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CHAPTER 1

KEARIE

Python Package Index jg&—NFRVF A AR A A UL, WIAEFTAT Python JI T

Python Packaging Authority & $A SR HEFT (0 T 5 A KR 5SRO R SO UhR e 4E -5 el BE R T B N B
FISCRYVEE BN . AlAT15E T GitHub F Bitbucket XA G 4L E & F TR SCRFIMEGEEE RS .

distutils is the original build and distribution system first added to the Python standard library in 1998. While
direct use of distutils is being phased out, it still laid the foundation for the current packaging and distribution
infrastructure, and it not only remains part of the standard library, but its name lives on in other ways (such as the
name of the mailing list used to coordinate Python packaging standards development).

setuptools is a (largely) drop-in replacement for distutils first published in 2004. Its most notable addition
over the unmodified distutils tools was the ability to declare dependencies on other packages. It is currently
recommended as a more regularly updated alternative to distut i1s that offers consistent support for more recent
packaging standards across a wide range of Python versions.

wheel (in this context) is a project that adds the bdist_wheel command to distutils/setuptools. This
produces a cross platform binary packaging format (called "wheels” or "wheel files” and defined in PEP 427) that
allows Python libraries, even those including binary extensions, to be installed on a system without needing to be
built locally.



https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://setuptools.readthedocs.io/en/latest/
https://wheel.readthedocs.io/
https://setuptools.readthedocs.io/en/latest/
https://peps.python.org/pep-0427/
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LHEHEXRIE

PR IE ZEAS (A SR ELAC Python fT WARERMEE TR, PN OIT ZHINE 2% 3, RIEEAEIH A Python
B, BT AR AR TR AR E R,

A PAE I AR A AT I pip MR LR B I A A ) A T

python -m pip install setuptools wheel twine

£z %7 POSIX ' (f4% macOS #1 Linux f ), X Eeii BHAR E (T virtual environment
X Windows Jf 1, ixX S5 BB 16 2226 Python I 1E#E T H%E R 58 PATH FREGZS B Y4630 .

Python FT 6 ] FI (L 347 5K Ui fErs THA AEZTEE R .



https://packaging.python.org/guides/tool-recommendations/#packaging-tool-recommendations
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 The .pypirc file



 https://packaging.python.org/tutorials/packaging-projects/#packaging-python-projects
 https://packaging.python.org/tutorials/packaging-projects/#creating-the-package-files
 https://packaging.python.org/tutorials/packaging-projects/#uploading-the-distribution-archives
 https://packaging.python.org/specifications/pypirc/
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https://packaging.python.org/guides/packaging-binary-extensions/
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APPENDIX A

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

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

13


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

3% Wparameter RIEFRFH , HILFES SEGESH K 5I0A K PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SUPIFE R BARFAML, ARZAEET B yield RKiEX LA E—RIIWAE asyne for JEERHH
FME.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo

— A AR R BT RE LY await RiAHX B asyne for DL} async with i),
asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .

BEXS R & T asynchronous iterator, 4{Ef] __anext__ () J7iKIR IS iR [0l — AT SRR R AT 54
Az g R B U BRI —> yield SRkt

B> yield im0 B AL B A TR (BIE R AR ry 15h). 4% F ¥
ARBEENREGHAM __anext_ () REIWATERRABIKE R, ENBEIF I ELENTT. S0
PEP 492 f{] PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& 1 A value associated with an object which is usually referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression, and
would instead need to be retrieved with getattr ().

awaitable -- \[ZEFEX % BETE await FRX PSR . W PARcoroutine 2 B __await_ () HYEM
%%, 20 PEP 492,

BDFL “&5{-z&h#E" WP 4i5, B Guido van Rossum, Python (A3 .

binary file -- “HERISC: file object BEMEIEE F 1 ot %o B SCARRE TR A SRR (T, Twb!
or 'rb+"') FTHM A, sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO fil gzip.
GzipFile HysLH.

