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CHAPTER 1

BREATRE

« pip R EENLFERE. f Python 3.4 Bilh, ERIHE L SFE Python il il 2 fes .

o virtual environment ([E#3E5%) &2 [REEN Python BE5E, W] DAEIRLAR RS e F R X 20 Ho i TR
B, AR R w2 sEe .

o venv e @ FEBERIG R EIE TR, B¢ Python 3.3 B4R AL(E] Python fiy—7B4. ¢ Python 3.4 BHLS,
EGHBHL S pip 2 FTA B LR EBERES .

e virtualenv g venv W—E =R R (FHFH). EEEEEE ATE Python 3.4 2 Hi
WA, ARLERAZAZARAESR L venv, B2k HEIZH pip BTESLA B .

o Python £{425| (Python Package Index) J& BRI HEE (41— A SL A7, Hor B4 B n g HAth
Python i Jf] 35 i ]

o Python 5} #E45 77k (Python Packaging Authority) & —1W i B 8% 2 ) B SC VR 40 iy [ B, &
B R OEE R TR, DA B T &R (metadata) FIAE ZE4% XAME . M 7E GitHub F
Bitbucket 32 - & L4 4E T . [EHSofk & REBEER A

o distutils @R AHEMEEMN RS, 7 1998 4 E RPN A Python ARz, BESR B
distutils K7 NEAPBELIR, EAIIRRE B S ERRIE A O EREG MR, T HE N ED) 28
e e B — T, BRI AR A E T SAAE 3 (Bn: 1 o Python d5h A5 B 8%
AT 25T LR A E 44 ) o

1 3.5 s o S Ay B, BIEHEE @ venv.
hz%:
Python 3 #&(H & H8 8T : B A0 [EIHeEE b
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https://bitbucket.org/pypa/
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CHAPTER 2

BERRZ

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAF 8241 Python B3R5 |22 48— ERAH A SofT AR S HHOREES 1 (dependencies) :

[python -m pip install SomePackage }

#HE): ¥t POSIX i ] # (4135 macOS Fl Linux {57 F{ 35 ), A< 515 T (1) #6000 ¥ AR 554 (85 ] virtual environment

S~ Windows i Jl 2, ASF5 5 HH 0 5 1) B (R 3 AE 22 4E Python IRf, [ 1T HA%E R 4T PATH SREGs# 8 | (133805
CHEEE I

EA 9 BB E — R B Y sl e DA IRAS 8 AT AT Y BB > < ORGSR T, s R L]
B shell FTfFRENY HADARFIR T ICRE , 044 R LIS A A 5% 108 o e 2 5 | 9k )

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

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

ﬁﬁ,ﬂﬁ—@éﬁ%ﬁﬁEW§%,%ﬁﬁﬁﬁ%ﬁ%ﬁ@ﬁ&ﬁﬂ%o?ﬂﬂﬁﬁ%ﬁﬁﬁ%ﬁ%
ffEHbReK

[python -m pip install --upgrade SomePackage }

B pip MHBEII MO 2 ARG, RTDALE Python S5 45 (135 45 5 R #R 31
E%%ﬁ%@i%ﬁ%vmvﬁﬁ%%&o%E~@EE%%E%%%*§%E#,ﬂﬁ%%ﬁ%ﬁ%
8%

hz%:

Python 4400 il F 4584 Z¢4% Python ¥ 1 E{}:



https://packaging.python.org
https://packaging.python.org/installing/
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CHAPTER 3

Hezanfay... ?

TR RO B A — LB AT 1 DR AR o

1=

3.1 ... £ Python 3.4 ZgijaY Python A& th%4E pip ?

Python 2t Python 3.4 4 BB pip 0. BHATRIOMA, pip TRk [ 1155 (bootstrapped) ), i
%% Python (i i 1w D

%
Python #}#&(fi I & 18R LR EMHTFR

3.2 .. ADEMMEREREEH 7

{8 ——user EIHMA python —m pip install, JEHK& HIEH b6 &M E RS A i # %
M.

3.3 ... LRE &) Python Ef 7

A2 FHE Python EFEA TR I HIHEENF, HHBIAKA S HEMT pip 24, HEELL,
FAHAR A AR B RUT pip AR, 36T 2 2T o s filf B

hz=%:
Python £} 500 F E 57 RFHEEN:



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4

. E{TRESME Python lATEATEM ?

£ Linux, macOS PA K HAt POSIX R &, A7 A iAs 4 551 Python $54-[E45 & —m BB 2 8 (switch),
HGHEAT pip B RIA

python2

python2.

python3

python3.

-m pip install SomePackage
-m pip install SomePackage
-m pip install SomePackage
-m pip install SomePackage

default Python 2
specifically Python 2.7
default Python 3
specifically Python 3.4

4 o o

A B RAS SR pip 54, HEWATHY.

1£ Windows 1, f#iff] Python [FI&)$54 py

i —m BRI 28 (switch):

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

8 Chapter 3. FZZ{d... ?



cHAPTER 4

FRINREKEE

4.1 7 Linux PR EHZEZRHK Python

fE Linux Z2%t, Python ff) 5B 22 4 HUASE 75 @ 9 (E) 57 Linux (81T . 2564511335 {6 Python A
A EFEARGY root RERR, [EIHATREE T HE RSB TR IE AR QR H b 2R S A P TR DA
pip YOI, ETEEELEALIFR L.

TEBHR RS L, DA pip G4BTy =R M R, sOAMEI G 3 44

4.2 K= pip

pip EMH B R A e . —WETER LR

[python -m ensurepip —--default-pip }

e (LA HAR B 2225 pipfy R

4.3 £ EHIIE T (binary extension)

Python A F AR A DA JSUG RS E R BE R 88 71 7y X, L @ 0 SR B AE L B RE A LR P B, e SR g
2R B e TUAAL

WEE T A ] wheel #%3UM S8R, AKX Python B4R fEEI % D7E Windows Hl macOS #1fi
wheel FE5E , i {7 4 RECTEUD I @iz i 2, PR (B0 5 16 B (S MR B M 22 S TR 7 ¥ (pre-buil) PSS, T
AHHEACHEEEM.

H—LefREDr 58, WA AR Sk AT B Y whee 1 BRI RO RLIHE, S5 2807 SRt Bk
A H A R e, HARREARE e M T .

hz=%:
Python 400 F E 45w iR



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
https://packaging.python.org/science/
https://packaging.python.org/extensions/
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APPENDIX A

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o AR AR RIS I . B VLR 224 E AT (delimiter, BIAINESE. J5fR9%. E4
SRE=515%) [EIR, SURTESRE — R %Hids (decorator) 2 4%, ZH AREUAGIE, H.B)5 shell
HURHYTEGX Python $2/R7°7C.

o B Ellipsis,

{3344 Python 2.x ALATEMIENE Python 3.x BTG T 5, & Rl I AHIAM I R HIZEHE A
FERLIHE 9, T2 4R 2 AP 5 3 P AHT

2t03 FE R AEEHERR B DA Lib2to3 gl il Bt T — (MBS A I8, 7£ Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (UAHE ABC) #2446 T —Fe g b, fEEduck-typing (45 T24E]) W7,
HAMB I T, B2 hasattr (), HIEASEMEUE M A0SR (640 T 73 (magic
method)) . ABC [EJ ] [EJ#£ 1) subclass (FHEE]) , EMERLER 5 —1M class (EE) , EA3AT
¥t isinstance () } issubclass () ¥k #2E abe BALMERA S04, Python A 7 £ [E)fHY
ABC, HINERI G (7E collections. abe #i#l). 7 (7F numbers i), B (FF 1o i)
J import SFAGER FIEALS (FF importlib.abe #i4H). #RAI A abe BigHE . B O ABC,

annotation ([EJf%)

—ESLEA R class YL, B2 Bl EE AT BB BRI BRG], BN ARAEEope hine (2
[ER)

TERUATEAN (runtime) , [ 353 ) EVRE SRR DA I, (R AdiB L, class PR eR SN, &2 (D
PURAFAEARAL . class MR __annotations_ FFfRE ML

#8522 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, 15625 %A tbohheERe .
B AR Y f A B I VA 55 2 ) annotations-howto .,

argument (5]%})

