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APPENDIX A
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>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34} Hj|o] A | 2) A o]~ P AEhasattr () T2 HEHIYE] 5446]-741/]—
WA RE (1F Fol, w4 HAS) A2, AR ol A E Aol s P AZFORA o ol
S B3yt ABCE= 7 A B %\“ﬂ/\ E 2 Ydted, 2UNE ASEIA WA E isinstance ()
Slissubclass () o 93] ZAE = d=ZFHY2EY YT abe B AHAE ZA Q. glo| A=W
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

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

QA 4 el o] o] F B2 Ao WMol thd P th o tHedol 485 & 7 Sl AL
EMML%%ﬁ&iﬂﬁﬁﬁﬁﬂﬂﬂﬂiM£%¢-%ﬂﬁ%?ﬂﬂﬁﬂﬂﬂ%?ﬂﬂ%%qw

o1z el w7l il F5 I FAQ A& RS wi M= 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
294 ¢ EPahe Aol e

B3 w57 Aol e g 7He] 71 AR o ® ol A= v 7] Al ol g oElal ol & 7Hel 3
Utk o £ 8k o u] 7} B abeln] L A9, AR Ro]2 N S S QAL

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

4927 =H S Th

attribute () 2] HE) FEAA L ALEoE ol 2O BEH & Aok AR ZL oI B Sol, A7 o7} ol =
YHE aE 7MY, 00X F2FUth

awaitable (O] 9] 0]E] &) await A4 AEE 4 Sl= A, ZFE oJv __await_ () HINEE 7HA
2AA7FE 4 A5 YTh PEP 4928 H A 2.

BDFL #}H]| 2 - 541 52| 2} (Benevolent Dictator For Life), & Guido van Rossum, 3}o] %1 9] ZFA] 2},

binary file (u}o] Y] 5}) V| EL{F AA =S JL &
2 X ("rb', 'wb' ¥ 'rb+") 2 E¥ 11Y,
BytesIO & gzip.GzipFile & A~EHAE
str AAE QT £ 4 At L AR o] AN L B4 5 £ B A L.

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A D3t C-A<5 HHE 22X E 8 4 9)
ZE memoryview A =

=2 53291 bytes, bytearray, array.arra
NEAR AAEL vpo] ] FlolE B Tt 017 7hA] AArE) A8E
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Sk qlgto] dojuis B9k B We) ArEAE E BoR B
NA oz M 4. 5

A 2 WeFUh kA, 3+4.5 oA,
7 QA ThE @ ol 3L (B int, ThE oa Aol 22 9oz Askaof gt
224 950W TypeError® Aok Tol 4 flolt, THE T YEZAE Lz 1e)u 7} 2L
Poz FFasFolof FUh ol & Sof, 2:F 3+4.5 3= Al £

5 +4.5.
complex number (% 45 )< 8 415 A |, BE A7t A5 R 350 GOz FHYY
Hos g A5l S A (1o AFDE FU A, $F FAAAL A2, FAAAL 52
o FA BPES AL a5 R AAFGUTH ASEE ) AUAES EolA
o], 3+13. math BES H4% W0 BL W, cnath® A§FL Tk B ase
+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc
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W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_
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=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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Hzeole By U Hel BUY BT B T B4 At dugo R F5

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} 2ol Aol o HuAE B gy

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U HE S WX =50l thd ZFA| & W-§-2 descriptors of] U3 U -

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

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.

dictionaryview GAYE B dict.keys() dict.values (), dict.items () WA E7} B8 FE= A A
=< 944 H va‘r FEUh oA D"#Lﬂﬂ eS| \‘Hfﬂ FAA FE AFst=dl, 9A
HelZk a4 g o, f7F o] WigE vrgsits Sduth gAY §& A gl 2E=E vt |
list (dictview)E AFRSHE HYth dict-views 2 HAL

docstring (5 2E®) & ", ?}*, EEA A HA Ef?ﬂ@‘ S 2 Ui 2AE gHE. 29 EVARE
o = AlElZl“J,%i‘ Ao o3l AA = o] SR Fe, T4, ZESY __doc_ OEFREERE 4Y

=

FUth QEEAAAL B AT ¢ Jone, AX] APAE AT THAA FL Uk

duck-typing (¥ €}0]3) Zu}

-

slol~E MR EA Bdsted AA S FE HA e 22T &8

2 oy
Q; oA, theed] WA S Ol B2 HE S} B2 AL ASH UG 2 A% Kol 1 22 A% Anug
W, 1AL eeth) SAE 9 vl AE o)A AxFoes, 2 AAH BEE GEAA ASS
SGFoen AN AT 5 ASUTh @ BolBL type () ol thisinstance () & AHE 3 AA}

2 38 o (BPA T, & Ehol ol 3¢ o]~ Z ol 2 WeE 5 920l 213 of Fich) Pl
hasattr () BAFVEAFP =2 1819 &ttt

EAFP 3R t}= &4 & F£317] 7} ¢t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9= 1}o]
WY ~E L, SUHE AU o B HES] ZA1E /Ao, 1 FEo] Seld o9 2 A
Z-ast e NS S WO tryQlexcept o EAE EAAF YL o] HAY L Co} 22 2
w0 Aojof A} A} AFR-E = LBYL 28 3} th v g U o)

expression (3 4]) oj® zto 2 L& 4 Y=
SRR E AL, AL, P ET 2E
dojsl xR BE do] THES]

