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CHAPTER 1

REARIE

« pip R HEN LT . M Python 3.4 JHf, EEMAELETE Python —HEHZRAR .

virtual environment J&—Fh2J: [ B 1) Python 855, FOVF AR E WY 222545 H AL, T AN 2 2225 31| 3
MRS

« venv R AIHEMIFRGEAAME TR, M Python 3.3 JHAHN Python LLAH> - A Python 3.4 JF4f,

ERBINEHE pip 2 Fr QI8 SRR .

virtualenv j& venv I =780 (JHATE) . B ALVFLE Python 3.4 2 B i A H il ] HE $UL 2R
55, A SR e AT veny, BURAS AR pip BIFTBIE K R

« Python Package Index j@— AT IRV AT AR EL A SLAEA# %, RIELRTA Python J A
« Python Packaging Authority J& A STARMEST (1 T2 DA KA S CRula S0k 2N hn ELE P -5 it Y T A

NGRSO E BB . A1 GitHub F1 Bitbucket X4 4E 3P & A T L . SCRYFI ) 5556 15

o distutils 2&AMED KRG, T 1998 45 WK MA Python Frif . IR B 3% 66 1)

distutils W7 NEHIHIK, EUIRR LHTTEM D KRR, 10 HEA MR R AR
E?EI’\J—%B)%, XA AFRIEAHAW Ty A7 (BT T P Python T ELFRIETT A JAR K R 151 20
PARL RS ) o
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CHAPTER 2

HA&EH

PRUEFT A TR SE Al A i 47 B 1 5 R BT o
PAF i 44 M. Python Package Index 2% —AMSEHL I T AR B LA 3

[python -m pip install SomePackage }

s X POSIX A (493% macOS Fil Linux /) A58 T 0~ BB E i T virtual environment ,
T Windows H ', A5 H /s (BB AE 422 Python B34 T8 B R 48 PATH 3R557E & .

TEA AT E — I ERf B MR ASH R AT AR . 2468 1 L BOZ SRR I A >, < SRR 2L m] AR 2 i By
FEMTEOREIR TATING , B FRS HUAS 5 1 24 RS 5 A

python -m pip install SomePackage==1.0.4 # specific version
python -m pip install "SomePackage>=1.0.4" # minimum version

W, AR AU B 2, AR A S EETRCR . BT R IR A %

Pk

[python -m pip install --upgrade SomePackage ]

WL X pip LHIIRENE EARIGEIE T AFE Python B0 H e rs ks,
HEAUIABE R QI AT T venv BEHORSERL. 18] C U M PR 22 B4 m] 1) B SR 4R i 2«
S

Python {60 ) e - 4% Python 43 A&
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CHAPTER 3

Rz anday... ?

X LU DT 55 (1 PR A 25 A B B

3.1 ... £ Python 3.4 ZgijaY Python A& th%3E pip ?

Python #f45 pip /A Python 3.4 A FFHANY. X THRMMA, pip B 51995857, HEHRNS L
Python 4cf i /4.

S
Python ¥ {4 ] 46 FE . ZEAe BRI TR 2K

3.2 .. FhMHIFPRERE 7

E -—user HIfZ A python -m pip install KFHEYEIH ) IAER R G H B FTA 24k

3.3 ... RERFiTHEA Python 38 ?

VL Bl B2 Python BRIERAT & i) — B W 9w 13 SO, BB pip W HBIHFAKE S - 1
oL, A LAy MR pip B SR PR BB S A
S
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3.4 ... ERFHITREREISA Python IR ?

7 Linux, macOS PA N HAh POSIX R4, i #7454 Python iy Bl A —m HF S BE KB 745 8 il AR
1 pip:

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

AT AR AR E A5 1) pip i
£ Windows w1, {fi/{] py Python JEBfidt iy S HL A —m JF LI

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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cHAPTER 4

4.1 7 Linux B9& 4t Python RR& %23

Linux A7 205 Python LAY, A PRI — 64 (LA 7E I . HERRP AL 51504 Python LA -
R root (R, I AT AE S T AR R L A IR AL R AL P E N, ANSKSEULPELERE Y pip Y
HERESNTIAY T

FEAER ARG L, i pip LR PH A & s e il HE AU ERBE 800 ) P 223

4.2 R=2F pip

ROATE UL T AT RER 23 pip, —BlmliEffo )y 52

[python -m ensurepip --default-pip

A FEABR I BT IE AT IR 2% pip.

4.3 ZEZHFRZFT R

H?gﬁﬁ%ﬁ%%%?%ﬁ@%ﬁﬁﬁﬁ,@ﬁ%@%%%mPE?%&&*@%%@%%%E&%
JEAEH.

X —dEHY wheel #2035 A, PASE T Python Package Index /% 7 Windows Fl macOS Jiit
) wheel SCH, FHUTEIG )RR P45 2Rk, RO PoRE REAS AT S b2 e i it e, AR 2 H
CAIFEEAT.

