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https://packaging.python.org/guides/packaging-binary-extensions/
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APPENDIX A

0%
>>> t58 A9 7|8 shold EnE. Az HolA PO AT 4 g TE oo A Ax 2 4
1%k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 & = golEH oA 1ib2to3 Z AIFEULE 58822 AP 5 JE& 2T HEE Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
ol &< E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

F|H = 2R
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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 (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X AR} (positional argument): 719 = A A Y <]z} o)
A olH e & o ol » & 2o A2 5 FUH A& S0, A 2

B 9] %] QR e,

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

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

o149 v 7] W% =3} FAQ A2 Q1A1e} ) 7} 4e] Aho] 9} PEP 3625 HA| £

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth

asynchronous generator (8] % 7] A& o€]) v]5 7] Aly ol E o]EldolE & E8F= ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
Fd4E 26l Ijrh Aol vty th

HE W57 AU ol §48 A2l 7| AT, o Eulo] A w5 7] Al el ol E olEjal o) 8 & 7elx]
Utk ol £ o o vl 7l WEeiA e A9, BAT 8015 AN BEFS QY Th

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

o %

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th

attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh

awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 72 4 U Th PEP 4922 H A 2.

BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}

binary ile (sho]112) 3}9D) o] = A7 A3 £ 3 & 5 e 5} A wol e A9 ol 2 o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5
str AAE A & U= 3L AA of tfsiA

bytes-like object (B} o] E D5 ZAA)]) bufferobjects & A P31 C-A < tﬂ.ﬁi% AAZTE T4 9)
2% memoryview 7—’,‘ AEL EEo]a bytes, bytearray, array.arra =
NELR AREL vhol T2 HolHE GhRL o) /14 ANE] 8D % U]
Az A 2 AL B0 A% 2L Aol AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

=
AN
E)
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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://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2 IR R YT vio]E =+ .pyc Yol A Hol, T2 3L F HA AP T o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAE = H

coercion (o] A) 72 o] F oz}
Al Aoz HEs Ft—Zi.fﬁ n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Jqog %%ﬁ‘roﬂTo%ok Ut o & S0, 13 3+4.5 3k= Al float (3) +4. 5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
AT, Aol 08 Tl 0 8 HELE 18 UG S ) AU et

o],3+1j. math & B4 WAl L3, cmathE AR UL B449

5514 )5 AUk Besithn w4 £ehehY, Ae] S5 FAE 24t

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
ro
ko
— e
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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

Distributing Python Modules, £ A| H{X 3.8.20

Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
9} 2o Aol o HuAE B gyt

descriptor (CJA3YE]) WA= __get_ () o] __set_ () O]Ur_delete £ A ostE= AA. =9
2 oEFHEZIH2IHEHL 0, A E ﬂﬂezﬂLEm"ﬂ'?ﬂ@&ﬁé %WD}E ,a.b5 1A
A ] AL o 9] 2 Al Sl 1ol ] b oF s o) & ek 4 A 2 2] St
b el AR EE AT A P A S 2 22T R 5 A el o
st 42 o]af 9 03—4 o, 3, A s, L2, FHavAE, A E A, 3 ZEPA T2
Y B2 759 7128 ol Fa Q7 dE Y YT

U223 HE Y A =Eof of 8 2pA| 8 W82 descriptors o] L& U T}

dictionary (4 1% H 2) ¢ 4 o] 71E #ell S A 71 A& vl & (associative array). 7|+ __hash__ () £}
_eq () MINEES Ze EE AA7E A5 UTh ol A siAl e FE U T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See comprehensions.

dictionary view (94 8] H) dict.keys (), dict.values (), dict.items () WA E7} S8 F= A A
=< 944 Fekbe Redth lzi%% gAv e F5s "415} A FE AFsted, °9A

Qel7h WA o, B o) MekE manks S0tk A $E A0 2T e
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (S2E5)) S0, P4 REIA A WA LA 02 Ut £49 A8, 2924 299
Wl FAE A w, A st elo] o) AAF o] Fel4t el $4, BEY __doc_ o] EHRER 4HY)
FUth QEEAAAS B AT ¢ Jone, AXe] APAE AT THAA FL Uk

duck-typing (%] €}o]F) Su}E AEFo]AE 7R LA Fdshed AA o F& B e T2 28
d; A, FEd] WA =L A E Elw‘f%EﬂigﬂﬂUrf\P&%MDH“oﬂlﬂﬁHOIEEEWEJ %“E—E%D}
fﬂ , AR 22th”) £ 3 Y thalel JEH ) ~E FrToen, & AAH A== D}fﬂ A A S
613‘6“3&%1 FALE NAE = AsUth 9 Brol B2 type ( °l‘%lsmstance(> = Aot 75"}
= 93Ut} (A vh & go]Ho] A u}]O]é %EH/;EE%% T Aol s oF g th) tiAlel,
hasattr () AAAYV EAFP =2 189