WY pR 2 R BB 45 function (B{method ) W{H. 5|8CE WifE:

11
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o B4 7| B (keyword argument): FERRZANEIY F1 ) DLFKE)IT (identifier, 4N name=) BHFEMIT |3,
o2 DA ** K dictionary (L) [EIR{EW RS ¥, Billn, 3 Al 5 #JEPAR complex ()
L] v ) [ 5 |

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

o 12 E 51 K (positional argument): AJe B 75 WG 8. ALE S| ol FE— {05 Ho R AR A B
B, A (5) fEE * 2 & iierable (PJEWCIE) PIOTCHEPER. G0, 3 S AT
ERCENOIVACGIE &

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

G BCE P E Sl X T M R A A e, R SERCE A R AR R I, 552 calls T2, 75
Ak b, ATATE S SR AT DA AR — 5 [ Rl (B G i o A I

St s BRI parameer (280 WH . & LHEET 5 B2 82 M 2E, DAk PEP 362,

asynchronous context manager (JE[R]25{5E545PI%S)
— i T ARl async with PR RIEESE AW, MELBEREFK __aenter_ () Fl
__aexit__ () method (J7¥k) AEHH. H PEP 492 5] A.

asynchronous generator (JERIHEIA:ZS)
—{l€r [A{# asynchronous generator iterator (JE[F]2EEIEZEELES) M. BEREKSG ML, async
def FEFM LMK (coroutine function), HARFF R EME T yield B, RBEM—FRIWH
Ji* async for [EIEMIE.

B AT R R FE R — AR A EV A g R 2, (B s T BB FoR kB [F 4 B
% (asynchronous generator iterator), #— FKIEN HEAREERE, I 2 MHTHE, PAREGE
.

— AR A EVE RS R AR await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JER]25E)4: 25FCHS)
—A#l H asynchronous generator (AE[FHEIA2S) R r iy .

& s —Masynchronous iterator (FEFIEENLEE), BB DA __anext_ () method gIFNY K, Gr[a]{EH—
TEFT AR5 1 (awaitable object), %I FAFA TR EVER R E /S, HELBE F—M yield
B yield GEE AR, ERt e S ke (55 M s M E iy wy PR . EaE
By EA BERENS MY __anext_ () [BIMEM WS AR BIER, B/ E LK
WU BT, 352 PEP 492 fil PEP 525,

asynchronous iterable (i[5 [EfCH1:)
— M@ P, B PAFE async for BUARNX g A . UAEKER _aiter_ () method [o]f#—
{®asynchronous iterator (EFZEIEL) . g PEP 492 2] A,

asynchronous iterator (JE[RIZBENRES)
—{HEME _aiter_ () Ml__anext__ () method ¥k, _ anext__ () WEE—{#awaitable
(W) o async for GENTAERIEENC RSN __anext_ () method Jir [l /it ] 26 R4 {4,
HPE5|% StopAsyncIteration ffil4b. H PEP 492 5| A,

attribute ()&M)
— W B R BB A, R (K 2 fig it (0 3B 40 B R X (dotted expression) 1 44 fi9E 2 .
an, R o 5 —HE M a, HIFZETEREDA 0.0 92 .

WER— O RFE, ST —E AR ZH identifiers T i 78 2 E)FF (identifier) 118 £ &4
FIRERY, BIANGEA] setattr () o 1RIEFRIT B 1 M6 0 1 BE 2 B i SR xCORAE L, T2 5 B
getattr () FKEEE.

awaitable (W[ Z:55911)
— [ T AFE await HEE X P HEEH B Y . E 0 PA R — Wcoroutine (fh#8) , s — MG
__await__ () method fy¥{k. HiE2[E PEP 492,

12 Appendix A. #iiEER
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BDFL
Benevolent Dictator For Life (#& 5 {-2Z##HE ), X 4% Guido van Rossum, Python #1315 # .

binary file (—_iEHliER)
file object BB HEE 5 2k 2o b SCPERO P TLFRA BRI (' xb, twb B rb+ ) 4T
M4, sys.stdin.buffer, sys.stdout.buffer PAMK io.BytesIO fil gzip.GzipFile
TS

w2 Eext file (CFREZE), ER—MAEERIREA str IR RYI.

borrowed reference (fi%J]Z)
1€ Python ) C API 1, & 51 @5 —FIR5 M, AR REIE ARG ZG H. anExs
ZU BN E S B ASTe 5. BN, B3RS AT PARS BR A5 1) i 5 — A~ strong reference
R E
$borrowed reference WERY Py_INCREF () AN B JEHE (in-place) $[FElstrong reference 2% ik 1
W, BRAEEYASRERE R IR 2 IR 2 migiss(El. Py_NewRef () Rz A] A EESL — M0 5T

Histrong reference.

bytes-like object (FfycalH ¥tk)
—1 3 $% bufferobjects HRE[EIME ) C-contiguous R IIYIE. BOUIEAEN bytes, bytearray
flarray.array P, PALKGEFZ % BT nemoryview Y. FHALITCAER Y4 PT F b8 2E — 3 1
R A S S AR AR . R T IR R AE R socket (HEE) ik

G L TR R AT . (EIIA SR RS L AR [ R S A e AL R
AR SR E W ) Y4 bytearray, PAK bytearray ) memoryview. i85 75 25 itk
il ERM AP EA AT Y (TMERE BN TR ) s S dE bytes, PAM bytes
Y4 memoryview,

bytecode (fyisC41#)
Python {14 J5 1 %6 & 4 Sk 0L T AL A, B2 Python F23U7E CPython B P ERRIIR L. s AL
TCHRS R G A . oyc RSP, DUESE AT — A ZREREE Pl (] DA F A ARl
EgnRE N CANE) . B [T 35S (intermediate language) | #2[E 28 fTHE— W virtual machine
([ElEtgay) b, sz(Eeess e A7 S A C AL IS 3B UM 2S5 (machine code). ZEYEEMZ,
JCAL G PR G b2 AR AN [ Python [FlEM& RS > FEAERY, AN BEZE AR AR AR Python 2 [ fR+F

(LTS G 25 2 7] DATE dis ASTAH A [ HH SCf 4R 3

callable (wW:nL#{t:)
—{il callable J& ] DAREIFIY 44, R0y ml REDA T ARG — 45 13 (% Rargument ) :

[callable(argumentl, argument2, argumentN) }

—Alll function BLILIEAR fRymethod 2 callable, —{lA EAE __call__ () F¥EM class 22 B 21
callable,

callback ([A]If)
VIS | 3ol I 1) — 18 B A 2X (subroutine) pRIZX, @7 E A 2 LA IR T B LA 7«

class (F(E)
{0 P S G0 2 5 SR ORI . Class F) i S8 1 6 055 method F5E 58, & ¢ method 1] DA
£ class [ E G BT THAE.

class variable (%i[F)%4)
—fH7E class e e, HERZ HAETE class K (LRI RTE class (W EHIH) BB .

complex number ([E14%})
—HIM AR EHAR SRS, TR BT G 2R [ B A — W ERR 2 A [Eldogh 2
[ElEEA (-1 PR PECEAT, AR SR s (E 1, 7 TREEEP PR 5. Python
[ T HEHE %, ©rARENRERFRES; FRRaE - Mesn 5 sime, sl
3+173. #EHF math BEAEIR T HERH M RESR, F5600 cmath B4, 00 12— A
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T

13
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context manager ([5EE5PNES)
T with iBA Pt E X _ enter_ () il __exit_ () FEREHIFERSHNS. &L PEP
343,

context variable (Ji5hE5s))
— A i, A T DR R SCHOE B MTAT B AS [« 38 UL 904 7 4% (4% 3% 17 [ (Thread-Local Storage) ,
I, R R AT A T B A R RIRE . AR, BEASBEE8, F—MiTa e Re e
BN, MRS F Mg, REETTAIER 2T H (concurrent asynchronous task) Hi, #f
béﬁ%[ﬂj(%ﬂglﬂo %%% contextvars,

contiguous (JE&{NY)
WS — i 48 i 15 2 C-contiguous B /2 Fortran contiguous, )'E € eI R EE 48110 . 4 (zero-
dimensional) f{] 4 [ #S /& C M Fortran contiguous , 7 —#ft (one-dimensional) [#%1| /b, 4518 H W JELERD
TEES P AR AR HES ], TR S 21 2 BRI « £ 2 419 (multidimensional) C-contiguous [
Frh, Heat LR 7R [ A TE E R, e — RS 8 kiRt SR1 , 7E Fortran contiguous
Wigrh, 55— RGEEE .

