 28 F 1)

provisional package (24 2] 7] 2]) &4 API & BEA|

Python 3000 (5}0] 4 3000) T}o] % 3.x vl 2}ole] W H (¥ A 39] WjE 7} W u]#)e] o]of7| & A Ao uh
Eol3 o] Folth) °] A& “Py3k” & S0] 27| = Yt

Pythonic (g}o] Qi thg) thE ol EolA drtA A /g ES AHRslA ZEE Fd 3k A, stol4d o
of ol A 7H A AHE S = ol A S Aol mhe
A A 2 oY Y2 for & AHEEA] o F 2
ol ol d 5 e FAE] YO8 2, ol 4
A8 = ok

o
T
O

_n_

2O Y il ko i
ol gy A% o Mok fo

ol

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

o 25 e spol ok 2 ol FF Y th:

for piece in food:
print (piece)

qualified name (37318l 0] %) BE| A A3zl A BE G B Feh2, G, WA= o] 27
278 HolRL 402 PiE o] F. PEP 3155 oA 3Btk A4 G5 Sehae) Ao
A3 o 2L AR o] &3} 25U th

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

>>> C.__qualname___

ICI

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth. qualname_
'C.D.meth'

252 7t 7] AHSE ul, &3] BF3E ol 5 (fully qualified name)& 5 F 5 I 7| A ==
ZPAA 2R 7te Aor 2eld olF2 g ol & S°], email .mime. text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (312 312 2719 0j3 229 A%, AAe] B2 2474002 Woj AW, vw e 7}
149141—/], Tz §] FALZ IUtA o7 ol H I = wEH A= AR CPyth(m T3 ;A
= Ao FZ A4 E E8F = getrefcount () & FogYth

regular package (JF #| 7] A)) __init_ .py FLL 3= vjdE g g Z‘i%@ el g} 7] #].
ol wH7IA = EAL

_slots_ ez 2] Aeleln, d2Hs o 2eREES A E0L v)e AelsT Aau s A
e E AATLEN W2 ﬂe éuﬂ%ﬁﬂ%—éq"/k 217] 7]+ A g, 9] EﬂE’- 2 22 A
AHEH71 7 | 7R HoletA, MR glof U1t 38 22 oA B2 £ AAEAT =
Sud A9 e ARt Aol $0th

sequence (A]A2) __getitem_ () %—’F HAEE 33 A5 AG2E A SHE 84 ANAE A9
a3, A A2 2|8 BHFE _len_ () WAEE Aelai oelel . B Y AA2ES
ULd 2, 1ist, str, tuple,bytes 7} 45YT} dict =3 getitem_ () I __len_ ()
& A AeA T, 230l A o4l Qoo 2 7| E ALEa] W Rol AL oh e} B A
FAThe Ao 793 oF ST
collections.abc.Sequence FA Hlolx Fd A= _ getitem () & __len ()=
oA R ZHSE QA EHo~E AHYd=0, count (), index (), _ contains__ (),

AR o] 44H A H ol 2 FHD BE register () 5 AL

__reversed_ ()& F
AHAdeR 5584 dan.
2])

single dispatch (2 T]A3) ) 73 o] shihe] 1AL ol 7|2 A A S = Al E e Ha3) A <

slice (&glo]x) B Al o AR E 233t Al Seolae B ATHE 7S AMLSA vy
Urth variable_name[1:3:5] A §, [] oA o 7o) A S22 = FePUch 2

(HE 229 E) 2/H L JEAOR slice A7E A3 o,

special method (55~ | A =) sto]® o] Yol o A4S, B4 22, A3 uf ?’\lﬁ'gi TE = A
C.oEHAEE Tl EER /\] Zhskal Eube ol 2L 5 U th 54 v A =+ specialnames
of FA & =04 O]Al/]r/}

statement (F7) &4 29 E (Z 29| “EF (block)”) & FA = F2 YU 23L& T4 o] AY
71 EE AHEote o8 A 28 F9] st Ut 7F if, while, for.

text encoding (]2 E 2137 9) FUIE EXAES Hlo]ELE AT Y3 ZH.
o

textfile (2 54e]) str AR E A7 £ 5 UE 7Y 47, 35, GAE LS A2 vo = A
o B AE & oAl Asha ] At o151 2 A% AE It BAE Hel) o2l At mE
('r'EE='w)E 99 99, sys.stdin, sys.stdout, io. StrlngIO«] AAEHAE EFT IS