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
WP 2L, 2 7|U o ESREY EAE 7HEstaL, 2 7H8 0] S8 W o9& .
Z2-a5t a0 whE ALY L WO try 2t except £ EAZ EFAAAF UL o]l HaY L Ce g
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

expression (£ 8 4]) ojW zto = Z&A £ Q= EW A 27h 2 U= 133 H, 3L gE Y, o),
ANEZRHE AN, AL FER E2 HS E8FE R 8455 Fot 28 AUyt g2 B2
dojeljzH o=z, RE o] TAHAEESC] A QA A2 olduUth whileXH, A 02 AMST 4=

o]
Qe 774 5ol Aith U] E B ol 2, A o of
extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
Eot 4% Ag 3
f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o 4Tt PEP 498 S H A 8.
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https://www.python.org/dev/peps/pep-0498
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file object (3} AA]) 3tF Aol sl 3L XA API(read () Ywrite () Z2 HAHNES)E EHU+
A, wHEo] R v of whel, 3t A A= A A “4’\3”4 JJr°‘ ojy o2 A FA U 54 A (S
S0, 2= &9, Ad-vre Wy, 27, Fdolz, 55 Ul ANAE FAS = 5tk Id AA

%ﬂﬁeZMMMMkwmeCE%GWMMQ%EE%%Q@

A A ) L AN G0l S S vhol el 32, 3= ufered) vho] ) 5,
22 5. o129 Qe ol o REOIA A1 Lk st AN E W= A PEE open )
F5E 2t AYUTh

file-like object (3} 5 AA) =L A A o w23 L.
finder (F1e]) YEED BES T 20 B RO AT A

vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
%} sys.path_hooks 3} 7| AF-§-3t= 4 = QI E g 3kl

t] #}A| 8 W82 PEP 302, PEP 420, PEP 451 o] U3 U th

floor division (= U A) 71 77k A2 Y she 34 A, A4 A A4zt // ok dE

o, 28411 // 49 2 27FH AT AL *“82.75 =HEYT (-11) // 47F-2.75
2 Y9 3t -30] Hol| S 5oF gt} PEP 2382 H A 2.
function (842) T & Aol Al oitﬂ FEEHFELEY EFE. QAU 2 o)A At ALEE = e,

vt o) Al ol AFEE 4 S5 YTh v 7 ¥ S 9 v A = Q) function A E BA L.
function annotation (g4~ o] - g o)) &< o /| H L) ¥ESE %k-o/] o] = E| o] A

Beolmdolde duAoR Y f 2 NSt o8 Bol, o] P F A o AAE wol S
3 Hom e, B0 it 0 G B AS S A I

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

Sh o] - H| o] A 1 - function Aol A A W gt}

o] 715& Ayl W4 o] = o] A I} PEP 4848 I 23 &
_future_ ZEIHH7 AA AHZ 2 HL} T8 A e A Aol 7sES BT F JEF st T
2E.

_ future_ BEL AFTEIN I WHSFEL FES FIA, Al 7]50] AA Ao =E Aojof F71H
25, A e 27 0] 7)ol MR B 4 o

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

garbage collection (7}8) 2] =74) T AFLE A &= M 28 & ubhgdsl= A} gfol e 3 A
TS FAGL BFE T %‘rﬂHWTﬂﬂ ol ZH A = AE FF U A A7)
gc g5 AHEsl A Al o] =

olH e olH & € @ A Holed, 499 ¥
REEyield BRAL FFATE Fol thEUD o] RE &

3 wol b A S g

25 AV o e 42 A, o8 o A= A L@ ol ] o] el 2l o] Bl & 7bel ATk o =3k

ﬂﬂﬂmﬂﬂﬂﬁ%%%,%ﬁﬂ%ﬂ%WHDi@%%QHG

generator iterator (A ] & o] ¥ o]g{#|o]¥]) A& o] & &7} gt

| =

Zyields A Aoz A2 Fatw, 2 9Ae (N WS

a3 ge)E 71 g o AU Aol E o] el dlo] el 7 A s A,
N Aae 49k o vl U oh.

any
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generator expression (A2l o] €] EHA) o] Eja|o] el & Fel i HHA. £ W49} WS H S for
A% A AR i Aol Hlol ¥+ AW BV A HAUTh AFT EANL SHR FHE D

Fes By th

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

generic function (A48 34) ZE‘ | sl 7S oA g2 7Y g T2

o™ F& o] ALFE A= &
A= 29 5] o]F =3} functools.singledispatch () HZ# o] 8]} PEP 443% H A 8.
GIL Ao olgzZee 2 & HA Q.

global interpreter lock (%1 °JE1 Zee] §) g Hof 4 st A vt stol vio|E T & 5 AW EF

Y > o
éa w2
r>~
rulo
_>a

fru

v

ru

Bg57] A3 CPyihon QB 22 B 7F AHSSHE AU S, (dict 9 2L 28 P FFEL £
27 290l S A A2 5 Aol ol LSS gl Chython 7 A& ©EIA B o,
Aeizelg A7 S 4E AL AR AHE dpaEas) ) BEE B, HE 22 A4 7