coroutine (i)
s 2 WX (subroutine) ) — i B FIEE Fer 2. IR 22 7 R 1815 ] 26 et (B 7 — {1 e ]
EWGR . W RE T DALE FF S N R B e Bl A L SR AR . EMREEIA asyne de £ BRIAZME
HIE. 5aE2(E PEP 492,

coroutine function (FErAR)
— {8 i corourine (FhFE) PRI, — M FEENEEA asyne def PRz, [Ev]EE
W await., async for fll async with B8, BSLEEFH PEP 492 5] A

CPython

Python FE R 555 FUAZEE /E (canonical implementation), #%#E77E python.org I, [CPython | iZ1f#7
FRTEL R A, Al M B R B RE F R EAE, 40 Jython 5§ IronPython,

decorator (Z:fiizZ%)
—E R, TR E R, T G ewrapper BB, B -6 R 3 2 (] (function
transformation), SRS REHZ classmethod () Fl staticmethod ().

Aetian ik HUE AR . DA 8 e U FRAERE 3R 2 SR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFTEARIRI AR &, EFEABE A . B Setips e 20, #2EmAE %M class
S FEMEI S

descriptor (1iiA%%)
R T __get_ (), __set_ () Bk __delete_ () FEMINS. L RIEMH iR dnT,
TR ST i e B R g % . WEELT, R ab RIKE. & ESMER— A E b
HFTE a R E R TN b WXTS, (B b & — kg, W8 FIXT R i T
PRARIG AL LS R Z L Python [ G, OMX @1 2 EBRE MR SLml, BIEmEL
R FHEEME. iR, BSOTEASOEBR NG .
B A A 2% method (Y8 Z & 5I, 752 descriptors B AR H5 7 .

dictionary (i)
—ANREBAL, HA AT A S B A Y . BRI AT A __hash. () Il _eq ()
TR S, FE Perl HFK>4 hash,

dictionary comprehension (L& 4 i)
— M BEA Y, AAOEH— T ER P i 3R e K, [ R P AL SR DA - i ]

results = {n: n ** 2 for n in range(lO)}”@ﬁi*ﬁ]?iﬁia TS T n B RIME
n ** 2, #42I[F) comprehensions.

12 Appendix A. #iiEER
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dictionary view (“ZULigH)
€ dict.keys (). dict.values () M dict.items () [E/fEY 4B RREFHASHE . T4
THHPIHE RN, BFRNE ?E’iﬁﬁiﬂﬁ%, ﬁ?*ﬁﬁ@filﬂpﬁbm%ﬂ 27 BB A A
iE]5E R list (EB%1)), ZE{EH] 1ist (dictview) . FHZ[F] dict-views,

docstring ([EIW])
VERZE . R EE WIS — AR B AR T . B P T 0 2, (H
PR R B A ER . BRI __doc_ J@tk. T EHTHRIENY, HItEF
TN G ) SRS R A O

duck-typing (fi5-§-7%[F])
— TR TS, B EE AR ) B E R R B IE R s B A 2
[/, method ok J&§ 1 & B 4l b P s A . (TSR e AR A —ES 7 i FLne et —([E) g
T, WEe—Ek—EET. ) HEEZR wm R 8E, BosstfNuae s 2 et
(polymorphic substitution) A&} g 11 88 15 14 Eﬁ%?ﬁg%ﬁéﬁﬁﬁﬂﬁ type () B isinstance () iE
ATl (@%’zuﬁffﬁu i BUETRT DA 48 % A& R S8[E] (abstract base class) K?ﬁﬁo) SR, Bl
@A hasattr () JIEt, SUREAFP FEURERTEAS .

EAFP
Easier to ask for forgiveness than permission. (F5sR EA L FE R AIHEA S . ) BEHE FAY Python 45 A
JEURE Er S B A 3k B B R A, (D 5% (S s 0 R Pl A 091 1o 3 e i () LR g JEL S
HEFO RAFETTZ 0 try Fl except BRN. EEMTELFF 2 HAWRES (Hln C) & WALBYL Jak%
TR T3

expression (Fi%X)
— BT ARG R A eE s . EAEEE], —EE e 0T, SR, B, SR et
WY SR o B, IS LE e A e e — . ﬁi%‘%ﬁﬁﬂnn SRR, EHEFA W
Python & F i # & E R X 734N —Lstatement (BAZ) ANREPLHAMEER X, HlU0 while, BX
{H (assignment) tH & BA=, A ZER.

extension module (7 Fi4H )
—fAPA C 5 C++ B AL, B H Python ) C APT ACBEAZ. U J fiff F 5 FR=CRG 1 T HLE) .

f-string (f =)
PA e B E [ERIE N R SO EE R E) [f ], e R SR KR . s E
PEP 498,

file object (K§R¥1t:)
SN FETH [ SCEEE) APL (3545 read () ok write () Z84%:) DA FEREMN S, HIEHA
BN, SCHXT ST AR BEXT BELSCm 2 SCrh . Hoft 2R A (O f Ak sl A5 e A ) (51 e
BB WAFGRIX . BT FES) . SO SRRl SO R %ﬁ Foo
HEE L, HEEEEYM: RN =8 548 5 . S0 =& 58 S ML F A8 2. BEMMAETE 1o
B e g%, B EEY AR A2 open () .

file-like object (KifsRWit)
file object (REEMMH:) BIFFF.
filesystem encoding and error handler (k%2R %5 UEHEL RSP F )

Python i I i) — Tl A A AN SR SE BB X, HIARARA SR F MRS R AR LICAL, PASGHF Unicode %l
FIEEERSL

T 5 R 5 A A JE R 8 R LN ARG BT A /N 128 A G . ANSRAE R R S am G e R (b st A, U
API (K=& 5] % UnicodeError,

sys. getfilesystemencoding () fll sys.getfilesystemencodeerrors () BRICA] I AEL

AR 5 25 A R AP 2 B R X

filesystem encoding and error handler (1‘% 2R G G AN B R i M K =) & Python [FI &) I h
PyConfig Read () BRINKAELE: 5 2[F filesystem_encoding, PAK PyConfig MK E
filesystem_errors,

Hag2Ellocale encoding ([FI &AL )

finder (=Hp8%)
—fEiE, EaEREIETEY import AL R loader (FALR) -
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¢ Python 3.3 BHlf , A WAL A FMES: TR AE S 25 (meta path finder) € sys.meta_path,
Miy44238 B F# % (path entry finder) €{#if] sys.path_hooks.

2 (F] PEP 302. PEP 420 1 PEP 451 DL T B 2401 .

floor division (i) WL IERRE:)
T A 2 B I S M O . ) R BRI T2 / /o B, B 11 // 4
Ot R 2, B float (FREKM) ZURVEFTMIMENG 2.75 AR SR, (-11) // 4 MgEE
-3, WERE -2.75 gia T isIE& 2. #2(E PEP 238,

function (pF=X)
—H R BRIAZ, B REE A Ry m e Sy BT DAY EE A a2 7| S, B sy [T wh
R RR AT S5E2Eparameter (2%0). method (J53), PAK function ZEHi .

function annotation (BX[EIRE)
oF 2 22 k[ A Y — B annotation ([EJRE) .

A E R R 2 Ele = g, BTGS2 MM int 518, Eef—@ int @
H{E:

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

pR 2 ERE A REAE function Z2Hi A FEAN AR .
it 2Elvariable annotation 11 PEP 484, ¥4/ IWIhEmHiiA. BRERBNREEER T, Bzl

annotations-howto,

future
future BiAR: from _ future_  import <feature>, /R4 Eae i I ISLLYE Python 7R
PRI A P RS HE A R YA BB 28, AR A s E B AAEAL. 1M __future_ BIZHAIGEE T
feature (Fh4%) WTRERIME. i import PUARIAH FS A BORAE, 1RV DAE — R BT B e (TR 1
WHEHHEE| EE S, DAREMER e (2 48) BB IIRE:

>>> import __ future_
>>> _ future_ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'l O)r 8192)

garbage collection (hy i nlik)
BRCAR N PR Ry, M R i R . Python AT BRI MU, 215 it 2 ML (reference
counting), DA K — 1 &t [F) g ] A1 A B 2 FEAG B2 (reference cycle) 1Y ¥R 37 3% AU #§ (cyclic garbage
collector) ZR5E . B3R i v DA g AEAH 3 A T4 il o

generator ([E)4:%%)
— {8 & [l i generator iterator ([EVERREURER) BEX. BHEERG MEFXEX, BEARKNZE
WET vield #EHA, BEEVE—RIIMME, BE(E R for [EE, 2P next () X, R
R A — R .