7S Weext file T fRREBILS str MRS .

borrowed reference -- fif A 5)l] 7 Python [¥) C APT 1, f§AGIHEHE— MU RII A EAKBERIZE T
o RN R BN E LB — AN TCH e BAN, SR RIS T AR R G IR e —Astrong
reference B E

WeAZAEborrowed reference 1 fH Py _INCREF () PARFHJEHBFEA Rystrong reference , R 24120 5 ok
TEMEAT IR RIG— IR W Z B % . Py_NewRef () BRECH] AR HI R AN —AN B strong reference.
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https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://gvanrossum.github.io/

Distributing Python Modules, %4 %5 3.12.0a0

bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

LSO TR BN AR ) TR . X R AE SR PR S AT W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMHEAEZR —H#EH BT AW AEX)
% HEEFI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python if21E S HIIRTESEIN, £F python.org | & ff. “CPython” — il JJ 75 LA B i 6 1 SE 3 5 oAt
SEFFIAN Jython BY, IronPython AH X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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https://peps.python.org/pep-0343/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://www.python.org
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

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

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

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

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

R N R, EAERE R O T AT A R B R RE . WERFEEFEIRRMA T S, w6l
FHAFRVARE S S

generator iterator -- 2l R ESERES generator BB AT .

BA> yield 2R, ICEYUHIMEITRES (HF AL BRI vy 154]) . 4% £ R
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

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

generic function -- JZ RIpR B A [ ) S S B [+ SR 1 1) 224 R RSO 2L IR e K. 3 I 2 by DR BE SRR
R R L ik VR A~ S B

Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z IR W[4 S LW ype; JHE MIEAN 1ist Fl dict ) container class. W] fF % 2 = 4%
FliriE.

WA, WS 524258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

global interpreter lock -- 4> i BEZS i CPython RS R AR —FPpHLH, BERRE—N %2 A — AR
AT Python byrecode, BEALTE T B E AT GARR ([HE dict GEENEIRM) X R 5AR R4
AT CPython SEB. 258N ERESS B (H 1M RERS 2 R RE B AT (8, AR W24 4E T 2 40
R FROH T

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.

QI —A (PASORSARLEE R B E 3 2 8dir) A i Zie” APRESRI S IARIRIFIT), ARk 4t
TEA0 FAL AR DU T BOTERE o 9 (7 e AR B8 170 R A T B S BRAR A A %, AT A DA
o

hash-based pyc -- K& Wy AvI¥) pye (i FH G B 5 S P4 e (I T = e J 18 o5 B 1) A i A 30O i 2 1 i G A7
4. £, pyc-invalidation,

hashable -- W[Wy 4y — /> Xk G2 A W i (6 0 2R A 2L i o I N 268 08 ik Tee A (EFRERA
__hash__ () Jrik) , IFATLAIRIAX AT (EFERA _eqa 0 k) « AIGAXIR Y
IERAT AR G A (L LRSS R A A ]

AT A PE SRR RAE AR T IS AR S A BT, DA S R S5 A A E Y R B I A (L

RZH Python H AR AL W EXS SRR AT G AR5 IR Zeds (BIANSREF i) FA ISR AlAs
iy (BIANTCA frozenset) (M ENIRITCR I N ATMG A A R AT A Y & SRS BIN R 3
WA A ENTERE R —@E A AE (B2 S H O HE) . ENmm LB T e
id ().

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

immutable -- AR[EXR HATFEEERIXIR . AR RAUSHECT . FARFICA. AR R A RERIL
Ao QERIDIAERE— DA FRE, WD ABIEFAIRTR . EAERR S B A Er RS TR,
BUANAE A~ S

import path -- S AW HE M IE (B2 458 ) AMMPE, SglEipath based finder FEERFA
Hbr. tESAR, HAETFREFKE sys.path, HEIFRFA NGB ATRERH LRAR __path_
JE .

importing -- A 4— /M) Python (TS EE K 5 — NS o i) Python 865 B H A3 A2

importer -- S A 2% AT IAIXT S WA RERET finder & F loader

interactive -- 23 i, Python 475 — A2 B fERERY, RIARY] DATE MRRESR /R A9 Ja i ATE A ANk 5K, A7 HP 3R
It EREHRLSR ., HEARWSHMED) python 4 (WA ATERIGTTHEMLIF 4 3% B e £0R0 1 3% B
i) o A DU T AR R B A R A i B P X by s AR 8 (1 IES T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W E{CX} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (suchas 1ist, str, and tuple) and some non-sequence types like di ct, file objects, and objects
of any classes you define with an __iter__ () method or witha __getitem__ () method that implements
sequence semantics.

