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

python -m pip install "SomePackage>=1.0.4" # minimum version
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3.4 - {d 2 A H o) WA sholH oz 2Tz

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

o
Ry
X

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

A3 wde] 214 pip ¥

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

- 29 X &} 2 A AFR A L
py -2 -m pip install SomePackage # default Python 2
py -2.7 —m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py —-3.4 -m pip install SomePackage # specifically Python 3.4
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https://packaging.python.org/extensions/
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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binary file (s}o] U] ] She) vlo| = 7 7452 9
U] EE ('rb', 'wb' T "rb+") 2 g8 T OE‘ Sys. stdln buffer SysS. stdout buffer,
io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y5 Uth
H 121N

str AAE d1 & 5 A+ Y AA o of
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https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
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https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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Utk 28X oW TypeErrors o Urth Z oA glol&, T3 = JEAE 2018
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CPython 3}o]% =& 12w Ao 784 Ql & <, python.orgol| A v =5 Yt} o] F+& S Jython o]}
IronPython 7 -2 t-& A& 8o} “CPython” ©] AF-& Ut}

decorator (d|Z#o]¥]) t}-& T+E E Qurapper 2 S A L3 4w ow

) ¥} staticmethod () ¥YTh
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def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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(o1 sl o] A A A%)

def f(...):
22 Mdo] FEladdE SR A T, @ 2FF 2 Q0 Ut dlZ g o] g o t & t] A S &2 T
Aol o Fefa g o AHAE B FYth

descriptor (] A3 HE]) WA E _ get_ () o]y __set_ () o]t} __delete_ () E B 3= AA.
ZH2AEYFENYA2THE L ul, JESFE 23| = 58 A2 #8S 4oyt B,

ab® QAL 2 AL, AA St 488 W, asl B2 GA A beke oS Bold A&
Suth AR ALY, g e gy WA Eeg s Haadhe

OlOHﬁ} <= v}o W"ﬂﬂhﬂz—‘_ ojso] A4 e, =, WA E, 22 E, S WMAE, 2HE
m A = %Jﬂ Zeha Az 5o B 59 /EE o1 97 gEIY T
H2aagE e HA=Eo ‘:H Sk 2k & U] -8-2 descriptors of] U4 T}

dictionary(“"/‘%‘—iﬁl) 49 71 & ol g A1 71+= A& o F (associative array). 7]+ __hash__ () <}
_eq_ () MAEE e BE AR D 5 AUk Dol A Ak 5ok

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary 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.

HAE7tEHFE= A

0)
4o g Al F e, 9
LR PNSE R E A

dictionary view (9 A 42] H) dict.keys(),dict.values(),dict.ite
Ase 9 e Fetar £5Tth ]Zﬂ%%“/‘ﬂﬂﬂ FESof o st
qelh M9 o, Bt ol Make g arke EYvch A B
list (dictview) & AF23}H FH Ut} dict-viewsS H A &
docsring (S2E9) Fel2, B B 3 WA LAY 2% YIS BAG A, 29 =7 4
g o= FAIE AR Aot ol o A FH o] R Fes, T, BES __doc_ JEIRHER
FAT U A=z 2002 S5 A48T 4 Yone, AR AHALE AT FUAL T2 AT
duck-typing (%] €}o] ) 2ulE AHH oA E 7HH =R Aot AAY FE A e 22T
28Y; tAl, des] A= 1)r 03 HREZFZSHAUY ARSI YU (“LEAH Kol LAY

X %
o
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Ay, AL 22lth) AW P Al Aol A% px oM, L AAE DEE Y
EREEEEEE TP A% % 15U 8 Bl 98 cype () ol isinstance ()
S 87 BALE SITITh (975, Eo|Gol 24 o]~ Fo] A & 86 4 5800 55161}

Y th) tAlol, hasattr () BAY EAFP Z2 2892 & Uth

EAFP &2 X = A4S 317) 7} ¢ t} (Easier to ask for forgiveness than permission). o] &3] & 4

gol 7Y 2L, SuE 7Y ol BB RES A E MRS, I 7ol SRl o9&
Yt} o] Zt}ﬂa‘]-_ﬂuﬂ]-e 2B E 2 W2 trytexcept w2 EAZ EA A AFYTE o] HAY
oF 22 thE B2 Aol A A /\]’*O“Q = LBYL 2~} 4 7} o v] g Y th

expression (X3 A)) o] zto g L34 5= =
o], A ERE WA, A4kl ﬂ/\%
e g ddgzdqor, BE Qo] ¢
CENEE T YU EF E UYL A

extension module (273 2 5) C U C++2 ZAH
e AT AT

f-string (f-2 A1) '£' U} 'Fr B ol 29l TZ}“ ZHEES &3] “f-EAg olgt HEsd, 2
2219 g d o = %1%9;141:} PEP 498 & B A 2.
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file object (3} A A)]) 3} 2ol th & 3Jr°1 A A API(read () Ywrite () Z2 HAEE)E =&Y
= AA. “P~°i 2 3ol e}, 9t AR = AA a3 A st oy thE AR AU S Al FA
(ofﬂ S°l, 2% 459, Q-vEE ¥, 2, o]z, FF) ol e A2 FAZ + A5t

g Ax L= st = ZE?‘(ﬂ (file-like objects)\} 2~E & (streams) ©| 2}t = & H U},
“Zﬂi“ ] F59 3t AA =0l AF YT Faw) vho] ] 2] 31, ¥ 3] & (buffered) vlo] v 2] 314,

g~ E gt o] 59 AHHA o]~ E 1o BEOA BFUTE Y AAE HE= FHAA IS
open () f&—?g—&% Adyrt.

