Installing Python Modules
J1)—2 3.14.0a3

Guido van Rossum and the Python development team

12 B 21, 2024






=PN

F18 EEMSE 3
28 EANGELS 5
FI3IE S5 ThEVLVWO..? 7
3.1 ... pip % 34 XDHIOAN—=Ya>rD Python TA YA M—AFT2IE? ... .. ... .... 7
3.2 LN T —YRBEDOI—FHDOARIIA YA P—LFTBITIE? 7
3.3 . BEEEMETEAO Python Ry =% A4 YA M=)LF212E? ..o 7
34 ... A VAPV INEERDN—Y 2 D Python ZHITLTHESIE? ... .. ... .. 8
BAE FL<HBIMTVAL—ILICEATSIME 9
4.1 Linux T, YA7 4D Python PICA YA M —ILF3 . ... o e 9
4.2 pip DBIA VAR LEIUTWVIEN L oL e e 9
4.3 NAFVDIERDA YA M —=Ib . . e 9
T8 A & 8 11
TR BE COFFaXYMIDWT 35
B.1 Python FFaX> b HERE . . .. . . . . e 35
TR CE BLLS1EVR 37
C.1 Python OJENT . . . . 37
C.2 Terms and conditions for accessing or otherwise using Python . . . ... ... ... ... 38
C.3 Licenses and Acknowledgements for Incorporated Software . . . .. ... ... ... ... 42
{38% D & Copyright 63
] 65

] 65






Installing Python Modules, 'J!J—2X 3.14.0a3

Email

distutils-sig@python.org

NZDBHEA—T Y —AE T =27 "B ZS5TH 5 X512, Python IQEEME B 2 —F 75 DIE
KRV R—ra3a=740DYH, /221 513E0D Python BEELBIZ, HODY 7 by =27 DA -7
V=R A4 RADBE TORHBAREICLTINTVE T,

ZAUKIED D ANDBUCE T 7B O (B 2 WIERHTRD THRiA 72! BIESS. 155 BE ORI X 2BENRE
RSB DIBATICE 2 55 Z I X 2 BEIZ X o T, Python 2 —¥ 2B e HfAE S RINATHRS 22D
e oTnES,

TOHA RRIASTaEADSE, A VAP OWTEIN—LET, HRT-HHD Python 7o =
7 ERERL, $ET220DH A4 FIiZ2OWTIE Python packaging user guide SR L TL 72 & W,

O IR

BT DEFESPHBDO 22— THhIUL, ZLOMEBHEA—T> Y —2Y 7 b= 7OFFH L BEticEET 3
WOMADRY > —%FHoTWVWE Z2IZREDIFTLEE W, Python I &> TN BHAMAE 1 > R
F =DV —NLERATEECE. ZOXIRRY S —2EBICANTLEX WY,



mailto:distutils-sig@python.org
https://packaging.python.org/en/latest/tutorials/packaging-projects/




ONE

EEME

e pip BHERESNEA Y2 —F + FUY S ATH, Python 3.4 #51&. Python N4 FV + 4 V2 b —
SIRMPSHET 5 X510 % Lk,

o (RABIBIE 13, S RTALKRICA VAP —ATEDTERL., BED7 AV r—>aryTHEHT 329
Ry =% A YA P=LTES X527 2 MI7F O Python BREE T,

o venv ZRAEREE DL 272D DFEHEY — )L TF, Python 3.3 7> 5 Python O—#ickzh F L7
Python 3.4 MIRETI, RIBREZ O 2IEZDTNTT pip A VAP —LT 23 L5112, HHHT
OBRESINTVET,

e virtualenv (X venv ¥ — FoX—7 4 DB R (THIH) TP, virtualenv I & D RERE %
Python 3.4 X DEION=Ya TS Z e BHKRET, MEION—Y 3 Vi3 venv ZREHBEL TV EER
AL, TERENIZIRFIC pip Z HEIINICA YA =132 Z e b HERERA,

e Python Package Index 1% Python v 75— D7 Vw7 - YRS FUTT, ZOVRI MDAy
=%, o Python 2—¥HBRHATEZ X512, =TV YV —XTIA LV REINTVET,

o Python Packaging Authority i&, fE#ED Ry 7 —I V7Y =)L BT EXARXT =R T 7 AV T 5 —
~v MEEDRTFEHEEZH-TWVWS, FRE - FFa XY FOEZFDINV—-TTT, HoHIEHLR
Y=L RFa X, issue tracker % GitHub TEH L TWE T,

e distutils 34 VI FILDENL R - Ffis 25 AT, Python f2# 5 4 7°5 )12 1998 EIZHRANIENN
XNF L7z, distutils OEHENLRFIFIZEEIICHRD IAbATOWEZTH, ZHUISTHERET
DRy T =Y TeFAADA YT TR N 7F v DEMEL UTHEELTWT, EHES L 75—k
LTH->TWARZT TR, ZOHENIEHIOXMRTHE XTI TVET (Python DSy Fr—I > 7
EHEDRFRE Z LD 2DIfFDLRTNE A=Y > 7Y 2 FDLRTD & 512),

N—=Ya v 3.5 TEHE: REBBREDIESIZIX, venv DFHZBEIO L E T,

& BE

Python Packaging User Guide: Creating and using virtual environments
B le)



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




TWO

BEARBGENT

Ry r=I Y7 DlDDEHEY —UIITRTax Y R4 U ofbhd 2 2ELTVWET,

TRDa=y R, EV2—LORHIN—Y a >y ZOMBKET 5 EY 2 —/L%, Python Package Index %
A YA M=NVLET,

python -m pip install SomePackage

0 IR

POSIX 2—¥ (macOS ¥ Linux Z—H#2 &A% ) MIFICIE. ZDOH A FRDBNZ, virtual environment
DM Z RIS L TV ET,