TEE ATRE B ACFOR —E A g, (RS, warie R R ML BERE. H—HR
FEREERERSRE , It se e ras . ARSI FE

generator iterator ([F)7: 2$[EfC2%)
—fH Higenerator ([EVE#) B FTESLIPT

B vield SRR AT, Bt B TRE (3 RSO E P oy Bd) . H(E
A )%%K S IMERE, ik AT (BRI AT Y A e EH B AR 1Y oR 3 A
).

generator expression ([F]Z}:2$H55%)

— M g M EER S ERX. ERERG - EIERIER, REEE W for T4, ETHE
5 7O, SR DA N — BRI i T, RAAER G ESNE R REE 2 M

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (7Z%IpHX)
— 1 £ 2 M R AR B BRI X, 3% o X S [ 1) B BB VR ) (Y SR . o] 3 (1 O A
Y&, WA EYE (dispatch algorithm) ZR[EIE .

Wk Flsingle dispatch (B—3FF) #3834t H . functools.singledispatch () Azl PEP
443,

generic type (7Z7UI[E))
— (R RE[E) 22 84k (parameterized) [rype (BU(E); W2 RaAE), B2 list M dict. E
R A [Elde = FE) 2 .

HiEH2Er ME4LAFE. PEP 483, PEP 484, PEP 585 fil typing fH4d.

GIL
#52(Flglobal interpreter lock (41 H 328844 ) .

global interpreter lock () B E8%8H)
CPython BELi4a BT I B, I DARE LR AR ER KA —EA T4 RELAT Python [¥byrecode ({3 TG4
5) . SR (RGBS (EV AU E), 40 dict) M BjHhE g E)f 77 EL (concurrent access)
MIf@hg, BEAH W DA 1L CPython AU EFE. S 38 H R8s, O EEREA Y M E L AiT4
(multi-threaded), {HAR(E 2 ErifEdni 2 JE BEAS A 28 RE[ER AL — KB40 F4 11 (parallelism)

SRINT, A Sed a2 BRME A B 58 =i, MRS R BT A s () S AR
(computationally intensive) AL E5HF, FILAMEER GIL. J54h, fE@14T VO I, GIL U2 Sy .

W FE RS [ T4 R (DATE i oRS A0 R e L 2 ORI B ) 1055 BRI
Iy, BEVE—fkry i — R PG E T, BeEarairEsk. —RaRE, HEeGE Rk, el
PRSI L, AT S S i A A

hash-based pyc (FEEREHER pyc)
— {7 TCALE (bytecode) BT 77As , & (o A A (M T AN 2 S ME DR UG AR R A Be R A Bl Re P, it e LA
Wk, wE2([E pyc-invalidation

hashable (W] [EI)
—AXRAR B E RGN AR A (ETREA __hash_ () F¥E), 0T AR HAD
MEHATHE (EFFER __eq_ () L) SUBFRAN T X5, I WAy Xt G 50 5 AH [ (v
FH LR R A M.

A 3EEI: (hashability) {—{l 414 1] F{E dictionary (i) AYSEA set (FE6) RIE, HEELE
4 REFRAE HCERA A ) T M

KZ 8 Python AN ] SAEI (AT rTREENR ; WSRO Z588 (19040 list 5% dictionary) [EIARJE: TR
AT AEE (B0 tple (JCAH) Fil frozenset) , WA EMBCR 2 ERY, T4 S A2 T
[Elfy. PR M A E class EH, RE S @ oSBT A EIR . EAM7E BT HLBRAT
AR (RAFEMEA LK), meEMrEEERIZATA A EMY id0 .

IDLE
Python # Integrated Development and Learning Environment (%24 BH#$ Bl EL 28T ) . idle 2—(HHA
) i 2 A EL R AN IR B, BRI Python PEEMESEA T IR AR — R gl it

immutable (An]%&H1k)
—{E B EEEN Y. A EY AT, FHEM wple (JCAl) . BRI .
WSRO A B AT, B E S, B k. B METR S e s ENE Ry, =
B, 0 dictionary (FFHL) ARG —{ 8 .

import path (5] A¥K1%)
—EAE (Biyksem e ) N2, MRS B AE import B4R, & ¥iparh based finder (EitE%
RSy ) 8 SEALR N E . 7€ import [, MALEYFEHEEHKH sys.path, HERFEMH
(subpackage) M &, EWAIHEEKEHXEMR __path_ JE.

importing (5[A)
— AR, —EBALH Y Python R UHE AT AZ B ILIEAE , #¢0) — A& H) Python RExXHS{H ] -

importer (5| A%%)
—HREE SRR AR B finder (F45d%) WRloader (FAZR) Wik,
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interactive (77 Bji1y)
Python A —{f BB H AT , 18 R 1T DATE B 157 7 oo A BRI URIE R, S EIsAT e
MEHAESIEMER. HEES) python, NFEAATE S (7] REHE R VR EE I ) 5 i e 4
B). AR A E R AEFER v (R help(x))

interpreted (PL:%11)
Python j& T E3E 5, WA EMeEnl 5, A8 5 4> o] e LeBm), HEAG (7 4L (bytecode)
SRR WAFAE . 18 R RIS VT DAELEEGES T, A TR IR S o) — AT, AR AT
B HeERE Tl A eEnE S A A B EE / BREEEN, A e M Rl B HE TR .
2 [Flinteractive (.BIN) .

interpreter shutdown (P 2SEH)
H Python B s TR BAPARE, B A —RRREL, TEILE BB U A g & 0 &R, i
AIALAH & TR B SR R 45 s . B & 2 WP 3538 =)l 2 (garbage collector). i REEIfEEE (1 FH & A
E WG R X (destructor) 5555 | F A [EIIF (weakref callback), [FJ A7 iR =05 . 76 BH PA I Lk
%ﬁ?gﬁ%ﬁ?ﬁﬂ%@%%, HEE IR G IR PTREARTEAER T (3 WA B2 R 2 Rifsi 40
DR 1)o

HARGB 2R, 2 __main_ BUAHEIEROES T EA T AHATE .

iterable (n[[EfC¥1E)
—FBEAE AR [ H R B AR5 o IR R B AR A P A28 8L (M0 1ist, str fl tuple
) PARKEBEAERE SRR dict, TR 2 PARATATE LT __iter_ () KB SEEL T sequence
W __getitem () FEMHEE SRS

RO R AT T £or JAFRDA KiF 2 HAFR 2 — NPT (zip (), map (), ...)e H—A A[1k
RMGAERSHRAEL RN ERE iter () I, BEXRPZM AN X AEE T 0E
LA —RAER . AEMH ARG, REE AT LR iter () 80 A CAHEUARXTS
for ifif) & AN VRAEBIARLEIRAT, B — RIS B R fir 44 728 5 HDORTETE S R R AF ik ds. Z

Witerator, sequence Flgenerator ,

iterator ([EJ{C%%)
MR F R — PRI RN S, EEHHERLSN _next_ () ¥k @C/FHAZ 45 4 E R AL
next ()) $FBE MR BRI 248G EAE ] BRG] % StopIteration 5. XA
R R EIR AR, A __next_ () HEHSFIRE| K stopIteration, A
TR _ dter () YEHRBRFZERINZ A S, HIERLSFLE RS EAXTS, 1T
BT AT EAS & W6 . — D RENHI NSRS 2R E R U Rk .
ZEEXT G (BN List) FEVRBUCR AL A iter () BBEURTE for MHIAHE H AR S 7= A — A
MIIEARAS . QISRAE BURE DL T AR 2 A W) 2R [l 7E 2w A A R R R — 5 AR X 42
ARG — S5
£ typeiter SCHTA] DAFR B 5 2
CPython FEf:4M{i: CPython (%A% — W HERIE X __iter_ () MEK.

key function (=)
H el B R =X (collation function) 2 —1{ A]IEAY (callable) pR=, &€l {E—{W FH it HE (sorting)

B 5E 7 (ordering) ({H. BN, locale.strxfrm () B AREIAE—8 T fF W & HE o i HE
Frg .