Y.

el 2GR A & 9T 2 5 Dk 5 AR Bl A o] v e 5 £ BasAL

triple-quoted string (413 T3t € Bohed) W () o} ALWET () A A2 EAA £AD 2
The s Stz oA Eahde] St 5 S ATHAL G, o8 A ol el Zut 5]
U o 2ACZ HA) e FLWELE ] 2HLRE FAY ol RV 4 JES 81, A
248 24 GAE o) 2ol AW 4 v, SAEDS 2w 55 28 d5 U

type () shold Ao e 20| oW F5e) ANAXNE AR P TH RE AR = Fol AHUTh
AR YL __class__ o ERER AMAT 4 YA type (ob)) & DS 4 AT

type alias (3 o] 2]} ) B2 AW Aho] T 3he] WS A= ] o],

=
g Qo at o AT Hadse o 8 FUTh oS S

from typing import List, Tuple

(Th& sl AT ol A%
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(o1 sl o] A A A%)

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:

pass

e el 8 97 47 s 5 95U

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

0] 7158 A3t typingd PEP 4845 A2 1A S
type hint (3 &) W, Fefa o) EGRE 9 94 w74 1wkt gre] 7w = 3

2 WMa2 A , W2 AJEZRE 9 49 3 FE+ typing
get_type_hints () & AH&3t] AN 2T 4 dFUTh

o] 7152 A3} typingd} PEP 4845 FZ3A| 2
universal newlines (U ¥ A & J7) o237 7,5% AEL nE Zol Zog olAsl: HAE iE% o
AT B g AR BA B \nt, AES = Bel \r\a, AL WAEA Bl ¢

F71A 2l AFR-of] TE| A= bytes. splltllnes () 29t o} 2} PEP 278 2} PEP 3116 = E/‘ﬂfﬂ_.

variable annotation (H* o] o] A) Hy = FHP 2 o EGHEL] o] - H o] Al
HeEe ZdaoEREY ojHolAS G uf Y2 A8 AL yt):

class C:
field: 'annotation'

Hp o H oM dWtH o7 3 SIER AREHUTH o & S0, ol e & int = 7HE 2o R
EEREE
count: int = 0

Ha o] mH o] A -2 A A annassign ol A A g o}
o] - €] o] A, PEP 484 2 PEP 5262 &

N
o,
By
ko

ol 7S AYdl= o

virtual environment (7}4} $17) s}o] /\]-&x]-g} S& Z2 o], T2 A adH oA AdE = thE F}o]
HNEE ZRIAYPEY & J&FS FA %}Ef’“ﬂ sto] A w2 ol 7| A E& A X A Y 18 o]
Eote A 7hsotA st @A o R Aejd As $HA.

venv & HA| Q.

virtual machine (7}4} 7| A]) 2= Egjojwto g
Y7t 28 dt= vio| E I =8 AU

Zen of Python (3}o] Al) sho]H T2}l Ao} a9 EE5Ad|, Qo] & o]s) st ARS8t == ©]
HUth o] 552 U3y ZEZE oA “import this” & Y ¥stH HYich

398 AFH. 5o A9 7bg AL vhol = HE A5k
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o] A Aol &3}

o] A A= reStructuredText 20| A THE0] R A o2 glo] A YA E §13] 5H3] Al ZH A4 8] 7]

9l Sphinx & AH&-H< 1 o

A A e} ol & 98t SAIQ1 N sho] K ApA| 9 v A 2 A A 0 ' A F ALY =8 YUt 7] o 5}
2 AT, o] # ol th$F 7 B += reporting-bugs 3| o] A| & IS Al 2. A 22 A B AR AA Y
A
U BEol A B2 S =9y th

* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}

« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut
— = =
B.1 slo]X A A9 F3A=

WA A O 71 F YT 7)o AFe] FE A
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appeENDIX C

oA A9} o] Al

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 21+ Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ FF2) o A s}o] A =+ 74] 7, o] oA ozl AL 2z EY oS ZA S YT

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

ZE Jol vz F7) /\/\?JHD]-(—'—7H A2 Ao sl A= https://opensource.org/ S 22 &4

O
= 5 =
AlL). AAA oz, tf 72 (3HAIRE A F = obd U th) Jhol W vz a2 GPL S2hg Ut ofef o] 2+
e M ERe 2 ke AUt
vl 32 324 e 3| 3l a2 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 2.142.0.1 | 2001 PSF yes
212 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

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

3.7.17 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 3.7.17 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 3.7.17 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 3.7.17 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
3.7.17.