Windows 2—HHICIE, ZOHA FADHIZ, Python 4 > 2 b —LBHZ S 27 40 PATH BUEZH
DHEIN TS Z L ZRHRICLTVET,

EiERAN=T a R INDON=Varv2a~v Y FIA YV ETEEZEETA LD TEET > R < REDLE
HETRY, Y2 ADPERT IR TFEFEI LGS, Sy r—Y%eN—Ya vy ZEH AT THATLRE
N

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

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

WH, BETEEY 2 —ADA4 YR M=IVETHIEEICZNEHE install HIT2HAATHHRIEDD 1
Ao BBICIFHELTVWREY 2 —1D7 v 77— Fild, HRINICEREZERLZ TR D FHA:

‘python -m pip install --upgrade SomePackage

pip & ZOKEREIC DOV TDFH L WIHERE VU Y — &% Python Packaging User Guide 12® D %3,
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34 ... 1A= IILEINT-EHDN—23>D Python ZAITL TES
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Linux % macOS. ZOfthd POSIX ¥ 27 A TlE, N— a yFSFZD Python 2~ F¥ -m XA v F
EHAGDETHWT, #YIRAN—Y 2 YD pip 2EITLTL IV,

python2 -m
python2.7 -m
python3  -m
python3.4 -m

pip install SomePackage
pip install SomePackage
pip install SomePackage
pip install SomePackage

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

WU A—Y a Y FEEBF SN pip AV FRHZIZ DD ET,

Windows T, Python 7> F ¥ —®D py % -m A1 v FLOMABEDOETH > TIEI W,

Py -2 -m pip install SomePackage

py —2.7 -m pip install SomePackage

py -3 -m pip install SomePackage

py -3.4 -m pip install SomePackage

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

FI3IE CS5STHEVWVGD...?



FOUR

FL<HBM1TAF—ILICET 5 FHE

4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥R 7 4 Tld, Python &4 ¥ & b — VAN linux 74 APV Ea—>a yO—EIICE&ENT
WET, ZD Python 4 Y& b —AADA ¥ A b —)LIZIE, ¥ AT LT 5 root MERINET, F/=. pip
WEoTHRFENTWVEHDLIZRRZAV K-V M7y T L —=FFTBILT, YAT LDy r—=
REA—=—T ¥ DFRL =2 a VRIATLDIEIPDAYR—2 Y VORWEE T 20d LNLEF A,

ZDEIBRYAT LTI, pip TRy 7 —I% A4 YA b= LT3 FEREEZES 2>, 2—F T DA
A b= %2AT5 OB, KIERWHIETT,
4.2 pip "1V A F—=JILENTULZRL

pip BT 74N FTA VAP —=AEINTOVRNWIEARHD 5, XDa~< > N THEDRRD FIAD E T

python -m ensurepip --default-pip
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Python 7Bz 7 FOEZIEY —RREVEEMAICHIKEFELTBD, A YA =1L X0—KL L
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NAFY wheel 74— POV K- bPREAZXNZZZ LT, ¥ P2 dH Windows £ macOS 12D
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>>> -
Fi% (interactive) ¥ = WIZBF 5T 7 4V b® Python 7a > 7 b TF, 4 ¥ X =71 X —TxfEEM
CEfFENZa—-FHITEIL AT T,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XEOR AR, AR BEEIN. =ZFHSHF) oA, Far—x—ofRic, a—-Fz2 AN
BERICFRENS T 7 4L+ D Python 7> 7+ T,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK Y 7 21F duck-typing 25T T 2 d DT, hasattr() REDHDT 7 =v
7 TENBHFTH - 72 W Wb I1cid 2 (1213 magic methods DIFH) JHICA ¥ X —T = — A% ER
THHEZRMEL 3, ABC IXMEAE (virtual) 3727 9 RZEALE T, ZHhEHEZ 7 206/ EKL
FHAD, ZNTD isinstance() X issubclass() IR ENFET; abc T 2 —ILD FF 2 X
YR ESHBLTLZE W, Python 1k, £ OflARAA ABC BRI TVWE T, DRI,
(collections.abc EY 2 —/LTC) 7 — X, (numbers £ 2 —/LTC) . (io EY2—1LT) A b
Y —24, (importlib.abc E¥ 2 —JLT) 4 Y K— b7 74 Y Z/PFB—X—T7F, abc EL 2 —L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotate function A
function that can be called to retrieve the annotations of an object. This function is accessible as
the __annotate__ attribute of functions, classes, and modules. Annotate functions are a subset

of evaluate functions.

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RDEICEFRT 2 70T, EilickD
type hint £ LTHEONTVET,

Annotations of local variables cannot be accessed at runtime, but annotations of global variables,
class attributes, and functions can be retrieved by calling annotationlib.get_annotations() on

modules, classes, and functions, respectively.

11
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See variable annotation, function annotation, PEP 484, PEP 526, and PEP 649, which describe

this functionality. Also see annotations-howto for best practices on working with annotations.

51# (argument)
(518 BRI, B (£ AV R) KETHETT, EEuc 2@EH D 3

o F—TU—FR5%: BEMECH L OBICEIEBDORNIHEBI T2 oWz b D (fl: name=) R, *x IZHil}
J-EEOHOEE L THEINZGE. FlZE. KD complex() OMUIHLTIX, 3 & 5 % —

7 — 5T
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 5})

o fIBSI: ¥—v— F5lELU D58, METIBIITIEY 2+ OFFICHELS Z A TE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX ROBITIX 3 & 5 M FHAES
T3

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

FEIBUIBBOFRICBWTHRIN EDOn — AV ERICHID B Toh £, HDHTE2TSHANCOW
Tid calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIZHL0 IS5 Z el
kRET, FHBiEhfHIe - VZERICE DL THNET,

RE1% . FAQ @ FHEEIEEARGIBDENMIMTTH? . PEP 362 2SR L TLEEW,

asynchronous context manager
(JEEa > 7 X A b~ —Y v) __aenter__() & __aexit__() XY v FEEFT S I LT async
with XNORBEZEM T 247922 TF, PEP 492 TEAXNLE L7,

asynchronous generator
(FERIY = % L — &) asynchronous generator iterator iR 3B TF . async def TEFEI Nz
N—F VEBIZBI TV E A, yield ReHDORTRLD £, yield i async for /— 7T
TEZHEOMIZERT 2DIMHHINE T,