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}21t]) dxEE RES S =0 & o g1 A3 AAl.

gfol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3shE B A =
31T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}l H.

o 214 & W& PEP 302, PEP 420, PEP 451 o] 13Ut}

floor division A Y Ve A4 =E 14]31 sl 48k A U Al A2 Al dazl= // o)
d&gol, ZAA 11 // 49 g2 27 HA A A2 2. 758 =8 F Uk (-11) // 4
7F-2.75 WH st -30] Hof %Q%HOF%H%D}. PZSS%EH]EL.

function (35) $E 4107 oW 7LS Selze Y] BRE. qLAY 2L o) ake] <14 7l AerE 4 Qe
o, vt o] Aol A2E = 5yl w7l A 2 v A= &) function A A= B A Q

function annotation (g o] =g o] A) T4 w7 H ) B3 Zho] o] :mH| o] Al
P4 olnrolde QAR B AE 2 A43H U o F 5], of #4E £ A9 int ARE
drol=d Ao 2 7|t a1, FAl int 2 ZHE S Ao =2 7gig Yt

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

Sk o] H| o] A -2 function A of| Al A gt}
o] 752 AWt W o H o] 4 I} PEP 4845 T x8HA 2.

__future_ =2 I W 7 AR Az E L T3T R = A o] E
M RE.
__future_ BES IXEIFJIL I HFEY FES A, Al 7150 AA A o2 Aojof 7}
H AL, AAFE 27 0] 7] Rl HE=A E 4 s uth

o
et

3818 5 Y 3

r[r

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

garbage collection (7}H] x] R 71) = /\}J&Q 2] or W B g 2 uhgals A A} J}o] W
Tﬂ7] ~gc _‘?—’_%,3_ /\}B-OHH xﬂoﬁ;_ 2~ o)l2=1 T},

generator (AU @ o] &) || o

2 U= yield 84

o
g l-N
L
o
N
=
Y

= &5 Rt A g Hol=dl, 4¥9 3E
U Uth o] ZFEL for-FZ &2 AL AL} next ()

S 33
T4z 2 ol b AW 5 A,

HE Aol g 8 7t 7| AW, o' FH o A= AlvE ol H olE | olH £ ZFe Rtk o=
B oful 7l HEEA) kL AL, AAH G2 MA BERS YAt}

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Ztyielde QAIH 2 A2 S 3L, 2949 (A Wissd 7] S uy-25& ZE8HE)
A3 RS 71 guh Ade ol olHE oY ZF ANEE, Wid e gyt (EE vt

A2 A zele g4et g U,

generator expression (AU #|o]E] 2 4)) o|HHo|HE EF+ 4. FZ UL HAE AY o=
for A7 A Astis Aol ol B AN EFA AP BAYh AFA BAN L SR A5 S
A3 B2 BB WY Th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
g 5E

generic function (A g 34) 22
uf oj T o] AREE A=
Atz €018 853} functools.singledispatch () B Z 2| 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

A2k %HE oE ol disl FET oY ez 748
29 2] & .

kY
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global interpreter lock (A< ¢le] Za]e] £) 3 Holl 2 A 1} ~H =7} glo] vfolE T & &
£% 8731 7] 918] CPyhon AE 26 7L Aol WAV S, (dicts} 22 FRBUFTES 2
Bk A7 2] KA 0.2 54 ool ) ShSHE S WEol Chyhon 7
EUth Az HAAE e A2 Az HE thsad E3ter] A we+ vl o
Z 2 AA 717417}111*6}L WEAdY B —‘:%E’ 328 3ok
5].}] u]— o]ttﬂ :@Lz} 2 E
o= GIL& H¥V‘fo}

