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0B
distutils-sig@python.org
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This guide covers the installation part of the process. For a guide to creating and sharing your own Python projects,
refer to the Python packaging user guide.
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CHAPTER 1

BREATRE

» pip AR EEAEN . 1 Python 3.4 BAlh, EHTHRALSTE Python il 24 .

o virtual environment ([E#335%) &2 [REEN Python B85, W DAEIRLAR R e A AR X 20 Ho i TR
B, AR R A w2 sEe .

* venv e @7 EBERI R EIME TR, B¢ Python 3.3 B4R A(E] Python fiy—7B4}. ¢ Python 3.4 BHLS,
EGHBHL S pip 2 FTA B LR EBERES .

* virtualenv j& venv W—%E =R R (FHFH). EEEEZRE ATE Python 3.4 2 Hi
WA, ARLERAZARZARAESR L venv, B2k HEZH pip BTESLA I .

* Python £{425| (Python Package Index) J2& B IZ HEE (M — M0 A SL i, Hd B4 B nl g At
Python i FH 35 i ]

e Python 445 754k (Python Packaging Authority) &—1[ Hy BH %% 2 A1 EHH SCUAE AL R BTG, B s it
il S MOEREE R T H, DUSAH B JC R} (metadata) FIAE S84 AEHE . Ml 7E GitHub FI Bitbucket
EWMEEG FaE R T A e sof A Bl RS

e distutils @M HEMEEMNRL, R 1998 4 E RPN A Python £ R xR, BESR ELHE (]
distutils K7 NEAPBELIR, EAIRRE B S BRSO EREG MR, T HUE N E) R
e e B — ), ERIA R A s (Bin: A 1o Python d5h &5 B 9%
AT 25T LR A E 44 ) o

1 3.5 s o S Ay B, BIEHEE @ venv.
hz%:
Python 5460 & H5 8 : B A [EJe e b



https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://packaging.python.org/installing/#creating-virtual-environments
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CHAPTER 2

BERRZ

FRUERRR T H B R ARG a2 91 (11 10y 07 ARt v
PAT 454 H14E Python E{F2R 5| 24— (ALY EHT A S HAK £ (dependencies):

[python -m pip install SomePackage }

#E): ¥Hid POSIX i ] # (4135 macOS Fl Linux {57 F 35 ), A< 51 T (1) #6001 ¥ (R 5% A (88 virtual environment

S~ Windows i Fl 2, AR5 5 H 0 HE1 B (R A 22 4¢ Python IRf, [ 1T FA#E R 4T PATH SREA# 8 | (133815
CPE SR I

TEA 9 PR E — R WY sl e D IRAS B2 AT AT Y BB > < iHBGESR T, s R L]
Wi shell BT HABR IR T I0E . R4 A EELAUAS A 9 1B o i e e 5 | 9D

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 MHBESI M E 2 GV IR, W DATE Python B4l 11 & i i v 4 2
E%%ﬁ%@j%ﬁmvaﬁﬁK%&o%E*@EE%%E%%%*%%E#,ﬂﬁ%%ﬁ%ﬁ%
154

W%

Python i 17488 - 4% Python #E1iiE5(f



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 Zgj#Y Python [ ch%z4k pip ?

Python 21t Python 3.4 | B HAS85 pip i1, B FIOMA, pip %900 [ H %% (bootstrapped) ),
%% Python (I #H5r I E].

%
Python #f#&4fi Fl & 165 REEMMITFR

3.2 .. ADEMMEREREEH 7

{8 ——user BIHMA python —m pip install, JEHOK& HIEH b6 &M E R S A i # %
M.

3.3 ... L&E Bp) Python 4 7

A2 FHE Python EFHA TR I HIROEENF, HHBIAKRA S HEMT pip 246, HEELL, i
FAHAR A AR B RUT pip AL, 36T 2 2T o s filf B

hz=%:
Python £} #400 F E 57 R FHEE



https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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 EITREZE Python RALEREM ?

& Linux, macOS DA Kz HoAth POSIX &5 H, T A BCA i 98 Python #5845 —m BH B 28 (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, i ff] Python [EJ#)$54 py

&6 —m BB 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. FEZu04d... ?



cHAPTER 4

FRINREKEE

4.1 7 Linux X EHFE R # Python

fE Linux F%¢, Python [ (f 24 5 HUAS Tl 3 @ 4% [E1 & 4 Linux (A THUT . 2248 B (F 5 5E {0 Python Hi
A EFEARGY root BERR, [ELHATREE T HE RSB TR I AR AR H b 2R S A P T A
pip YOI, ETEEELEALIFR L.

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

4.2 R pip

pip EMH B R A e . —WETER LR

[python -m ensurepip --default-pip }

e (LA HAR B 2225 piphy R

4.3 £ EHIIEFE (binary extension)

Python JFEAF AR far i DAJUUG RS ELEEBE Y 88 71 7y X, L @ 0 SR () B AE L B R LR P B, e JU AR g
2R B e TUAAL

WEE T A k] wheel #%3UM S8R, PAKGEI# Python BRG] AEEIZ DFE Windows Hl macOS #1fi
wheel FE58, i {7 4 RECTEUUD I @iz iy 2, PR (B0 35 1 R (E S MR B 22 S T 7l 1 (pre-buil) PSS, 1T
AHHEACHEEEM.

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

hz=%:
Python 1400 F 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 (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o TE— WA HER RS IR . FE— BT A A E R4S (delimiter, BITNIESE. 74558, 1E3E
gk =519%) R, sURTEE— Mg (decorator) 2 1%, Tlii AR HEHE, T B2 shell
JRHYTEF Python $2/R5 TG

o Fi# Ellipsis,

— {6 Python 2.x F2 A5 EE Python 3.x FEalAY TH, & BB/ 0 A A A
TERCL I, T L A A R T i A 1 3 R A T g e 2R

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

abstract base class (il 3L KE])

g R EHIE (REE ABC) $#{IL T M ER N E R E, 1EEduck-typing (B TFE)) A4 7.
HAMBIR TR, B2 hasattr (), AIEASEMEUR M M GA0SEER (61406 FH ST ¥ (magic
method)) . ABC [EJfJ[EJ#E 1 subclass (FHiE]) , BMENHER 5 —1 class (JEE]) , {Hg50]
¥t isinstance () } issubclass () ¥k #2[E abe BALMERN 3044, Python A 7 £ B
ABC, HINERI G (7F collections. abe #ifl). 7 (7F numbers ). B (FF 1o i)
J import FAGERFIEALS (FE importlib.abe BifH). KA A abe B E . H O ABC.

annotation ([FJf)

— BRI class B, BRI 2 B0 R EHE AR BB O RRED . BRIEOL, e AR AE[Eoype hine (B
EHER) .

TEATERR (runtime), [ 353 00 [ RR SV A AE I, (B4Rt 0, class JBMERTR X W EfR, &5
Bl e ASAH . class FIpKEUH) __annotations_ FRFREMET .