EFIBIEFEH Y = 2 L — 2B L 35, XRICK > T RS zRL—R21TL—&% 25T
GEhd 3, BRENTERPH S THRWEE, BRLD 7012 R B2 AL £ 9,

FEFMY = 2 L — X BB, async for XX async with X2 THL avait RdDH 220D
D ij‘o

asynchronous generator iterator
GERIY = 2L —& A4 7L — &) asynchronous generator B THEREN2 LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& THIXN 3 & awaitable 7Y = 7
FERIRLE T, 2D awaitable 7 7Y =27 NI, KD yield RETIEFAMAY = x L —XEKOARK %
FEITLET,

#% yield TIEX—WRANCLIEZHMI L, ZDHOFETRE (0 — D VEBPRETO try X2 B) &

12 {15} A = FGE
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ERLET, RS TR L =R TL—42 » __anext__ () TRENMHD awaitable TEERICH
B BHHCIE. ZOhWEFTEIZN TS, PEP 492 BX U PEP 525 2B L T E&E W,

asynchronous iterable
(JEMHAA 77 7)) async for XOHTHATES 4727 b TT, HHD __aiter__() XV v
B2 & asynchronous iterator ZRELRIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGERMIA 7L — %) __aiter__() & __anext__ () AV v FZEZEL LA T2/ T
9, __anext__ (O & awaitable & 7Y £ 7 b RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM FT 2 £ T, FEFAMA 7L —FD __anext__() XYV v PR
3 awaitable Zf#R L £3, PEP 492 TEAXNE L7z,

B
(BM) 7Y =27 McEEFF SN, Ry bRERZ K-> THEATTEESREINAETT, flzi, +
T2k o DEN 0 BRoTWEE, ZOEMHIX 0.0 TBREINE T,

F 7Y 7 MiZid, identifiers TER XN LAl TFTREIBRWAETOBEEER2 522 Z P TEET, 128
ZIE setattr() ZHWV, ATV 27 bR EREFAILTVWEHEEIITAET. ZOX52EHIERY
FREARTIET7 7 RATET, RODIC getattr() 2o TWMEILENH D £3,

awaitable
(fPH%PTEE) avait R THAT 2 Z PR EZ2 A 72 =22 S TI . coroutine >, __await__() XV v
RBHBATY 227 b TT, PEP 492 2B L TLE X,

BDFL %=
R ZALH ML (Benevolent Dictator For Life) OB T3, Python OfF#. Guido van Rossum D
Z&T9,

binary file
(NAF VT 7 AN) bytes-like ZT TV b OFRARAABIVOEZIAANTES J7MILFTox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO *® gzip.GzipFile. DA Y A X Y XA TY,

Str A7V 2 POBAEBEENTELZ 7740 F TP =7 MTOWTIE, text file BB TLZE W,

borrowed reference 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.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects Z% K —bhLTWT, C SFEOEKT EHiRLE Ny 77 —%248MalgEk A 7o 27 b,
bytes, bytearray, array.array . %< O—#&HJ7% memoryview * 7Y =7 P ZTHICY D X

13
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bytecode

callable

callback

32

F, bytes-like A 7Y =7 MI, T—XEHM. A FV T 7 ANAANDRE. Vv NERHLULEER
. AL FUVF—REBERTZVWAWALREEEICHHAT 2 A TEET,

BOPOBIETREINAF VT —R2LEETI2LEDPDD ET, ZOREOFFa Xy PTIREL 75
AHE ZAJAEIR bytes-like A 7Y =27 M IKEKRLTOVWES, ZHEARER Ay 77 —F 7T =27 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/. MO DBRIETIIALE LA
T2 VDAL F YT =& (7 HAHLEHD bytes-like A 72 =7 b)) ZRHELET, U
bytes ¥ bytes ® memoryview A7V =7 M EENE T,

("4 ha—F) Python ®Y —RZa— R, Python 702 4® CPython £ ¥ &7 ) X DNEEREL
THIZNA FA—FANE Ay R LENET, N ba—Fi& .pyc 774 MCF vy adi, FAL
77 AN ZEHIZFITINZ 2R EDEHRICRDET (Y—RA—=FhPHNf Fa— FANOHED
AV RAOVFEEINET), 20 7 HEEEE (intermediate language)” (&, & & D N4 b a— Rt
JoF ZHEMEEEFEITT 2 (REEYY Y TEMET 2 WA KT, HERERL LT, N1 ba— FIERR
% Python fRfE~ > Y RITENIMET 2 Z 2=, Python VY — XA TLETH 3 Z 2 3HFIhT\WE
A

NA Pa—FOMES—EiZ dis ES2a—L ZHDHET,

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

following syntax:

callable(argumentl, argument2, argumentN)

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

__call__() method is also a callable.

(TN y 2) RO B BREMTIIT SN2 DI IR L LT 2 B

(ZFR) 2=V —ERA T VT 572007 L —1+TF, V7 I7RAERIEH., 2D 7
ADA VARV ALDFEERETEXY Y ROEEEEAE T,

class variable

(75 2AZH) 77 A LICEREIN, Z7FALRLT (DFD, V753ADA VAR YA ETIERLIR) &
BHXh3ZeZHME LTWREKTT,

closure variable A

free variable referenced from a nested scope that is defined in an outer scope rather than being
resolved at runtime from the globals or builtin namespaces. May be explicitly defined with the

nonlocal keyword to allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but

only x is a closure variable:

14

18} A = F5E



Installing Python Modules, 'J!J—2X 3.14.0a3

def outer():
x =0
def inner():
nonlocal x
x +=1
print (x)

return inner

Due to the codeobject.co_freevars attribute (which, despite its name, only includes the names
of closure variables rather than listing all referenced free variables), the more general free variable

term is sometimes used even when the intended meaning is to refer specifically to closure variables.