R £ Bol gtk g ek o] 3, E A4 o of

extension module (83 2 &) C U C++2Z ZAAH ZE Y|, Fo] 9
Eot AT gt

f-string (f-£A}g) '£' U 'F' & ol B ZAE HHEES T “f-EA Lol RE=, W EAE
g E o SAdeYYth PEP 498 & A Q.
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file object (2] A SH3 Ao i3] 52 A G API(read () Fwrite ) 2L WAEE)E S
A3, W5 A el el 5k AR WA 23 A ol the A A 54 3 (o2
Sof, £5 458, Q- el W3, 24, shol =, 55)0) tf & AH A8 FAT 5 AFIch Y A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

ARz E A 2R 5D AR Sl gtk Faw) Hhol 1 2] 54, 93] (buffered) H0] U ) 5}
9E 519 059 AHF ol At o RENA B Y ANE BEE FEAA YL
open () W& 22 A YT

=
file-like object (3} 7 AA]) v} 24 o] v] 8T
finder (3}Qlt]) JXEL BES st = & oy A =3+= A

lo] M 3.3, o] 7 = Z=0] ol s} Q %14 t}: sys.meta_path &} A AFR 3= W E}F 4 2 3kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.

o XA g Y82 PEP 302, PEP 420, PEP 451 ] Y34t}

floor division (85 W=xA)) 718 772 A4 2 st £384 UxAl. A5 Al ddaks // B ClE
Eol, AN 11 // 49 gL 27k AA W, A% 22,758 FAFUCR (-11) // 47F-2.75
£ " 2 -30] Foll Fol 8l oF it PEP 2382 H A 8.

function () T=AtoA oW gs = F= %1314 5. AU 2 ol A AgE = =,
Hho) o] Aldlof Ab2E 4= Q&) v ] B 9 A= Q}function AT HAL

function annotation (35~ o] =Bl o] H) < w7 up Wb 3o o s H| o] A
g olmHold2 Ao § FE 2 AEFHUH: S 59, o] e F N int AAE o}
= 031 Ao 7I0E a1, FAo int W18 S & Ao g 7Ig U

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

S o i H| o] A 2 2 function Z ol A AW g T}

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez ST A b= A Adof 7]

i) =

a 5.

__future_ EES 9XESU I AFLEY gEs Tl A 7lsol Al Aoz dojol 371+
3L, AAFE 22 ] 7120 H =4 & 5 dFUTh

ol
rr

F43Y 5 A2 3

M

off
o

=
=

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

garbage collection (7}1] ] 4:7]) o A}-8% 4] 9= vl 2] & Wkl 24,
£BL AATT BE 5 Y= <2 A £A712 Fa A
go REL AL A Aol 5 ok
E

generator (A U@ o] €]) AU olE olEldEolH & EeFE= T
BEL yield R84S AT Fo| thEUTH o] 7
3 ol 3hubA A S Qg o
HE AU o g a2 71g] 7] A v, o] | Ew o A= A d o gl ol Eld o 2 7}e]| Pt} o &8l
oju 7} B EEHA) g2 Aot GHT SN o TS At

generator iterator (A U] o] €] o]E]# o] ¥]) A& o] E T47) wte = A,

7 yield: AN HOE A S FBFL, T AXY (A A4ER 7] 9 ry-FES ZP3HE)
A AEE Gk Aol olgel ol 7} AAS W, w ¢ 2oz B G HE S A2

N Aae 49k o By oh.



https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238
https://www.python.org/dev/peps/pep-0484

Distributing Python Modules, = x] 1] 3.8.18

generator expression (A1 e o] €] FA4) ol ejel o] e & Felr e He 4. £ W2} WS B9 S for
Ak A b is Aol Fol B+ AN AN A BT AFF T L FH G
GEL s YU

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

o,

generic function (AW &) 22 A4S AZ 2 FE U] +dS o T2 AE T4 S W
ol T3] AFEE A= Hadx] g ol o3 24 H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A9 ¢lgzZe|H = & HA 8.

global interpreter lock (A< QlE]Z ] €] &) 3t Hoj © & 3l}te] A er)stol A Hlo]E & & AY3IE =2

HAAst7] 918 CPython A 22 7} /\}*‘lﬁ“ 1ﬂ UE. (dict$ 22 523 WAIES 233He)
AA o] FAHOR FA °“/‘ﬂ’\°ﬂ sl Fd e = ‘?}—goifﬂ CPython 7 & ©<=3HA W54 th
dejzeE AAE FIE A2 dH 22 HE D}%éfﬂ 3lot7] GA e A, v Z 2 A4 714

AT WE e e RS 54T ok

AT o B REEL, EF U AR BT, dFolu s 22 A4 kg
T2 AAE S YL =3 T/0E & v = A GILS L‘EL?ELWE]'-

i HE Z18) “ad T A 22 (free-threaded)”