HAZHE BB B R RS 5T ok

stA gk oj| B REEL, FF O AIMA T, } %—OMEM 22 A A AR A2 +HY
= GILS ¥H3te 5 A A AFUch E£3LV0E & ul & 34 GILS vhd gy o)
FHolEE

(@A o u A4 26 go @1‘—) “Ag e o] G2 -2 (free-threaded)” QB Z 2] E & W& 12}
St FAY =82 AT o)A XA, £ G Z2AA A9 A5 Astrt A7) wiE gtk
o] A5 ol E FES= AL TES A EXSHA el A 'er] H|§o] o Eo]Z 2 o' o AX AL

hash-based pyc (3] A] 7] ¥t pye) FE /3 A7) Yol S F 422 5L HF £ Al 7bo] ofd A& AHE
3= nlolE T = 7fA] 3} Y. pyc-invalidation & ZFZ 5HA] 2.

hashable (312 715) 117 218 2 el WSkA e S1A g 2 (hash__ WA =ZE G,
eAA TR 5 Yo (eq () WAEA BRIUD, alAl A5 ettt gk 2rha @

55 #Al 7b5 3 A2 E o] 84 gL Zofok gk,

A 7He -2 AAE gAY 71U AT BHE AR S 4= A B, o] AR FREC YR A
O 2 A g AHE ) Wy ok

g EE otelxe] B W AAEL A ZHeFUth (Bl2EY 941 e 22) 7hd AH ol EL
28R AF5Uth (FZ o U frozenset 22) 2 AH | HEL 159 24 50| A 7HsE wlj vk 3 A
7He BT AFEA o] Fej Al AdaEA AR EL 7 EAH 02 A 7HeFYTh (A7) AHALE A 9
talE) BF thE oy v as 3, sHAIF 1d () & FE e U h

IDLE 3s}to|#-& 93t 53 73t 37 (Integrated Development Environment). IDLE-2 3}o] %1 9] 35 wlj 322 2o
el = 71249 AR )¢ ez H & YUk

immutable (B¥) 139 < 2t= AA. £ A= 4 £4F, FE22 2dFUTh old AAES |
e 5 %i%‘%ﬂk M 2 A A A S whEoloF Futh MekA] ek s Al ghe] o oF sk

oA T2 Fde FUh dE Sol, 92l 7.

import path (¢ “E. AZ) A2 71030 7 AT E T REL 27 Y A= ALAE (EE AR AE
‘31)«1 = QEE S50k ol F4TY BEL ME ays.path 258 Suth 54 A 1 3 7] 7] 2]
Rn %E A7 A2 path  olEERERRE L £E A

importing (Y £¥) & 2EQ sto|y Z=7tthe REY sto|d Z=NA ALGE 5 AEF st At

importer (¢ EEJ) EES 7|5 5t RE S5 sk AA; S Ao 9l ol A} 21 AA J U

ZHa Qe JAH 2 H ZEZE A 0 &

dAfqd 9o, S A4 éﬂ—%%# A= AU TR AR §lo] ©A] python& A3 SIS (

FE o] ol A ﬁ@ifs% AR 758 5 J5UTh. A otolt] ol & AALSHA Y R EH 77 A
SottE = e R Y P U (help (x) E 71 F8HAH ).

m{m ¥ o
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interpreted (QJE] Z2]E|E) Hlo|E F= At o] &) w] Eoll 1 F& 0] B3| A 7] A o, o] W2
A3 dolZb ot Iz Aol YUrth o] A2 BAHoR A 2dS WEA ik, £
Hde AP AR ke YUtk 2 22390 & H AAHs] AP 7= A v dHzZH
dole Hs Aod dojint g2 /oA 715 25 uth tiel e = HAle
interpreter shutdown (QE]Z2je] £8) £53lgt= 23S B3 o, gojA Az B EE3 A 7|9 R
‘?.

ek, 2Eo| L of 2 7hA F 23 2
w3, 1u 4| A7) F olE] ¥ B E T AR
S0t A3

o
)
%
X
i
g
=
o
U
=
=
;O
rlr 4
kU

ARAR 5 Q5T B2 A7) o AR £ DS b o952 v 5 g
EAAE H 7155 %2 5 QN MBI THER & ehol e REoU 41 3A S Th
ez 89 28 AL AYHE _nain_ REOG2IYEA AP B AU

iterable (o] E1 2 8) W52 ¢ Mol hbH FelE 4 Gt AR o|Ele el o 2 RE (Qist, str, tuple
L) AU~ FE, dict 2L BE W AR2 FE, 54 AAE, _iter () AU AEE 7R
S _getitem () WASE AN AL @ mE Feh2e] AREl Ak

oJH Y E-2 for FZ o AHEE 4 9]

AE = AF YT olE B E AR

EHEUh o] olHeEolH e FEY JFES T W

HE2iter() £ EE3 AW, olHe ol A&

T2 A s o2 siFed, F2E 5 <
olE g o E], A] A, Al H o] EH = A Q.