OHE FaE)¢ ceﬂzﬁl 29 2 2 (free-threaded)” Q1 E| Z 8] ] & W E 1=}
° 2 g Z2AM ALY s At sk WY
HE‘r Ol d5 ] %%E'}% AL TS R E3381A U}—Oif‘i A 1 ol EojZ Aog
A AA I YFUTh
hash-based pyc (3] 2] 7]¥kpyc) 23S FH7] A& T 22 5L HF 5
ALg3F= vlol| E = ) A] 3. pyc-invalidation& #Z3}A] 8.
hashable (3] X] 7}5) 27} QA 1 gho] MskA] ¢ A g2 231 (__hash__ () WA =7 B8 FY
h, o2 AA et ulaE 5 QoW (_eq () WIAEZFZRJYTH, iA] 7 siohal gyt 2
ohal B E = A s s A A E 9] Al g2 Zotok T
AA 7hs A2 AAE A I A7 W E AFEE 5 A st o] AR FREO
FA o7 A gh& AHEBH] —Er%? (B
-2 stolH ] B WA AAE 5 g 22 Jol s
1&‘11 dsUth (& oerrozenset 7‘%)%@ AoV EL 259 8459 FA 715 wivt
Al 7hs T /\}32} Ao FHAY ArEHA AR S 7| EFH =R
A& ALl etae) B 5}85}131737 A G 1d () 2 FEH s dYrh

i

12+o] o}

oX,
>
o
:<|)L_'4
>
et

§

ofr
>

N
—_

IDLE 3}o]#1-& ¢35 3} 72 317 (Integrated Development Environment). IDLE-2 3i}-o] 1 ] 3 2= ] 3 ghof|
wete = ]Ji——q;?l A7 ez e & AUt

immutable (%) T AH 32 2= A4, 20 A& 4 A Y, FES 2L ol AA =L
HAE syt A = ;qﬂ’o}?}]“ﬂ A AXE 5 o] oF Ttk W sHA] ek s Al ghol lofoF
Sk oA T8 A U ol E S0, 9x 9 7.

import path (YZE FA2) 4= 7|7 3} 7F X E T BRES 7] I8 A= FaE (EE 4=

dE) O 55 d2E e ¢ ol F2SY 552 HF sys.path ZHE U, SHA T A E

1A 2] A HE I 7]A ] __path_ JEFHEZHREH &+ J5UTh

importing (Y£¥) t RE sto|H =7 THE BREQ vlo|#l FT A AHEE 4= I EE o EX

importer (Y2 ¥) RES 37| % 5t1L 2= 57| = ot AA; Tl 94l H o)A} 26 AA YT

interactive (t] 3}3)) 3}o| A& 313 oz g E 2t g, ez g ZEZ E A DzLJ)rJ:L@
Aes dEd 0, A4 ARE 245 B 5 vk YUk A §lo] @A pythons A5t

wﬁ<%aqfw oA A L e R U, A clel ol & XA
H 7| A& Eolvhi = v ZFH I W AU (help (x) & 7] 841 R).

interpreted (1 E]Z2JE] &) uvlo]|E T & Antdeo &4 cq]—.—o{]:L:[L o] & AF A 7] B} Ak, o] A
£ 93 ol hohuih ARz E el gt ol 2le A Aew A9 FUg wEs) g

hoslelg 44 A9E 5 ke S T me 18] & o A4 285 /S AT, b

Z2lH doje B Aupd dojr ok ghe Ao A = 13 ZEE U Highe & BAS.

interpreter shutdown (QJE]Z2Je] £8) £ E53tet= 832 2 o, slo| A e Z g B EE3
AGste=t], 2 —'—‘5 ojif oA 7HA ST UWR FxEH 22 EE 23 AdES @A
gFEUth =8, 7e A A7 E
FATEo AR A AL £ 9 ) L = )R8
et 2he] o €as AAEel H A5 e e 0 UEY @9l ool

EolU A FA=YYh.
SlHzZEH £5 FH YA A= main_ BEOIUY2IHEZAIE ZU= AJYh
iterable (o]E]8] &) W &L 3l Ho

R ey

SR S8 E 4 A= AA. oJHEHEY o2+ ZE (list, str,
tqﬂe@e>nﬂ»wﬂadmxz§%aaa1ﬂ%c 5, L AA S, _iter_ () HAAX
Ade TAFE _getitem () WASE AN 43t R E Fej2e] AASo| Pervich
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OlEiH%% for FZ o ALgE £ S&J- AdAE 28R 3} B2 X (zip (), map (), =)
FUth oH#E AA 7 U ¢1ter() JZ}E AgEw, 1 AA 9 oY
Ut} o) 1E131]°]E1“%k‘:91§b}% A 2] = g3t olH#ES
,HE L iter () & 3&3A U, olEdl ol AAE 2 %%‘/“45}. for—Er%
0174%% o] HES Al A XPEOEﬂZLHLTi—E%% o] E

A8 Tyt ofH e o], Ald s, Alddo] B = HAL.