FELC PR LR BLA TSR 0 AR ER T SN T 1 ARR TG 5 whee 1 SUPFRUARLEY FRARHUR UL,
A BT A TE T A T AL A1 DL T AR e LR

S U
Python ¥ {4 F4grg . —EHIAg
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APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e« Ellipsis NEFE.
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- fili% k%

G ELLFHR ABC, @Xduck-typing BIANFE, BHEME T e S N H =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
HIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESSH (F£ collections.abe i) . #F (¥
numbers B ) . i (7E io i), S AL AIMESS (F£ importlib.abe Bidd). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI AENH. BiES I
annotations-howto T B FARVE RS HESE 2

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RAEF A TERREOR I P T A AR AT (B0 name=) SUFEAME N WS TERTTE A ~* 195
PCHLER A 25BRUE, 3 F1 5 EPAFXF complex () WM @ T X ETSEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH BT 2RO RKIT K VAL 85 A i i
WA * Witerable FITCRBAL A . 2501KUL, 3 F1 5 LA R BT B S 4

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

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

7% Wparameter REFZLH , H W ZHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
AT E X aenter () fl__aexit_ () FYEERT async with )P IREE HEAT
il PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [BIE Aasynchronous generator iterator A ERE. E-5H async def FXMERBARALL, &
FZATETEAE yield KB PAFE—RIIWHE asyne for JRERHEAE.
PEARTE T 5 2 1 P A N as e B, (HAESE RGO N W] BE 24 o+ F A R B R R E . WRFEEE
FER R S, T AFRRARE S S

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

WERE IR Fasynchronous iterator, 4 __anext__ () J7 ¥ 2R /AT SR KT
A S B RO BB BB T A yield ikt

5 yield SFEAHLEL, 2ASmIGEH S (R AR RAERNY uy i6). %%
F AR B EREEDL __anext__ () PRk HAD T SRR A RIKE R, BN ETFAL B SE
5. 21 PEP 492 #1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %
— A0 PAFE async for B X L. LAETEMN __aiter_ () FIERME —
A~asynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— NPT aiter. () Ml __anext_ () FYERIXNE. _ anext_ () MR [El—Aawaitable

X5, async for AR EALRN __anext__ () FIEIHREI TSRS BB G| K —4
StopAsyncIteration F% . B PEP 492 5] A,

attribute -- B
KB AAFRAGE, RO A B A A BT . 2R, MRS o HATRPE @ 7]
A 0.a KGIHE.
WX R FVE, RERBEE LN identifiers Y AEARIE A BRI VE— RSB VAL Z AT LAY, (5 40 fd 1)
setattr (). XFERBIERTCEM T A5 Rk =0k Vi), M2t getattr () RIREL
awaitable -- n[Z5REX 4
—ANAIAE await FIRX AP HAIXISR . Al AR coroutine B2 B __await__ () FEMRXISR. S
I, PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
Jfile object REMEEES F 5 AT G0 ZHERSCPFI BT AR A JERBIN (' xb, twb B rb+ ) TIF
B4, sys.stdin.buffer., sys.stdout.buffer PAJ i0.BytesIO fl gzip.GzipFile
L

TS Wext file TIRREWSIET str WRAYSIFXE

borrowed reference -- f& A 5|

7E Python f) C APT H, {5 ISR —FXI RG], (EAHZX R HAFFAZT U st
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SRS R A RS FR . BN, B3R RS T AR SR AT R B Je 1 strong reference
R E .

WEFFAE borrowed reference R Py_INCREF () PARFHEFEHIEE Hystrong reference, [RAER 4% %4
TEEAEAE AT N i G — A Z Bl B . Py _NewRef () BRECA] AR KA EE— A Hir i strong

reference.,

bytes-like object -- ‘i %%} 4
T 5 bufferobjects - H G5 C-contiguous B IRIRT 4 . XI5 TH bytes. bytearray fll array.
array X%, PARIFZEE menoryview X4, FATANI RO E L Fp “aF IR S ER A X
PR RE R AE . PRA N R SO DA Sl i B R iR A

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 745 bytearray PAJ bytearray [ memoryview. HABAEER —#EHIBH T A
AIARRT G R R—ATE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 415 71705, Bl CPython ff s i 37K Python F2JF I ALY . Fariifsx
AR cpyc SO, BXORESE R TR — SO R R (W] DA AR IR T e N T )
LA R B AR R TR AL g B i virtual machine 27 1. AN Python Rl
Bl BRI A —E @A, WA —E REFEA [H] Python JiiA b 3%,