complex number
(HRE) L<HLNTOREBREIRLEDDT, $RNTORIIFER oM LTRINET,
RERUI RN (-1 OFEHR) ICFEHE I 2D DT, —RICEETIZ i v Ehh, TH¥TIEj v &
PILE T, Python IZEBBUTHAAATHIE L, BREORILETI > TVWET, BiBIIREIC j 22U
TEXFET, XX 3+1j TF, math Y 2 —VOEEBIREFAH T 21213, cmath 2#HWE T, &
FHOFHIED D BELBFOKRETT, REEZE UL, IRFMEVRIBHELTLEST
WwTL x5,

context
This term has different meanings depending on where and how it is used. Some common

meanings:

e The collection of keyvalue bindings associated with a particular contextvars.Context object

and accessed via ContextVar objects. Also see context variable.
e A contextvars.Context object. Also see current context.

AYTFFANEEBEFORMIL
The __enter__() and __exit__() methods called by the with statement. See PEP 343.

context manager
An object which implements the context management protocol and controls the environment seen

in a with statement. See PEP 343.

context variable A
variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between

concurrent asynchronous tasks.

contiguous
(BE, i) Ny 7 7 DB C3E%t £7213 Fortran &t TH2HEIT. 2Dy 7 7138 LT
WREABREET, XLy 7 713 C @i TH D Fortran @i T, —RILOAHITIE, ZDHE
REBLFTAEY ECRHET 2 Lo REES N, BFEXLar6ME DA TWEF TSRS, Z2X

15
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TLD C-ERAEAITIE, XEVY 7 F LR ER 2K 5 B3I RE DI FHRMNTLED B DITH L,
Fortran 72 BL8 TIIRA OIR A FHRINCE E £ 3,

Jl—F>
(Aan—=F) ar—Fr@3 I I7N—FrDED ~RNZEXTT, ¥ 70 —F I@RD SN
POAD. Blokd s MimroHE T, aL—F U ICFZ L OfkL M H A, 15, HHET
B5ZEMWTEET, 2L —F X async def XTEETEET, PEP 492 2SR L T 12X W0,

coroutine function
(an—F VB coroutine 7Y =7 b RIRFTELTT, aL—F VBT async def W THEEX
., await. async for. BL U async with ¥F—TU—FZ2HFOZLBHKET, Zhsold PEP 492
TEASINE L%,

CPython
python.org THAM XN TWS, Python v 7o 2 v/ FEBEOEERNLEETT, "CPython” 2\ 5
BZEIX, ZDR¥E%E Jython % IronPython ¥\ o 72D FEE ¥ XFI$ 2 RENH ZHEICHH IR
9,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to
access (get or set) the values of contexrt variables. Each thread has its own current context.
Frameworks for executing asynchronous tasks (see asyncio) associate each task with a context

which becomes the current context whenever the task starts or resumes execution.

decorator
(FTav—=x) oK ZIRTREET, @M%, cwrapper M CRIKEH L L CHEHAINE T, 7aL—
2 O— A7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE I VR VAT 2l —TF, XD 2 OOBBERITIEHRMICFA TS DT :

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

FUBEEDN 2 ZRACBFELETH, HDEDEDLDNELA, 7AL—RIZOWTHL I BBER B
FEIZIRER DRFa XY FE2BRLTLIEE N,

descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

attribute 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

16 {15} A = FE
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functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYVFEDXY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide 2 LT 72
20,

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

dictionary comprehension
(FFENTERELD) iterable NOETH 2 WIE—HOERLZUEL T, ZOMEL SR ZEFFHFERZIRT a 2%
27 MgEXFTT, results = {n: n ** 2 for n in range(10)} £ 35&, F¥—n ZfH n ** 2
RS 2EFE R AR L 5, comprehensions 2SI L TL 72X W,

dictionary view
(fF#H L 2—) dict.keys(). dict.values(). dict.items() 2RT A7V =7 +TT, FHEHEDIEH
DEMRE 2 —Z2RBL T, TRbE, HEPLEINL a2 -3z KMl £7, HEL 2 —
ZREINCTERR ) A MICF 5121E list (dictview) 2L TLZ XV, dict-views 2SI L T
72E W,

docstring 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 )
2TV MHPELVA VR =T 2 —REFoTWAPERETZ2DICA TV 27 FORE RN
R7TIVIRARANTT, bz, BCA T 27 DX Y v RRBEWSFRIN Dbz D
LT, (ZEALDESICHRAT, 7EADESITBIHE ZFRETALTHB,)) A VR —Tx—2R
FRIZDEHTZZ2 T, EFRLTFTHA v Ia— R RVE—7 4 v 7R EFF L CRMEE
MLXEET, v 7XL Y% type() % isinstance() ICXBHERBITE T, (7275 L. Xy
IRAVEY % HMREEVSA THTETAILHTEET, ) 2ofb b, HAMIC hasattr O
ER FAFP 7u2z5 I 7% FHALET,

EAFP
MR Z2 L 2 X DEF L% 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
HI) ) OBETF, Zd Python TILL b TWwWda—F 4 Y7 2ARA AT, BEIENZX—E
DT 2HDEMRE L. ZTDRED TR TOIGEIHINEMIEL £F. ZOBRTFRIEFETS
=T 4 YT ARANMZIE, try LB LU except XD TADHZDPFRETT, Z077=v 7>
i, COXIRBEBTILIMEDLONTWS LBYL AZXA LB DTS,

evaluate function A
function that can be called to evaluate a lazily evaluated attribute of an object, such as the value
of type aliases created with the type statement.

expression

() MHroEr Pz, —F & FDODH (a piece of syntax) T, Wz 52, XeiZV 7

17
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Fov, 4l BT 7R HAEFPEBETUCH LAY, BRI ROEROEAERTT, hoZ<
DEFELEV, Python TEEFEOLTOMKERNIN L VI DI TIEH D 8 A, while D K I,
ARELTIERRN X dHDEFT, RADBRXTIEIRLIXTT,

extension module

f-string

(JEEREY 2—1) C R C++ TEILNZEY 2—L T, Python ® C API %F|f L T Python 27
LY —a—FrehehLET,

£ 'F BRI W XFES] ) 75U fostring” EFEEA. AU 74—~y MEAXTHIY
7 7L DEMEOLAFFTT, PEP 498 $ B L TL 72X W,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. 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.