iterator (o] el o] ¥]) Hlo]E|o] 2AEHZ Fd = A oJHH o] __next_ () HIAEEHHEH S
2SS H(EE ‘417“' e next () 2 AGH) 2EH J=FEES AHUHZE =54 o
o]/¢<] dlolH 7} < = Al stopIteration 99 & ?ﬂliﬂ‘/l"/} o] 21 ol A, o] e & o] ¥ A
A= AR, 0]—‘?—9/] BE_ next_ () HIA=EZEL StopIteratlon of| 2] & tiA] 4o 7] 7| qt
Fch o]E g o] Bl = o] El g o] E| A XH‘_] SEHFE_iter () HMIAEE7HE Aol 2 7H 7]
ufjZof], ol #l o] E = oEl & o] 7| = st thE o HH EES ‘%‘:‘0}‘: o] thF9 oA A2
T AFULE a3t ool = oy MY o]H o] S Al ZEYYTE (1ist Z2) ZH oY
7“7<ﬂ Titer () ¥ E AL A LY for Fxof| AFST wjuitt A} o] H # o] H & THEY T o] |
AL olE g o]l thafj A S~ et o 3t W, At o] Bl | o] Mol ALEH o] ] &AZH o]HH o HE
=8F A1, ¥l AH oA E Ho] A whE Yt
typeiter ol T ZpA|SF W -§-o] lF Ut}

key functlon (7] 5lr) 7] Sk == g o] A (collation) == A H (sorting) ©] U ¥l & (ordering) o] AF-&-=

sHFE ZHEYUY o9& £9, locale.strxfrm() < 2AYL SA YA S H=2+=
x* Eﬂ 71E e = gl AR E Ut

sol o) phe £ 77l R2Eo] o RA $A AN AL Fol=AE Aol57] As 7] gg wol
=duyrh 0] A ASo|l=min (), max (), sorted (), llst.sort (), heapq.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] & e dE o] el JFUTh A& €9, str.lower () WAEE Aol FE gl
L& ,,43} 7] T2 AEE syt tibF o E, 7] e lambda gdAog e 5
Jde=dl, o]d AJdUrt}: lambda r: (r[0], r[2]). ESH operator BREL2 A 79 7] &
AAAE AlFd YTt attrgetter (), itemgetter (), methodcaller (). 7] 4= U&—E—E
AH8-3F= ol t) 3k o]l 2 Sorting HOW TO S H A &

keyword argument (7] 9] & 212} <A} & B A Q.

lambda (2th 529w ghol ZHAAL shibe] BA4 o= FAD o2 Gt dlerdl A, P BAE
N B2HL lambda [parameters]: expression YYrth

o] 2.2} (Look before youleap). ©] & AELYL T Z 0|} 23] E 617) Aol HA|F o= AbA

}\].‘61»1/]1:]. ] QFOIOEAFPX—I:L@JJ,I;HH]QJ_,U}O lf"r‘-/] XXHE 1011017&\4\3}

F 28 = F oA, LBYL H2H 2 “H 77 “H 7" 2ol A 205 WA 2 Al s
o & E0], FE if key in mapping: return mappingl[key] &= 7"/\]——?‘—01] SFA uk %3]
£ 28 27} keyE mappingol A A A5 Ao & 4 sruich. ol @ ol 4 So| L} EAFP
A=W 8ROz o128 4 dw ok
E) W gtolx Al A 2 o]FolE B, dae) thak AAA7E0(1) 0] 7] wi#of], AZ
B] E (linked list) . th= T2 A o] v &3} F-AFE U T
list comprehension (2] 2 E A Z |3 A) A|A20 A4AE AR = AR E A3t a2 A3E 2R
=8 FE= 7H23 . result = ['{:#04x}'.format (x) f ran ge(256) if x
5 2 == 0] £ 064 255 ARl Y& BEE2) 1675 (Ox) EL £
RS if A AR 4 5t AT, range (256) o] & B E 8 AHU.
J

loader (2¢6]) R ES Z2E5F= AA|. load_module () o]2t= o] E9 HAEE Ao gt 2=
HE ygloly 7F 28 EUth AA 3 Y& PEP 302 &, A v o]~ F 94 = importlib.abe.
Loader & HA| Q.

b
?2

lo[‘
uﬁ~

magic method (W ) Tl A=) 5 5] 4] = o] vl A A Q) w5,

mapping ("]3) 4ol 9] 7] 23] & A ¥} Mapping ©] U MutableMapping 574 Wlo]2 S8
off AAAH HAHNEES FASt= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth
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meta path finder (W€} 7 2 5}QIt]) sys.meta_path & A o] Z&jF+= ThQlH. HE F& 3 H+=
Ax =2 591 9 peAw o] 97: s g thEg LT
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (W e} ZFe ) SR Fela FH2 A= ZH 2 o5, FAH2 gAY, o~ ZFHAE
o BEE& wsyth UﬂE‘r e o] A Q1AL ol FPAE BEE= AL HU R
AN AFY =2 AdojsEL 713—??82 AUt gol g EFFHA == AL ALY
HEe ZH2E s = AdvhE AdUth EE AR A= o] =77 A3 e gAT 287}
A2 o, vEe Fgae FYs %0}5& HAHS AFFULh JEZRE A2 2 7 (logging),
2E = kA 27 AR A A2, ASE FEH L gE Fho A F YT

metaclasses o] A T ZpA & W& T ASsUTH

method (441) 912 v o] 4]
I WA= A HA A (HE
AFZT Z2HAL

method resolution order (WA= ZA ¢4 WA= 2H A= 233}
R TAYYUTh 23 AR E Fhojxl <l
Python 2.3 Method Resolution OrderS H ¥ F Ut}

module (%.5) 3071 =] 223} th9] & T A7, RES Qo9 sholul AASE T o
208 2%UTh 252 91g 220 2 Aol nos weg.
712 = BHA L.