FATIL G AF T DALE dis BT SCRY 2

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, SBR[ JEF|method &5, WIFT MM R . LHT __call () JEMFRMELHIHET
AR IR -

callback -- [n] )4

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G YR, o e BEER R S — A SRR — A R A . B AR (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X EM LR, R
F TAREARIO 2 B A — 5 58, BN 3+15. ANREEE math FUHL YT 4 15 N 5 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
T with B4 EE Y _ _enter () Al __exit_ () FEEEEHIHREDRSHIN 4. 51 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TR . 2L contextvars,

contiguous -- 5%
— AR AARE C & 45 Forran % SO S TSN . T4t o E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H D AHE AF PO AR SR HOHESY . R B IRIE IS R 5 Iy . fE24E C-iE
LR, AR HES B e — R 5 U5 5% H B et . B2 7E Fortran fESEE2H
M S — ARG metke

coroutine -- fJpF¢

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g B ABEAKE . EATEN asyne def iHAPRSLHL. 20 PEP 492,

coroutine function -- PpFE %L
R 8] —A~coroutine TR, IRER BT T asyne def iEARE X, HFATREEH await,
async for fll async with 45, XEEMEH PEP 492 5] AKY.

CPython
Python 4R 15 5 MIALYESE L, HE python.org | %A, "CPython” — i F T~ 7F 05 BLRKF 1 52 B 5 At
SEFEIGN Jython BY, IronPython £H X %I,

decorator -- 2E1Hi 7S
IR AR 55— AR R AL, B @wrapper EATE ORI T REAS e . e 1M i & L1911
35 classmethod () fll staticmethod ().
BEMAREE 2 —FiEvRRE, DUT A RS SUFETE X 2 2%

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Eﬁlﬁ‘]’f%ﬁiﬁiﬁﬂ%?%, {HIEF B DX . A R TS 0 s EOE SO 2858 L SC
descriptor -- {{fiiA%3%

EfELT __get__ (), __set_ () B _delete_ () HEMXE. U— K@U AR,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFR AR MRS 2 TE 2 IR Python [ 588, KR @07 2 S BLERIERG BLAY, AAEREL. 7
A FHEEME. A BSEASOE ARG 445

B AR E T ERE L5 B, 1557 descriptors BY, b a3 H 6 7

dictionary -- it
— A RIREA, A R AR B R (e BT URAEAT A __hash_ () Ml _eq_ ()
TERINTS . 75 Perl KA hash,

dictionary comprehension -- 7> i Hi: 5 5,
b P — AT E A G W T B e R IR M G R ) — R B E H k. results = {n:
n ** 2 for n in range (10) } FFAM—PHE n BH 0 ** 2 PR RPN F . S0

comprehensions.

dictionary view -- ‘2 HiL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHME . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMAIZ, AI{#if] 1ist (dictview) ., & dict-views,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WA AP BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 51387
fa—FPgRFE RS, EH A KEE A HON R AR & Ho2 A B A TR R O, T2 B He ) s 0 1
Tk R (BRGNS T, RIS T A A S RN 1) B TR AR e R, %
TR R R fe i 2 8B AR IR T R 3G PE . 19 F2RA0EH T type ) B isinstance ()
Egﬂ o ((HZEYE RGBT DURE T 46 28 & AR S ) TAEAESSR ] hasattr () flEEEAFP
Yt

EAFP
ORIFEDHORVFATER D) BSOS o XA Python 3 AU 4 5 KUkE 2 B0 B al i) B U MEAFTE
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HAEARE SR B R T X R P KA AR @ Kz i try il except if4). THAH
XTI FE LBYL XAg , & LT C 47 2 HABIE S .
expression -- Fik R,
AT RASK S FAME R TEE BT e A)ihie, — 3R AT RO E . A%, JEMEvim .
EAEATERREOR LR, EAREESRE—ME. SIFZHMES AR, HAIAE SR
RFRBA . AR ERE K Wystatement, BN while, WR(EWE)E T A AEFRLA.
extension module -- §" JE
PA C 8 C++ 4Byt , i ] Python (1) C API R 515 F .0 AR RIS 3EA T 22 B,
f-string -- f-2{F
i ST A A A ETTE U o S S TN BTG 2 i Mg S v i SR | e s o G S I =R TS
I, PEP 498,
file object -- 3L %
K NA TR SCAER) APL (A read () B write () 2505 k) DA T 2RISR . RiEHA
B RART], SCHRTG AT DAAC BT BSR4 LA R B A B0 A5 e A i T ) (3 s e
B AWK, BT FIES) . USRIy R 25 R,
SC b AR SCEERT G SRR =20 ) SO, SR — i ) S PASCUR SR BT L E
U do gk, GRS REYTE )T 2 M open () B
file-like object -- UM%} 5
file object 1) [R] XiR] .
filesystem encoding and error handler -- Sk 2G4 h k% X 5T iR AL BI 2%
Python JH ok MERVE R GEMRAD 747 BR AN ] #VE R 58 i Unicode 1 4 i =0 SE ERAL FRAS -

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARIE, W API pRERFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE H ¥k

RO R G5 R AL PR

filesystem encoding and error handler J&7F Python JEZB}E 1 PyConfig_Read () ERECEELEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_ errors Z .