;ao]x] _;1\6'11 Eﬂ %fﬂ.%o‘__} _;_Ez\ﬂ/q 7:1 0 o /\Jb

He 7o A oA Dol e vl 4 &

_Lz_\_zv
ﬂ—r’rO

hash-based pye (314] 71 pye) 348 28 547] 13 31 422 5] 5 54 A17b] ohd 1418 A
3l= vlo]lE F & FfA] 5} . pyc-invalidation2 3FZ 3}A Q.

hashable (3] 75) 71417} 220 3 2ol Wsh) e SR 23 (_hash__ () AIA=7L dagh,
= AA G ARD 5 QO (_eq () WASI BRI, A s sheka Fuick 2eka v

S £ S Zhs o AAE S AN LS Fofok T

Al b2 AAE 9 e e 71 A e W E AR 5 A sk, o] AR PRS0 R A
O =2 A S AHESH] dlE d y

EE slo] Mo B Y& AHEL A 7}—6114D};(E]£EI/}‘9|/€]L1?4% 2) 7Hd A ol &2

32387 FFUTE (FZ ol frozenset Z-2) B AH U ELS 159 8450 3|A] 7He T w vk s A
et AFEAF o] FElad] dAE A 7“xllt > 712 Aoz A ZHsF U (AH7] Al & Al €
Staly) BF v 2 vl A EH AL, A g id () 2 R E BEol Yt

F

IDLE 3}o] %18 #3538 72 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 32 & u)] 32 7o
wehe v 7249 WA Ish ez el e B U ok

immutable (B¥) 149 e e 4. 29 Axe 2L £A4E, FE2 2FHYUL o) AAE2 W
EER %‘A—EHD} A e Ast Al ARE WEolok T th MakA) ke 8 Al gkol glofof st
XA T2 TS FUh & E0l, 949 7).
import path (X = A=) J= /W A0lE] A JRE T BEE /) A3 GaASE FoE (Ex A2 s
o)) B2, QEE = B0k o] FLE] BEL BE sys.parh ZRE ST} 544 7 A B 7 7] 2]
A9 B A9 _patn_oEeHERNH & 2% J&UT
importing (Y2 ¥) 3t ZEY vto|H F =7 e REY Fho|H T =M A2 F I EF 3t E Ak

importer (£ E)) EES 271E 33 22 371 st A ; A 5l el ol 4 =] AR gy ch

interactive (1219 5}o] 21 & 39 Qe 2ol e & 27 gl e =2 E) =z =04 £ 93} H e
AT 9, 54 498 AHE 2 4 ke FQUT. 97 o] B4 pythond WA (
FES] Folieol 4 AHohe A% 7k @ 5 SIG U, A choltlel & A At AL Rt
Solthi e w9 38 3 AU th(help (x) & 7]

it X o
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interpreted (21| Z 2] €] =) vho]= S = At el o £A) ujeo] T T2 o] SAMA /)& FHA B, sho] AL
751 91of 7} obl e} Sl E = aa Aol dUrh o] AL WAHOT A% A2 WEA FIE, £
2 A AW 5 vk EQUh 1 22aY0] F ¥ A3 AR /)& AT, A ey
ol HE A AolnTl G2 AW 71T 2%

19
~
filo
2 <
T i:‘i -
s
rx
rO

interpreter shutdown (€] Zg|E] & TR oS ZEEHE EW3 A7) A
Yotedl, EEolV oY 7}7\]? StYR 225 22 RE S9H AU ES HAF S Z gttt
Tk 7H A A7 E o E W S EFUTH ARSAF B Y 3Ha A4t weakref SOl = ZEEY A
AZAANZ = AUtk T8 /\]7] FUHAYH = I == ST A =2 W 7 =, L2 o] &S
= AdEol g 7lF '5};‘] < A7 HEIYUTH(ES o= ol B g EEolU A FX=YUTh
AHZEH T8 FH A2 APHE_main. BEECIUA2ITHEZMAY S EZWE AUtk

iterable (¢]E]2]8) WSS ¥ st EHE = AA. o HHEY 2= RE(list, str, tuple
Z2)AEE 5, dict T2 2RV AIL 5, 9Y AAl &, _iter_ () YA A2 AEE 78
St __getitem () WIAEE NA Y e FHa AAl=o] dsUTh

OlEHEL for FE AMRE £ A, A D2AE LR 2 B2 X (zip (), map (), =)
AHEE = ASUTH ol HEE A7 WA T iter () of JAAE 7‘*‘”"5]?‘;,1 7“74]4 olEl g o] Bl &
=HFUTH 9 °]E1€1]°]E4“ #HEY A A AXE T FEIYUSH o EHHES AT o,
HEZiter() E2E5tAW olHEl ol H AAE A thE 2+ flSUTE for F2 0| AES A9 Y
= HAlsH A Z}E o7 ’H-rftﬂ, F2E =+ FeolHE o HE FolE ol F v " E sy
olEl# o], Al A, Al dlolH = HA L.
iterator (o] E] & o] E]) T ©] EH ~2EPL 3= AA. o]EHolEQ __next_ () HIAEEUIEHOo T
STESH (EE LHXL o next () 2 AESH) 2E-H Y= FEES X}?—%]WEEE% yrtt o o]
Aol dio 5 71 ¢l Uﬂ th 4l StopIteration 9 JE Lo ?‘\/]1’4—_ o] AN A, ol d olE AA=
A RAH 3, 0] 39 E_ __next__ () WA= E%E StopIteration o 2 & tA] o7 7wk gy o}
olEl# o] = ol &l o] § A A XHJ% EHFE _iter_ () FINEE 7HE Aol 8 7H 7w, ©]
B g o]E = o]E & o] 7| & s}al thE ©] E%Ei%%% ‘:”’o]'_o] HEo oA AEE 5= 5 UTh