#8522 [Elvariable annotation. function annotation. PEP 484 1 PEP 526, 1502 %A tohheERY .
R A (EVRR A A B 8y 75 5% 2 [F] annotations-howto .

argument (5[4)

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): FERFNFIY | PLERE)IT (identifier, 14 name=) BHFEMIS |3,
o2 DA ** KA dictionary (i) [EI{E R EERYS ¥ Bilun, 3 Al 5 #J2EPAR complex ()
WY F ) ) g [

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

* 12 % 3| 8K (positional argument): A ZBHH 5| BN 51#. (7E S | o AE— 85 B RAE R &
B, A (5) fEE * 2 & ierable (PJEWCIIE) TIOTCHEPER. G0, 3RS HZAT
ERCENOIVACGIE &

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

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

St s BRI parameer (Z280) W6H . & LEE D5 ERS ¥ Min2EE, L% PEP 362,

asynchronous context manager (JE[RIZB 5B BIZS)
— i AT AFE ] async with BRIAX i RSP F, MESEMEFR __aenter_ () M
__aexit__ () method (J¥%) AG=MHINY. H PEP 492 5] A

asynchronous generator (JERIBEIA:ZS)
—{l€r [A{# asynchronous generator iterator (AE[F]ZEEIEEENLES) MER . BEREKSG —(HPL async
def E KA FER (coroutine function), ERFIMEEME T vield R, ABAM—RYIAH
i async for [FIREMIME.

T M ATRE I A AR — AR P A ek X, (EAERELiEs , WT e R Fn 3k Bl 7 [E A BEX
% (asynchronous generator iterator). #—HFREN TR ENERE, MO E BN, PAREGE
o

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

asynchronous generator iterator (JE[R]2G(EIZ:2SEICES)
—{ fyasynchronous generator (FEFEVERY) RSB

& s —{Masynchronous iterator (AEFIEENLHE), B EDA __anext_ () method gIFY K, &[] {EH—
E T % R {4 (awaitable object), %A EAFAATIE A E AR R T80, HEBE N —M yield
B yield GE{E AR, ERt B0 S ke (35 M s M E iy wy PR . HaE
R ¥ EA ZBERENS P __anext_ () [BIMEM WS AR BIER, &R E LK
AT, 52 (E PEP 492 f1 PEP 525,

asynchronous iterable (25 [ [EfCHf:)
— M Y, BV PATE async for BRAA R . UWHREMW _aiter_ () method [A] & —
{®asynchronous iterator (JEFZEICEE). B PEP 492 2| A,

asynchronous iterator (JEFRIZBECZS)
—{HEME _aiter_ () Ml__anext__ () method ¥k, _ anext_ () WEN{E—{#awaitable
(WS E) o async for GENTAERIEENMR AN __anext__ () method i [l /it ] 26 R4 14,
HP'E5|% StopAsyncIteration ffl4b. H PEP 492 5| A,

attribute ()&M)
— R LI A B RO ME, RZ(E K RE 75 1 ) 40 P i 502X (dotted expression) [ 44 g 22 B . 3]
an, WP o H—HE N a, HIFZETERELA 0.0 #i2HE.

WER—E T, 6T — AR B identifiers T e 36 2 #h([E)4F (identifier) 118 14 & 4
FIRERY, BIANGEA] setattr () o 1RIEFRI B 1 M6 0 1 BE 2 B SR xR, T2 5 B
getattr () FKESE.

awaitable (W[ Z:55911)
— [ T AFE await R X P HEEH AP 4. B0 PA R — Wcoroutine (hHE) , @ — A
__await__ () method ¥, 352 ([E PEP 492,

12 Appendix A. #iiEER
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BDFL
Benevolent Dictator For Life (&S {-28M#3% ), X 44 Guido van Rossum, Python [ .

binary file (- if:l#$5R)
A file object able to read and write bytes-like objects. Examples of binary files are files opened in binary
mode ("rb', 'wb' or 'rb+"'), sys.stdin.buffer, sys.stdout.buffer, and instances of io.
BytesIOand gzip.GzipFile.

s Eext file (XFHESE), ER—MHAEERIREA str WERY.

borrowed reference (fi%J]22H)
In Python’s C API, a borrowed reference is a reference to an object, where the code using the object does not
own the reference. It becomes a dangling pointer if the object is destroyed. For example, a garbage collection
can remove the last strong reference to the object and so destroy it.

$borrowed reference WENY Py_INCREF () DA B HE (in-place) ¥ [EElstrong reference 245 ik 1
¥, BRAERZE AN RBTE SR — IR A 2 IR i 8E(E). Py_NewRef () Rz HT HIHA EEr— 188

Hstrong reference,

bytes-like object (JEfc4lhitk)
—1 3 4% bufferobjects H.BEEIRE ) C-contiguous SRV . BHIEHER bytes, bytearray
flarray.array P, PAKEFZ % M) nemoryview Y. FEALTCAER Y4 PT F A b8 2H — 3 1
R A S SR A RA . A R RS S RE I socket (FHEE) k.

G L TR R AT . (EIIA SR RS L AR [ R S A e AL R
AR SR (E W )Y 4T bytearray, PAK bytearray ) memoryview. i85 75 25
il ERM AP EA AT (TMERER BN TR ) s S dE bytes, PAM bytes
Y memoryview,

bytecode ({IC&HE)
Python 1) J5% 4 1 & 4 i i AL CALAS , B2 Python F2:UAE CPython BLFEES T YEBFRTE. #% (L
TCAHAS R PR pyc BT, PAESE R TR — AR R R RE s peskl (W] DA 7 S L 18
EgREN CAHME) . S [T EEES (intermediate language) | #2E) 281 THE— W virtual machine
(EWttar) b, sZEW S G AT B 3 1 O AH A% 3 HE A M #3105 (machine code), ZEERMZ, 17
TCAH RS PR a2 VAR R R Python [EHEMEAS 2 HIEAENY , R BEXE AR [RUA Y Python 2 [H] AR+

(LTS8 25 2 7] DATE dis ASTAH A [ HH SO 4R 3

callable (wW:nL#{t:)
—{H callable J& R] ARGIFERY AR 424, WU IR AT REDA R A B0 — A5 1 8 (3% Wargument) :

[callable(argumentl, argument2, argumentN) }

—A function BLEGEAH fjmethod FJ2 callable, —{HAEVE __call__ () J7¥ERY class 2 B il 2
callable,

callback ([a[if)
VIS | S5 R 1) — 18 B 2X (subroutine) R, &7 A A LA R ] B e LA 7«

class (JiE])
— P A A e AR . Class 11922 230 7 @ £ & method £ 3%, 182 method 1] DA
£ class 1B LI THAE.

class variable (HE[E/528)
—fHAE class "PREFR, HIERZLBEAE class IR (RXBINEFE class B ) wiis ok sy,

complex number ([E14%})
—HI AR EHAR ST, TR BT G 2R [ B A — W ERR 2 F. [Eldogh 2
[ElEEA (-1 PR POECERT, AR SR g (E 1, TR RE) 5. Python
[ T HEHE %, ©rARENRERIRES; FRRaE - mesn 5 sime, sl
3+175. #EHF math BEAEIR THERH M RER, F5600 cmath B4, 00 12— A5
MR EEET e . IARIEG 20 2 B e MoK, AR T AR VR T DA% 42 b Z 0 T

13


https://gvanrossum.github.io/

Installing Python Modules, &[] 3.11.8

context manager ([5EE5PNES)
An object which controls the environment seen in a with statement by defining __enter__ () and