T7ANF TS 27 MCBEBICE 3IEELDET: L0 NAFU—=T7A)L. Ny 7 7Ehi= NA
F)=T7A)l, ZLTTFTFALT 7ML TT, A VR =724 AF i0 EY 2 — L TERZINLTL
£3, 77ANKE T =0 bEAEBIERERN L TTTEE open () BIEEES Z 2T,

file-like object

file object E[AF"TT,

filesystem encoding and error handler

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANTATLADIYA—F 4 Y7 TE. TRTH 128 N4 PUTRRIEBICTa—FEhzen
BEEX MBS TIERDFERA, 77 ANV RTFLDIYA—F 4 7T INDPRIEINL D - 5E
1%, API B#(2° UnicodeError ZXH 3532 e0d b 3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

finder
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,
There are two types of finder: meta path finders for use with sys.meta_path, and path entry
finders for use with sys.path_hooks.
See finders-and-loaders and importlib for much more detail.
18 18 A & B
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floor division
(U D& CRRE) =T WEBRIC D 15 T2 BEERRE, YD TREEE I // T3, HlRIE 11
/] 40F 227D TR IENFMNCFENIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
& -2.75 Z INEWAIC A S GRIFE: BOERARANDADZITS) DT -3 127425 Z L IHERELTK
72¥W, PEP 238 2L T EX W,

free threading
A threading model where multiple threads can run Python bytecode simultaneously within the
same interpreter. This is in contrast to the global interpreter lock which allows only one thread
to execute Python bytecode at a time. See PEP 703.

free variable
Formally, as defined in the language execution model, a free variable is any variable used in a
namespace which is not a local variable in that namespace. See closure variable for an example.
Pragmatically, due to the name of the codeobject.co_freevars attribute, the term is also

sometimes used as a synonym for closure variable.

R
(B MM LRNCEZIR S —EHDO XD I T, BRUCIZ 0 M ED 3|1 2T Z e HikE T,
FEDEITRH T Bz RS2 2 e Rk E 5, R5IE. AV v R, function 2B L T X,

function annotation
(BT ) 7—>ay) DT X—=ZRRDED annotation TF,

BT 77— avid, @HREEY R oo d: IR ZoOEE 2 2D int BD5|
e s e S, £/ int MORD RO L iffEh T E S,

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

return a + b

BT /) 7—3 a v OXEER function O CHRIHINATVWE T,

FERED AN B % variable annotation, PEP 484, ZZMIRL T & W, F2. 7/ 57— a V& F
AT 3RA 75275 4 A% LT annotations-howto dZHRL TL 7Z&X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 ¥ 84 T —IZFRD Python V VU —X
T R IPEREFH L THEDE Y 2 -2 a3y I LT3 X5 RLET, __future__
EY 22— LTI, feature D& DI 2fHZ FF a2 XY MELTWET, ZOEI2—L%Af YKR—FL,
ZOERETHE T 2 Z & T, FHBELPRAINCSIEEICEMENZDIT WO, WOFT 7 4L Mk 230

(72137 570) RRB e N TEET:

>>> import __future__
>>>  future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
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vy b, EERSEEMRE UBET 2ERIN—YalL 7 X 2o ThHR—YaL sy ar2iT0g
To HR=VaAL I RF gc BV 2 %flio THRIFTE X3,

Jrxl—%&
(¥ =1L —2&) generator iterator ZiR TR T T, BE ORI TNE D, yield XEFORT
B D %9, yield R, for ' —FTHHATELD, next() BITHEZ 1 DFOWMOHLADTE
5, HOWM P 24K T 2 DIHHEINET,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator

(Yzrx =&AL TVL—25) generator BIETHERZINZ A TV =7 M TT,

yield O NZRFMEITIRE (RFMABSRUED try XRXZ2a8t) ZiE L T, WEIE—RrcH
WranEd, SxRL—F4TL—2 HHEHINL . T LMNEZIIGL 3 (B OB FT
D 7= NTH LWIRED HF4GS % D & IR TY),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

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

285

generic function
(=3 V vy 7B Rz 2800 LECREZ T 2 B> SRS 2 BT, MO LY
DFEREZHNDEPET 4 ANy FTAITVXLCEDPESNET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock B LT IZ&E W,

global interpreter lock
(Za—nnAfrx7FY)xay 7)) CPython 4 ¥ X7V ZPFHALTWS, —EIZ Python @ /N1
FO—F 273 2ALy RIZ—273TH2 2 RAET2HAMATT, ZHUTED (dict &Y
DEBERMAAATEEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICLRITR 5 DT,
CPython OEENS Y INICRDET, A VX TVXERERY 75528 T, wLF Tty
SYDPELZMHULD AR M eHEHZIC, A X T) XEMBICTALF ALy METE2 X512k
9,
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7272 L. BHED 20D WL O DILERE Y 2 —Uid, iR Y & 23R R Y OFFHE OB WLE
3 5e EIZGIL ZERT 2 KO WCHREFENTVET, E£io. [/O WiHE T 258 GIL 135 IR
ShET,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
After building Python with this option, code must be run with -X gil=0 or after set-
ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc

hashable

IDLE

(N ¥ aR—=R pyc 7 7 A) IESWHEHEIT 27012, MIET 2 Y —R 7 7 4 VO RMKEHRALIT
B2 Ny Y2 lEFHT 2, Fa—FDF v v a7 7401 TT, pycinvalidation 2L TL
72E W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__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.