AIERXT ST T for TEFRARIS 2 HA TR Z— NP5 )y (zip () map () ...)o H—A0[EEA
MEANERNSEAL /N ERE iter () B, BEoRENZNEIERE . XFMERNE A TXEEEH—
UCPE 7 o AEOE R P AT Z B, IRIEFEAFTEA iter () B0F B OABERIXNER . for iBASH
YR B A PEARLC A, QAN I 2R i 24 A8 5 R AETE IR 0] SRAFE R 2R . S Witerator, sequence
PA S generator

iterator -- EAUAF JORFR —EAHBLIRRAR 5. EREPEAEN _next__ 0 Jrik (BCHHAELHNE
PR next () FFBAR LA Y BEA BTG % stopIteration FH. FXmfk
HAR R PR BRI O AR, RE I __next_ () AR SR StopIteration R, &
RADARA __iter () JFIEAPRIRWZEARXIR B &, HGE A t2 RN, A
AT HARREAR GE K6 — D BEWBISNEIRLE S 2 R BT R A (O . A
X (B List) FEARBERIHAAA iter O MEEURTE for JEEFRAP AT EMER S 4 — DRIk
s WERAEBEHE O T AR A AU S ) 20 17 2 1 1 AU AR R I A [F] — iR AU x5, LR
BRI R —DER A

W25 B &R typeiter,
CPython implementation detail: CPython ¥ A% — W LR E X __iter () MYEER,
key function -- SpR% FH PR KRR B RR 40, 2 BEAS AR ] 1 T HE P e HFOLBOE R AT X4 BilAn, Locale.
strxfrm () AT —AFEREE IR 29 % RHER 1 .
Python H 47 ¥ 2 T 2K o ¥/ 1 6 pR B0k 22 ) oo R A2 80 4 05 e A 4 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (), and
operator.methodcaller () are three key function constructors. See the Sorting HOW TO for examples of
how to create and use key functions.

keyword argument -- 33t 58 £ Wargument,
lambda tH—A> i lexpression 14 BUP)EE 2 IR %L, RPN SAET R B BORIE. B8 lambda 3£ F)VE N

lambda [parameters]: expression

LBYL “SE&FEHER" MRS .. XA E XA SAE TR ) s 40 il e s A w2 F . 1k
W5 EAFP J5 XA O e, HAR R R B 1 £ 154
TEZ LAY, LBYL il 38 “&F" M “BER” A4 M. Bildn, PATFAEY 1£

key in mapping: return mappinglkey] W[ REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T H 5 o XA ) AT JE B ) EAFP 5 R bk o
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locale encoding -- i & X I 4t 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 314 Python [N Ef)—Fhsequence. BIRA JFNF, (HHEAMT HALEF PRy Bdlim R, Bl
VM TR ]S 24 O(1).

list comprehension -- FI#eifl: X Ab BE— A5 91 b 1 B A BB 23 0T 3R 9T 0% [ 45 2R 5 i% ) — Fh 5K H k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JEHE S SE R BON B FEAFE (0x.) AR, Hi if ?/UXET Y, A AE g )
range (256) PHFTA GRS AT,

loader -- JIERAY ATTINBBIREINT S . BUME X4°H Load_module () B MMEAEE H—Afinder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- WL} A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict, collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFEA LS sys.meta_path FERFTIREI finder . TCERAREE R 28 S path entry finders
AFAE A I A AH A

B8 FE importlib.abc.MetaPathFinder [ fRIGEIEEEFRoe I SL B 715 o

metaclass -- JLI — P FQIEERZE. JoE LW RS . RPMAERYR. JoRNATHERZ b =13
HERUEMINIIYSE . KT ) % G SRR 5 AR P it ERIASEEL. Python [RF5HIZ ALHET 1] PARY
LEEXE?’@ KES P AGEATEXA TR, (HYFH 2 By, e TSR A i PO g o7
EMNEHUNTEREETI H G, BMARR2att . mRESTRAIE ., KRB, ALHAFZATS .