iterator (o]E]Z|o]E]) HlolE o ~2EH S A= AA. olE 09 __next_ () HIAEENIEH o=z
SE3H (Ee W T4 next () 2 AG3H) 2EHD &= FHES AHNZE S F UL o o
’&e] tlolE1 7} 918 wl = Al stoplteration o9& o Uth o] oA, o] & o] AA =

5l oF2 B2 X (zip (), map (
AAt=2 A= E, 1 AA|9 o]E

v

F

2RAE 1,083 BE _ next_ () YA E &L StopIlteration 2 & thA] €2 7] 7|9k Yt}
olEj g o] olEHH o] E] AA A S ESFE=__iter () WAZE 7HE Zo] Q35 7] w &9, o]

Hel ol el ol Bl el Eol /|5 57 CFE o] Bl B-5-S Mot o] & f o] Rl A AEE - J5UTh
228 o9e ole We] olEo| A e ZE T (List 22) Aol AAE iter ()
T2 AL ALY for F2 o AL wuict A o] Bl gl o] & wHE U Th o] A AL o] E # o] E o] T 3}
A 3 L S, A ol Eaol Ao ALgH o)n] 47 olE el o] & E2 A, ¥ AElo] A
Hol 7 STk,
typeiter ol T 2} 3+ W& 0] 9l Th
key function (7] §4%) 7] ¥ =& F ¢ o] A (collation) 34+ 74 & (sorting) o] } ¥ & (ordering) ol AH&-H &
S =T Z2HELYLE o & £9], locale.strxfrm() S 2AL EZ WS Hz=HE 7| &
e AR E U
sfol W9 Yo £ 7L 8 4 o] WA £ A A0 A T Fol A5 AoIs7] 8l 7] F45 wolEJUTh
ol A& E=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] J5HYTh
7 B4E Be s ds ol g o] Ytk oS So], str.lower () WA TS Ao A T
AL A9 7 T4 Y 4 Aavth A0, 7] §4E lanbda BAA SR BE 5
o, o] AUt} lambda r: (r[0], r[2]). =3 operator ZE-2 A 79 7] 34 A=}
AFUth attrgetter (), itemgetter (), methodcaller (). 7] 42 W1 AFR 3=
o) 3} o] & Sorting HOW TO & H A R.
keyword argument (7] 9 & ¢12p) <A} & H A Q.

lambda (Fch) 522 w] go] Tol AL Shbe) £94 02 TAR o E G Jekel B4 P} R4S BE
= EHL lambda [parameters]: expression YU T}

Calg)
30 &2,

il
_{
=2 il efr e

LBYL % 7] Ao X2} (Look before you leap). ©] T 2EFL-2 &0} 23] 5 317] Aof]l YA Z o2 ALAH
2= AAEUTE o] 28t A2 EAFP F2 A tivH oL, g2 if o EAE S A YTH
05 28 = &40 A4, LBYL W2 “H 772} “H7]” bl A 202 WA 2 Aol ds5dth
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& E9], FE if key in mapping: return mappinglkey] & AA} Zof|, 3}X] 2 23] A9,
g 28 =7} keyE mapping | A A ASHE A& = l5UTh o] ¥ o] FOo U EAFP AW &
ABgo=A N2Y + YU

list (R]AE) WA stolH Al A, T o] 5ol = B, Y] gk AA27F0(1) o] 7] e 2ofl, A Z g2~ E
(linked list) & Th+= T2 o] 9] wi &3 AU T

list comprehension (2] AE Az 23 H) A|PA Q45 AR EE=YRE AEsy 1 22 g AER S8
FE= 714389 result = ['{:#04x}'.format (x) for x in range (256) 1if x % 2 ==
0] = 00) A] 255 AFol o] Q= RS0 1622 (0x..) Zete TAEY HYLEE WYt if

Hz

loader (2¢]) 2R E2 2E3}= 2AA|. load_module () ©|&t
% 3l 7t E U AA S W82 PEP 302 &,
£ HAS.

magic method (7] 2] WA &) 5= A = o] v|F 2] A 2 vl 2,

mapping (W]33) 9] 9] 7] 23] & A Y8}l Mapping ©] U MutableMapping 74 o] e of 27 H
HAEEL FTEFE A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W)€} 2 2 5}21t]) sys.meta_path & AMo] E8F = vy, Wet A2 Sl &= A=
Q=2 59T o e o] 9171 1A ¢ Thg o,
HE A2 37 L= A =S A= importlib.abc.MetaPathFinder & B 3§
e},

metaclass (W e} Fel2) 29 S Za FodE= ol S gAY, vloja ZHaE9
EES UYL HE FH e o] Al AAE BolA FHAE Tt A Y-S AUt dEEY AA
Ay 2239 Ao E2 7|2 TS AFFUTh ol M-S 5EEA & A2 ALE v E
25 s £ IuE AYUth gEE AR Ao A= o] =7 A 28 gAY 227 A4, WE
F s AY3 ot AHE ATFUTh AJEZFE QA 29 2 7] (logging), 28 = HA A 9
F7h AA A A, A F4Yrth