2 Wlocale encoding .
finder -- k2%
— AR A R T AR loader X4

M Python 3.3 #2FEAEM IR AT Foo%: T34 12 54X % lilE sys.meta_path i, PAKpath entry
finders it & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 1 PEP 451,

floor division -- [i] | BUEER
] T A B e i BB B s . ) U IRE I AT /7 . B, a1 /7 4l
WHREHRRZ 2, M52 RN F S EERZRE 2.75 o {E (-11) // 4 2k&E -3 Fh
g -2.75 @ FHAGRIWER. UL PEP 238 ,

function -- PR
AJ DA A R B B AME R — 4B R 0] DA HAZ ABAS B A S A HAE R BRI T P A
55 Wparameter, method A function 57,

function annotation -- P& bRT:
BIEF X s B0 2 8aR [BIME A annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

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

PREPR TR PR I function —7 .
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% W variable annotation F1 PEP 484, H iR T ILPIfE. %5142 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥8/NgiSas i I RH1E A ) Python & il
R R U BB N SOk i 4w, future_ BIHSCRHICSE T RN feature B .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON BT 1 N A 25 (Rl i #E . Python S il i 5 | I THECRT — > REAE A6 I AN TG 345 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4 k7%
MR [n|—A>generator iterator WIpKEL . ERERMG L EREL, AR SETHAE yield FikzLPAME
FEAE— R INERLS for-IEFRMEE BRI next () ERELZE—TRHL.
MR AR R AL, (HAERE LSO M T RE e £ B2 R E . WRFEIHERBAKE XL,
fdi I PR DAsESBE S
generator iterator -- K 235 {CH%
generator IZI%UE)? BIEERIXT S
B> yield LGRS, ICAEYRIAC BRI TR (365 AR Y try 5A]) . 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- Zf: 5% #¢35k A
RPIERLFNRE BREERG —DEERLX, FEEE 1 keyword:! for T4], &L T—4
TEFAE R JEEA—DATkR) keyword:/if 4], PAR IR GFRIXAS N INZ BB — R IE:

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

generic function -- Z %I pR %%
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL
Wi 2 Wsingle dispatch R1EFS<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %1
A2 ype; A 1ist B dict KRR 482K, T R 247 FlEft,

WL S 2R 54245, PEP 483, PEP 484, PEP 585 fil typing fiik,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 i FR 2% i
CPython f@REas IR I —FHLE], BHORE — i 2 A — N AAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L iR 24 ® L T CPython L3,
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- K W71 pyc
5 R IS 98 SC AP Y Wy oA I AT A e S A IR [) 2 Al R HC AT RO 9 RS R AE SCF. S WL pye-

invalidation,
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hashable -- W[5 7
— RGP AR AE NSRS AE (BEFREA __hash__ () H¥E), FEATRARH Al
MEBFTHE (EREA _ea__ () J¥k) SN TTooA X4 . WA R G0 B A FH R g
FAH LRGSR A SME .

TG A AR SRRSO P SR AR B I A BT, PR DAk S B 2 A A PRS0 s A fE

KZHL Python HANH]AS A EAT G2 AT IS A ATAEZEAs (BIns) R i) FORTIIGAS A
AR (BIANTCAA frozenset) (M EAIRTCRI N AT A )2 ATWG A . I LR SLHl
XGRS AT A . ENTEREI —E AR (FRARRS5 A ), NS A EmE e 5
TEM id 0.

IDLE
Python YR K522 #1858 . idle J2 Python FRifi AT HLF 7 B A i MR AR P15 o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) dUmMaNR, U parh based finder FIEER ST AH bR TEFRANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9RER __path_ J&@k.

importing -- § A
A ) Python (URSE A 55— MELH ) Python AR e T i) i 72«

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMFRERY , X EWE VR W] DATE MRS EE R AT T i BRI Rk, AR5 B
PATHAERLR . AFERASEIIEN FE5) python (MERA I, & AMNHEALR 335
T E R EOREE) o MR AR A B A RN AR A ) — R AEE A R T 2 G T R
“help(x)*) »

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXMEMIFINET , BAMWE DA h T i g a8 A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R 2R, (R R P AEAs T8 18 . S Winteractive,,

interpreter shutdown -- fiEFZS G M4
LR AR, Python fRRERFRIEA— MRS TT I BOF BAL RERUIT A O A BT R, Bl s Al
BAh S NTREEN L . ERSZ WML S o X ek P E X gs e 555 | el s ag 4L
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN main_ BOREERIE AT A E 58 AT«

iterable -- W[ ECH %
—FhRENS B AR [\ H B R I X 5 o ARBTG5 g P 4238 (W 1ist, str fil tuple
) PARHEEERFP IR dict, AT 5 DARARATE LT __iter () F{EBSEEL T sequence
WX __getitem_ () LRI HE KL,