__exit__ () methods. See PEP 343.

context variable (Ji5hE5s))
— s g, HAE T AR BE B SCAOIE SR MG BT AN [R] o 58 IS4 T 4% RISk f3# /7 [ (Thread-Local Storage),
EHA, — AN T T R A AEME. 2R, BN, R s ae e
BT, MRS EE Mg, RIEETTRYIER2T# (concurrent asynchronous task) Hi, #f
béﬁ%[ﬂj(%ﬂglﬂo %%% contextvars,

contiguous (JHAEIT])
R —f 4218 [ 52 C-contiguous 5% & Fortran contiguous, I’ & e Hipi i E S 480 . B4 (zero-
dimensional) {4 [ %S /2 C M Fortran contiguous ., F—#ft (one-dimensional) [#i%1| /| 4518 H W JELERD
TR RS PO A AR RO HES , TR PR P LR IERY . 7F 2 4% (multidimensional) C-contiguous [
Fr, FERC RO NE T A I R, AR — RS s b et 81, £ Fortran contiguous
Wz, ARG bk

coroutine ()
s 2 W2 X (subroutine) (1) — il B FIEE T 2. mII R 22 e R0 PRl ] 5l 3t (B 7 — {1 e )
EGR . R AT ALE FF LS N R B IR Bl A L SR AR . EMREEIA asyne de £ BRIAZHE
HIE. HaE2([E PEP 492,

coroutine function (FErA=)
—fA ] i corourine (FhFE) PIFRIRES. — M FEENEEVA asyne def Rz, [Ev]EE
W await., async for fll async with B8, BSLEEFH PEP 492 5] A,

CPython

Python F2 355 A B /E (canonical implementation), #%#7i7E python.org . [CPython | 31/ #7
FHTEL R A, Al M B R B RE F R EAE, 40 Jython B IronPython,

decorator (Z:fiizZ%)
—E R, TR E S R, W E TG ewrapper #EE, B El-—E R X1 8 (] (function
transformation), SEHFESHE REME classmethod () Fl staticmethod () .

Fe e REA U RN . VAT W ol U SRR 58 R SRR -

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

@staticmethod
def f (arg):

Class HWAFTEARIRI AR &, EAEARE A . B Eeips e 20, #H2E R E %M class
S FEMEI S

descriptor (1iiA%%)
Any object which defines the methods ___get__ (), set_ (),or __delete__ (). When a class at-
tribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally, using a.b to
get, set or delete an attribute looks up the object named b in the class dictionary for a, but if b is a descriptor,
the respective descriptor method gets called. Understanding descriptors is a key to a deep understanding of
Python because they are the basis for many features including functions, methods, properties, class methods,
static methods, and reference to super classes.

i 2 4 method YT M, 5 2(E descriptors Bl iR #3467 .

dictionary (“=iit)
An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__ () and __eqg__ () methods. Called a hash in Perl.

dictionary comprehension (L4 &iEE)
—MEZEW I, HARER T E Y i s e R, [ B A R DA 52 i ]

12 Appendix A. #iiEER
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results = {n: n ** 2 for n in range(lO)}@’EE*@?iﬂia @/E’TT% @%ET@”E

n ** 2, #52I[F] comprehensions.

dictionary view (‘FzHUiGH)
ft dict.keys (). dict.values( Zﬁdict items () [BMEAY BRI T AR . B3R
TP EH B AR, B RN T S E) ﬁ*ﬁ%ﬁ‘%fi]ﬂﬁ_‘kb AE) B AR
HHE)sE R list (F2%1)), ZEHH llst dlctVlew) ([ dict-views

docstring ([EIH)
A string literal which appears as the first expression in a class, function or module. While ignored when the
suite is executed, it is recognized by the compiler and put into the __doc___ attribute of the enclosing class,
function or module. Since it is available via introspection, it is the canonical place for documentation of the
object.

duck-typing (W5 24[E])
— MR RS, BN R RE AR R R BB R 2 e R T LA IERER A E . B AR 2
()52, method B J&§ 1 € ¥ 4 Hb P s . (TSR e AR ARG — G 71 HLn e e 1% — (B
T, BB —EL BT, 1) KHEEG A mmIEs e 2E, osstefeSs e @2 m N
(polymorphic substitution) &3l () @G . T8 T RE R ] type () B{ isinstance () H
. (ERwEEE, WTAIE R AU 46 %08 k38 [0 (abstract base class) RAGFE. ) SR, BEH
€A hasattr () HlEt, SU2EAFP B EEEHEWE .

EAFP
Easier to ask for forgiveness than permission. (753K % SR AL ) BT LAY Python 4%
JEHS G e A R S B AT, B %R %ﬂi?ﬁﬁﬂﬂwﬁﬁ%fﬂ% 128 7o 7 () LRt g JEL S
HEF O RIFET LM try fl except PR, B2 HMEET (Fln0 C) & WALBYL &%
e T ¥

expression (R
— B DA A ER (R RE . EAIEEE, —MER s cs . 4. B, EE TR
W S RO SRR, T 2O PR RE 1] i Eﬁiﬁg/ﬁ\ﬁﬂnn QKIEJE’JXE, IRE B ERil]
Python 33 & M 2 A %’%75 —Lstatement (BRIAZ) RNEEBHMEER, i1 while, B
{E (assignment) 2 ik, A2 E R .

extension module (§§ FEEiZH)
—fHPA C B C++ Sas 4l, ‘&Ml Python i) C API ARELAZ.O K fifi i H R X B EAT H ) .

f-string (f GzH8)
PA T 5 F BT R SRl R E) [f 2R, B R R SO SR . S
PEP 498,

file object (K§R¥1F)
An object exposing a file-oriented API (with methods such as read () or write ()) to an underlying re-
source. Depending on the way it was created, a file object can mediate access to a real on-disk file or to
another type of storage or communication device (for example standard input/output, in-memory buffers,
sockets, pipes, etc.). File objects are also called file-like objects or streams.

HE b, AR R =B R4 R BN BRI LT R . ETIANATETE 1o
B e S . BRI R M open () MR,

file-like object (JikEZRMTk)
file object (REZEWIME) W IFIFEF-

filesystem encoding and error handler (2% & %% M HIZE s R B AR, )
PYt/}Ilzon JR T — TR AR A A SR IR R X, AR B A2 R Mo, PASGK Unicode %t
MRS

T R S A A PR B BE LT IR AR FIr G /i 128 BN TeA . WIS R R S A a2 (L oL e, HI
API (R 5| % UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HRNEL

TR 5 25 2 A B AP o B R X

filesystem encoding and error handler (&2 2 &% 4 1% 1 $% 3% jE FH 6 =) & #E Python [E] & Hr |y
PyConfig_Read () PRI KA E: #2&[F filesystem_encoding, PAM PyConfig [ E
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filesystem_errors,
Hag2Fllocale encoding ([FI4AE)

finder (=}HH7Y)
—fEPiE, g EREIEAER import AL R loader (FALR) -

¢ Python 3.3 BRUG, 5 W RRIETL ) AR ES . 7LIEAE S48 22 (meta path finder) €[] sys .meta_path,
Wi ¥448 78 B 4 2% (path entry finder) € {fi[f] sys.path_hooks.