= 5
method (W] A ) S~ vit] Qb A Ao = &2 1 =
HAEE A AR QAL (HF self gt EHH 2 Ad2E2 AR E SHULh &5 & S 5HH A~ 73
E HA 8.
method resolution order (W] A& A& £A]) WA= A A= 235t S AHE A= dHlola F
259 =AU 23 D2 RE Tho] A Qe Z e E o AHSH &
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2-8) o] FEo] 223l &b & sl 4. REL 499 o] A ES FE ol & TS
ZrSUth BB 9 g FAxjol o9& sfojHo g g Urh
|74 = HA K.

module spec (5 A¥) RES 2T 3tEd AMEH
importlib.machinery.ModuleSpec 9 ¢l

)
mO
k]
A
)
1o
ox
=
o ™
)
ofo
rlo
—
=
o
o
<
5
o
=

=

MRO v A = 27 =4 & HAH Q.
mutable (7}¥) 7} A A= gho] W& 2= A2k id ()

named tuple (U] Y & £Z) “named tuple(VU| Y= F&)” o B
EE AL T2 T = Y& 840 AN T 5 3l BE FJoly S FEH YT oy
F 2= 2 755 IS 5 dFsYTh

time.localtime () ¥} os.stat () 7} ¥F3Sl 2HS £ 331o], o8] YA F ol v dE FZ2AdYth =
T}E o= sys.float_info YUYt}
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR YE FE2 PFY S D YYTh EE, tupleo) A 44511 o &
Aok Fehx B2 VY= FE %

BA =
namespace (0|5 57H HF7 AZEH &= Z4. ol 2 9V EE AP YL AAld T
(M A= el A) Et Ao, YH ol5 F7te] dFUTh °ol& —'Z}% ol %
EEALS ANYEIEYLE 95 £, &4 builtins.open Fos.open() 2 1E9]
%%‘4"/}- Esh o] 5 T2 oH BEC 4 E FH=AE £ A T
HEA 228 &Y o & £90], random. seed () E=itertools.islice ()
itertools EEl 93 q-alﬂo%go] ™ 33 Z U o).

namespace package (0|8 3} 91714]) © 4 A1 5174 5] QB o] V] 27 7] 3 PEP 420 5171 4], o]
T A = AN AR S 5 YA, 53] __init__.py FLo] e BE A4f 3 7] 4] &=

EERS]oY

2E X HASL.

r)
(3
o
o
=2
X
&
-
i
L
BN
ok

nested scope (ZHH AF=Z) &
St 1 g e WAS S 228 5 duith

o

=

A d2 = A

rethe Ao Yo FUth X A5 7P U ATz oA A%
U}XL‘W}Z]E, A s A9 o]5 F7ollA 8131 Ut nonlocal 2 WP AF 3z o 2= AS
& gy o
new-style class (F2Eld S| 2) AFL ZE S22 AA o AFLHIT Q= Fd2 HALY oA o
5. 2719 shol A ‘ﬂ’i"ﬂ/ﬂ% A F2gd Fd2t  slots. , Y23 HYH, = HE,
__getattribute__ (), 2 A E, AE Y HA =9 T2 Flo] MY A7 TgYFet 7|58 AHE
& 2= 9] o)< o

object (AA]) FE (G1EFEL) S
29 HFA QA ]a%a{aﬁqn}_

package (| 7] X)) A2 2 &
iﬂﬂx]%_path_ olEgH

At W71 A & o] 5 FXH A = HA L.
parameter (W7l ) 3 (B WA E) Foo A 47t bS5 e A (EE oE A AAE) £ A
Aot ol 5 B2 JdEE. oA /7Y Wi HS7E dsUth
o A A-7I ¥ E (positional-or-keyword): 9] 2| 212} U 7| = 212} 2 AGE 4= Q1= AAE A F YT
o] Z1o] 7] Fef ] w7l AP th & S thaol Al foo <} bar:

’def func (foo, bar=None) :

o A X-AL (positional-only): A ZT A 5 A= AXE (AT ULE Y AL T E=
P4 ool W H B0l / BAE ERAL L Hol BT 5 A5 Uth o F Bl A

posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :
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N

« 7191 =-8 8 (keyword-only): 7| EZ R Algd o= Sl AAE AR FUL 7|9 =-8 w7
£ I Ao Wi S0 A ool shte] b A vy <2 a2 23 A Fo T

&yt o & 01, t}2-o| A kw_onlyl 2} kw_only2:

N

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

A 91 A AAEo] Hal) A 5D

. }‘?}_ A A (var-positional): (t}E w7 H=Eof &5 A o] oz
T AHES o] Fol * & &

5] )
2 Qe 9 A AR deje APLE AR UL o] o)
214 418 & AUTh A8 Sof Bl A args

ro}5
A

’def func (*args, **kwargs):

o -7 9 E (var-keyword): (THE T W5 50 o8] A o] n] oS o] 7|9 = AR5 o)
AZE 5 5k Qe A5 AR AAEE AR ol B AL v A ol ol <+ &
oroll B A He)d 4 dth ol 2 S0l 919 ool A kwargs.