283 o9& o o] M o] EA o A2 AE S HE YU (1ist 22) AH oY AR iter (
U"\E ﬂﬂo}ﬂurfor Zo ALg & wjult} A o] o] EH] & w5 Ut o] A Z& o] ¥ & o] E] o] i3l
Al dste a1 otd, A o] H gl o] M of] AFE-H o]n] &K1 H o]Hd o]HE S F A, ¥l AH o] A |
HolA wEYth
typeiter o] T ZkA & Wf-8-©] l5H

key function (7] ) 7] St == Z g o] A (collation) S+ A A (sorting) ©] L} ¥l & (ordering) o] A} &5 =
U= T SYEYUTh & £0], locale.strxfrm() S 2AL S YA == FE 715
‘:’JEL o] AFS-g Y th
o] x 9] g2 & 771 8 AF o] o B A A A oA AL Fol =4 & Alofst7] 95l 7] F4-E ot Yt
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| &&= de oy o] d5Uth o E 59, str.lower () WA EE Aol & Y+
49 A97 B42 148 5 AGUT HAAOL, 5] P4 lambda UL 02 WG FF IE
d), o]& AAdYtt: lambda r: (r[0], r[2]). B3} operator B2E2 A M9 7] S *gAH}E
AlFgUth: attrgetter (), itemgetter (), methodcaller (). 7] &¢4& &L /\]——Qkﬁl— o]
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.
lambda (§th 55 W] o) 7oA shis) 8 2 799 olF g Aok B4 g0} B v

1— 2 lambda [parameters]: expression ?4141‘/]-
LBYL -H 7] Aol Hg} (Look before you leap). ©] T A YL TZo|L} 23] £ 317 Aol A Ao g ALA
A=< AAE YT o] 2892 EAFP H2H A | 3, @2 if 79 S = S A Uh
Z 2dE oA, LBYL -2 “H 779 “H 7] ol A 202 wEA 2 AP dsUTh

T

=

—Yl PN
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o E E0], ZE if key in mapping: return mappinglkey] & FHAA} 29|, SFR 2 23] A,
o8 28 =7} keyE mappingol| Al Al ASHA A& = AFUth o] olfp& Fo| U EAFP 2=
Aoz s 2E 4 syt

list (B 2E) WA ol Al A, I o] Foll = B3, Aol that A 27F0(1) o] 7] w2ofl, A2 2]
(linked list) 2 th= THE o] &] v @34 FAFI Y o

m

list comprehension (2| A E A Z 2|3 A) Al B2 245 AR = AR E 25 1 2HE g 2ER B¢

Z‘—7]—736]-H]-E‘j result = ['{:#O4x}'.format(x for x in range (256) if x % 2 ==
] £ 0014 255 Abolol] Qle H452] 16305 (0x.) £& £ ALY g|2ES WRYTh if

@.‘%/\g&b‘l—’\ <o /\gak?ﬂ- ,range (256) ] Y= 2E 847t Agg Ut

loader (20]) 2 E-& 2 =3t Al load_module () o2k o] 59 WA EE Fosliof Pyt 2= &
E gl 7t =3 E Utk AHA 3 W8-S PEP 302 £, FA o]~ Z¥ 2 & importlib.abe. Loader
£ EASL.

magic method (W] 2] WA &) 5= v A= 2] v]34] &<l v] =3k 2k

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf o] 2| HH
HAEEL FTEFE= A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST

meta path finder (W€} 3 2 3}21t]) sys.meta_path & AN o] Z&F+= 31Qlr]. WE F & 3Rl 4=
A=) spel o] s Feisol 971 B4 W ohE I
HEl A2 37 FHE HAEE A= importlib.abe.MetaPathFinder & X ¥
U},

metaclass (W€} 22 &) Se2o Sefn Fes He= S o) F, 2L 9H e, Hlo]x S 259
555 Uayth Vg Seas o] Al AAS ol e S vE= A Yo 2o A4
AFP Z2ae ™ Aojs2 712 7S A FUch spol g SHFA BtEE AL AL g S
25 s e Ayt H B2 ASA A = o] =77 A3 8 AR, 2871 A3 u), v e
Zelae AEstal ol s s Ale gtk o ERE AN 29 27 (logging), 2~ = HA A <]
F7h A AR 4, A€ AN €2 O Aol A Es Utk

method (W] A &) S 2 vl Sto|A] Ao
A== A A QA (EF self gal BT
£ HAQ.