ALERXT R AT T for TEFRPA KT 2 HADFTRE— TP A T (zip (), map (), ..)s H—A-0] ik
RIS ZEAENSEAL AN ERE iter () B, BESREHZN LRSS XAIEAREH T XHE
LA — KM DT FEFH T ERXRE, REEAFERA iter O 30F A OAHEAINTS .
for iR 4 A B NARAE FEAR L BEAE, B — AN I K 6 4% 728 8 ORAE PR I R ARAE A0 2% . B

Witerator, sequence Flgenerator ,

iterator -- YE{C%%
HRFR—ERHEROT S, EREFHERLEN _next_ () Ik GCRFHAL 25 N & AL
next ()) KRB MR BRI 248G 5] ARG % StopIteration . FXAfEMN
PG P BRI R, GRS next_ () HYERSFIRE|% StopIteration, #Eft
MUHEA _ iter_ () HEAKRRFIZERINZH S, HtEARLE B2 EAXS, o]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEARBRIR G HALZ A iter () BRELEURAE for THFR MBS & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & typeiter.

CPython J:BIAIYi: CPython V& 54— HIEMRAE X __iter () MR,

key function -- §t pR %l
SR PR RN PRRE R R AL, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python 2 T A fuif B s HORERIT R A 80 7 Ko K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H L R 2] DR EE— N R AR B, str. lower () 5T DAIAEZ0E K/ NG HEF ) dE R L. B
R IE T 1anbda FAAKRAEBIN lambda r: (r[0], r([2]). s, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () ZHERET =1

AT THER HEPHET RPN EICE ] i e s Bl

keyword argument -- JeHE =55
Z: Wargument

lambda
HI—A i pltexpression KR IE 44 WERBREL, RIXA AR N HORME. B lambda 501 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WIS 5 EAFP Jy s o b, HRp @ KREMH 1€ 154
TEZ SRR, LBYL FX&FE “EF” M “BRR ZBIARA M54 0. Bilan, DA
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HASER T key T H B o SR RN AT 3 2o e sk 4 ) EAFP 7 R ff ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
SEBR—ANFEB) HA T A BRr TT R IR I E5 5P R — PP BB k. result = ['{:#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE—1 0 B 255 JLFE N+ 753k
HIEREOT Y FEAFE (0x..) M. Hop if FAJR TR, WIRAIEN range (256) HHHTA T
RE AL I

loader -- J#E 35
TR LR . BWAE X444 load_module () W, MNEESE T H—Afinder 1z17]
e S0 PEP 302, ST abstract base class ] 2=, importlib.abc.Loader,

locale encoding -- i % X RS R

7E Unix I, Ej& LC_CTYPE i& 5 XK gmtdtg =\, B Al locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI fAHS T (W1: "cp1252™).,

1 Android #1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kikgmidig=.
locale.getencoding () A SRR & X i A% 2 .

515 2[5l filesystem encoding and error handler

magic method -- A Jj 7k
special method W)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HERTHIE HEMARAT SR . RIS T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path B RETIR B finder. TCREIRA AR AR Spath entry finders fEHE KIRAEF A o

I importlib.abc.MetaPathFinder T ffICEAZRET HR48 A SCEl i 1.

metaclass -- JtJR
—FATRIERME . How VAL BFIELRYR, TTRNTTEZ R =ASH0F 0
IR KERAT T )0 R ) G 5 AR Pt — N BRIASE B . Python YRR 5 Z ALTE T 7T LAGI 2 H &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI AN 44°H self). £ function Fnested scope.

method resolution order -- J5 i)
J7 I SERATT I 50 A 2 3 D I R AR 2R [ S SR I« 28 Python 2.3 Jy AT I 7
THEE 2.3 [ Python fig b i A S S A0 HEN

module
X5 & Python (AR —FPeH 2Ll . AR B AL ) A 4% 25 10), AT F {15 Python Xf 4. i
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

— e, HbhausHTmM&EBEEWHEESEAEE,. & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order
mutable -- [ 35X} 4t
APASRFGATDATESE 10O BRFE RORL PO ORI 33 75 Wimmuiable,
named tuple -- H %504
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
S, R ST WA JALA
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

True

HLe AT RN EZRE (B Bisl+) . sbsh, BTt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, JF—MFRESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy 7 %3 7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s a5 [RE R B 1k A4 i 58 ok SCReEE b . 140, pRi%k builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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4. Bilf, random.seed () B{ itertools.islice () XFEYEIM T XL HEEH
random 5 itertools B4 BISZHLA

namespace package -- fiy %45 [ {0
PEP 420 fr5 | AR—M A AR TR 28 ipackage , fin4a 2318140 0] DA SEAAZR Y, HAlid Ty
X Hregular package ANF), FRRBEATERA __init__.py X

B[ % Wmodule,

nested scope -- iR E1EH] 1
TE—AE GER NG A RIEE 1. BN, 55— RECZ e W R BT A T AR & . 57
BB VE AN X5 A RO IR TC AL R i s S &2 B T 2 E A . 5L,
éFJ FEIEEE WHE R T4 man 4 2510 . ilid nonlocal KEFW AT E ASNZEHE.

new-style class -- J AR
X H BIE Y T S 2 B RIE M IHFRIE . 728 -1 Python fiiA /\ﬁ%fjﬂé el il
Python F#f ) RIGFK, 41 __slots__ . ks, FHE/EME. __getattribute_ (). EHE
MBS TR

object -- Xf %
Eg igﬁﬁf (BMEeE) PAKTUE TR () WEdE. object @ fEAnew-style class 1) Ti
EEREY .