Python P2 T H., #RHSZ DASE ek A il T 2 e e 8l 2 L Oy 30 B E3E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
il itertools.groupby ().

IR DA — R 0. B, str.lower () method ] RAYEIEIR 43 HK/INES HEFF 11 68 bR
Ao B, — R BT AR 1ambda SR H#E, HIH lambda r: (r([0], rl2]). 74t
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller ()

=l R 2 A R X (constructor) . [ AT T S AN T SRR XA 01, i 2 E Ak o

keyword argument ( [Z 855 4)
52 (Flargument (5]3%).

lambda
H ¥ —expression (JEF ) FTALSAY— 17 & 44 47[E) & =X (inline function), 7% 28 2045 I 1 1R SR AR
##t57 lambda pRICHYFEVE R lambda [parameters]: expression
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LBYL
Look before you leap. (= %47, ) 2T 4 i EAS S e A TP s Ar 4k 2w, W AEb R E %
. ERERSELEAFP 7R BB, HENRFEREARTZ if Bk,

2T SRS, LBYL U 1E [ = fl T84T ] Z 51 AT BEERF: (race condition) [y
JEBg. BIANPA N REAMS 1 key in mapping: return mappinglkey], UIRS —MHPATHITE
WAL AREAEA AR Z BT, B mapping FAEER T key, RIaZAR AR & L2 . & M IR T LA 8 (lock)
sl i EAFP il =R LE.

list (Hi%1)
— 7 Python N Eisequence, IRV, (HE LT HAMEF AL AREER, FEADIHIC
EII AR O(1).

list comprehension (5 Bi|45: & 355
—fe AR M e 81 P ) AR A e R [E R FE S SR DA List (B ) . result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[F4E—{HFE list,
Hrp g 0 3 255 HE(E), Fra @ oS ii# O0x.). 1 TARREER. mRAmse, 1
range (256) PHIFTHITTRA TPEI

loader (F{AZ%)
—H BEER AAH . T EEHE —MAE Lload_module () [ method (J53). #AZE S
Bl finder (FA52y) [WE., WEAHiTE2E PEP 302, Bjtabstract base class (M ERHEE]), 5%
2[F] importlib.abc.Loader,

locale encoding ([ 82575 )
£ Unix [, B & LC_CTYPE WX ZE M & t. © 7 A locale.setlocale(locale.
LC_CTYPE, new_locale) K#HE.

7F Windows |, B4 ANSIfCREE (code page, 4N "cpl1252"),
7F Android 1 VxWorks |, Python i fj] "ut £-8" {E[F %4 .
locale.getencoding () AJ#E HIRIKEUE S Kidnidts .
WA filesystem encoding and error handler

magic method (J&#7 J71))
special method (Fp5EI7H:) B—E3FEIE R R 5

mapping ()
— Y, E X IRATE BN AR, H BB E abstract base classes (fl 52 3 I HiE]) v,
collections.abc.Mapping B collections.abc.MutableMapping Fr$%E R method, i
BilfdFE dict .collections.defaultdict.collections.OrderedDict filcollections.
Counter,

meta path finder (JCIXEFHERS)
— R RIS sys.meta_path [ EME M finder (FFA5EY) . TCIRAEFAGHSHL L4258 B F 48 %2 (path
entry finder) FEBIEHZAN [

BT TR R B A EY EAE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JtHiE])
— T class [1¥ class, Class & Z%i4 2 & 7 37 —{ class 4 #§. —1{f class dictionary (ZHL), DAK—1
base class (JJEEHHE]) 19513, Metaclass B3T3 08 =54, [EE#S 3% class. KZ#UKY 1)
FERE S SR R EE . Python (HFEl Y BEAE A E REETE ST H #5119 metaclass. FHRA ) il
MERAFEW TR, (HEEFEN, metaclass 1] DAFRAEEIR HBHAME T E. 2MEs iR
B A BT s ek, BEY RS . EERFIR (singleton), PAKFFE HALAYTH .

% %R ATE metaclasses 25 i Pk 5] .

method (J57%:)
—W7E class Z<#4(Fl9E 2% m ek, W5 method VEEIH: class B (91— & E g eny , HI & e
SO B E R — Wargument (314) (5| BEEHWHE sel1£). 2 Efuncion (K
Flnested scope (EIRAE ) .
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method resolution order (J5 ¥ fHTIE)T:)
07 YRS NE 7R A A 4R AR R B AR, base class (FEEHHED) %ﬁ%‘%ﬁﬁﬁ B BEAEE 2.3 R
4>, Python FL3%a% T F AT A ER, 552 Python 2.3 i AT

module (Fi%1)
—{E#51E Python FEAGAYAL AL BLAL (organizational unit) FYP) 1. HAHA —M Ay 25H, EHEEE
) Python {4t AL IE#E thimporting HI#AR, WHA 2 Python,

it 2(Elpackage (£44F).

module spec (BigHBIk%)
— M E M, BaE A RE AR import 1 B & Fl. B J2& importlib.machinery.
ModuleSpec —{EEH .

MRO
#52 [Flmethod resolution order (J5fEAMTNET ) o

mutable (n]5&Y{}:)
AP RT DA B MAGME, (RAERFE A id () o SeEgEimmuable CRWSHI0F) .

named tuple (it %&Ic4l)
i [named wple (47641 ) 29K ¢ wple 4RI (EMRUEIS class, HEYATH3] (indexable) I
FALTT DA P4 B MEACAPIR . 55 TET, class AT DA RLAT FLABIRFE

5 28[F)7 A [F) )2 named tuple, {U35H time.localtime () Ml os.stat () [EENHE. H—MEFT

& 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

HUeHATTA RN ERAE (i Bap 1) . sesh, B4 e s nl i@ i e X tuple 4k
I E XA E AR F B ZORA0 8 . XM AT Toi's, s mnl AET 94K typing.
NamedTuple, B 1) %l collections.namedtuple () FAIE, F—MFRAELLTM
— LU T 4 5 uk PN B E 44 e A I

namespace (fr&2sial)
SEHLRAFRI T o A4, 25 W2 PA dictionary ( H) PEEAE. AW . el REER a4 S
ﬁ'ﬁf%ﬁ:qj (78 method ") A SLIRIW Ay 44 25 ] o 144 25 138 B By 1 v 24 128, ARCSCIRAEAL . WJ
fn, PR builtins.open fll os.open () Jﬂ&ELbﬂﬂjE’j/ﬁg S AR A% 0. w4 2 s
PR feh 402 A A AR B E— R e, SR n] s S v et . BN, B random. seed ()
B itertools.islice () eI R, BLEA/HELEH random fl itertools BAHIEEAE.

namespace package (fiy #A43MIEM)
—{ifl PEP 420 package () , B HAEVEEFEM: (subpackage) ) —1H 72885, A4 25 1B (4] fig
B g e FoRE, i ERMEREE M ARG R — W regular package (IEFEM) , HIE bﬁ.lﬁ

__init__.py EfAfEE.
HEFlmodule (F4H) .

nested scope (HLREMIK)

REE)2 I8 41 7 5% (enclosing definition) HAGSAHEARE Sy ZRBIBRIE], — 1 oK A0SR 2 AE ) — 1 R X
e, AR RANE R P s, R, EREEET, SURME RS k2
TR AR . W SRR i EVE VR R IO R A . TR, A SR A A A 4
S EBURE A . nonlocal FEF¥AMNEEREETE A

new-style class (#7A%i([E])
XTH BT E B H T A G 2R W IHFRIE - FERFH) Python iiAsHr, A BaC 2 REAS 1
Python Fi Ay RyETF, W __slots__. Hfiikes. $MEJEM:. __getattribute_ (). FEHE
MBS ES.
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object (Hfl)
FATKAE (BPESk(E) R T (method) HOFEHTFERE. B ULRAEMnew-siyle class (HikH
[E]) fte#% base class (FRHHE]) .

package (£if})
— 1 Python [#jmodule (F24H), B0 PALA T454H (submodule) 55 2E[EIfF) £/} (subpackage). %
W EmE, 2 RA __path_ JBHER-—{H Python i .