method resolution order (W] A& A% £4]) HAE A A= 23 3= S E A= o]~ &
g9 AT 23 Dol A3 sho] A olEl Eelelo] AL H 9T e]Z 2] A 3 U2 The Python
2.3 Method Resolution OrderZ X ¥ F Ut}

module (25) 3ol 7= 23 9] S Do AR, RELS Fel9] shol A ANEL B o] F FNL
LU BEL Q55 Axe] 93 shol Moz zrgun
712 & HA L.

module spec (R E A29) 52 3=t AILEEH = o
importlib.machinery.ModuleSpec & QAAHA,

MRO " A= 24 A & HA Q.

mutable (7}¥) 7HA AR = ghol W = QAT id() + SBHA FAFUTEL 2 = &

named tuple (W] Y = FZ&) “named tuple(V] 4 = FZ)" ol et §ol= FEAA 4S8t o] F 22 A EHF
£ Agale] AUs o5 Yt R 20| AAX TS I BE Foj i} Zej2o 4ER UL ol
Srdde e 7l E S T d5Y
time.localtime () & os.stat () 7} W3k
T}2 o= sys. float_infoYUrt:

o
L
o
K

£3H5te], o o) g Yol WA= FEYUTh =
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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

dEVIE FZ22 UAFAF S o) YUtk == tupled A A543 o] F EL2 =& A o3t
Qi 2o s Bo 2 S FES BE 5 AU, o2l FASE AF AHAAYG A= T
collectlons namedtuple () 2 W5 = JdFUTth T219] 7192 A H FAFJA Y UZ VL= F
ZolMe ge 7 e B 7HA UMM EE F7bsH & dd o
namespace (0|5 F7) W57} AH £ A4, o F B4 G T FAR U A FHE ol F T2
(MA = o A) Bk okt Ao, A, W o] F F3Fe] A5y Th ]%‘%"Z}% olF TE= HAA
REAS QUL g2 = ,f:’j’f,\—bulltll’ls open ¥} os.open () & 259 o] & F 7t 23
FUT 3, o] 8 F0L o H B Eo| Y E FANEAE R BEIA AEAT} FA
HE4Ao 288 =Yttt ]%%ﬂ,random seed () X+ itertools.islice() a1 2 1 3=
Eo] Z+Zt random ¥ itertools EE ) o3 3T ¢ 8 o] ¥ &3l U tt.

namespace package (°] =
Z 77 A = &g
D}% Ytk

2E X HASL.

t
B2 l71A) 22 AN B 7)) AE| o] 27 /%5 PEP 420 5 7] 4. o] &
Aol A7 Qe S = AW, 53] _init_.py shdo] omR A 574 she

nested scope (34 F ATZT) Eel 4 o)A WA S FRIE 5. o 8 Sol, ThE I el A B9
FP8 23zt EAoss 320 b

et T e HEES 2T S dsUTth
““ ?J = A] ‘i%ti}t Aol o) of gt A
U}XLWWE, A9 AsE2 49
gy

new-style class (;F 26t Ze|2) A FL RE Zela AA o AEH T Y= Foa
5. 2719 oA AN e, A F2gd FHaw
__getattribute_ (), FH;E AT, 2 E HA B9} 22 Ftol Mo A F
g4 AR UTH

object () A]) el (1EZREU g & 2t
2 o HF A A Wolx FefaduTh

package (3}7]#]) A B EEEo| v A7 AR AR 7| A&
7| A& _path_ AEFHEZ Y& ol ZEYYTh

A 9717 sk o] 2 B3 9714 = BAL.

parameter (W] 7| 7) b (£ WA E) B oA Ttk

oft

FEME) ol Fod &2

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

e
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
B
o2

SRR SEATEVE S e M B
o 1 X]-71 9 = (positional- or—keyword): 9z oA U 7Y = oz 72 ALGE 2 Q)= ol = 2 AT T}
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

’def func (foo, bar=None) :

» 9120208 (positional-only): 91X 2 AFD 5 At AAE AFFULh 93 AF AR E
5 Ao WANS BB/ EAE EFHL 1 H o) AT 5 AHUTh o E Fof Th el A

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

21
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L]

W

1=214 eyword-only): 719 E 20 AFE 4 Y= A2E AA L AA =04 o))
5 32) o) o7 G F oA ohol sfie] b A oA -8 o2 2 YA A o
01’\141:} dE 01 t}2-ol|l A kw_onlyl &} kw_only2:

—{> rlr

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

+ 71891 2 (var-posiional: (FI w55 0] 2] 5} A o] o] Wl o121 517 AAE o B3l A 52
e 91X RS Aol NA2E AT oA v RS B AS o] Bl + & e
2oIA 498 4 A% h oA E Fol TS0l A ags:

F

’def func (*args, **kwargs):

+ A E (rarkeyord: (SHE o 7) W55l 1A el o] obFel 2 9] = A5 Hl)
AZD 5 At 9 A5 AYE 1x}—~ ARG o A AR wh AL o] Fofl +x 2

ol B A HolE = A5 UTh Al g S0 A ool A kwargs.
e A A AAES S8 7| 2 g wk op gt A A o] At B4 AAES AR S 5 A5 Th

o1z 8o %] &5, Q1 x}Lo} wlj 7| H =9 x}po]of L} 2 = FAQ A&, inspect .Parameter Z a2, function
A, PEP 3625 XA