(0
— PRl AR e I M A &L Python module, MAEAR Lk, B2 HA __path_ BHEMW
Python Hi .,

2 Wregular package Flnamespace package .

parameter -- J£ 5
Jfunction (3575{2) FESCH A SR, B BT A2 ) —A~argument (BHERLEIELT, £
A%, HHFES:

o positional-or-keyword: i BB, T, 88— DME R T A8 A8 AR DA £ 42 5 Ak
EARES . XE2BIARESEEL, B R foo Fil bar:

[def func (foo, bar=None): ... ]

« positional-only: {USROZE, F8E—HAEHL A EE ANS (WRMELS il 1E R HoE
MESINRAPENZIGEE A/ FAPRESL, BIANTTRTER) posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UBRCEETE, F5&— 1 HEGH M K FE AR SE (R EF RSl A
PREE LITESH) R & AW A B S sUEE 2 AN AL BIE S Z Bi—A * e X,
BIUN AT kw_onlyl Fl1 kw_only2:

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

o var-positional: TSN E, 15 ] DARAEH— AME BRI AL E S EH B 0 (BT HeAth
ESEHZMNESEZ)G). XMESTEEEESAREIME > ke X, Bl N args:

[def func (*args, **kwargs): ... J

o var-keyword: FIAZSCHET, 5 5E AT DARRBME R MR X T S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

FEZ T VA8 E AT ie S8, AT A S SE T e S 40008 T BRI -

W& Wargument RiIEFELH . SHEESH X BIFHE LA S, inspect .Parameter 25, function
—I35PA K PEP 362,

path entry -- J&fE A Il
import path W —ANEEMANLE, SWlipath based finder [ SR IRIL S A RIS,
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path entry finder -- #5145 A N A58
F—RJJE MR sys.path_hooks (Bipath entry hook) 12 B[] finder , HARSt 42 GEi i<k path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A B2 IS IR 1 .

path entry hook -- #&4% A L1#)F
—FRE RS, EAERIE A A RS E path entry BB OU T BERE G sys . path_hooks
B FER [0]— path entry finder .

path based finder -- J& T ¥4 1207 TR 5%
BRAN—FP T34 12 & 48 %5, WIHE—ANimport path WA HEAR B

path-like object -- Z{FR IR} 4
RFE— DX RGNS BRI E A DL — D ERBERN) str 8 bytes X%, if
A AR — N EI T os.PathLike YMIIXTE . — AL Ff os.PathLike P X} 5 0] i i 1]
Hl os.fspath () EREFE# N str BH bytes KM RBLIKIE: os. £sdecode () Ml os.
fsencode () A B RILRIRAS str o bytes BBILER . XI5 2 PEP 519 5] A1

PEP
“Python 2" AYPELHTE . —A> PEP gije— (Bl S0k, IR Python A IARALEE,, ol
7R~ Python [ I S b BE B AR . PEP [ 24 H (O A 1 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [ {48 th BB R P, WAL DO R DR S 153 LA B R A6 25T A Python B3] HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I TR L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
FA I — A 24 23 A ) BRAS H S N SO A (W AT BB T —A> zip ST ), BAkE UL PEP
420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- #]%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (HEAFERERZEE D). M SO AN SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

DAL B AR SR VAR PR R SN WL, A TR MR I R BT B BT IR . 31 L PEP
411,

provisional package -- ¥ {0
Z: W provisional API

Python 3000
Python 3.x ZTAFKLMIMEFR (XA FAERA 3 (1 &L AR T e T ) . A B4
'5'?\] “PySk” .

Pythonic

TR — B AURS S04 1 Python 15 5 fei 1A KUREFIBIL ,  T0AS e (1) HoAt i v
AR RSB . Bildn, Python B AR R B £or TRAIAPRA M P — >l ik AU R H i By
AR WEHAEFBCAEXAEREG, LA Python Y AAT I S e — U7 T Rt

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

TR I Y B 515t B Pythonic #7352 X FERY:
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for piece in food:
print (piece)

P 5 P

qualified name --

—MUARCS TR PR, R SR 4 J VB A s U6 e Bl JA Y B

27, M5 X PEP 3155, W5 B9 sksoms,

BR 5 24 B X 52 4 Pk —

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
] C ]
>>> C.D.__gualname
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

.