4. PSF is making Python 3.7.17 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 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.
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6.

This License Agreement will automatically terminate upon a material..

—breach of

7.

its terms and conditions.

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

—relationship

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

—This License

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

—in a

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

—O0or any

8.

third party.

By copying, installing or otherwise using Python 3.7.17, 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

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").

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.

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.

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

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

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

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

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

C2. stolHo] A 23t AN} ALR-57] 913 o] & okt 27
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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 THEREOEF.

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.

o] AL sho]m Wl ETo] EEE AR £ZES o] T BAAAA T Fol T 3
59 B5dYrh

rr
)
)
rZ
[>
1o

C.3.1 w24 E9AH

_random B & http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of| A]
delwe Sed 70 e 8 g FLch e A wEe] F4S IhE $7 AU h

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

(Th& sl AT ol AS)

%
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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.3.2 427

socket BREL getaddrinfo () £} getnameinfo () T+ 5 ALYt} o] 52 WIDE Project, http:
[Iwww.wide.ad.jp/, A Al & HBE A2 5 Z TP F o] 5T

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. 1IN 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 ¥]Z7] 27 A

[>

asynchat3 asyncore BE2 U3 -2 39 AMghS 233t

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

(Th& sl AT ol A%
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 F7] &<

http.cookies REL T} 28 7o) A3 E g ch:

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.

C35 A3 37

trace REL Th3 0 22 £ AHS @Y h

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

(F= sMoTAT ol AS)

%
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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 %! UUdecode &+5~

o B ES e 2 7o) S E P

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 =2 AA T2

xmlrpe.client RES 0T 28 5o AgHe wdach

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

(F= sMoTAT ol AS)
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hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

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

C.3.8 test_epoll

test_epoll REL b3t 28 79| AL 2FFUh

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 252 kqueue Q1 E 3] o] 2ol thal The 3} 22 Fo] AGHe ERE UL

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.

(F= sMoTAT ol AS)
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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.3.10 SipHash24

3} Python/pyhash. c o] += Dan Bernstein 2] SipHash24 211 2] & 2] Marek Majkowski 2] =& o] 3£ 3}5] o]
AFUTH 7)o &= 53 T2 W§o] 3E o FU T

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

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

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

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

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

C.3.11 strtod ¢} dtoa

C double 7} F21Yd 71o] H3HE 93 C T4 dtoa &} strtod S A|-Z3t= 3 <Y Python/dtoa.c = X
http://www.netlib.org/fp/ o] A Q& 4= 9= David M. Gay 9] 22 o] £9] 3} Yol A A 95 U Tt} 2009
d3g 16Ye] b2 9 gt o= thS 3 22 A LA E gholAl s IR 7 2FE o] syt

/*********************~k****k*******~k******************************

*

*

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.

(Th& sl A oll A%)
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* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

E hashlib, posix, ssl, crypt & & Alﬂ]*PﬂJZ7}4 A 52 93 OpenSSL
olBy g & AUt 3 9= W OS X 3} d 4] L2 W2 OpenSSL 2ho] B 2j ] AHE S
e 4 9lom g, o] 7] o] OpenSSL gho] Al A AFE-S 233 )

RO

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

LG S SR I N N S N S S N S S S S T I R S N S S N I S .

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

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

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

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

the code are not to be removed.

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

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

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

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

(Th& sl AT ol AS)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

b T R S S S N S N S

C.3.13 expat

pyexpat &2 WU E & ——yith-system-expat & FA3}A| b= 3t E3H expat A AHES ALE

stof Wl =g

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 &AL It & ——with-system—-1libffi & FA 3R &= 3l ESHH libfli &2 AFE-S AL

shof =g Ytk

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,

(TF& sl A ol A%)
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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

21ib e A2 Fol A WA dib WA o] YT es ol A e AT & glow,

AR g Stel e U Th

]

3}
=4
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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] 9J3l AFR T = A H o] &9 F+8 & cfuhash ZZAEE 7|ulo 7 ghr}:

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:

(Th& sl AT ol A%
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* 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.

C.3.17 libmpdec

_decimal R E2 WUEE —-—with-system-libmpdec & F+A3}1A] ¢+ 3, 2 3HE libmpdec A2~ AR

& AHgstel ek

Copyright (c) 2008-2016 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.

%
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sho] 3} o] WA
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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