O
path entry (A2 NEZ]) 42 /)3 sholt] 7} YEE T REES 27] 93] Aok d = F2 g st
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZHE(F, 42 ANEDZ F) o] ZHFE
Il A, FolA A2 dEE 2 RES ZFEUHE ¢ JAFYTH

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

path entry hook (4 2 E 8] F) sys.path_hook g AE JE=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (3 2 7|4 5}2lt]) 7|2 ve} 4 = Il & F 3, JdxE 4=
yrtt.

l

-
>
2]
i
o
B
fy

pathlike object (325 AA) 59 A28 422 Gl A7 425 A7 L A2 E I ser U
bytes ZBA| o] A} os.PathLike Z2 EZ S Fd3E AAYUT) os.PathLike T2 EF S XY
SHe AR L os. fopath () B4E SERAA str bytes U A28 F22 WeE = deuth
th4l os. fsdecode () & os.fsencode () & Z+Zt str U bytes 2345 ERF5l=0 A E &+ U5
Ut} PEP 5192 % 915 921 o).

PEP 3}o]# 7§41 A<t PEP& 3}o V‘* AFUEA ZEE AFsHA L ool M B I T2 A A E= 3170
e 2R 752 ABste A 4 dYth PEP= Al Qbd 7]5oll gt A3 7= AMS 2 2AE

Alza of gt

PEP= F8 MEL 7]5& AStsta EA A t3t AR UE 452 st sfo| o S0 44 2
@ggﬁ;@%ﬂ%@ﬂg]ﬂq%ﬂquwﬂﬂﬂ% FUE HellA gl & ¥rd1%ﬂ
JAE wAMst g Aol st

PEP 1 ZZ3IA 2

rl

portion (SE4) PEP 420 o 4| 42| 8 AA R, o] 27 371 Aol o]l A sl shte] Tl E elo] Sof 9l
Q5] A% @ip Lol AAH £ AT A5 Th.

positional argument ($] ] 212} Q1A & H A Q.

mmﬁmﬂMﬁ@@Aﬂ)@@AH&Eiﬂ]HHQAAHE
o} Qe o] 20 & WSt o e A = kA T, g A ﬂﬂﬂ
AT A S8 0] FAHA e dA o] Dojd
dojuAl &= s AUt —APIE 23817 Aol 1 5
dojd A g Uth
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (o] 3000) o] % 3.x w3 2kl End (WA 3] wj£71 1 ] 2fe] o] o7 | A D o] wHE0) 2
o] Eolt}) o] AL “Py3k” & £ 27 = Frth

Pythonic (3}o] The) THE Q1oj ol Qb ol AP S M3 ZES 7 5He T4l sho] A Qlojol
7H A% A5 o U4 EL kol mE it ofoltlofu} T 27t o & Fof, shol Mol A AT i
SIEYE for BE AEAN el 2ol L a3 QUTh THE B dojel o) Tl

R T Bl fong, stoldel 94%5HA] e AYE 57 -2 HE S E G

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

o 2B, shelAthe W £ ol g &t

for piece in food:

print (piece)

qualified name (% 77 3} € °l%) BEEo A adzox ZEo] Fold S, o, M= o2 AR
£ HojFE For 74 o] 5. PEP 3155 of| A oyt 25 Tk Sa 29 o, B2k
ol &2 A9 OlEJJrﬂ’\ o

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

>>> C.__ _qualname___

YC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth.__gualname_

'C.D.meth'’
© 333}
=2 -7

B2EE 77l = AHS , XA AF3E ol S (fully qualified name) 2 & B 12 3| 7| X &
A EERE 7= ZJEE E]% O]%%B]U]?QWTZ]- o] & £0],email .mime.text:
>>> import email.mime.text

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

=z 3 AAol st Fxe] M. AA L Fx 57002 HojA W, HﬂEﬂﬂ g
Uth 32 3¢ 342 dutd o2 sloj{ T o &5 X] = AT CPython +3 9] 4] 8 49 th
sys BE2 5 AA9 Z=x 34+ E E8F = getrefcount () & FY Tt

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.

_slots__ Zeh2 o A, A2E A o] HESS A BN v AAFLA2H 2 THY 2B
AARoZH VIR & A ZAE U A7) Q7E SA W, o HlaY e eupz A A7}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A] &2 getitem () EFHAEE B AT AP aE 7\}% Shul2 2 4 AN AE A Y3
AlA2e] Dol & FE_len_ () IA=EEARY3}= O]Eﬁi Y2 YFAEAES JEsE,
list, str, tuple, bytes 7} A5 Yt} dict =3k getitem () I len () A 13} A] w2,

%3]0 A% oA Ao]e] 20l /)& ALg 5] WEol AAL} obUleh o AR Tk Ao Fo
sl ok o,

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 23 2]) 7 o] hite] AAke} Fofl 7|2 A== AVl g Y23 2] 9
RA

see (gejol2) B A0 ol ARG LYHE AN, SRl AL A 2TYE /AL NS L5
t}. variable_name [1.3.5 x} 3 [] oA A A e2AE ZEor BEFTULH BT (M E
2AYE) VS UFHoR slice A‘XHE AU T

special method (5= WA &) J—]—O] o] o o © ,
olE HAEL F Al WEE AlZeil Tue oS 2T AFUTh 55 w4
2N oA g% UTh

statement (%) F3-& A9 E (T2 “BE (block)”) & TA TS HEUTE B 584 o] A1) 7§
EE AEshe o8 7 2= F9 sty i Ytk 71 if, while, for.