module spec (L& A¥) ZES ZT =0 AL
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "4 = 2% =4 & HA L.

ul(if

mutable (7}H) 7PH AA|= gho] & 4= JAIHid ()  LAIA FATYULL EH T HA Q.
named tuple (V] Y & 5Z) “named tuple(V] Y &= F &)’ 0| 2h= §oj= FZoA AESHaL o] & B2 oJE
AREE AR QE2 5 i g0l AAL T4 Pb BE Bol} Ze2o] 4B L

Folug Zxef= 7]35 RAE T AFYLh
time.localtime () & os.stat () 7} ¥k&al ZHS £8510], o 8] YA o] Y A= EZ Q)
T O} & o= sys.float_infoYyt}:

>>> sys.float_info[l] # Iindexed access
1024

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

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

True

““ﬂ“C%%%mﬂ-ﬂLMﬂQQQJEfwwewﬁ 4357 o] 2 Be HAT 2 AHolF=
A ZHAAHYR VY E FEL U F AdFUTh o) H :'EH/\h A At AU HE e 4
collections namedtup e () EWE £ AH5Y 1’/lr. 6?(]--04 712 AF A A WA A=

REANE 22 5 gt 2 A 2 HAEE

namespace (|5 B2 W47k A 2] 72 9Avele Ta9 U A4 4
B2 (1A ol A) Rk ohfet Ao, A, U o] & Bkol g th o] & 2L O F %
WA REAS YU} o E S0, ¥4 builtins.open J}os.open 0

<J3 W REo I E FH}=AE EYoHA v
. £9], randomn.seed () & ltertools islice
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (¢] & 37} 3l 7 x]) _?_?i, A
ol T H 7 A=
7] 4] 9= chE U o,

ZE LT HAS.

i)

A
~
_<,>L
=

krl

i
<
o

=
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nested scope (53 % ._ELE) S A A M4 E FRFE S5, & S50, 02 TF YRA A
gd g o Jde MFES A2 T stk SR 2F 27 EHe R s 7“5‘?}
7Fe 3, t Y2 H A ghethe Aol R Fuch A MpE2 7P YR ATz oA g1
SULH 022, A M5 A9 o] & F7HA A3 U Th nonlocal & W 230

e AL ST

new-style class (F+ 2 €Y 2] 2)

Ag BE WL QA AFEH L 9= Sl WA o d o

. 2719 dold WAoM s, 23 FAEd S __slots_, I HE, ZHH,

__getattribute_ (), F¥ 2 WA E, 2HE WA= 2L sto)HY AE T YT EE
/\}__9_61-/\ 0104H1,]1;]_

object (AA) ] (AEHEY gh) S 23 T2 (WA E) o] Fojd BE oy, =3 BE ek

S o] AE A ol s ZH AU

package (3} 7] 2]) A B REE0] Lh AAHCZ MR AN ES ZZT FUETFo|A BE. 7|&Ho =,
H7 A& __path__ ol ESHET Qi ol ZEAYT
5t 71 A & o] 5 3¢ ﬁHﬂ 2= AL,
parameter (W] 7<) BH (B vIX E) H ool A 7k g 5 9}% AA(EE oW A ARE) &
A3 o] & %% °iF4El oA 7 w7 H 7 A5
» 91 X]-71 ¥ = (positional-or- keyword) A A A2 7] A= OJ 2 4\“ Ae AAE AR

ek ol Z10] 712 FEe) s a4 ch o £ 5ol of

’def func (foo, bar=None): ... ‘

Ub

o Y X-A L (positional-only): Y X 2 A F=E 5 9
S Hoj o v S HEo / FAE 238l 1
ol A posonlyl =} posonly2:

rlr
[o]

1418 A ATk 92 DG v Ass
o A 5 A%Uh ol Bol e

1)

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

71N - & (keyword-only): 71 EZ T A2 4 e AAE AZFULE 719 =-2-8 wj 74
WA S B v A BF oA kel she] ZFH-91 A i A x5 IR 23 A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

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

« Z19-91 3] (var-positional): (T2 VI 7| M-Sl o34 o] ] WrolE o] 2l 913 xSl H )
AL 45 e A AR Q1e)o] NAAE A AT ol A w74 v w4 o) Bo
2 ool 24 AP 4 A& Th o2 o] thE ol A args:

def func(*args, **kwargs):

» P71 912 (varkeyword): (G 971 W55 0] 2131 4] o] v] ol S od 2 719 Qx5 v
A" 5 AE 499 A5 ANE ARGES ARG ol A wiAASE BAAS o] ol
2 ool ol A Bl F 4 &Y A Sof 919 o)A kwargs.