Biigﬁéf Z: Il metaclasses.

method -- Jj ik TEFNTE CHYBRE. ARV AIZ R LI — BRI, TR SR B SAE R
HEE—A~argument GRE 44 M self). 5 function fnested scope.

method resolution order -- J5 i RT3 AT I & e A 3R A O s 8 2R TP B2 B R S 5 I o 1
B Python 2.3 J5 ATy 7 f#H 2.3 IGE Python fEHT# AT A AH ¢ BE A 1R

module -- il %52 Python (U — gl EH AN . AR LA M7 i f 44 25 18], Al 4 & T 7 Python Xif
% BEHRTIE i importing FEVERE N E] Python Hr,

5 Wpackage.

module spec -- BiJ R — A~ 2 S0, Hd &l T s B g1 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- RSN} W[ASXF RO DAFEH: 1d () PRERREDE SN MO HBUE . 53152 Wimmutable .

named tuple -- H.# e8] ARify “HAT4” ﬁfﬂ%ﬂ‘ﬁﬁ%%ﬁjﬁ?ﬂ I BI85 TR I RE T 44 KR
PEARVTIAE B . X REM SISt il RESI A HoA R

FUNELRRETHAICH, BFF time.localtime () fl os.stat () BIREME. J5—01F2

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

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

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

True

e HL A T R P R (I ETE BT ). BeAh , B T nl A H R U tuple QR IT E X
AIRFER AR A XFEMEFT AT TS, s L) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- JAR XIT H\iC gy T R R I ZSE 2 IHFRIE o A5 6 Python fitAs i, AT
BN E ] Python B Ay SE RIEARFIE, BN __slots__ . FliidAfF. FHLJEME. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

package -- U —Fp ] & FAEE 8 IH A5 ) Python module, MR L, @A __path__ J&§
P Python ARk

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

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

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: W] AT, F5E I AT R ECE 1) R E S0 (MEINE LAY 2 0 8321 K
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W& Wargument RiIEFZKH . SEEESHX BT HE L E S, inspect .Parameter 25, function —
DL PEP 362,
path entry -- Y42 A 0 import path YW — BN E, SWipath based finder I A RIS AR,
path entry finder -- J%12 A D28 (F—R[ TR AN 20 sys . path_hooks (Blipath entry hook) & [8] ) finder
IR SRR i path entry g iABEH o
iZA importlib.abc.PathEntryFinder PA T fREEIEA DA AT ITSL B A ¥k
path entry hook -- B#EA LNEy¥ —FP [P IS, FERIGE WMo & $R 4 e path entry W BEHR 5 5L T BEAE (1T
H sys.path_hook | FEiR [El—A path entry finder,
path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,
path-like object -- JIERXR TN X RGNS . KX E AT LSRR RN str 80
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS

TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python 321" AYSEICHHSE . —A> PEP w2 Midit 30k, Al Python #EIXARAUEE, sk
—A~ Python [T HRFAE B HHE s ERSE . PEP I 24 S (HORS M 1) B AR AR AL T4 BURF P I BEBE R
PEP WA A3 HH T2 2R I Wk DO 5 RSB A B R 625 Python YL R S
SO E NS . PEP BFEEA SHEAEA K A& S, AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- {i % Z%; 2 Wlargument,

provisional APT -- [ API 7 5¢ APL 2480 A RHFIRTEAR HE FE Y 0] J5 A PR CRUEZ AP Y ) A e 11 . f
SRS H Tl A 2 A ERUUE, HHBEHYARMC R €, ST RBTE O 81 e A LB R i i
FHATE AR (EEAFERRIZED) . WAESOFASBER T - (FE APLBEINAZ 1
5 B ™ HE B PR B RE Bl A B AT BE Sk FEAAL
R @ X8 APTRUL, 105 AR E il “BJa IR 87 — A A R i A B
EJRNINi = veaan Ry Ui DI Ep SR S
PR SO VPRRIE EHF S R ITHOEE, T T HA A KB RITIE . 1A% PEP 411.

provisional package -- #5103 Il provisional API,

Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 AR R TSR B 1) . AR
AN Py,

Pythonic F§—™ L B% s — B ACHE B384 1 Python i 5 fi i FH W KU RIS, A & foff A Ao 5 bl A
MRS SLBLACRS . B4, Python f# HI XA 2 for IBAITEI KM Jj— ] RS i IrG oo
. 2 HAMESIRA XN, B Python i G B £ 08 Fl— MG

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

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D EIIA R, RoR WBRHRK 42 Rt IR B b o SCRR AN 2E
BEOER AR, M E LW, PEP 3155, X Fiem/Z R mEmnE, e S/ Ramr— ﬁt

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

>>> C.__qualname_

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth.__gualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

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

reference count -- 5] i}-%t The number of references to an object. When the reference count of an object drops to
zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package B 15565 Mpackage, PIMELEA—1 _init_.py XPRIGH .
72 Wanamespace package .