text encoding (] AE 017 4Y) FUIE EXIS Hlo|EY R A FYdE= 9,

2=
text file () A E 51¢) str AAE gL & 5 %% ad AA. 5%, d2E 5192
JHAEE AALSI HAE A & A5 AP, s s o2
TE=r'w') 2 99 3+, sys.stdin, sys.stdout, io. StrlngIOA AAHEAE E 4 S5 yTh

rok

ol ELF A2 & Qa1 & 5 e 3 AAod i< vkl v g 3td = FR3AM 8.

triple-quoted string (A% 11}%.::5 HEAY) 22 ) U 22 O) A NMZ A Ex14E. 2dF
2% 3R FEA EX L gl 7 5E AR = \—E‘X] ok, 04‘3 7FA] o] el &R 7T 5 Ut
olaAl o)z 5 A ¢F A2m-g R U RS TAE Qo 2 AT 3o, A28 EX5 2 X

2~

HiE oY S0 2

439
type (8) to]x A9 2 17 0] ofl FF7 AAJAE 2Ttk
P2 _ class_ AJEFREZ IM2E 4 A} type (obj
A

type alias (3 o Q] o]2) B2 4@ el T Y 3he] wHEo]
Foldeolat o AES deslste v 48U 8 S

2

from typing import List, Tuple

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

£ ohe st 2ol § 947 9 BE 4 s uth:

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

o] 7152 A3l typingd} PEP 4845 F2 A &

type hint (3 Q=) W, Se2 o =P RE W G5 vl AAS Lk el 7915 B2 AT of o]
o] M.
B =t 48 ALgolu] st Mol A FAH AL G5 Th AW, 44 g 24 S0 385 IDE
o 3= 94 2 ALY S T
A WEE ALY, A9 WE, ZYgs oJEGHE @ T4 F FEE typing
get_type_hints () & A&t AM 2T 5 sy
o] 7|5 A3t typingd PEP 4845 X 3HAH &

universal newlines (FUM A £ g3 b5 2L AES EF £9 2o A48s, HAE 2E- S 34
She Bl = s g A & \ne, ﬂE%iﬂﬂ‘wmuﬂﬁqmﬂgqgﬂvw e

AFg-of #efA = bytes.splitlines () ¥ 7FolU 2} PEP 278 2} PEP 3116 & X A 8.
variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
He T FHdaoEGHEY ol olAdS G uf tf g A8 AFF Y YT

class C:
field: 'annotation'

W ol Holde Ao R i =R AGHYTH o8 Sof, o] M4t int B /M AL 74
gtk
count: int = 0

W o] = H o] A - H-2 A A annassign ol A A g T}
o] 715 A9dt= &4 o] =H o] A, PEP 484 ¥ PEP 5263 % 314

|
virtual environment (74} $7) 5ho] 2 AH§ 419} $-8 Z= o], 22 AlzEo] 4 AaE = ThE vl

8322950 5] 9P 2 AL AN sholt W AAEE A A 2ol =3t
A Mss s, §g Ao A 48 7.

o
an.
Ea

venv &= E_}‘ﬂJJ_

virtual machine (7} 714])) &=
ZﬁdLﬂﬂEﬁEEA

Zen of Python (3}o] 4 ) 5ol 4l T 22
Utk o] B2 iy mExE

who z A o8 AFE. o] o] 714k 7] AL vlol

lut

EEEEOER

k%

29} FtEo BEolY|, oo] 2 o]d) 5L A} L 3= U =20
ol A “import this” & Y =H3tH H Y}
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https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
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
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o] 417 A of] 3]

o] WAL reStructuredText 2220 4] TS o] 2 A0.2, shol AWM S 95 S5 A2E 24 qel 7]
Sphinx & A& 5 YT}

A S o B AT BA I AEL Shol A A & DA 2 A A O = AAR AR = YU 7] o] 1
Aeh, ko] WPlol ol 2 A B = reporting-bugs o] 2| & FALFAAI L. A 22 ARRAAL A AT
YeH

S B0/ Be BAE =dUG
* 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,

e Fredrik Lundh, Z72] Alternative Python Reference 3Z 2 A E of] A] Sphinx 7} -2 o}o]t] o] & A KUt

Abghe] sholal lof, spojd & efojH e W stolul A Aol 7o FF Utk 7]ojxpe] B2 A
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http://docutils.sourceforge.net/rst.html
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 C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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https://opensource.org
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Z3: GPLY 238dH =
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o2
i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th

stol M 3.8.6 5 €], A A 2] oA, Ze|H A 7|} T == PSF License Agreement 2} Zero-Clause BSD license®l|
o127} ot L .