WA A A AAES 98 EGRY ol A Ao AL B4 ANES AT 5 A%

L4t+. il =

1A} ‘9‘0171{:] q&2 oz} v ) H 9] xpolof L} 2= FAQ A&, inspect.Parameter Z#| 2,
function 2, PEP 362% H A 2.

mlo

pathentry (B2 QEzZ]) 4= 7|03y 7t A2E S REES 37 A8 Fuste d2E A= A9
ShLte] .
path entry finder (% & Q& ﬂ g}elt]) sys.path_hooks ol Y= ZFHE (S, A2 dEZ =)ol B8 F

=9y A, FJ X A2 dER 2 RES =S €1 Jd5yth
AZAEZ Q5o +AI}E=HAEEL importlib.abe.PathEntryFinder o] U3 4 Th

path entry hook (73 2 ﬂzal %) sys.path_hook B|2Ed &= ZHEUY, EH 2 e A =

F2 R0 23 vt 4 dee vld B SeE U

NSZ
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Fe
o
L

path based finder (3 2 7|9t 5}Qlt]) 7] & v e} 4 = skl 5 F sty 2 E J2 oA 2E

Z Ut

path-like object (325 AA) 5+ A28 F2 8 eh & A, A= ARE A28 et stx
U bytes AA o] At} os.PathLike ZEEFS TS+ A YU} os.PathLike ZEEE
= A ¥dh= A= os. fspath () F4E TE3A str iy bytes 3t AJ~8 AR 2 dd ¢
A5 U Al os. fsdecode () 9 os.fsencode () = 747} str U bytes 35 B dH=H|
AHEE S 5 YT PEP S92 =4S 5y th

PEP }o] 7)1 Ao, PEP= 5ol 4 ARV Elo] A0S A 557k sol 1 me A 4w B
of het A28 7153 AHehs A EA AU PEPE A e /5ol B @ A% /1% At Y

ZAE A8 oF T

PEP= 2 MEZR 7|55 Alteti A0 ti e AFUE 8-S Tty ste]yof S0zt 47
AR S L,ﬂiﬂ‘:ﬂﬂ?;}ﬂ%tlﬂ?]u]%%‘qr/}.PEPZ—,”‘QZ}%H%WHlﬂﬂ]Aﬂi}ﬂ%?%ai
Wl o S BAE E Ade] Yl

PEP 1 Z2 34| 2.

portion (1) PEP 420 ol 4] 4 2] 8 A4 %, o] & 27 7] Aol o] A sz shrie) o e e elof] Sof Qe
S50 W (p Lol AH = A% 7Fs Y

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (ZF4 API) 74 API+= R & glo| B2 B A T34 BFo
@ 3

ﬂWGOMﬂ1*43ﬁﬂﬂl% A A A otk HA1 = 2 7o) A )
23tk A aehE ) S840 FASA G WFo) dojd 4 gk 1A WP L 2

8 A0 2 Dol S A It) L APLE 5 87 o] A S eh e A ) o

WA F e o A

GAAPNALAL, A ERG0] A5 A T ABL HF £ 02 AAY -0

A28 FAS] ol B SBYLS A P Foelt BE A= AYH YT

o) AR EE ol ne e ol A7 5 L2H A L Fol BE FE A G AT 5 YLD

R Ut o A2 82 PEP 4112 2 Bt}

provisional package (24 3] 7] A]) &4 API & B A

Python 3000 (5014 3000) 5ko] 2 3.x ] & 2<1o] 8w (8174 32] Wl E7} W vlefe) o] op7) | A Aol 7
S0}z o] Zo|T}) o] AL “Py3k” & Fo] 27| % Tt}

Pythonic (z}o] AThe) T}e Ao S04 AAQ AP EL AJalA 2=
ool A 71 A5 AL & o T 5 7ol 2 ofolH ol ZE 27k o &
N Az 2 oS for B2 AR o HHEY RE 248 2o AL B BL
Aol ol e FRo| THE| glon®, shol Mol %3t G AFEL Aol 27} AL E

A28l =

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

o 2E, shol Atk Wy ol F & th

for piece in food:
print (piece)

qualified name (J 373} o] &) REQ AG AFZA ZE Ao Fd 2, S, HA = o]l2=«F
E7E HAF= Ho®r R o] 5. PEP 3155 oA Pt H 49 T 2y 4o,
A3 o] 22 AR o] £} 2Ltk
>>> class C:
class D:
def meth(self):
pass
;;; C.__qualname_

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

YC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth._qualname_

'C.D.meth'

25 7 71 <l AH82 o, &3] B3t ol (fully qualified name)& BE 5 j 7)1 A =
Z3E|A RER T ZJQE 2 H o] o ugdyt), o & £9],email .mime. text:

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

reference count (2 314) 7 it F=xo M. AA e Iz ATl 007 “9011]?1, W &2 2] 7} vk
R Ut 32 35 F42 dutF o2 sto| F = 25 A= AT, CPython T3 9] 34
L4JYrt sys_._':% 2 = getrefcount () & Z 9}

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.

o] E F 77| A = HA L.