(@

Ny Y AA[ERF T 27 MAFEDF —REEDA A LTHZAE T, HEPELGDF— XK
BTy ¥ 2l foTWE 5T,

Python O A I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBNANY Y 2aR[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (X T NR frozenset DEIR) £ Ia—&T
ANy TR BRPNYy S aFRETHI L EDHNY Y af[fETT, I—WF—ERDZ FADA ¥
ARVATHZEIBRFATI 2 MET 74V P TAY Y adfETT, ZhHIE2T (AHZRVWT)
HEBHEFREIFEMMTH D Ny > 2l idO) L EshET,

Python Oft&EHFEEREE (Integrated DeveLopment Environment) & U7#E 558 (Learning Environ-
ment) TF, idle i& Python OFEMERREAMICFEMI N TV S ERNZEREDO LT 4 X f ¥ 2T
REREETT,

KA T T bk (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable

(£ 22—27N) FEDEEFE-7=A T2 FTF, A 22— RXTABATY =2 M2, BA. X
FH. BEORTIARE DB ET, cALDF 7Y 22 MAEEZEZ bNEEA, HOHEEREEE
BRNCIE, B BA TV 22 FEERLRINEAED 8 A 4 Ta—X AR TV =2 ME, EE
DAy Y 2 EDRE L 72 SR TEERZE R R LET, HEOF—2Z0fTT,

import path

path based finder »% import 32 €Y 2 — NV E2MERT 250 (X713 path entry) DV X+, import

21
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., 2OV R MIEH sys.path DORETH, 70— DEEEE v =D __path__
BErSBRET,

importing »

importer

3EY 2—)LD Python 22— FAHIDEY 2 —LD Python 2 — FTHZ 2 X 512F 3MNHETT,

Pa—VERLTE—FRTEFTI I, finder & loader DEESLTHHEIATI T b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful
way to test out new ideas or inspect modules and packages (remember help(x)). For more on

interactive mode, see tut-interac.

interpreted

Python &4 Y &2 7Y XKD FEETH D, 224 FFBOMMICMELE T, (N4 ba—Farxs
A IWHBDIC. TOXFNIBHKTTD, ) TITOALA Y RTYXFFELIZ, Y—Ra—KD7 74
N, ETEMFAREFRICL T FETIRI e Vo BER LIS, BHEETTEZIL2EKRLE
To A VXA TV XEROFEIEE., 2> 84 FIBAOFFELD TR/ TNy Z7OH A 7 UFFHD
DD, T TLDFEITE BN T T, WEEHN DS TLE W,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFFZ, BV 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMRL 72V Y — R 2 BRFERNCBS 2. File 7 = —XWCAD X5, 20O
72— AR=JOALVF 2EBEMFCHLEST, TAHCEDZI—F—ERDT AT 7 X —%
weakref 23— LNy IBIEUHINEZZ DD ET, v v MU Y7 2 —XHIZETENEa—F
. ZNPMKETZ VY — AR T TIEREL RV (KL HBHIE T4 75 Y —FY 2 — /L% warning
WTT) 72Dk & REISMCER L 3,

AVR—TVENT vy AU T EZEREHIZ __main_ TP a2 —IRETERTWERAZY T+
DEITHET LI TS,

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

method that implements sequence semantics.

Tterables 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 to call 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.

22
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F—RXDMNERHT A T2 T, A TL—KD _next__ () XV vy FEEDIRLFFECHT
(E7FHAAHBE next ) WCET) &, MNWLOHOEREZ—DFTORLET, T—X0RRZ L,
K DT StopIteration FIAf XML ET, ZORET, A 7L —2A 7Tz MIRETEBY, %
NP __next__ () RMIEFEA TS Stoplteration ZEHLET, 41 7L —XiX, ZDAfTL—
EAT7Y =27 PARZIET __iter__O) XYy FE2EELLTFNUILLLVDT, 4 7L —XEMoD
iterable ZXHE T 2I1ZL A YOG THHATEE T, FoZ D & LAEAMMIEROKRIEEZITS L5k
A—=FTF, list D&kS5K) ary7F4A7Y =27 M BHEZ iter() BBUCA 7Y =7 MITEL L
D for V—FWTHS 7=z, FiieRFBHOA T L —XZ2AERLET, ThEA 7L —XTTED
352, BIEIOA 7L =y a Y THABEADRIUA TL—& A7 =7 b RBMIGR T /2, ZEDa
VTFDEIWRIE-oTLELET,

F 7 BRI typeiter 2B D T,

CPython RZEDF#l: CPython does not consistently apply the requirement that an iterator
define __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

(F—BIE) *—BI%. H2 WAL IE. V- MRIEFLB D7 OfEZ R IO LATREA 7
¥z 2 b (callable) T3, 21X, locale.strxfrm() % F—BIUCHEZIE. 07 —UKFDOY — b D
BHEIZDo oY= F—2RLET,

Python %< OV — g F —BKEZITIR D EZOWM SIES 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BBEEZHEFTOL DD D £F, Bl str.lower() XY v FERXF/NXFxXHAIL
WY — 75X B LTS ZepHkE T, H5WE lambda r: (r[0], r[2]) O X
5 7% lambda XH 6 ¥ —PBAZES Z D TE £9, F/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X+ 7A03HD 3, F—FK
DYED F7 2 N F DAE Sorting HOW TO 2L TL 72X,

argument S
58 2L T EZ W,

(7 L8) EHDA VT4 VBT, OOz 2 ICiHiixns 120 X 2E5AFF, 724
XA ZME S M lambda [parameters]: expression T3,

FZ 2130 DL (look before you leap)) DIETS, ZDaA—7 4 Y7 AXANVTIE, FFOH LR
ZAT O AN, BRANCHTIRSRME (pre-condition) ¥IEZITWE S, FAFP 77 u—F L 0RRKT, if
XDz SAMDN S DRI TT,