#2(F PEP 302. PEP 420 fIl PEP 451 D\ T W Z 401 .

floor division (i) FHUEKR:)
) A iy 55 B IR I RS M R . 1) R B RVA I T2 / /0 B, R 11 // 4
T4 R 2, B float (FREKM) ZURVEFTMIENG 2.75 AWM. #UE, (-11) // 4 Mg
-3, WEE -2.75 $ie T HEHIE& 2. #2([E PEP 238,

function (R
— B EOART, B AEE eE Y ] e — S et ] AR R AR B (8 7| B, s [Tl
RS A AT, iz Eparameter (23%). method (J7%%), PAM function FEfi

function annotation (F=XEIFE)
bR X 2 el o EE A — B annotation ([EJRE) o

A LR FE R 2 Ee = g, BTGS2 MME int 518, EeA—@ int [
H{E:

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

pR 2 EIRE A REAE function ZEFIA FEANARRE
it 2Elvariable annotation #1 PEP 484, B/ IWIhEmHiiA. BRERBNRETEER T, Bzl

annotations-howto.,

future
future BiAR: from _ future_  import <feature>, /R4 Eae i ISLLLE Python 7R
PRI B WA P U EREE M A R YA SR BE 28, AR s E B4, 1M __future_ BIAHAIGEE T
featre (F14%) WRERIME. i import PUASAHFISE B BORAE, /RVT LAE 1 B0 ) BE 2 Rf 1
WHHEE| EE S, DAREMEE e (2 48) B IIRE:

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

garbage collection (b nlik)
RO S PR R R, I BRI AR FE . Python AT IR MUK, 25 2 MR EF#L (reference
counting), DA K — 1 & [F) g ] A1 A B 22 BE G B2 (reference cycle) A9 8 17 3% M UL #% (cyclic garbage
collector) Z&5¢ Lo 3R MISGHR W] AGE A g AR4H S8 LA T4

generator ([E4:%%)
— {8 & [l i generator iterator ([EVEZRENRER) BIEX. BHEERG -MEFKEX, BEARNZE
WBET vield #EHA, BEEE—RINME, BEE W HR for [FlE, s20A next () X, R
R A — R .

TE TR AR R —EE AR R, (EAER LS, WAl ReRFonEle SERE. B—H%
BN RERENERE, A e aTaE, DA RIEEE.

generator iterator ([F)ZE:#$ENCES)
— il thgenerator ([E1A:2%) BR=CHT L IHI
M yield GrEiEm iy, ER B Em kg (G5 ks s S b wy k) . #E
i)%%ﬁ%%@@ﬁ%:, BT LR B AT (BRI 0 hg R ) IRr 0 T B A 1 ek = A
).
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generator expression ([EJZL:#$i#%)
—(AghEERERNERER. EHEERG MEEEE, BmEE M for T4, & TFHE
T EE s AR 1 ). sZALAER e AN E pa X E AR 2 R

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

generic function ({Z7pX;)
1 £ 2 M R AR B BRI X, % o XSS [ A R (BB E R [ (S . o] 3 % (0 O A
1, 2R EEE A (dispatch algorithm) 2R([E]5E

Wt Flsingle dispatch (B—3HEF) B H . functools.singledispatch () #Afirefl PEP
443,

generic type ({Z747I[E])
— 1 AE[EY 2 ¥ 1k (parameterized) frype (ZU(E]); WHE—M ZaHE, B2 list fldict. B
R R [Elde = FE 2 .

s 2z ME4 BE. PEP 483, PEP 484, PEP 585 il typing f54H.

GIL
#5 2 (Flglobal interpreter lock (43 2225481) .

global interpreter lock (43 B 45%$3H)
CPython T i¥%4a T FHIBE ST, FH DARECRBE R R A — AT 45 BELAT Python [¥ibyrecode ({3 T#H
) . SRR (LRERENERE, dict) HEHEREFTAFE (concurrent access)
HIf@BE, BEA%HI W] DM fk CPython AU EFE. SH 38l H %8s, G B ER S M EZ T4
(multi-threaded), {H 1 /2 i n 22 JE BRSO RS2 REERR LA — RS 4F4T 1 (parallelism).

SR, AR FERA, MEum M B SE =, B MR s Rt e A T I A kA (E) S R R 4R
(computationally intensive) FfFE#5RE, T AR GIL. B4b, fE#AT VO KF, GIL 482 ey fifhs.

W HE S TR GIPATA ] By (VAT RS A0 B B S 2 R A LR g ) 55 I [EIR L
o1, WEE—BiE— R E T, SRk, —RRE, HElcasaeme, g
PR REIRERT 2, MM AT 58 o A AR

hash-based pyc (FEI k& pyc)

— (AL ICALH (bytecode) BT A7AE , & I AE[EVE AN /2 3 HE IR A AR R A B AR A R [, e e HoA
Wtk . w52 [F pyc-invalidation.,

hashable (7] §fE))
An object is hashable if it has a hash value which never changes during its lifetime (it needsa __hash__ ()
method), and can be compared to other objects (it needs an __eq__ () method). Hashable objects which
compare equal must have the same hash value.

ALEENE: (hashability) {fi— Y7 AT i dictionary (F4tt) RYHERI set (Ffr) HIMRE, HEELH
R B T A EN .

ﬁ%ﬁiﬂ’] Python AT SEEA) (1452 nTREEIRY s ATE A%ty (B1AN list 5 dictionary) [EIAVE; TiA

SRS (I tuple (JCAL) Al frozenset) , U HEMYICE 2 TER, B4 S 420 i
B AR B E class IECBL, )5S L6 (e gl v s () n] AR (ET Y [:TF?TFUFH%%EH%E%K
RAMER (BRAFEMEECHR), meEMpEER04 3 EMr 1d(

IDLE
Python f¥] Integrated Development and Learning Environment (%54 BHESELEEEEES ) . idle 2—fHEAR
) AR AN LR AR IR ST, BRI Python FYEETE BRI TR — A g 11t

immutable (An]%&H1k)
— A HA B ERE. Anl Sy aiEs . A wple (Joél) . BEHWIFE A REBICER
NSRS [ A (b ZE R G A, MBS, — B . MR B R R ENE Ry, i E
B, i dictionary (L) g —{H S .

import path (5] A J&1%)
—HOLE (Eipksesa 8 ) BIANFE, ARSI ELEAE import BLAH Iy, €rifipath based finder (ELjitE%&
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By tads) BN ACE . AE import IR, S ESIREHZH A sys.path, HERTEMN
(subpackage) M, EMAHERAEEMH) __path__ B,

importing (5| A)
— (R . —EBLA ) Python FE=UA AT DAE A MR AR, ) — AR AL H 17 Python A2 A5 .

importer (5IA%})
— (A RIS AR AL BB R finder (FAg8%) tRloader (BALR) WF-

interactive ( H.Ej1))
Python 7 — i BB X H 4%, ﬁ%ﬁ‘%TMTE%%%E@?EE‘?TE%/\%LEWHL%‘? SERIRATE
MEIHER EMPEER. HEES) python, ATHFEALMG# (W] BEHE b7/ B RS 1Y) 5 138 B ge g
B). aalE iR s i n JeE E R (R help(X))

interpreted (Pi%Y)
Python & —HE 55, MA S MRS Ki@iﬁﬂﬁl [ 43 7] e LeAs , R ENA (37 T4 A (bytecode)
SR AR AR o 1B FR RIS 0] DAEAEMGELT, 1A TS I R ST o — A T4 %ﬁﬁ%{lﬁ
B Hibnh ol et oA Han B e / BREE, N eMmpofeaE s ams .
Flinteractive (HEIH) .

interpreter shutdown (P 7SFH)
i Python 2R 9k ZKBHPANY , B arf A— BRIy B, FEM e B i A s e e & IR, 11
ﬂlﬂ‘%zﬂﬂlﬁﬁ BRSPS . B E 2RI 3R =k % (garbage collecior). & REEE #5648
TE WA HERG X (destructor) 5555 | F A1 (weakref callback), [FRUf7H A (o RE =05 . 7 BH P I B b
% gi{;&;?? BRI RREFSN, HEE ISR EATTAER T (7 A6l ek X Bkl
g ]