_slots__ S o] dddeld] ¢ Edé JEFHREES AT TS vE AAdsta dada gA
HelE Al AT 2R =2 BIE wote aRE FUh 47 7= AR o] Bl & SHkE A
A&7 7} & bR g Aol aw, Wzed] M7e ¢ T2 aWA A B o) dabAT} e

593 492 AYshe Aol R
sequence (A1) __getitem () SFWAEE 55 A5 AY2E AR e 24 AN 2E A9
stal, Al A28 dolE E8F = __len HANES Ao ste ofEelE. BE WA /\15'4/\%%

_ 0
Ugsl B, 1ist, str, tuple, bytes 7} AH5 YT dict =3t getitem_ () I _ len_
2 AAsAW, 280] A% A A2l o] Bl 71T AEo] el AALT ohiiel Bz A
Stk A0) 7219 of s ek

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 ¢ in 'abracadabra' if ¢ not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (42 t] 25 %)) T3 o] 31t Qo] Ho 7|2 A AHH = AU g 35 ) avhA

St 3 H.

slice (&2o]2) HF AU o RS 38t AA. Sefolaes HE 2T HE 7Y S AHSIA Ws
Ut} variable_name[1: 3:5] A=, [ A of g 7H./] FAE ZECE EYPUL. 2
NBA2THE) Z7|HS HH isllce AAE A& T

special method (54 WA &) o]y °] oj o] 04"}0 , Gl e, Al ol j?*];q OS2 5EH=WA
E. oM EE F Y BERE A AL & ]%% zka1 Q5 Y th 54 v A =+ specialnames
of A E T A °V\1/]D]'

statement (%) =& 29 E (ZEQ “E5 (block)”) & FA5te FEJUth 242 234 o] ALt
7| EE AHE S 04‘31 7HA F2E F9 sturgd Ut 7He if, while, for.

text encoding () AE Q17 4) FUFE EXNYS Hlo|EY R AFAYs = 79,

text fle (22 349 sz AN E Y2 & % 9512 A7, 35, 9LE AL QAL HOIE AT
ol E2E RS AA2T TS Q15 & A A2 Gt AL F9] o 2 HAE R
('r'EE'w) 2 99 99, sys. st dln sys.stdout, i0.StringI0 9 AAEHAE EF JAH

et

Hlol =5 A4 B 92 4 9 5 Aol tisiA £ o] V2] 519 £ FE A L.
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triple-quoted string (A% ‘T‘}%E HEAY) g3 ()
w5 3% SHUE SR EAE ol %i“ 7
FUTH o]&aA o] = H x| ok 22

EAS 22 9k o] Zof 43

%ua

type (&) stol AR G 22 o0] oJd FFHY AMNAAE 2 Fol gl
AA Y] P& __class_ o|EFRER AAN2T 5 YA type (ob]) 2 & F AFUTH
type alias (% o] Q] o]2) B2 4 axto] B Y dhe] o] A& Fo] o of
P ol dejolat o U EE el ol 8 o 51
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
=t 2ol ¥ g7 g4 v &+ s uth
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
°] 7]%s& A Y= typingT PEP 4845 F =2 MIL
type hint (J F12) W5, Ze)2 o Bl HE D 34 v M ke gre) Aois & 3L AT o) =
g o] A

P AE= A9 AHE 01“4 spol ol A A A= FF Utk sHA R B4 @ £4 =0 7851

=
AY LS AYdsty, A9 WE, Zgx oJEYdRE 9 F49 § FELE typing.
s
=l

o] 7]1%5S A Yal typingd} PEP 4845 2314 S
universal newlines (WA & @3] th3} 2L AES BF £9 Zo2 X3, HAE 2EYS
A= BT SUA RS B2 B \n', YESR B \r\n', | A I EA] Fe| '\r

F7FA Q) Abgof] B3| AlE bytes.splitlines () ¥vk ol 2} PEP 278 & PEP 3116 & H A 2.
variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
HeEeZdlaodERE ool S 2ol th -2 A8 A Y th:

class C:

field: 'annotation'

ME ool de Yo § AER AP UTH: o Sol, o] WP int FE AL AOR

7l Ut

count: int = 0

W o] ;o H o] -2 A A annassign ol A 42 8 g o

o] - E| o] 41, PEP 484 2 PEP 526 =z 314 .

ol 7S Ao o

virtual environment (7} $+7) s}o]H /\]-*QLX]-Q} S& Z2 o], T2 A aH oA A E = thE F}o]
WEE ZRIANEY & JFE FA ?%th/ﬂ shol A vl S| 7| A &S A XA Y 28 o]
Tote A 7hsotA Bt @A o ® Aejd As 2.