iAW A AAES 98 7 R ol g s Ao A B4 AXES AR 5 ST

Q1 A} o] 3] 3=, Az} u /| M = 2] Z}o]of L} 2= FAQ A&, inspect .Parameter E &2, function
4, PEP 3625 H A 8.

path entry (B2 lE2]) 4= 70 721t 7t Q¥ E @ RESS 27 99 Fushe Qx = 42 g s}
-04 z]-/\

0.

path entry finder (3 2 = 2] 3}QIt]) sys.path_hooks ol Y& FHE (F, 4= AEF F) o] =+
goly Qddl, FojR Az dER 2 RES =S 20 Jd5Uh

=2 XN
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (3% A=e] %) sys.path hook 2Ee] 9 FHEAW, 54 42 dee] o] 2 5L
2L WS 23 dvhd 4= dlee shold 8 BYE L,

path based finder (% 2 7|8k s}olt]) 7|2 v} 42 5olH S % shupole], AEE 42 oA RES 24
Ut

path-like object (G 25 A A) std N 2d 428 et AA. J27 AAl<= 42 Yehl< str U

l

bytes ZAA| o] A} os.PathLike T2 EZF S FA 3= A 01145} os.PathlLike T2 EZ S Y
3= AA| = os. fspath () F4E TEA] str Y bytes 3 A2 Az HtE 5 dH5 Ut}
thAl os.fsdecode () 2 os.fsencode () & Z+Zt str Y bytes 2345 BASE=H A E o+ A5

Uth PEP 5192 = YE A5 YT

PEP 510l 2l 7141 7] & PEP Shol 2l A% L Elo] A RE AT 37 sholal m
HE Aze 715 AWl A AU PEPE A8 750l o3 7
w%ﬂ¢ﬂqw.

Aol B e AR E 9

25} 23)5bm shol Mol Sol7k A A
w7 U % Utk PEP 24 ) 4

o
=
=
T

e EAE e A s £] vl Al §tel & 75502 ol
AL BAE T Aol YLk,
PEP 1 FZ3HA &

rl

portion (£4) PEP 420 o| A F2J 3t A A H, o] & &7t 9
A E9] H3 (zip Lo A== AX 7).

positional argument ($] 3] €12} ¢1x} & H A Q.

prov151onal API (Z+A API) A API= & glolB e g|o I A 53
o} AE o] 20 Z §1r7}°ﬂ’“ﬂ?<]" AT, P A ol 2t FAH = g o] 7
AT 37 B BA o] §45] A R WA o] Lol &
dojA = s AUt — APIE 23517 Aol £ F
dojd A g Uth

7)Ao ol ukA B hite] Tl E o] Sol gl
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78 API AL, 3 8ol FA5 S WAL A0 2605 ol AT R E AU
—cxﬂ o sl #A TS FASE WS ot RE A7 A3g T
o) AAe EE 2ol B 5 < 4
U Th B ZHA S W82 PEP 4118 E 1 g
provisional package (Z3 3|7 x]) A API & B A

Python 3000 (z}0]%1 3000) 3}o]d 3.x ¥l = E‘r"]«] A (M 329 w7t ml o] ooy | Al Fof| whE o)X
o]Folth) o] A& “Py3k” & £ 27| % gt

Pythonic (ol AThg) FRe Aoj o)A ANrA Sl 1G-S Aol 4 TEE PR thal Shel ) <dojol
]

ACH

ﬂ&

fo

(2

>

)
.
(o}

l:o

2 AF AR = ot 4 E S 71k 2 of, shol Wol A A} 2=
ﬂﬂﬁimrfa&ﬁﬂﬁﬂﬁﬂ%AE%ﬁii F3he A duch ThE B dofolt old
Fo TAEol glons, shol Aol o %31A) S AGEL thAlo] 24 72 E 8 A= Gt

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

o 2B, shel Ak £ ol P&tk

for piece in food:
print (piece)

A, g, A=l o2 AR

qualified name (71 3}€ 01%) BE A ATz RE AYH Z 5]
PEP 3155 o| Xl ol g Uth 249 ot S A9, B34

S HOFEFHORE 754 o5
ol &2 A9 OlEJJrﬂ’\ ot

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

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

2ES 7]'ﬂ 7=l AHS , AAS] AF3H o) = (fully qualified name) 2 & B 12 3| 7| X &
A REE 7= ZJEE 24 O]%% oujgyt} o & S0}, email .mime.text:

>>> import email.mime.text

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

filo
el
o

iA#)ﬁﬂﬂwaﬁégﬂﬁlﬂﬂ4ﬂ2§hﬂﬂoimﬂﬂ R SR P RE R
< HIE =EH A= ?%'X]“]’ CP)thon——[’—@.,] ;A @ 4Tk
sys 282 54 4A 9 F= 9":\—%% 2] F+= getrefcount () & Ao g th

regular package (J4F W71 A]) __init_ .py FLdS £33t= ] E1 2|9} 2o AE A 9] 1 7] A,

_slots__ Zeh2 R AANH, A2E A = HESS A BN v AAFL A2 2 THY 2B
AARoZH VIR S Ashe ZAE U A7) Q75 SA W, o HlaY e eupzA A7)}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A]d A getitem () ST HIAEE S A AP ARRSHuE 84 A AE A Jﬁh-
AlA2e] Dol & —.—L_len_() HMEE Zodte olEH & 22 WZAADAES YEsiEd
list, str, tuple, bytes 7} 54t} dic Sl getitem_ () I len_( A Y 3FA] g

t ) &
23] o 4 thAal 48] 29 71§ AFREH] Wil AT ol g o' HFH T Ao T«l
3 of gl Tk

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 ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (2 t] A3 z]) F& o] stte AL Yol 7284 ZAHE = Al T vas X9 st
FH.

slice (&8fo]2) HE A|A2 o QRS 230 A4 Setolas AB AT HE F7H S AHS8A WY
t}. Variable_name[l 3:51 A9, [1 ellA o 71 e2E EE2E FE UL tiZ23E (M B
23PE)ZVHS YRR slice AR E A+

special method (&4 WA =) -4-0] o] gof o] ALS, Tl T2, APT u] FAIFOZE TEEE HAE.
oA YANELE F o UEZ AZEL ZUE o] 2L 2 9% . £ ¥ A == specialnames ©]|
TAE ‘3}2012% A5 Yt

statement (=) & 2 E (I ‘:9] “B % (block)”) & Fshe FEdUth #4234 o] ALY 719
EE AESIE o8 7R 2 E 59 shyd Ut 718 if, while, for.

text encoding (] 2 E Q17 Y) FUIE FAL S Hlo|EL R I Ydl= Fd.

text file (B]AE 519) str AAE A2 & 5 Yt 3L A7, %, G2E 392 AA 2 & vlo]E A 4
OJHAE ™S HA AT HAE QT Y S A5 A PUch AE 5t o2 HAE RE ("1

e 'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE & F JH T

Hlol =5 A4 B 932 4 9k 5 Aol Bl A vhel e 919 & Fx AL

triple-quoted sring (41 T3t € Erhed) WEIL () U ALGEILC) A A2 FeAe e 2
S8 SR BelAl EAL0] s 7158 AR AL ShA, ol 2] 77 ol ol £2 ) G
o2 ol x 5 4] ke ALW LR 2GRS FA oo T 4 YD 33, A EAE 24

R ole] Fol A 4
A

type () stold AA|e] F2 7l0] o E 7] AAAAE ATt ZE AA £ Fo] YUt A9
P2 __class__ MEE]%EE WA 2T 5 AU type (ob)) B @S 5 AU
type alias (3 o|gelojn) P& A EA ol th Yt B0 A= P9 59 of.
P oldelolas & I EE ot U FE U o & E49:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ ohe st 2ol ¥ 97 97 BE 4 stk

from typing import List, Tuple

Color = Tuple[int, int, int]

(THE seTATol A1)

24 Appendix A. E0{%



Distributing Python Modules, £A| H{H 3.8.20

R s S e e P I )

def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass
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o] 715 A Y3l typing# PEP 4842

universal newlines (F-UW4d £ d7) o334 2
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2} PEP 278 £} PEP 3116 & EAﬂﬁ.

EfREY oj g o] 4.
Qe e AF YU
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variable annotation (4= o] =g o] A) W& =

Me L Fes o= REo] of o]

rﬁf

o

class C:
field: 'annotation'

W olmgo]de dutH e o JlEg ARG HUTh o & £, o] Mg E int & 7HE A2 g 7|
Hyh:

count: int = 0

H o] .oH| o] 4 F -2 A A annassign ol Al A8 F o
o]:=®] o] A, PEP 484 X PEP 5262 = 3}A]

o] 715& A T 2.
virtual environment (7}3 $7) sho]d AEAFSE S8 Z 2 O], T2 Al A"l oA A E = ohE 3hol

882198 Bl JTE A 2 Yol A, shol H W E 57| A 52 A3 A A1 o) =
2 Vb ohe, g Aoz Aol A7 9]
venv & HA 8.

virtual machine (7} 7]A) £z Egojrto g AJojH AGH. sholH o 7H) 7| A= Hho| E = Hupd 7t
Zaﬂs}“ﬂ}olE = =

i.z mlru
i r?
e

Zen of Python (3}o] 4 41 Fol fAe)sh BetEe] B2, Aol 2 o] s 51 AE S T =80l
SR ol 4 “import this” & 9t BeYch.
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https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Distributing Python Modules, £ A| H{X 3.8.20

26

Appendix A. 0{%!



APPENDIX B

O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, ~22] Alternative Python Reference 3 2 A & of] A] Sphinx 7} -2 o}o|t] o] & A &Yt}

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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http://sphinx-doc.org/
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.8/Misc/ACKS
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI 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
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

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

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.20, 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 THEREOF.