BB EERE, & __main_ BASUEPHETOEARC BT
iterable (W[[EMCHI1E)

An object capable of returning its members one at a time. Examples of iterables include all sequence types (such
as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and objects of any classes
you define with an __iter__ () method or witha __getitem__ () method that implements sequence
semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip (), map (),
...). When an iterable object is passed as an argument to the built-in function iter (), it returns an iterator
for the object. This iterator is good for one pass over the set of values. When using iterables, it is usually not
necessary tocall iter () or deal with iterator objects yourself. The for statement does that automatically for
you, creating a temporary unnamed variable to hold the iterator for the duration of the loop. See also iterator,
sequence, and generator.

iterator ([E{t2%)

An object representing a stream of data. Repeated calls to the iterator’s __next___ () method (or passing
it to the built-in function next () ) return successive items in the stream. When no more data are available
a StopIteration exception is raised instead. At this point, the iterator object is exhausted and any fur-
ther calls to its __next__ () method just raise StopIteration again. Iterators are required to have an
__iter__ () method that returns the iterator object itself so every iterator is also iterable and may be used
in most places where other iterables are accepted. One notable exception is code which attempts multiple
iteration passes. A container object (such as a 1ist) produces a fresh new iterator each time you pass it to the
iter () function or use it in a for loop. Attempting this with an iterator will just return the same exhausted
iterator object used in the previous iteration pass, making it appear like an empty container.

£ typeiter 3CH ] AR B B 2 &l

CPython ‘B fE &l fifi: CPython does not consistently apply the requirement that an iterator define
__iter__ ().

key function ()
# o U B B 30 (collation function) 2 — i AT IEIY (callable) R, & [ml fE—{i 1] R HE)F (sorting)
HERF (ordering) W{H. BTN, locale.strxfrm() 1k F AR E) A —1{H TR I A HE 1 Y HE
JF

Python Wiy 2 TR, %52 DA R 2R B CRBOE P el AL 7 30 B min O max ()

sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
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Ml itertools.groupby () .

TR AT DA, . B, str.lower () method W] PAFEIEIAR 43K/ NES HE T 11 88 i
Ao B, B R W] AME lambda SHAPE, filN lambda r: (r[0], r[2]). 5i4h,
operator.attrgetter (). operator.itemgetter () fll operator.methodcaller ()

ARG R A R X (constructor) o I AR fE N2 AN BT SRR S HE A, S E N HEY .

keyword argument ( J§#525 [45)
#t2(Flargument (5]85).

lambda
i B —expression (GEE ) FrAH M — B 4 fTEIK =X (inline function), A 3% b8 =045 P 0y ISR (A .

#£57 lambda KX HFEVE 2 lambda [parameters]: expression

LBYL

Look before you leap. (= JM%A7. ) & T8 A 6 RS Er7E A TP I el A 2 T, WAt It S e
. B EAFP ﬁT}F/EJZ%JLH: HEMRre2aair2 1 BT,

fE— ﬁl%?—ﬂ THEERSE T, LBYL aCAFE [ =] Al [#&47] Z 51 A T #iEN& 4 (race condition) )
JEBE . BIANIPA FAREAHS 1f key in mapping: return mappinglkeyl, QUSRI —{HBATHTE
WEZ B ELEE R, 1€ mapping HRERR T key, RIFZAE=CHGHE € 3K L{E]F‘ﬁ%?."w\)ﬂié (lock)
s fifi | EAFP il 7 XA iRl

list (#i51)
A built-in Python sequence. Despite its name it is more akin to an array in other languages than to a linked list
since access to elements is O(1).

list comprehension ( H 5|45 & 315
— e 1 AR — M 3 51 G AR A e R, ([ R PR A SR DA — 1 List (Rl B 2L )5 5. result =
["{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[E4E —{HFEP list,
Hod 0 3 255 iEE], Bra Ees oS s ox.). if FAESREER. WA, 1
range (256) FHITH TCREES SR

loader (EARY)
—EREER AR . T EEFR—AAE load_module () [ method (J5%:). HAZLEE
Setlifinder (Fggs) . HE2AHH2E PEP 302, Bg]ﬁAabstractbase class (IR, &%

2[F) importlib.abc.Loader.

locale encoding ([ I8 Zi5)
£ Unix [, ‘B2 LC_CTYPE B Em 5. B PAH locale.setlocale(locale.
LC_CTYPE, new_locale) #%E.

7r Windows |, ‘B2 ANSIfCHEE (code page, fil#l "cpl252"),
T£ Android 1 VxWorks |-, Python {#i[f] "ut £-8" /E[E] | 54w .
locale.getencoding () can be used to get the locale encoding.
WEE A filesystem encoding and error handler

magic method (JE#kr Jji:)
special method (455K ) W—E3EE =X 6] 25

mapping ()
— AR Y, B BAAREN AR, HAEE A abstract base classes (i 5 &R H(E]) o,
collections.abc.Mapping B{ collections.abc.MutableMapping f$8E R method, #i
Blfi4E dict .collections.defaultdict.collections.OrderedDict fllcollections.
Counter,

meta path finder (JCHETEabIEY)
—MEL 18 sys.meta_path [ [F[{E# 1 finder (FFAGER) . TCHEIRFAGARELIL A A B 548 255 (path
entry finder) M BEZAR
B A TCIE R B A EAE ) method, 352(F] importlib.abc.MetaPathFinder,

metaclass (JCE])
— 7 class [y class, Class 5 FEiB A% € 73 37— class Zf5. —1# class dictionary (F8) , DA S —1#
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base class (BFCHIE)) K99I, Metackass (303 =310, VAL class, KZWNPFRLT
Pt A0t — BT EEAE . Python (04FIE2 JEAEHE: BBV F AT metaclass . b4 01
B IR EIC T, (L2750, metaclass 1T D GHELK FLERRMOIRET% . &M H i
EVREAR. HATAE Tt B FEfE ORI Gingleton), DA HLALI LR

B %2 &5 A DATE metaclasses 25 i 14k 2 .

method (J5#)
—{7E class A< EEIgE 2 A K. A0SR method VEEIE: class B il i — {0 & M gieny , HIE K &5
KB EREE 95— Hargument (5190 (M5 Mol HWAE self). BB funcion (HX)
Flinested scope (EMRAE ) .

method resolution order (Jj 7. /M IE)T)
T VSR IE S e AT PR R B i AR, base class (ELEHAE]) B aplEF. BN 2.3 RE
4>, Python FL3#a% FT i F T BN ER, 552 (E] Python 2.3 [ A MRITIE)T .

module (Ei%H)
—{E#54F: Python PR A AHAK ¥ (organizational unit) ({4 . BHA —EmAEH, BEUEER
(1) Python ¥4} LA ZFE Hiimporting WAL, #HEA 2 Python,

st 2 (Elpackage (£44).
module spec (L4 )

—fH a4 S, B HREABHR import A &, B & importlib.machinery.
ModuleSpec [—{EEH .