J

BT 5B, 75 R G AR AR R AR5 R A A, Hoh g i

A, Bl email .mime. text:

BrA

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

name

5 V5

reference count --

XFHEAREG)5 | BERCR:  4—S X R 51 805 R0, BRI 51 14506 Python AR >k
PO A WL, (HIX 2 CPython SR —A 4R .. FRF RATPA A sys . getrefcount ()

BRCR IR [l e X S 5 | 8
regular package -- 5 L1

g B package, HIANELEH —A~ _init__ .py XM H R,

%2 Jnamespace package .

__slots__

—FNETESE AR A, JE e TS 7 S 0 P S X S R B S 1) AT 4 AT
AT, HEEMGATEARS, St AR DBIE LT R, BIAIRFE N A7 T

HH A8 R RS

sequence
—Fhiterable, "B L _ getitem
)\(T#/I\igi@}?ﬂfigﬁ/ﬂ __len_
THER R dict H3HF _ getitem () fl__len

5 FAT B immutable BT AN R BEHCRE R ITTE .

collections.abc.Sequence %%%;@ESLTﬂ/\EﬂirbB’ﬁ% M, Bff _ _getitem

_len__ () Z4, I™WINT count (
P 2 0 W 2 BT DAGE register
HZ 5 R

set comprehension -- 4255,
A 3 — S W] IR AR SR A B BT B0 3 T R I IR [

for ¢ in 'abracadabra' if c not in
comprehensions.

single dispatch -- Y15} Jk

,index (),

GUREGN MR ET k.

'abc!

IRy
P

) BRER R R R S | T R TR ),
() ﬁfﬁ WEFHEIA list, str, tuple fll bytes 5.

O, (HEGIHICFBS AR, HoAE

) Al
()%ﬂ <> 5L

__contains___ reversed___

) RS BRI S P51 7 A 1 5 22 308

results

{c

PR ECE AT RS A d'r. B

A} A}
ry

—Rhgeneric function 73R, HELBUREET BASRIIEBORERN -

slice -- ’dj}%‘
1 H LS T REE sequence B—4 BN S, Yl 2

S AR CR AR, TE 1] T
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ANPAE S FREECE, Bl variable name[1:3:51. H55 (FAR) FRiCfENREH slice
pOE

special method -- 575 Jj ik
— iy Python F=Ui AT B 73, HIORRIEASRALA TR E AR DI WA IS5 45 . XA B 24 ARy
T RACHACTRIZ . FFIATT IR OIS DL specialnames .

statement -- %41
EARFTE (— AR “H) MR — BN DLUE— A expression B HEANHA BT
ZERY, AN if, while B for,

static type checker -- i 2K iy 2%
eI Python RS I #EAT 404, PAE IR WS GNP 545 IR M ANF T H. RS mE 2 =27 LK
typing FiH,

strong reference -- 31 5| Jl]
1E Python [ C API 1, 385|238 AHFA 5| AR BT IlAa X 25 . FEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py NewRef () MELAI M T RIEE— R RAGIRT I o @5, WAHER RS | A 1E e
%35 | F LA Py_DECREF () sR&L, DARESS | H R -

152 R borrowed reference,

text encoding -- AL HE
7 Python 1, — A5 fFef g —H3 Unicode UL (JEFE) U+0000--U+L10FFFF ), K T AFAH B {44
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file object 3 H— A SCA SRS B A2 Vi 0] — AN T ) 1 A i o B
Bl Ak HHrext encoding, SCASCAFHI B FRIEACARB (e 3 'wr) FTFFR . sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

7S Fbinary file T FREW LT F 9 2T 2 BSCEXTR

triple-quoted string -- — 5|2 £FHh
HREAW AEENG]S (7) S H51S C) WFE/FS. eENEDR LS RSN 515nE
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
2, HH AT B 2 AT o R [ AT, EM S SR AT R IR B A .

type
R Y E—> Python X5 J& TAH AR WARTREREA MR, BHLEEX RBYZEE, TRATS
HEM __class__ J@M, S2#d type (obj) HKIKEL.

type alias -- J3%Y3j]
—ANRAI R S, B SR HE R AR 25 R AR R4
R R R AL 2 2 2. il
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

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

Z )L typing fil PEP 484, H A3}t Ih BER AL .
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
AR B AR A2 Python RYSRGIZSK, (HEAITFFSR N EE S BAHL. BgeEtri
IDE S AUH b4 5 EAY
AR R BIEMERRBI R M T AEH typing. get_type_hints () K, {HEHAS
= AT A,
Z L typing fll PEP 484, H o5 s R RGN 4 .

universal newlines -- jifi 4 7
— PR SCATR I TS, R T A A SR A AT S R AR s Unix BIAT45 R E "\n' . Win-
dows 2% '\r\n"' PAMIAMRK Macintosh 2 %€ "\r'. Z i, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'
AR EAREEE AR R 42w o BInPA R A RN int RAYRA:
[count: int = 0 J