_slots__ —FhEAEARPNEREY A, 38 1015 7 B SE R PR S R RS B SL B LR T A . AR R
IRAT, (HARE AL S, el RAEEDEIEN T RA, GluFENFR YRR, i
HHE A5 K &5

sequence -- Jp51 —fiterable, "BIZRHEIT _ getitem_ () FRIR T EORMHREERG [T R TR,
HEXLT—MREFHKER __len_ () Hik. WEE’JJJ? |2RAA 1ist, str, tuple fll bytes,
WEEAR dict H3HFF __getitem__ () ﬂl _len__ (), HEHINNETESmMAETS, HAER
R AT B immutable BT AEREEL
collections abc.Sequence H%%%%XT#&EﬂE%E@TQD BIE _getltem () M

_len_ () ZANXNEINT count (), index (), _ contains__ () fil __reversed_ (). SZHLIL
Tfﬁ?ﬁlﬂﬁ’]%’@ﬁ—‘fu\@ﬁﬁ rengter ) Rl =
set comprehension -- 451 LB NI IEACKTR B ITA SR TR IR IG5 R E AT — ﬁ%é%\‘ o

results = {c for ¢ in 'abracadabra' if ¢ not in 'abc' }«{j‘éﬁj@?/’f?%%
'd'}. 20l comprehensions.

single dispatch -- iﬁﬁlﬁ —TFhigeneric function 73R, HILBUREET BAANS RSB PEFRAY o

slice -- Yy % R0 & T4 E sequence H—33 0% 5 . W) A 2@ P ARFRICHRAN ), £E (1 LA
JUAPAE %ﬁ‘?ﬂ’]ﬁﬁl%, il variable_name[1:3:5]. H$E5 (Fhr) ARiCfENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ARk, RIS HASFER A THE E BRI AAR INSF 45 X
MM FRIE RRHBUT 2o FEIRTTIAI 32 W, specialnames .
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 55|} 7 Python ) C APL . 55| HIEX G5 HI—Fl, Y ERAENAF SRS
FHTHCT 24 E A B3 e U 2> Dol DX 2 5 | R

Py_NewRef () PRERIHH TR —MXRAEG | . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () PREC, DAREGT| A o

FHi& S fborrowed reference,

text encoding -- 3L ARG {E Python 7, —PFFERE—H Unicode {05 5 (FEE N “U+00004--U+10FFFF ).,
N T AR A, BRI — R

R AFAFRIF IV A FAPINGAR N S, 10T 551 B R P A HR PR RS
ABFA R SCAFIE b, EAIREN N SO

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type -- J_M R F e E—A Python ¥4/ TH AR BARGEAA—FER, BHEXRAER, [TpA
PiRER __class__ &M, o2t type (obj) KIKEL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT o
KB Z Bt A 2 22 i Biln:

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

pass

AT DA R g ] e

Color = tuple[int, int, int]

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

Z: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AR RARETE L TR fRE L annassign —75 .
2 function annotation, PEP 484 1 PEP 526, H iR 7L IfE. 731 24 annotations-howto DA T i
FIARER B 5L R

virtual environment - JESLERSS —FOR FI P fE 5 Wi B9 MO A7 FREE, S0VF Python JIL P RIS BB A6 24 A
TH Python 4% AR 2 THREN — R0 FIZA I Python S TAL R R9F 4.
FHZL venv,

virtual machine -- JEIBL — & 58 2 2 F0F E SO TS ML, Python i $IAIL AT PRAT 57 45 15 4 138 48 JIr 26 A
Wbytecode.