MRO
i 2 [Emethod resolution order (75 ¥EFENTIET ) o

mutable (n]5&Y{}:)
AP A B IR, (HAERFE IR 1d O « A Eimmuable (CRTT89){4) .

named tuple (F#Ic4H)
#iak [named tuple (P42 7C4H) J 2487 tuple BRI LM HEIEY class, H B[] (indexable) Tt
F AT DA PR 44 8 1 AR A 3 Se U5k class AT DARAT HoAB I fRbE

5 2[R [F))2 named tuple, {U3fH time.localtime () Ml os.stat () [EENHE. H—MHFT

& 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

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be
created from a regular class definition that inherits from t uple and that defines named fields. Such a class can
be written by hand, or it can be created by inheriting t yping.NamedTuple, or with the factory function
collections.namedtuple (). The latter techniques also add some extra methods that may not be found
in hand-written or built-in named tuples.

namespace (i #23i)
SHBE R . 4 25 P2 DA dictionary (SFHL) #EEEME. A IWIsiy . Ak K EE ) a4 25
MAEY 4+ (7€ method ") A SR a2 25 M. 54 25 MRS PT 1k a2 E%, AR . B
i, K3 builtins.open Ml os.open () i E M) 24 25 WA 4 . fir 44 25 106
HH et [ 2 MBS AE B A —H pR X, RIS W Pk S v Atk . BN, %t random. seed ()
B itertools.islice () FHfEHLFE S, B R A E 2 B random fll itertools FRAITEEAE.

namespace package (7 Z23MIE:)
—{l PEP 420 package (£{F) , & HEEAEEI T2 (subpackage) fy—{H %525 . v 44 45 & {4 0] fE
Ef g 2R, mHEEARE M ARG R —fregular package (IEREN) , HEEMEEAS
__init_ .py BfEREE.

Az Emodule (KAL) .
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nested scope (HURERIR)
fiE(E]22 I8 /Mg 7€ 3§ (enclosing definition) F [RS8 RE J7. BRBIARIE], — {0 =X AN SR 2 7E o — M e X
e, MEMEREE2RINg R Pse. e, EREEEET, SR 1EHEEE k2
W, T R ek s e e B (i Ik P R S B IR, A MU A Ak 44
2 EEUCE A . nonlocal P IMNEEHEIE TR A

new-style class (FiAJ(E])

Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,
__getattribute__ (), class methods, and static methods.

object (¥1F)
HAREE (BrEoE) MoiEznFTE] (method) MYEMIEERl. B R Mnew-style class (Hiz\HE
[E]) At base class (FLRHEED) .

package (£1})
— W Python fAjmodule (F41), & AL T4 (submodule) By 2 IEEIH) T (subpackage), %
b, Bl __path_ EHER—8 Python 54 .

Wak2Elregular package (TFFHEME) Fnamespace package (64423 MEME).

parameter (Z)
AE function (pRx) B method 7 5§ ¥ —fH iy 24 B #E (named entity), &4 B 3% bk 2\ BB 32 32 19—
Margument (51#0), SAEFLFE FRR2SMEE 8. G H FREAR RS 8EA
* positional-or-keyword (1B BT )« H&HH— W] DAd% 18 12 B SURAEEIM 425 7| Sl R 1)
18, ERSHIMTERERL, GIMPATIR foo 1 bar:

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

* positional-only (FEFROZE) : H5H—ME L REHL I OL BAR AL T | . FEpRE S 2 8 R
W /50, WnT DAERZ P OCHT T E SR E RO E 2 8, HIANLAR ) posonlyl 11 posonly2:

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

* keyword-only (MEFRBHSET ) : H8HI—MH X BECABHSE 7 RIER B0 5 [ #. TERdUE 361 2 W%k
A AT R 2 U (var-positional parameter) Bi& ALY * 700, BT DAFERAR Ty
TEFRMERBEHE T2, BIWPATHY kw_onlyl Hl kw_only2:

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

* var-positional (fEREMEIE) : 45U —HBELMERF PSR BLi 7 5 | . (TEC B 2 8
ARG | M AN . BRSO ERIE L2 WA E L~ HOEFR, BIIPAT Y

args:

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

* var-keyword ({F7Z8CR BT ) FEATPTHHRALE S BRI |3 (FEC g2 B2
?ggﬁ%%ﬁi%?%l%iZﬁl‘)o EHZUEERE LS AT I ~~ AEs8ny, Filan b
| F ) kwargs .

ST ARG | ORI AR s F5 Y, 0T DAE— 6585 e 1y 5 | B o TR (-

7y i 2 B i e Wargument (5180 W H . & LB E P51 80 282 M 2£([E), inspect.
Parameter class, function Z i, DA PEP 362,

path entry (#{€51H )
TEimport path (GIABEAE) "PEI—MERLE, Wiparh based finder (BEFABALHI B G2H % (E
242 import FYREAL .

path entry finder (¥%{%3H H =-4%%)
Wi sys.path_hooks HIF{— a] BEHH{4: (callable) (& Bl —1{#path entry hook) Bt R/ — T finder ,
BB AR PA—{Epath entry g RiASAH .

BT IR AR TE H A2 EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

21


https://peps.python.org/pep-0362/

Installing Python Modules, &[] 3.11.8

path entry hook (%% i H(E))
A callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules
on a specific path entry.

path based finder (JLRPEELIT M%)
THBE USEAE F 48 55 (meta path finder) 2 —, "B &FE—@limport path 118 FH54H .

path-like object (FHPRIEH1E)
— R FRRAE R RS BT DU — R BRI str 8 bytes ¥4, w2 —M
BHVF os.PathLike W EWWMH. BB os. fspath () K, —f%4E os.PathLike WE
AT DA E(EIE] str 85 bytes MR R I4FE; 1M os.fsdecode () M os.fsencode () HI
SYEVAT A AR str M bytes HI%E%. i PEP 519 5] A.

PEP
Python Enhancement Proposal (Python J[F4#222). PEP 22—k sHEIRSCf4E, & REE] Python #1832
B, B2 Python )—(F B Bh B ol % B e YRR P Al B BE . PEP JER% B4R LA 1R A0 S A
PAS B 22 ) RE O AR IR L

PEP WA TE HIY, 22 B E R P FE 2 ALFE v B Sl 1 R ) 2 S, ARRE A
Python (1% #HEVRIIFEE, & SeilFRi 1= 2l . PEP 1)1 2 & e te ot e ) d vy el e (B 5
.

#H2[F PEP 1,

portion (354))
1 B — H [E)p ) — 4R 58 (M mTRE A TE — 1R zip A5 ), 35 SEAR ZE R 3 — MRl iy 44 25 TH] B4 (namespace
package) Tk, WIlE PEP 420 H1)E 3.

positional argument ({5 5|45
s Flargument (3]38).

provisional API (%47 API)
AT APL 248, (EHAME R =L 4 AH 25 1 (backwards compatibility) fRa&Hr, #E#HERR T APLL
BESR LN T, HEe MBI, M EER A ERWET, FE%.0E A SR
EELE, Wnged BB mEAHANE T (LR AR . % EEA G mEmHhE L
—HA APT YA A Z AR B e B B AN BRI e f i IRy, e A etk

ISR AT APL, B AAHZS Y 8 S8 Gl i) [ MRy %2 ) — STl B [
ATB9R € 2 mT REH th— M 1) AR AR A AR E )y 52

e {28 A (S A A 4 o X R B B TR PN BT, T B SR AR = 1 Ry ] 25 B A I R Y et B
it 2E PEP 411 T 2 41 .

provisional package (‘E17%1)
it (Elprovisional API (%47 API),

Python 3000
Pythorj&x FIVARERE (RAATIRIER, HWRH 3 B e e R 2. ) dnl AR 25 ([E]
[Py3k].