Wk 2Elregular package (TEFRIEAE) Fnamespace package (6423 EEM:).

parameter (Z4f)
T function (X)) X method 5 3§ A — 1 iy 4% E{ ¥ (named entity), ‘B 35W3% R REEHE ZH)—
ffargument (5|4%), sRAERLLIEEFHIR S5 8. A A TLE AR K 2 HEE:
o positional-or-keyword (/BB BHSET)  $5IH—MW ] DAd 0845 5 a2 VR R 48 5 5| Spl R
518, BRI, Bl R foo Al bar:

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

« positional-only ({EFR(ZE) : $5H]—MH L BE4L IO BAHR AL T | B, 7EpRaE Ser) 2 8 R
WM/ 50, wnT DAERZ 7GR E FEAE RO B 2 8, HIMILAR Y posonlyl FI posonly2:

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

« keyword-only (PEFRIHEES): 3591 FAELABISE AR EEIT | 9. 76 E M ST Fop
{9 — (BT 2 Ok 0 29 (var-positional parameter) 52 BLAERY * 78, 3 il AYE L 7 1
H OB T2 U, UL kw_onlyl Al kw_only2:

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

o var-positional (fEREMEAIE) : JEU]—HRELMER VIR Bt i 5 | 3 (TEC B 2 8
EZEMOIET | M2 AN . BRSO SR L2 BT E L ~ AGEFRR, Bl

args:

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

o var-keyword ({FZSURBST ) FEAPRHRHLE S BRI TS [ (FEC g2 HiE 2
HATA B E5 | 32 4h) . BB E AL ST E i b > AEsR0, B L
B HY kwargs.

SR AR | U B IR S 5, 0T DAE— 658 st 1y 5 | B v TR A

Iy vt 2 W55 L Wargument (5180) 1 H . & R EE D05 8N 2 82 MM 2E. inspect.
Parameter class, function ZHi, DAK PEP 362,

path entry (J%£81iH)
tEimport path (GIAFERE) WHE—EOLE, Wipath based finder (FeRBEARTAGAS) TS H N E
AR EE import FALAL .

path entry finder (P&7536HH =-652%)
W sys.path_hooks H—E ] FERY 44 (callable) (& Bl —AWpath entry hook ) fit [a] {8 i) — T finder ,
BHE W] PA— R path entry g AL .

B A B AR TE H AR AL B /ERY method, #52[F] importlib.abc.PathEntryFinder.,
path entry hook (&% H[EF))

RIS, AR AR parh entry T OBLRRONTSL T BB svs . path_hooks
B Fe1& W] —A path entry finder

path based finder (LR ERIGHRS)
TR U384 FAR &5 (meta path finder) Z—, CGHE—@import path Hi8 F5HH .

path-like object (J&1SM1t)

—HFR R R BT AR — I RR RN str 3 bytes P, SiE—M
BAE os.PathLike WEMW M. HEIENY os. fspath () K, —{f% I8 os.PathLike W&
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T DAk (FIE str 8 bytes R ALIKAR; 1M os.fsdecode () N os.fsencode () Hl
BT A TERR: str J bytes &SR, B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python ¥4[F$2%¢). PEP J&—3 sk wHEIM o, ‘& fEE) Python - #EHE
g, SO Python 1)—{R3Fr LI BEE % M BEMRE P AN EREE . PEP JE % B2 (It Al R 1) 5 A R
DA 22T RE AR SR
PEP f 77 e FL 9, 238 DA H BRI AL B (R B SLCSE DA A
Python )&% sHESR R E], 8Ll R i) 15 . PEP i S & s et it B d o e Else (B 5
.

#2([F PEP 1,

portion (34))
L S S (T OB zip R, 5B A8 — 16 4 S (namespace
package) H T E K, AN[H PEP 420 H)E %

positional argument ({5 5[8%)
52 (Flargument (5]3).

provisional API (‘%417 API)
AT APL 24, AR RR =X Y 0] 2 AH 25 (backwards compatibility) frair, #Ri#HERR 1) APL.
BESR MR E, REE M REE Y, M EEAgaERWEE, HRZ0mE AR
g, Wnfea BB AHANEE (2R ) o 3505 5 FUR 6 S i [FA:
——HH APT YA A Z HI RSB e ARG 8 Rr , B A etk

RIS B AT APL, [a]4% A28 0 5 Tt e g B E) [ A8 O MRE) ) 28 ) — ST (] ol 3% B g [ 1
A58k F ] BEFR H — 10 ) AN A R E ) 52 .

T2 1R 20 A (s A v o X R O R ) S A, Tl S R R A A TR ) 2 B A B ) s s T B R
=2 PEP 411 T fRE £ 404

provisional package (¥17£:1k)
#52[Elprovisional API (%47 API),

Python 3000
Pythonf-x FHARERE (RACARTAIER, FRES 3 BT R AE R AR K. ) WAl A5
[Py3k].

Pythonic (Python JEK4T))
— AR B A, BREM T Python 55 F i A RS, A6 A HAEE 5% A&
AREAERERAS . 40, Python wig WA —ME BB Y, 2EH M for BUARX, #—MnEfRY
Ry e E T ERE . 2 LS EEA SEERN SR, TR Python i A AT I €r i
I BB e A

rfor i in range(len(food)) :

print (food[i])

2T, DA IAE R . 3AA7 Python Jalk :

p
for piece in food:
print (piece)

qualified name (FR & %H%)
— B R], B BRI — AL A 23 AE 3] s AL H 2 610 class. pRUEK method fY
(A2, 40 PEP 3155 i@ s, SR TEE M KA class 5, R E 24 R = A (4 44 Al AH ) -

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

>>> C._ _qgualname_

HERET—TD
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L} C |l
>>> C.D.__gualname_
'C.D'
>>> C.D.meth.__qualname
'C.D.meth'

wIRG | AR, 7 ATRE & & (fully qualified name) 23R iZ WA 1) 5 L BE 2 IR AR, AUHE(T A0
WA, Bl email .mime.text:

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

reference count (2 W51L)
R — WY 2 IR E— A 2 IEET TR R R, gL E (deallocated).
HE S0 5 76 Python A2 ASHH B A E, (HBENECPython BAER—HBAS CE . ﬁzfnxﬂ‘ﬁfﬁ_fbkﬂ?
N getrefcount () PREIREIE—EERE YIS G

regular package (IFBIE4t)
—EE S package (£4F), HIa—MEE __init_ .py HEMHE.

ek s FElnamespace package (423 EEMLE) .

__slots__
TE class [ — &4y, ERF M BCESEOBEN S PATL I R EE 9] dictionary (57H) , 7R
AR . MERRZ BRI, H l:ﬁ%%ﬁ%ﬁﬁﬁﬂﬁ@i)ﬂ T PR B A IR — R RE AR Tiﬁ@ [#H] o
(memory-critical) F i F A AEAE R BB 10 2 B E.

sequence (J3:41])
—fhiterable, '©ZFFEIT __getitem_ () FRIRTEORM AR RII IR ICR N,
T AR B FFIKER) __len () 75% WERTHZEAA 1ist, str, tuple fl bytes %,
HHRER dict H¥H _getitem () Ml _len_ (), {HEMHZEAMGIEFS], HAE
i AT B immutable FETTAN 2 REFORE R ITE,

collections.abc.Sequence EFEE‘,EE% EXT—AMHEFEETHED, BFE __getitem_ () Hl
_len_ () Z4b, BEINT count (), index (),__contains__ () fl __reversed_ () S
PRI JRedz 1 (R 230 mT DA register ) REAHEN . BEARECA X38 T 9 7 i r 5 2 S0RY
WS 8T AERAE.