Zen of Python -- Python 2 4| i Python ¥y W 59727, AW THE SN XAIES . AEHAEN
FAER RSN AT P A" import this”,
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APPENDIX B

i A

XL AR R Sphinx M reStructuredText YE A2 i), Sphinx 2&—~% S ALFE Python SRS T 9% 5 1Y SCRYAE L4 -

AR R THEZ IR, BT EREEZSE T, IMG U0 Python A B o USRGEARy HUAE Dok, 355 P 2
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

R i
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
« the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [}] Alternative Python Reference 3l H , Sphinx M FP15-3] T4 L2 -1 AH .,

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TR A, Bl Python YRS % 1) Misc/ACKS 3CF:41)
T TR

AT Python 4L XY ARITIHK, Python A7A 1 AN H (R SCRS— HEHARAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .
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C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT
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C.2.1 FHF PYTHON 3.12.0a0 #Y PSF e[ Hpi¥

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

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

3.12.0a0 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 3.12.0a0 alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.0a0 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 3.12.0a0 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
3.12.0a0.

4. PSF is making Python 3.12.0a0 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 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.0a0

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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

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

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

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

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

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

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

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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

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

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

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

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

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

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

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0a0 DOCU-
MENTATION

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

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

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Y o] S8
AT Python K ATHUCTAG S5 =7 B b VAT RIECAITT R, AT MR A 28 FLR A

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the orig-
inal code:

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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C3.2 EEx

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.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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 HITERR

trace HHALE AT A

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 5 UUdecode F#h

uu AL DA AR

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 i T ERAH

xmlrpc.client fEHVELEPARAR:

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

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 BT kqueue [ AL AR FEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the fol-
lowing copyright and licensing notice:

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

The author of this software is David M. Gay.

* % o

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

* % o

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

* % ok X

*

*

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

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

*

(R
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*
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C.3.12 OpenSSL

WREERGE P, W hashlib, posix. ssl. crypt Bifi ] OpenSSL R4 HERE. Hwoh, EHT
Python [¥) Windows Fl1 macoS %487 1] GE U $E OpenSSL JERI#E D1, FrAFE AL HH T OpenSSL /7 W] HIE)
1

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S I I R S S SR R N N S N S S S S SN S SR S S NS S N T .
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L T R T T R S N S T IS S N S N

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

*
*
*
*
*
*
*
*
*
*
*
*

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

modification, are permitted provided that the following conditions

are met:

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

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

(Rt
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

P I TR S NS S S S SN S SN S N SN S S S N

C.3.13 expat

BRI ——with-system-expat FLE I, B pyexpat §EHVE M5 expat JRIHE DAL E R

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 NONINEFRINGEMENT.
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.3.14 libffi

The _ctypes C extension underlying the ct ypes module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

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

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

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

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

C.3.15 zlib

R ARG EARBIRY 21ib BAKIHTCR N TR, a5 zlib JEACH 5 DR 2110 3

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
jlouplgzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ~——with-system—1libmpdec:

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.

(Rt
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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 i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound Blaster

FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeftrey S. Lee jlee@smylex.uucp War-
ranty and Copyright Policy This document is provided on an "as-is” basis, and its author makes no warranty or
representation, express or implied, with respect to its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect, special, incidental, or consequential damages
arising out of the use or inability to use the information contained within. Use of this document is at your own
risk. This file may be used and copied freely so long as the applicable copyright notices are retained, and no mod-
ifications are made to the text of the document. No money shall be charged for its distribution beyond reasonable
shipping, handling and duplication costs, nor shall proprietary changes be made to this document so that it cannot
be distributed freely. This document may not be included in published material or commercial packages without
the written consent of its author.
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., 13
2to3,13
>>> 13
_ future_ ,17
_ slots_ ,23

A

abstract base class ——- £ %, 13

annotation —-- AFj, 13

argument -- F#, 13

asynchronous context manager —— =+ 3 F
TXEHE %, 14

asynchronous generator -- 354 i %&, 14

asynchronous generator iterator —-- =3

P AR BERE, 14
asynchronous iterable —-- & % 7 #% % £,

14
asynchronous iterator —- F¥ %4, 14
attribute -- E¥, 14

awaitable -- W&fEx £, 14
B

BDFL, 14

binary file —— Z3t#|U#, 14
borrowed reference -- f¢ANE| A, 14
bytecode —-- F¥#, 15

bytes—like object —— FHEX L, 15

C

callable, 15
callback —-- [E, 15
C-contiguous, 15
class —— 2£,15

class variable ——- %% &,15
complex number —— £#, 15
context manager —-- T X&HE, 15
context variable —— FTX%Z#,15
contiguous -- %4, 15