Shol o] B A% 4= ofol i THE ehol Al 7}

= QRS ;ﬁ]l
2Eoh @ JAE Uk ol 3t elo AlAg) Ben B S
FRIA

3 eol Al 2o 5
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Z3d a2z E o] th gk ghojdls gl
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e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

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

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

3.8.18 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 3.8.18 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 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.18, 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.

(TH& STl Aol 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

(TH& SOTATl A1)
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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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 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 W24 E S| ~F

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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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 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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.
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asynchat¥ asyncore RE-2 th53} 22 £ A 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
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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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

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

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

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

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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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 &5~

B ES O T 7 AE ERYTH

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

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

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 REL T} 7} 28 29 S 2 8F T}

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

(TH& ST Aol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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>

(TH& ST Aol A1)
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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 2} dtoa

C double I &2} 7+e] HIHE C &4 dtoa & strtod S A| F 3= Y Python/dtoa c & @A http:
/lwww.netlib.org/fp/ oA 4L 4= 9l+= David M. Gay 2] 7L 2 o] 2] Hdo A s H JdF T 2009»3 34
160 W2 A& gtdo = 53 7 %%VWfﬂﬁqu*ﬂAJQQMﬂﬁqql

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

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.

* % ok X

*

* 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

G A A7 A 4= QA S F2719] /35 = 13l OpenSSL 2}o]
X gtol A x| L2 7ML OpenSSL 2lo| Bl g AHR S 23+
©

B 5 hashlib,posix, ssl, crypt + &
oS 3z
3t

g2l AUk =3 A x 9ot w
9lo B g o] 7] of OpenSSL 2}o] Al A A}

o
4>

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.

(TH& ST Aol 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 I I A I N N S N IS S S S S i S N N R S S S N S S S T SN S N S S S T S ST S S N S N .

Original SSLeay License

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

(TH& ST Aol A1)
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EE I S S R I S S N S N S S S S S S e e . N S NS S S N T N S T TS S N S S S S S ST SN S S S S S S N

All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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 &AL W= 5 ——yith-system-expat & FASHA] &= 3, EHH expat 22 AHES ALR-3} o]

dEgyn:

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

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

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

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

C.3.14 libffi

_ctypes &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

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 B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
A
k)

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

(TH& ST Aol 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 WY EE ——-with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel e o

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.

C.3.18 W3C C14N H|2E ~ ¢ E
test 7] X2 Cl14N 2.0 HHAE A~ E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
/ Iwww.w3.org/TR/xml-cl4n2-testcases/ ol A 7FA 22 ™ 3-4 BSD gFo] Al 3o vl 2 Yt}

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

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

¢ Redistributions of works must retain the original copyright notice, this list of conditions and the 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.

C3. xd Lz e oo thF o]l g 52l a5
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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
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
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_ future_ ,17
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abstract base class (/4 H|o]x ¥ 2), 13

annotation (o] =E o] A), 13

argument (213}), 13

asynchronous context manager (H]% 7] 7=
2E HE A}, 14

asynchronous generator (H]% 7] A& o] ),
14

asynchronous generator iterator (H]F 7]
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asynchronous iterable (H]Z 7] o]E & &), 14
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BDFL, 14
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file-like object (HLHF AA), 17
finder (3}l ), 17
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function (&), 17
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G
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hash-based pyc (3§A] 7]} pyc), 18 package (3] 7] A)), 21
hashable (3§A] 7}+&), 18 parameter (W] 7] H ), 21

path based finder (AZ 7|9l 521 H), 22
| path entry (FAZ dET), 22

IDLE, 18 path entry finder (AZ QEg 32 4), 22

immutable (), 18 path entry hook (B = JdEZT F),22

import path(YZE 7 =), 18 path-like object (AZF ZAA), 22

importer (Y ZH), 18 PEP, 22

importing (Y =H), 18 portion (EA4),22

interactive (h39), 18 positional argument (¥ X] Q1A}), 22
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interpreter shutdown (JEZZEH £8),19 provisional package (FA 7] X)), 23

iterable (°]E & E), 19 PyPI

iterator (°]Ed o] ¥), 19 (see Python Package Index (PyPI)),7
Python 3000 (o] 3000), 23

K Python Package Index (PyPl),7

key function (7] &), 19 Pythonic (3}o] A THe), 23

keyword argument (7] 9= 2 AP), 19
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lambda (1}, 19
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special
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Q
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magic
method, 20
magic method (7] 2 WA &), 20
mapping (713), 20
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method =
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magic, 20 statement (:&&=7%), 24
special, 24 T

method (WA =), 20 .
method resolution order (WA Z AA %4)), text encoding (HXE Q139), 24

)

20 text file (HI2E 3}+9), 24
module (R2E), 20 triple-quoted string (4% W% & F£AHY),
module spec (RE 24 20 ) 24
MRO, 20 type (%).24
mutable (7}H), 20 type alias (3 oldelolx), 24

type hint (& 31 E), 25
N

named tuple (MYE EZ), 20 U
namespace (¢] & &7}, 21 universal newlines (FUWA & d7),25
namespace package (0]E Z7+ 7] A]), 21

o
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new-style class (FF2BY E# ), 21 variable annotation (4 o] H|o]A),25
virtual environment (7M7), 25
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