set comprehension (4 4a4iE)
— TR B E W VA, AR B i AT [ER A 1 o i AR e Ay e 2, (B FE 45 AR DA set
[A[f#, results = {c for c in 'abracadabra' if c not in 'abc'} &[EIE—{fFE
set: {'r', 'd'}, #52I[F comprehensions,

single dispatch (¥.—JHpr)
generic function (ZRIR) FHEEM—RIEL, FEUG, BECVEMSEERER B —T | i B(E.

slice (VJh)
—fEYIE, Bl —Bsequence (JFA) [AHE—EB4r . @ — B R 0 2l I EAT9E (sub-
script notation) [ 1, AE&HZMET, MFE#F 2 MM H S5, FlUl variable_name[1:3:5],
ERESE (T fFEMERS, &6 H slice Ytk

special method (55 Jj i)
— R4 Python H BT method, FI 385 BUERLA TR EE SR, BNy, &7 method (144
R -Gr{F BHIE AN 45 A W E T RE. Spec1a1 method 7£ specialnames H14 #EAHEIRA

statement (44X
PR E—HEMH (suite, —FEFEXAG [ ]) P—FB5. BURX AT AUZ —{flexpression (FEH
), MEFCHBEY (Hlinif. while 8f for) WERELMTZ —.

static type checker -- FF AT 75 2%
BEHL Python (RS H #E47 404, DA RGP 55 R TR, RiESHE D7 LK
typing ik,

23
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strong reference ([F]5 )
1€ Python [¥J C API H1, 55| H 238 AHEA 51 H AR A X251 . FEa) 5| i aliEad
T Py_INCREF () RARHUGRS | HIMAEMBRS | A E & Py_DECREF () RBEIE

Py_NewRef () pRzUA] IR A, B2 IR, WE, 7R B 12 EAE RS 6, WELE
#ZE2 M FIpnY py_DECREF () pRzl, DABEGER—F 2 8.

HakzElborrowed reference (f&H2 ).

text encoding (3L 4ii%)
Python H {57 E8 J2— 1 Unicode fi§ 24 (code point) {475 (HE[EFE U+0000 - U+10FFFF 2Z[H). &
LR ean R Se SRS 3= I e Y s A K R IR [ E A we s DR 2

ﬂ%*ﬁl??f?‘ﬂ%ﬁﬁ%ﬂf?ﬁm FRIE) [4afis ), T 08 AL e v 5 S r % Fp R AR ) [ RS
(decoding) |,

A Z AR ST LSRG (codecs), EMBEAIREE [ 745 1.

text file (SCRER)
— M REERE AT A st YFR—1Mfile object (REZRWIME) . H , SCFREFREEE HRFRATTH
i;%[’;ﬂé[’g %kHi (byte-oriented datastream) [E1 €7 [ 8 i Hlrext encoding (SCFEGAE) . SCFEAE MBI 74
PASCEREE (e 8F 'w') BAEARZE, sys.stdin., sys.stdout DA io.StringIo IEH.

Yi2(Ebinary file (ZHERER), BRE—MEEFEBUNE A J815 T4 &1k (bytes-like object) T
ES7/L N

triple-quoted string (= 5|3EEIFEH)
F RS 5E ( ©) sSCE19E O MEELRE R —M7 a8 . Mok e MEER BALER 5| 5555 T
AN RE, HERFZIREE, MR ERA AR . SR T A F-H P & R BEE] (unescaped)
RS SRR 195, i H e AN T3 81 #4857 JC (continuation character) 5 i ABSZ AT, B E
7 4 5 (B =2 HR R A B A

type (%4[F])
—fifl Python ¥ {4 B [EIE 2 T & 2 EE R FEYaa — M AE. — Y20 ZE v]
PAHER __class__ BPEAAFEL, S(PA type (obj) HAHEK.

type alias (FU[EIEI4)
— 2B [F) 3w, B A RS E 4 — R E)ST (identifier) ST

RFE) 4 R EIR T (type hing) BRAH . H40:

-
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BERAT AT

Color = tuple[int, int, int]

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

#2[F typing fl PEP 484, 4 HINHEHGA .

type hint (BI[ElE3)
—Mannotation ([Ef%), ©IE—MEE. —H class JB ok — 1 pa =X it 22 ik o] EE A0 T AL E).

FAUPLIR S BT A 2 Python ({58 R, HEAIR# 5 £ 246 & 2 WRA L. EN1ERE )
IDE sE S %4 5 EAY

4x Yo 5 W class B MR R BR X OR & I ek s ) W BB R, AT PAGE A typing.
get_type_hints () RIEHL

iH2[E typing Ml PEP 484, A LRI

universal newlines (ifiJH[Elf1%IC)
— R AR R SCF I (text stream) 9720, €A DA R A RO ERREE—F7 A9 45 5 Unix £7 R 1E B
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"\n'., Windows & ' \r\n' £ Macintosh &l '\r'. #52(E] PEP 278 #il PEP 3116, DAKH
J* bytes.splitlines () HHINALE.

variable annotation (%23}([Ff%)
—{W 9B class B P annotation ([FIFE) .

[EJFEsA Bk class BEVERE, RREESEIBIERY:

class C:
field: 'annotation'

S ERBER L 2 7 (oype hing): I, SERSEMCEIN @S it (M) {4

[count: int = 0 J

5 B(EVRE I REVATE annassign T £ #F 4 14 AR RE .

st [Flfunction annotation (FKLEIRE). PEP 484 1 PEP 526, A4 ILIhREHIA . BN EREN At
HEE, a2 annotations-howto.

virtual environment ([ElERES)
— il {4 VEFR B (cooperatively isolated) (B TEE4E, HERE Python [ (5 I35 A1 F F2 X5 DA RN THA)
Python ¥([EVEF:, A€ 3 [7]—# R &t AT H b Python JE AR ATIEIEA: T4

Hasa(Fl venv,

virtual machine ([EHEEKERS)
— ¥R 5E 4 BB T E 2R EE IS (computer). Python [F[EREA& RS Gri 4T bytecode (PiTCALTE) Zidas
Jr g th R TCAL A .

Zen of Python (Python 2[F])
Python w51 I BT ELAG 51 3%, HLEIZA B HA FRARFN (6 F ILRR = o BLs 36 T DA e B B 4R
JLEEIA [import this| R4KFIE.

25
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !

27
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B FZ A9 A 5] (CNRI, 5, https:/www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BREA  FEB i waE GPL 8% 7

09.0%F 12 A/l 1991-1995 CWI B2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI o
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 y=s
2.1.2 2.1.1 2002 PSF ys
2.1.3 2.1.2 2002 PSF =
22 DAL 2.1.1 2001 £4- PSF 2

fiiE): GPL MIAEIAF RFK M2 GPL F#[E Python, A4 GPL, A1) Python FZ4EHE AT DA 155 (1)
BRI, (AR B 5 o BRI . GPL A28 1) $2 HE(L 15 Python W] PA%S & HAh/E GPL R
SHE R EH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.11.13 i) PSF iR &#

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

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

3.11.13 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 3.11.13 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 3.11.13 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 3.11.13 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
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

PSEF 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 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

—relationship

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

—This License

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

—~in a

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

—or any

8.

third party.

By copying, installing or otherwise using Python 3.11.13, Licensee.

—agrees

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

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 4055 1 i)

i

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

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

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(HERT—TD

C.2. ARFERHUEMFXMERM Python B)&#IER 31




Installing Python Modules, £(F] 3.11.13

(B E—H)
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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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

EET—3
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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 ¥ PYTHON 0.9.0 £ 1.2 g CWI iR &

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 F}* PYTHON 3.11.13 [FBA3 #4132 i1 ZERO-CLAUSE BSD 1%

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 #usr(F#kRany iR 8 MBH

A R T B R I Y AR SR G B, B2 AE Python BEEISCAS H BT B 25 =ik i -
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

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
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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. 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 FERE#¥ socket fRFE

asynchat fll asyncore fAL & DA R AERA :

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 MigH A& DA :

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

(BFET—H
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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.

(R L —5)

C.3.5 #{TIE

trace B W& DA
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 B UUdecode FHx

uu AAL 5 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.