venv &= E.}\-"J_L
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virtual machine (7} 7] A)) A= E 9 oful
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&7t 285 o] =
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APPENDIX B

o] AT Aol st

o] A AL reStructuredText 220 A BHE 0] X Ao 2 slo] W A YA S 93] E83] A 2E A 2 a7
2l Sphinx & AHg- 8% 1T,

A9} o] B 93t EA 9 A2 sho]# 2A| 2} u}xﬁ}x]; 2 QB A ALY g Q) 7] o5}

AT, o] W ol th & %E reporting-bugs 3] o] A = } A9, MEL AYEAIR= A A L}

2o 3h oy

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,

u—

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut

jEnu

B.1 slo]d AwAle] THAES

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

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

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

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

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

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

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

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

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

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.17

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

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

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

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

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

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

distribute, and otherwise use Python 3.8.17 alone or in any derivative

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

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

Reserved" are retained in Python 3.8.17 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—to Python
3.8.17.

4. PSF is making Python 3.8.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.17

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.17, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.17, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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.

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

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

(Th& sl AT ol AS)
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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.

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

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

2. 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."

3. 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.

4., 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.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.17 DOCU-
MENTATION

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

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

C.2. stolHo] A 2at AN} ALR-5}7] 913 o] & ok 31
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C.3.1 24 E 9 AH

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

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

%
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C.34 F7| &=

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

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

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

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

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

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

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

wu BEL The 3 2 79 S EPTh

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

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

xmlrpe.client RES TheT 22 29 A3 e

The XML-RPC client interface is

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

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

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

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

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

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

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

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

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

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

C.3.11 strtod 2} dtoa

C double 7} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
W3d16¢o e Y& gdfl =t 22 Asd ¢ lﬂ'ol/‘ﬂé FA7F 23E o] JF YT

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

*

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

*

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

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

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

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C3. =%
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = 23 AAZE AT 5 A s 719 A5 $1 3 OpenSSL
glo] B g] & AFSE ) Tk 529 W OS X o] A A X L2 732 OpenSSL 2ho] Hefg] AHES
T glong o7 OpenSSL grol Al A S Zesh )

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S

(Th& sl AT oll A%)
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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

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eayl@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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* 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.]

*/

C.3.13 expat

pyexpat 82 W & ——yith-system-expat & FA 34| &= o E3H expat 22 AR S AL

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

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

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

C.3.15 zlib

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i
i
N
S
B>
[>

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 &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

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

C.3.17 libmpdec

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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 g2 E A ¢ E

test 7] X Q] CIAN2.0 H|~E A9 E (Lib/test /xmltestdata/c14n-20/)+= W3C ] A}o] E https:

[ Iwww.w3.org/TR/xml-cl4n2-testcases/ o A 7FA 22 v 3-7 BSD z}o] Al 2 o] vl 5 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
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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sho] 3} o] WA
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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___future_ 15
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A
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D
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F
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H
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immutable (E49), 16

import path(YZE 7 =), 16
importer (YXH), 16
importing (Y 3H8), 16
interactive (th33), 16
interpreted (QAE ZZ E L), 16
interpreter shutdown (QJEZ
iterable (°]E]EE), 16
iterator (°]E & o] ¥), 17

K

key function (7] &), 17
keyword argument (7|9 = AP, 17

#E £8), 16

L

lambda (&1}, 17
LBYL, 17

list (B]2E), 17

list comprehension (E|2E AZE3A), 17
loader (Z2H), 17

M
magic

method, 17
magic method (W] R wWlA &), 17
mapping (W33), 17
meta path finder (WE} FZ 15121 0H), 18
metaclass (HEF E3 ), 18
method

magic, 17

special, 21
method (WA Z), 18

method resolution order (WAE ZA <A,

18
module (&), 18
module spec (E& &%), 18
MRO, 18
mutable (7}9), 18

N

named tuple (MYE £Z), 18
namespace (°]& &%), 18

namespace package (°]& &7+ 3 7] A]),
nested scope (FHHA 27T =), 19
new-style class (F2EY S 2), 19

O

object (AA)), 19

P

package (3] 7] A)), 19

parameter (W} 7] ), 19

path based finder (AZ 7|49l 5}l ), 20
path entry (FE dE2]), 19

path entry finder (A2 JdEg 3}Ql1), 19
path entry hook (F& JdEE %), 19
path-like object (BZF ZAA)), 20

PEP, 20

portion (EA4), 20

positional argument (% %] ¢z}, 20
provisional API (FFA API), 20
provisional package (FFA 7] A]), 20
Python 3000 (o4 3000), 20
Pythonic (3ol Hthe), 20

Q

qualified name (BH3}E o] £), 20

R

reference count (ZX 34),21
regular package (F7F 7] A), 21

S
sequence (A|E2), 21
set comprehension, 21
single dispatch (A& Y29 Xx), 21
slice (£8}o]2), 21
special

method, 21
special method (55
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