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZN venv,

virtual machine -- B
— & SE Al TR, Python FEFIML AT AT RS g 1648 i A= Y byrecode

Zen of Python -- Python 2 #ifi
F1 i Python B it iy 5 59744, A BT RIS (X AES . &FHAERNA TR AR
b A import this”,
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{45425 (PSF, I https://www.python.org/pst/) B37., X% AHF Python A 51 F= R A & i 3k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

%1k GPL Y0 R EVE#% Python 76 GPL R 7. 5 GPL AR, JIF4 Python ¥ i EAS fLvF () % 5
JRHIREA, TG TFURF I T . GPL eV T E 1% Python T A5 ILEAE GPL R A Bk 45
BT (EE VR4
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M Python 3.8.6 7y, SCRYHFAYARBI . Bt SAIHARACAD R Y2 PSF ¥ AT PSR 2 4 2k BSD 76T 1)
XUEE 0T

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.11.14 i PSF ¥F o] il

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

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

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

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

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

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

distribute, and otherwise use Python 3.11.14 alone or in any derivative

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

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

Reserved" are retained in Python 3.11.14 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.14 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.11.14.

4. PSF is making Python 3.11.14 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.11.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.14
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.11.14, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 4 A #3045 1 i)

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
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
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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 FF PYTHON 1.6.1 #§ CNRI #F o] il

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

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

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

Cawy
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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 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.14 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.3 WrREkfFa91F o] 50535

A58 Python R AT AR IR 5 =7 PR VF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
Rig. VTR R (FRH):

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)

C3.2 EfEx

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR SC44:H: https://www.wide.ad.
i/

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

EEFTD)
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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.

C33 REEEFRS

asynchat fll asyncore BHALE DA T A AH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies Bzl &L FEH:

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
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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 HITIEER

trace FRHALE DU FEHA:
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 5 UUdecode & #§

uu AL DA

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.

Cawy
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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

C.3.7 XML & 2iE A A

xmlrpc.client BEHEE DA R FEEH:

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. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B PATULHH:

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
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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 LT kqueue 3 L5 DA T R IA:

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.

C.3.10 SipHash24

Python/pyhash.c {452 Marek Majkowski’ %} Dan Bernstein ) SipHash24 ZB¥ERSEH . B EEGPAT
P

<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

(BT ID
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all copies or substantial portions of the Software.
</MIT License>

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

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

(B L)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHFEMET C %L dtoa Fil strtod, T C XURE BE BUE AN FAF 5f 2 R 5640, B IR
4 B 1 David M. Gay 455 1[5 44 08 . B HiliZ S0 FTAE https://web.archive.org/web/20220517033456/http:

//www .netlib.org/fp/dtoa.c 35 . FE 2009 4E 3 H 16 H R B A JFIE ST 8 DA R BRACRIE v] 7 HE:

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

*

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

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

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

E

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

C.3.12 OpenSSL

WERBRAE R GRMSIRF, W hashlib, posix, ssl, crypt BIRA )] OpenSSL FEsffdmithfg. Meot,
Python [ Windows il macOS 22 A%y ] fE 2 7 OpenSSL FERJHEIAS , BT AFA AL I ALHE— 17y OpenSSL

VFAIERYEIA . XFT OpenSSL 3.0 ift % H S 2EAT A A, #9fi ] Apache ¥FH]IE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all

(ZF50)
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other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

Grant of Patent License. Subject to the terms and conditions of

this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,

EF 0
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use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat M AU 51 expat JRRIA R AR, BRIEBLE T ——with-system-expat:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
Cay
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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

BRARMN ——with-system-1ibffi WU THE, BN _ctypes ¥ HN et libffi YRI5 DIH A

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.

C.3.15 zlib

WPR ARG EARFN ) 2lib BOAKIHICHE T, WEE A 21ib PR AYFE DR EE z1ib §J:

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.
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Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i ] MG F ML LA T cfuhash W H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

FRAEMIA ——with-system-libmpdec fiE THH, BN _decimal MBS A # libmpdec 711 #
DIAE Y

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

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

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
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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 X EH

test LAY CI4N 2.0 JliR4E (Lib/test/xmltestdata/c14n-20/) $2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 W]k & 47:

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

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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

C.3.19 audioop

audioop FLHLH ] T SoX Wi H 1) g771.c XA EACAS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

BRI 2 Sun Microsystems, Inc. 7 fit I AT (R TC R I BT o JH PR DASE DU sl 8 ke e
i JCZ5AT 2 o

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

LAY Sun JEACRD A AR 3245 H. Sun Microsystems, Inc. W34 SC45 P HAE A . HEES
& P 5

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

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A B 451 2% SOHARF IR L (B HE RS
i E 15T, HIE Sun CREE AT BE A AR IR .

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

C.3.20 asyncio

asyncio fHPFELEETRSE H uvloop 0.16, B 3T MIT Ak &1 TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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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RRILER B

Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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universal newlines —-- #Jf#4T,24
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