(BFET—H
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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 FigF2FFreny

xmlrpc.client PEAHALE DA R :

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 Bty DA FUEHA:

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

(BFET—H
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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 B ¥R kqueue 7M1HI 1 F DA N :

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 f§Z6% Marek Majkowski’ % /* Dan Bernstein ] SipHash24 B VLR EE. B
DA R -

<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

(HEBT—TD
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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/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c fHEHAL T CHY doa fil strtod pR, F A C A EEKE BE 17 B SORI 5= 5 AN . A8 %R
ZAit4E B David M. Gay 27 IR AR ZE, 153 BAE AT AR https://web.archive.org/web/20220517033456/http:
/Iwww .netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G600 8 DA IR REBEL 2 REAZE H -

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

The author of this software is David M. Gay.

* % o

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

* % o

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

E O

E I

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

AR R GRS, W hashlib, posix, ssl, crypt B )] OpenSSL e itk fE. LA,
Python [¥) Windows /1 macOS 242 - 1] fif 2t 4% OpenSSL R RIA, B ATAT LA I AL HE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S EEATAERCA , Y6 Apache 1 RTIIE 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
(BAT—H)
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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.

2. 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.

3. 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,

(BT —H)
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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

You must cause any modified files to carry prominent notices

stating that You changed the files;

You must retain, in the Source form
that You distribute, all copyright,
attribution notices from the Source
excluding those notices that do not

and

of any Derivative Works
patent, trademark, and
form of the Work,

pertain to any part of

the Derivative Works; and

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;
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.

or,

You
may
for

may add Your own copyright statement to Your modifications and
provide additional or different license terms and conditions
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.

(BT —H)
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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 § R FTELIERY expat JREIASRAGEA), FRARACE 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,
B T—T
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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

MRARfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMEEE H—HES Libfi JFAA1HS
B Bl A S

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

WERTE R FARBIN 2lib HA K B ABOR IEvE IR & 2140 5T, It & il —MEE 21ib JFIGTHS
Rl A A

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.

EET—3
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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 {#i H ¥ 5kEIZE (hash table) E/E, DA cfuhash B Z2([FI3LRE:

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

GAEfE R _decimal BiAME EF) ——with-system-1libmpdec, 77 HI#%AAHL € H—1# )7 libmpdec
PRy 2 JER 1) A R T

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.

HERET—TD
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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 B EH

test AP CI4N 2.0 HIFLEM (Lib/test/xmltestdata/cl14n-20/) &4 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, H2HR 3-clause BSD #HEw: %5 (F):

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.
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C.3.19 audioop

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B 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-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

AR Sun JEACHDAS BT B AR 32359 H. Sun Microsystems, Inc. WA L& Pl HAFH . HEAS .
ko .

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 BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

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

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

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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https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

APPENDIX D

=
i
|mit
If

Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].

SERMR R A T 2 105 5 St
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5

Rk EHIE

S |

2to3, 11

>>> 11

_ future_ , 16
__slots_ ,23

A

abstract base class (#HZEEKHEE) , 11

annotation ([E#) ,11

argument (3]%) ,11

asynchronous context manager (fl}iﬁ]ﬁ’%
BERE) 12

asynchronous generator iterator(JE[|%F
B4 #ERE) 12

asynchronous generator (EFEFE4 &), 12

asynchronous iterable (3 & & T EIX 4 4)
, 12

asynchronous iterator (R FERE) ,12

attribute (BM#) ,12

awaitable (W &#4#) |12

B

BDFL, 13

binary file (Z##|# %) .13

borrowed reference (EH%E) ,13
bytecode (fLiC4l#5) ,13

bytes-like object (MfL LA EMHF) ,13

C

callable (F=Ew4p4) ,13
callback ([E®) ,13
C-contiguous (C H&H) , 14
class variable (¥[EI##) ,13
class (#[E) ,13

complex number ([El%) ,13
context manager (FEEHEAE) 14
context variable ([F3E# %) ,14
contiguous (EAH) ,14
coroutine function (HEER) ,14
coroutine (#H#) ,14

CPython, 14

D

decorator (#4fi#) ,14

descriptor (#H®#) ,14

dictionary comprehension (FHAgELEE),
14

dictionary view (FHA#EIE) ,15

dictionary (i) ,14

docstring ([El#=#) ,15

duck-typing (B FAE) , 15

E

EAFP, 15
expression (E&R) ,15
extension module (¥EFHAEAL) ,15

F

f-string (f F&) ,15

file object (#ZEHH) ,15

file-like object (¥fEZEWH) ,15

filesystem encoding and error
handler (# % # # % # o # &
BEHA) 15

finder (F#H %) ,15

floor division (| FBUEKRE) , 16

Fortran contiguous (Fortran #E&EH) , 14

function annotation (& R[[EE) ,16

function (BR) ,16

G

garbage collection (3% EY) , 16
generator expression ([El4&HBEERX) |16
generator iterator (é%’%ﬁ%&) , 16
generator (é%&) , 16

generic function (R ER) ,17
generic type (ZAAE) ,17

-
b

GIL, 17

global interpreter lock (éﬁﬁ#%&f?) s
17

H

hash-based pyc (?ﬁ%ﬁ%é’] pyC) , 17
hashable (T #[[EIH) ,17
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IDLE, 17

immutable (R &44) ,17

import path (B AERE) ,17

importer (3])\%’%) , 17

importing (3] A\) ,17

interactive (Z##) ,18

interpreted (H#EHW) ,18

interpreter shutdown (HZEEHHE) ,18
iterable (ﬂﬁ%ﬁ’) , 18

iterator (ﬁ%ﬁ) , 18

K

key function (#% =) ,18
keyword argument (B4 5|#%) ,18

L

lambda, 18

LBYL, 19

list comprehension (BZ&AEE) ,19
list (#7) ,19

loader (#FAE) ,19

locale encoding (EE ) , 19

M
magic

method (F %) , 19
magic method (BT FE) ,19
mapping (¥##k) ,19
meta path finder (TTEEEHE) ,19
metaclass (TG#EF) ,19

method resolution order (FEMAHEF) ,

20

method (F&) ,19

magic, 19

special, 23
module spec (HEALMA) ,20
module (H4l) ,20
MRO, 20
mutable (&Y H) ,20

N

named tuple (Fﬁ%ﬁj?ﬂ) , 20
namespace package (/u%*%%f;aﬂéfﬁ#) ,20
namespace (@4 =) ,20

nested scope (;ﬁﬂkﬁ;}ﬂﬁ’j@) , 20
new-style class (FrZ[E) ,20

O
object (#ft) .21

P

package (E#) ,21
parameter (%#() ,21

path based finder (ERNEEHIHRE) 21

path entry finder (BEHEEZFR&) ,21
path entry hook (BEIEEHF) ,21

path entry (H{EIHE) ,21
path-like object (MHEHLE) |21
PEP, 22
portion (#4-) ,22
positional argument (fL& 35 %) ,22
provisional API (¥ 4T API) ,22
provisional package (¥ATEH) ,22
Python 3000, 22
Python Enhancement Proposals

PEP 1,22

PEP 238,16

PEP 278,25

PEP 302,16, 19

PEP 343, 14

PEP 362,12,21

PEP 411,22

PEP 420, 16, 20, 22

PEP 443,17

PEP 451,16

PEP 483,17

PEP 484,11,16,17,24,25

PEP 492,12, 14

PEP 498,15

PEP 519,22

PEP 525,12

PEP 526, 11,25

PEP 585,17

PEP 3116,25

PEP 3155,22
Pythonic (Python JE#%#) ,22

Q

qualified name ([RZ47%%) ,22

R

reference count (£ #) ,23
regular package (EHEMH) ,23

S

sequence (JF%|) ,23
set comprehension (£4#44EE) 23
single dispatch (E—3HE) ,23
slice (1K) ,23
special

method (F#) ,23
special method (#%F %) ,23
statement (FE#HRK) ,23

static type checker —-- # A % Al & & %,
23
strong reference ([EJ& %K) ,24

text encoding (X F4%&#) ,24
text file (XFHZE) ,24

triple-quoted string (Z 5|35 #) ,24
type alias (EEE4) ,24
type hint (B[EHETR) ,24
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type (B[E) ,24

U

universal newlines (BAEUTHE ) ,24

Vv

variable annotation (##H[FFE) ,25
virtual environment ([FJ##&) ,25
virtual machine (fi@%#ﬁ%%&) ,25

Z

Zen of Python (Python z[F]) ,25
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