Pythonic (Python Jal#&t])
—(EAVE S —BoAEUHS, EEA] T Python 3 5 Il FBIE T GE, A2 8 1 HAB RS 58 RIS
ACECVERRCAS . (U4, Python Hrig WLy —ME B YL, RMH—M for BUAX, #H—MrIERY
PRI TR EATEIE . 3F 2 HAbRE S EEA S 280, BT AR#E Python (1 A\ AT IR € i
JH — (8 e B e AU

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

2T, DA AR E . 3AA7 Python Jalks :

for piece in food:
print (piece)
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qualified name (Pl %5 )
—f8 (B WA, EBURRE—EARAH A A Ve A I3 %A 4 2811 class, pRxUEE method 1)
(B4R, W0 PEP 3155 s, SR R sk class 15, FR e 44 B A 4 2 A AR 1] -
(>>> class C: )
class D:
def meth (self):
pass

>>> C.__ _gqualname_

IC’

>>> C.D.__gqualname_
'C.D'

>>> C.D.meth.__ _qualname_
'C.D.meth'

WA G EALRE, ©ATRE & & (fully qualified name) ;23R B SERE B 73 B BR AR, ELFEAT AR
MAZEM, Bl email .mime.text:

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

reference count (W)
EA AP S IR R 2 BT R B R, B e (deallocated).
WA 51 GE A Python FEASHH A AR H|, (HEEECPyhon BEM—MBIHE TR . BX5 nJrEiﬁTU\ﬂ?
N getrefcount () PR IREIE—HERE Y2 BEHE

regular package (IF#£1):)
— B S package (£4F), FIIN—@EEA __init__.py fHEMHEIE.

A2 Elnamespace package (4453 &A1) o

__slots__
1E class [EF R — M E L, SHEHBCESEOEIENZHE, PALIERE G dictionary (L) , 2
i . BEARRZRAR e, {H I:ﬁ%’i%ﬁ%ﬂiﬁﬁi&@)ﬂ IR B R R (0
(memory-critical) [ FI A= A7 e K B 20 5 LB T

sequence (J3:41)
An iterable which supports efficient element access using integer indices via the __getitem__ () spe-
cial method and defines a ___len__ () method that returns the length of the sequence. Some built-in se-
quence types are 1ist, str, tuple, and bytes. Note that dict also supports __getitem__ () and
__len__ (), butisconsidered a mapping rather than a sequence because the lookups use arbitrary immutable
keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-
yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Operations.

set comprehension (&4 4HiE)
— T B vk, AR W EAR ) i AT S e R, R PR A R DA set
[H{#, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} &[F4 5
set: {'r', 'd'}, pﬁ/- comprehensions.

single dispatch ( ¥.—3RFf)
generic function (JZEIR) FABEEM—TEER, 7RG, BIER IR E R 5 #d BE.,

slice (VJH)
—fE i, EEE S Brsequence (JFH)) HE—EB5 . BST—BY) R W07 2 6 ISR 5T (sub-
script notation) [], AEAAH ST, MFEHTFZHEHEYE, il variable_name[1:3:5].
ERESE (M) A3EmERS, &#iH slice Yt

23
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special method ($#%kJ5:)
— R4 Python [ BTN () method, Ff ¥ RARRIERATHAEGES, FANHNE:. 57 method ()44
- 7E BHEE AN &5 e A Wi R R(E Spec1a1 method £ specialnames H1 5 #E4H[EJRH .

statement (A=)

B — M (suite, —ARAXMG [EHL]) P—EBor. BEAKT PUE—Mexpression (5T
X)), HESHBET (Fli01if. while B for) MEZREEEMZ —.
static type checker

An external tool that reads Python code and analyzes it, looking for issues such as incorrect types. See also
type hints and the t yping module.

strong reference ([F/Z)
In Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_ INCREF () when the reference is created and released
with Py_DECREF () when the reference is deleted.

Py_NewRef () pRaCA] A ES, BB 2R, @K, 76E B E2 BAE RS 6, WETE
#ZE2 M Fipn] py DECREF () R, DAREGENR—MF2 M.

FiEsEborrowed reference (2 M),

text encoding (3L FHHE)
Python )5 H3 2 Unicode 5% (code point) )79 (7L U+0000 — U+10FFFF 2 ). #
SRETE R, CAR LD (A G TAL .

ﬂ%#ﬁ]?jﬁ?ﬁﬂﬁc&fn%ﬂf?ﬁm FRE) [ 4t ), 10807 JC AL 51 8 B or % - B B AR ED [ AR5
(decoding)

A Z AR ST LSRG (codecs), “EMBESIREE [ 3074 1.

text file ()L%iﬁ%)
— A REE AT A st Y —{Rfile object (FEEYIF) . EH, SCFHEEREE FRFRITH
PG| ,‘%7]4{;", (byte-oriented datastream) [E)€r [ B g Mirext encoding (SCF4iE) . CFREEMBI T4
PASCEREE (e 8 'w') BHEARZE, sys.stdin, sys.stdout DA io.StringIo IEH.

B 2(Elbinary file (ZHERIREZE), B2 —HEEEEBRE A 2815 T4 & 1 (bytes-like object) g
ESY/ 1L

triple-quoted string (= 5| 3EEIEH)
H =R 595 () sG55 O EERA N — @5 MR T MEEA fALER 85| 555 T
g EIRE, EERFZIEA, B RAE K. BN AFET R 4 & A BKE) (unescaped)
(L SRR S 5%, 107 ELE MR TR 8 184 5T (continuation character) St W] AMS 2 AT, & i1 E
192 4w 55 (EJHA 7 5 R A 1

type (ZI[E])
—fi#l Python ¥ {4 Z[EIElE T & A ESE A EYARE —EAE. — Y ¢-rZLE v]
PAHER __class__ BHARLFH, A type (obj) KR,

type alias (FUEIFI%)
— BN ) 3w, B A B IS E 46— R EST (identifier) ST .

HIEFIE)4 i 42 [FI32 = (type hint) 84 . Bild:

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

ATAR BGERE, SEEA AT

Color = tuple[int, int, int]

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

#2[E typing Fl PEP 484, F HIIRERIHREIA .
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type hint (%I([E$25)
—fannotation ([EVRE), EHGE—MHEE. —H class J& = — 1 ok =) 2 8k o] (1 T A E

Type hints are optional and are not enforced by Python but they are useful to static type checkers. They can
also aid IDEs with code completion and refactoring.

43 A B class JB ME AR X OR & s ) MR ER R, AW A typing.
get_type_hints () RLEHL
#2[F typing fil PEP 484, 45 ML REMIHEAR

universal newlines (3#)JH[ET5C)
— e A SR (text stream) B9 720, DA A RO ERREE—F7 89 45 5 Unix 17 R 1E B
"\n'., Windows 1&%] '\r\n"' £ Macintosh &% '\r'. F52[[E PEP 278 #il PEP 3116, DAKH
it bytes.splitlines () BPFANIAE.

variable annotation (%%5(Ff%)
—{W 5, class B annotation ([EIFE) .