(THS sleTATol A1)
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This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

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

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

C.2.3 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

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

C.2.4 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. mo|’Moll HMASEAHLE ALESE2| 218t 0|2 2F2t 33
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TS sl AToT A
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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 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 35
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A

C.3. Z3E A2ZEF|0{oll it 2foldla H 52l

37




Distributing Python Modules, £ A| H{X 3.8.20

R s S e e P I )

version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

The XML-RPC client interface is

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

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

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

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

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE 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.

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

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

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

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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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 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % o

* % o

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

EE hashlib,posix, ssl, crypt & &9 A7} AR = A M 712 458 93l OpenSSL 2fo] H
He S AFS U 3 A9 9 0S X vlo] A A x] =2 732 OpenSSL gho] B8] AHR S Z g 4=
9lom g o 7)o OpenSSL 2ol Al A AFE S Z 33 Th:

LICENSE ISSUES

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

OpenSSL License

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

(THE seTATol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

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

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L R S S TR R N S N S S SN S S T SN S S S S N S N S N S S R R T T I R S S S S S ST SN S N S N .

Original SSLeay License

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

(THE seTATol A1)
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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)"

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.]
/
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C.3.13 expat

pyexpat &2 =5 ——yith-system-expat & FA A &= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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 FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

Agstel et

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] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

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

(THE seTATol A1)
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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 EE2 Y EE ——with-system-libmpdec & T4 3}A] 94+ oF £33 libmpdec 22 AR S

AHgsto] W= Uk

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

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

C.3.18 W3C C14N EH|AE AQ|E
test 7] X2 Cl4N 2.0 HIAE 29 E (Lib/test/xmltestdata/c14n-20/)= W3C 94 Abo] E https:
[ Iwww.w3.org/ TR/xml-cl4n2-testcases/ | A] 7} 22w 3- BSD gFo] Al 3}of] vl 2 Ut}

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:

o Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing 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.
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« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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 E:
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.

WA 2ol 0 AL AT ARE o AL9) 2ho] 4l o A Al F T

47



Distributing Python Modules, £ A| H{X 3.8.20

48

Appendix D. X{ZH#



1=
ro

Non-alphabetical

13
2to3,13
>>> 13
_ future_ ,17
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abstract base class (FA4 o] E8 ), 13
annotation (o] E] o] A), 13

argument (¢12}), 13

asynchronous context manager (H]%7] 7=
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asynchronous generator iterator (H]& 7]
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asynchronous iterator (B]% 7] o]Ed|o]¥), 14
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B

BDFL, 14
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E
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F
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function (&), 17
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G
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GIL, 18
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=), 18

), 16
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hash-based pyc (G| A] 7|4} pyc), 18
hashable (3]A] 7}5), 18

IDLE, 18

immutable (£49), 18

import path (YXZE F=2),18
importer (Y2 ¥), 18
importing (Y2 H), 18
interactive (t)3}4), 18
interpreted (B Z B EX), 19
interpreter shutdown (QJE=Z
iterable (°]E] & &), 19
iterator (°]E & o] E), 19

K

key function (7] &), 19
keyword argument (Z]¥E A3}, 19

L

lambda (Z+th), 19

LBYL, 19

list (B]2E), 20

list comprehension (B]2E #HAZZ|3A), 20
loader (EH), 20

M
magic
method, 20
magic method (]2 WA =), 20
mapping (7] 3), 20
meta path finder (WE} 32 1121 9), 20
metaclass (W EFZd ), 20
method
magic, 20
special, 24
method (WA &), 20
method resolution order (MAE A& £ A]),
20
module (%), 20
module spec (B2E 23,20
MRO, 20
mutable (7}H), 20

N

named tuple (U Y= {F3),20
namespace (°]& &7H, 21

namespace package (0|5 Z7F 9 7]A)), 21
nested scope (EFH £~27Z),21
new-style class (F2EY F32), 21

O

object (AA), 21

2lH $8),19

F)

package (3] 7] A)), 21
parameter (W] 7] H ), 21
path based finder (FZE 7% g}olH), 22
path entry (FZE dEZ]),22
path entry finder (F=E JdEgF 5}24), 22
path entry hook (AZ AEZ] )22
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PEP, 22
portion (EA4),22
positional argument ($]X] Q1A}), 22
provisional API (F+A AP, 22
provisional package (&4 3§7]A), 23
PyPI

(see Python Package Index
Python 3000 (o] 3000), 23
Python Package Index (PyPl),7
Pythonic (3}o] #t}-2), 23

Q

qualified name (Z7+&4 o] F), 23

R

reference count (Fx 3 %), 23
regular package (B4 3 7] A), 23

S

sequence (A& ), 24
set comprehension, 24
single dispatch (AZ H29x]), 24
slice (£8}o]2), 24
special

method, 24
special method (5%
statement (£3), 24

T

text encoding (HAE Q17

text file (HI2E ¥4Y),24

triple—quoted string (A& W% @ EX19),
24

type (3), 24

type alias (3 dldgoln), 24

type hint (8 31 E), 25

u

universal newlines (UYWA= d7),25

V

variable annotation (H4 o] o]A),25
virtual environment (7}AF #4), 25
virtual machine (7} 7] A), 25

(PyPI)),7

A=), 24
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1,22

238,17
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