coroutine -- P&, 15

coroutine function —- AR, 15

CPython, 15

decorator —- EME, 15

descriptor —— #®E, 16

dictionary —-- 4,16

dictionary comprehension -- ¥ # 3 & &,
16

dictionary view -- FHME, 16

docstring —-— X%?ﬁ$,16

duck-typing —-- #F %A 16

E

EAFP, 16

expression —- £k, 16
extension module -- ¥ E#P, 16

F

f-string —— f-Ff&,16

file object —- XHX£,16

file-like object —— XHEX%£,16

filesystem encoding and error handler
— XHRLHEEAESHERLEGR, 17

finder —- &&E, 17

floor division —-— [§ FE &%, 17

Fortran contiguous, 15

function —-- ®E#,17

function annotation -- FEARE, 17

G

garbage collection —-- X IK[E K, 17
generator, 17

generator —-— A4 &k, 17
generator expression, 17

generator expression -- A BLR%A, 18
generator iterator —- 4 R&E%RE, 17
generic function -- Z A E %, 18
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generic type -- fﬁ'—ﬂ;}}éﬂ,ls

GIL, 18

global interpreter lock —- 4 & fi B & 41,
18

hash-based pyc —-- HETFwBmE pyc, 18
hashable —-- HWF, 18

IDLE, 18

immutable ——- A H &%, 18
import path -- B AE1Z, 18
importer —— B A%, 18
importing -- & A, 18

interactive -- % %, 18
interpreted -- @EA, 19
interpreter shutdown -- FEZXH, 19

iterable —- H#HAX £, 19
iterator —— # K&, 19

K

key function —-- &%, 19
keyword argument —- X#F %%, 19

L

lambda, 19

LBYL, 19

list —— %%, 20

list comprehension —— %|%k# &R, 20
loader —-- Ju# #,20

locale encoding —- ET K H4EAE R, 20

M
magic
method, 20
magic method -- &R F i, 20
mapping —— B, 20
meta path finder —- JTUEAZEHE, 20
metaclass —— T, 20
method
magic, 20
special, 23
method —-- ¥, 20
method resolution order —-- 7 3 ## )7,
20
module —— #ik, 20
module spec —-— FEIIAL, 20
MRO, 20
mutable —-- HZXE,20

N

named tuple -- B4 4,20

namespace —-- 4 =, 21

namespace package -- #4& % E4, 21

nested

scope —- HKEFAH, 21

new-style class —- #F %, 21

O

object

P

-— X£,21

package —- 4,21
parameter —— H%,21

path based

path entry -- BfZEAH,22

path entry

path entry hook -- B#ZAND#T,22
path-like object —-- BREEXZ,22

PEP, 22

portion —— 4, 22

positional argument --

provisional API -- ¥ % API,22
provisional package -- % EA4,22

PyPI

finder -- BREANHERE,

LESHK 22

finder —- %?%%W]ﬁ&%&, 22

22

(see Python Package Index (PyPI)),7

Python

3000, 22

Python Package Index (PyPI),7

Python
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

REEN
1,22
238,17
278,24
302, 17,20
343,15
362, 14,22
411,22
420,17,21,22
427,3
443,18
451,17
483, 18
484,13, 17, 18, 24, 25
492, 14,15
498, 16
519,22
525, 14
526, 13,25
585, 18
3116,24
3155,23

Pythonic, 22

qualified name —- [RE&F, 23
F%
reference count —- 5| fit#k, 23
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regular package —- ®# A, 23
S
sequence —— J¥7%|,23
set comprehension -- &4 &R, 23
single dispatch -- #4JK,23
slice —— 1 K4,23
special

method, 23
special method -- #%F i, 23
statement —- iE4],24
strong reference —- 5| JH,24
T

text encoding —-- XA YA, 24
text file —- XiXﬁ:, 24

triple-quoted string -- Z3|EF4 %, 24
type —— XA, 24

type alias —- %A 54,24

type hint -- KB EAE, 24

universal newlines —- /4T, 24
variable annotation -- ZEAFE, 24
virtual environment —- EMIIE, 25
virtual machine —-— JE#AH, 25

Zen of Python -- Python Z##,25

e ]
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