(EFE 58 By, class J@ PR, BRI IEIER :

class C:
field: 'annotation'
SEUEVEE P 32 = (ype hine): B0, S5 AR SCRUN @S ine (ASR) f
[count: int = 0 J

5 W EIRR I REVAAE annassign T2 A FEAR I R .

%%%function annotation (l%[it*%) . PEP 484 1 PEP 526, %A IIIRERHEIA . A DR A e A
BHETYE, Hi52[F annotations-howto.,

virtual environment ([FJHEERES)
— {4 VEFR #f (cooperatively isolated) (R TEIHE, HERE Python [ I 35 A1 FF2 A5 DAZE RN THA)
Python ¥§([EVEF, A € [ —(f &t LA T H A Python i HI A2 A TEIE A T4

Wtz venv,

virtual machine ([EJHEZS)
— B 5E 4z F RS T A 3R BRI (computer) ., Python [[EE& RS & 14Tt byrecode ({iTCALAS) Hsses
g A AL

Zen of Python (Python Z[F])
Python 1R I BRT B2 51 55, LRI B BRAR ARG A DL RE = . s 2nl A A BB Ui 7
JUEEIA [import this| ARKF|IE.
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !

27


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.11/Misc/ACKS

Installing Python Modules, &[] 3.11.8

28

Appendix B. B8 (FBAS #



appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BMRE BB Fn wEE GPL &% 7

09.0%F 12 A 1991-1995 CWI =
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 75
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 7=
22 PAE 2.1.1 2001 £4 PSF 2

fiiE): GPL MALIAF R 21E GPL R #[El Python, A4 GPL, A1) Python FZHEHS AT DA 455 (1)
BRI, (AR B 5 o IR . GPL A2 B #2 HE(L 1S Python W] PA%S & A /E GPL R
SHE R EH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.11.8 §Y PSF %&£

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

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

3.11.8 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 3.11.8 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 3.11.8 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 3.11.8 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
3.11.8.

4. PSF is making Python 3.11.8 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 3.11.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.8
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.8, 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 3.11.8, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 4 PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BHIRFZRES 4055 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").

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 THEREOEF.

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

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

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

(BT —1D
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(B E—H)
granted on that web page.

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

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

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

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

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

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

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

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

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

EET—3
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(R L —5)

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 gy CWI i1R{EEH

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 Fi* PYTHON 3.11.8 [FEAX 4+ FI#2 X 5y ZERO-CLAUSE BSD #%4#

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

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

C.2. ARFRHURMFXMERA Python BEHIIER
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C.3 #usr(F#kRany iR 8 MBI

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 i -

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FEFE ¥ socket JR 7%

asynchat fll asyncore fAL & DA R AR :

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. #ugFIakienyIR{E BB
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

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

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

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

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

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

C.3.5 #{TIEN

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.
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C.3.6 UUencode £ UUdecode &E=

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.
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 Eixf2FFueoy

xmlrpc.client PEAHALE DA FE:

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. #ugFIakienyIR{E BB
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BLHIHfHY kqueue 714 & DA RN -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

Python/pyhash. c f§ %47 Marek Majkowski’ 554 Dan Bernstein f{ SipHash24 JEEVERIEE. B8
PAT 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
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 H dtoa

Python/dtoa.c fHEHALT CHY doa fil strtod pR, F A C A EEKE BE 17 BE ORI =2 5 HAHE) . AR %
FefiTA: H David M. Gay @7 [R5 , 1235 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, #2009 4E 3 H 16 H kR 1R G648 2005 DA IR RE B 2 REAZE Y -

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

The author of this software is David M. Gay.

E

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

E 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.

WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

*
*
*
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*
*
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

**************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

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
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
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(B E—H)
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,
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

(BT —H)
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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.

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.

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.

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.

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.

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

(R L —5)
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—-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,
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

BRARfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMTTE H—HES libfi JFAA1HS
B B AR AR

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

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

C.3.16 cfuhash

tracemalloc {#i Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

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
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(R L —5)
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

MdEfE 7 _decimal B4R EE] -—with-system—-1libmpdec, 7 A% B4 € H—H(El 2 libmpdec
PR X JBE 1 ) A A

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
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/) 24 W3C #du} https:
/Iwww.w3.0org/TR/xml-c14n2-testcases/ #A52%, HEHR 3-clause BSD #Z#Eyt #(E):

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.

(BT —H)
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(R L —5)
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

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

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.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

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.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

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

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

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

EET—3
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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
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(R L —5)
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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APPENDIX D

=
i
|mit
If

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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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 (FEFEFE4 ), 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 (Zi### %) .13

borrowed reference (EH%E) ,13
bytecode (fLC4l#5) ,13

bytes-like object (MfL LA EMM) ,13

C

callable (F=Ee4p4) ,13
callback ([E®) ,13
C-contiguous (C H&H) , 14
class variable (M[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 (#H4F#) ,14

descriptor (#H®#) ,14

dictionary comprehension (FHAgELEE),
14

dictionary view (FH#A#EIE) ,15

dictionary (F#) ,14

docstring ([FlBHx#®) ,15

duck-typing (B FAE) , 15

E

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

F

f-string (f F&) ,15

file object (#ZEHH) ,15

file-like object (¥fEZEWH) ,15

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

finder (F#H %) ,16

floor division (| FBUEKRE) , 16

Fortran contiguous (Fortran #E&EH) , 14

function annotation (& R[[EE) ,16

function (BR) ,16

G

garbage collection (Hr3fEY) ,16

generator expression ([FJ4 ZEHRX) , 16,
17

generator iterator (é%&ﬁ%&) , 16

generator ([F4 %) ,16

generic function (EEER) ,17

generic type (ZRA[F) ,17

-
b

GIL, 17

global interpreter lock (4 AEZEHE) ,
17

H

hash-based pyc (?&?{%%% pyc) , 17
hashable (7T #[ElH#) ,17
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IDLE, 17

immutable (R &44) ,17

import path (B AERE) ,17

importer (3])\%’%) , 18

importing (Bl A) ,18

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|#%) ,19

L

lambda, 19

LBYL, 19

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

loader (#FAE) ,19

locale encoding (EE ) , 19

M
magic
method (7‘5&) , 19
magic method (EAHATF %) ,19
mapping (¥##k) ,19
meta path finder (TTEEZHE) ,19
metaclass (FUHE) , 19
method resolution order (FEMAHEF) ,
20
method (F#) ,20
magic, 19
special, 24
module spec (HEAMHK) ,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 =/H) ,20

nested scope (;ﬁﬂkﬁ;}ﬂﬁ’j@) ,21
new-style class (F=%[E) ,21

O
object (##) ,21

P

package (&) ,21

parameter (Z#() ,21

path based finder (ERABEWHFZHE) |22
path entry finder (BfEEHFHE) ,21
path entry hook (BEIEEHF) ,22

path entry (B2 HE) ,21
path-like object (MHEHE) |22
PEP, 22
portion (#4-) ,22
positional argument ({L & 5|%)
provisional API (¥ 4T API) ,22
provisional package (¥FATEH)
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 3155,23
Pythonic (Python JE#%#) ,22

Q

qualified name (fRZ47%) ,23

R

reference count (ZME##) ,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) ,24
special method (%% F %) ,24
statement (fEHAR) ,24
static type checker, 24
strong reference ([EJ& %K) ,24

T

text encoding (X F4#) ,24

text file (XFHE) ,24
triple-quoted string (=3|3E[[E¥ #)
type alias (H[FE4%) ,24

type hint (&[ER#EFR) ,25

type (E[E) ,24

,22

,22

,24
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U

universal newlines (H#AEMTETT) ,25

V

variable annotation (##[ER) ,25
virtual environment (%ﬁfﬁi’%) , 25
virtual machine (Tﬁ%ﬁ%%&) ,25

Z

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