<AF ALy MEINAEERETIE. LBYL 7 7e—F13 " B27 @i 7" R BREORSIREEF| &
BTV RIBHY ET, #HlzIE. if key in mapping: return mappinglkey] ¥ W5 a— FiZ,
HIEDE, DAL v RPERDHIC mapping 25 key FEDERS ¥R L F3, ZOMEIZ. vy
7520 EAFP 7 70 —F %25 Z e THHRTE£3,

23
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list 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
(VAMAEER) =7 YAHFOETH 2 WE—EHOERZUFL T, ZO/R»257%2V X P&k
T, AV T PRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £32¥.0m5 255 FTOMBE 16 #EHEEREL (0x..) LEXXFI»HK2 Y R PRERL ¥
To if HildA 7> a2 2T, if HiBL WA, range(256) DR TOERSUH SN E T,

loader

An object that loads a module. It must define a method named load_module(). A loader is

typically returned by a finder. See also:
e finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e Bt P2/
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: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method @ 721) 72[RZZFET T,

mapping
(R EVY) EROF—HFEE Y R— b LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ MIREEK S 7 X THESI N LAY v F2EELTWwWsary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R ¥ T3,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 117 G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder #ZMR L TL 72
é L\O

metaclass
(RRIFR) IV FTADY FATT, VIRAERIEZ. 77 A%, 77 RADFEL, HEIFADY R+ %
EDET, XAZI7RZ, ZN5 3 20%5[e LTRIFED, 79 REE2ETEEEWVWET, ITLAY
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DATY x 27 MEAISIEEX GRIE: X X277 AD) 77 4L b OEERFRMEL TV E T, Python 23FE5
BROFGHAARLDARY FARMERTELZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGETIE. XX 77 RFENITZLH Y MRAGEEZRELET, &
LZRBBYE T 7 2on R0, ALy Re—THRBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEINED,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 IAREROHFTERSINTEL, 2D F7ADA VAR ADEELE L THUH iz
B AYY FBA VAR YAATY =27 bE— B L LTRITMD £F (Z0HE—518ILER self
CIENET), B ¥ RAMSINRO—T 3B LTLIZX W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_2.3_mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(£ 2—) Python I— FOMMEN YL LTREBATT 227 FTF, £V 2 — LIFEED
Python 7Y =7 v 2 &8LAREMERE 3. €Y 2 —Lid importing DILEIZ X - T Python
WCHAAENE T,

INT— BB LTLEEWN,

module spec £
Pa—nEu—FT30fEbhd 4 R—-rEHEOEHREZLHATZMTT, importlib.
machinery.ModuleSpec DA YA X VA TT,

See also module-specs.

MRO
method resolution order ML T Z&E W,

mutable
(R2—=RTN) 32—RTNEF TV NI, id) ZERZ DI BREEZERETEE T, 12—
A7) BBRLTLIZE W,

”

named tuple
RN E 2T LW HEEE. AT VML TWT, A V7 v 7 A K BRI LEMNZ - T
D7 7 EAHTEZEREOBP T 7 AZSHAINTVET, 208 7 AIMOEHED K> TWnW5a Z
EHHHET,

time.localtime() % os.stat() DR D EZELWV L O DHAALIIHLHIN & X TV TF, i
DL sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024
>>> gys.float_info.max_exp # named field access

(RDOR=V1Fil)
25
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(FiDR— 25 D %)
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 tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.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

(HRTZEM) BRSNS N2 G TT, ARIZERITFE Y L TEEIAE T, BiZEMiciEt 7Y 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFRS O, KNS D, 2L THAAALD
bOVDHD ET, HHEMEIAHTOWEEENC I LICLoTEY a— MRS K-+ T 5, HIZIFBER
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — O K EELE
LTCWADHRT 2 28I X o CHARTZEMIE AT HlE & R Z SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FEL k. ZNZNEY 22—/l random ® itertools TEEINTWVEZ
LD S TY,

namespace package

(BETZEM Ay F—=2) T Ny r—=Y0ar7Fre LToOAEMEINS PEP 420 TERI I
package TTo HRIZERM Sy = 3WENRRALFHF LN e TE, __init__.py 774 l%
Filz72 Wiz, regular package LI1ZER D F3,

module ZBRLTLIZE W,

nested scope

(AR PSR A=) SMITERIN TV EH 2 SIS 2HAET T, BRI D 2B ORI
DOHFTERSIN TV EHE. NHIOBBIZSMIDOBIB oKz S RTE% T, R A PSR a—T
377 4V P TREBOSRIEZINTE, ZRORARTERVOTERELTLLEI WV, n—h IV EH
F. ROAMDR a—FTCEBEGAEE LET, A, 70— "VEHZMES &7 — L%
RIDOEEFEAEE L ET, nonlocal TIHMUDERICEZIAD T T,

new-style class

object

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,

pa—

properties, __getattribute__(), class methods, and static methods.

(A7Y =2 1) RE (BIERHE) L ERSNLRLIBED (XY v F) 23202 TOF—X, LI,
ETD FAZAILI TR ODEMDEEY 52D &,

optimized scope

A scope where target local variable names are reliably known to the compiler when the code is
compiled, allowing optimization of read and write access to these names. The local namespaces

for functions, generators, coroutines, comprehensions, and generator expressions are optimized in
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this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on

a known set of local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) TEY 2a—ARHRNIIY 7y r =280 2 DK S module DT TF, &
FIRCiE, Sy =2 __path__ BHZ#FD Python A 7Y =27 + T3,

reqular package & mamespace package B LT 720,

parameter
(IR51%0) ARMTOEMET BEE (2 AV YR ) OEBICBOTHENZIT S E5|8 2HEELET, K
SIS DD £

o MBEXLIFF—T—F: B THIWE F—T— R L TET LN TEL5IMEHELE
To 2RI ZIELLRD foo R° bar DX S, 77 40 b DREIBOMEIETT:

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

o NEHA: MBIZL->TOALGRLNZGIBEIHREL T, MEHFHDOTIET BEERDTIBDOV
APMDHTEZENLDHRAIC / R EDDIIETERTEET, HIZIE D posonlyl ¥ posonly2
B ESERTIEICRY £T:

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

o F—TU—FER F—U—-FZLoTODAGILNZ5HERELET, ¥—V— FEHEHDO5I%%
EZRTEBEANE. BIZIELITD kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
EOAEEMES I BE TR x DB T

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

o AIERME: (MMOR5 I TR S NEREDMES BUMZ T) EROEKOALES 15 2
LB ERIELE T, 2D XS RIFIEIZ. DITD args @ & 5 IRGIELDHIIC * 2DF 5
Y TERTEET:

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

o HAERF—TI—F: (MORGIBTHICZT ONLEREDOF—V — FEEICMZT) EEOEED
F—U—F5BBE5EZ6NE e EEELET, 2D X5 RE5IEE. LOBD kwargs DX 51
BB DN *x ZDF 5 Z L TERTEZET,

REIEEA 7> a Y e EDGIBOEL HBIEETE, A 7> a yO5EIET 7 4V MEBIFET X
\ij—o

R51% . FAQ @ FE5 |18 K5I DE XTI 2?7 . inspect.Parameter 7 7 A, function 2
¥av, PEP 362 2L T ZEW,

path entry
path based finder 73 import § 2 €Y 2 —LE2ET import path £ED 1 DDGFFITT,
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path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 23R U7z finder T3, 52 H47z path
entry IWHBEY 2 — %2 RBDOITFEHEEZH>TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
RLTIZE W,

path entry hook 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.

Ny

path based finder
7 4V b D meta path finder ® 1 2W&, €Y 2—ILD import path KL F 3,

path-like object
(path-like #7227 V) 77 A NVT AT LRAZRLET, path-like 72 =7 Md, A% R
T str A7V bR bytes 7V =7 b, ¥£713 os.PathLike YR b a L ZFHE LA TP
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWEF 7T =7 M os.fspath() %
MEOH ST Z 2T str $721% bytes DT 7 A VLT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str H D WL bytes IKRDZDEMRIET2DIMHEX T, PEP 519 TE

ASNE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRIET 2. H W0
Python OFERER Z OBERLIRIFIZOW TR T 23 LFHFTT, PEP &, #EIZOWTOMERR
B AR L 1R R T 2 REDamill (BER) ZIRR 2 NETT,
PEP 1%, HHSREDIRRICH 2D, 3 2 =7 4 I X 2 MEIGEOEM . Python 1272 X415 B%EHRE
OXEND7=D DI N OB 22 2 ZBERLTWET, PEP OFZH a2 =T 1 NOEE
ez 75 2. RMNERZXELTS2ZLOBEBENDD £7,
PEP 1 ZZR LT E&E W,

portion
PEP 420 TEF XA TW5, namespace package IZJBT 5. HED 7 7 4 VH (zip 7 7 4 VK&
ENTWEHEDDH2) 1 D2DT 4 L7 MV IIEHE N D,

fI&3 % (positional argument) S

I8 2ZWL T ZE W,

provisional API
(BE API) 795 4 75 V) D% )7 HINEREED: SETHANCIRA SN DTS, 2D LI V& —
T2 —ANDRKERER X, WETH2 L INTOIMEIPFINTOEEAN, a7HFHEEF - T
B A INIUE, BAERILREE ([ 2 =7 2 —RDHIRETEENDS) DITONZET, Z
DEIBREFRFLRAIATONZSDTIEDH D FHA - U API ZHAADRNCIERE L 2T
T2ERZRMEPBERE L2 2ICOBATONET,

PE APT IZoWThH, BAAHMOL VAR TREFER LAREINTHET, MERIHIL
AT R EIRRIRISR R T RETT,
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ZO7aERICE), BHES A TS VERBEE R T VLS —ICRVWHBLAD N Z i<,
FHREB X TELLZHRIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package
provisional API ZZIRLTL X W,

Python 3000
Python 3.x VUV =254 D=y 73 —LT7F, (Python 3 2EWIERDFE o EHIES N E
T3, ) "Py3k” LWINZZdbHYFET,

Pythonic fth

BTN E AT THErNza— F TR Python OFHZ—RINZZA T4 A 2o 7E 2

Jiea— KA, HlziX, Python O—f&H A4 7 4 4 LT for XEMoTA T I TNVDITNTOER

K-> TL—7LET, MDZ DFFEIIEZOMEHAIZLRND T, Python IZEATWRWAIFDH
DIZBHED Y v 2 =25 b LILERA

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

ZAUTH L. ZThWik Pythonic R ER:

for piece in food:

print (piece)

qualified name
(Bffit) €Y 2= DI B— VR A=TNEH, ZOEY 2 —LTERINLI TR, B XV v ¥
AD, "R BRT Ry MK TY, PEP 3155 TERINTVWET, vy TLNLOBEKRZ F
2 TE, BHi%EA 7Y 27 FOARTEFRICTE:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2O THbONS &, TEEMB (fully qualified name) IZTXTOF NS r—I &L
2RO Ky KRR, HlZ email .mime.text ZEHKL T

>>> import email.mime.text
(RDR=12Hi)

29


https://peps.python.org/pep-0411/
https://peps.python.org/pep-3155/

Installing Python Modules, 'J!J—2X 3.14.0a3

(FiDR— 25 D %)
>>> email .mime.text. name _

'email .mime.text'

reference count
BRIV H2F TV 7 PINTE2SHROB ZRAVV DB 0 RoTLE 20X T
Pl MIWEINET, kit THH, SEIV Y PR TEBEINRWZDICHEH D L THMRER
ENHVWATI2 7 B FET, BRI Y MEEFE X Python D a— F EiQEZBEATEAM,
CPython EHOBRERERTT, Iuro~—F EFEOX 7 27 VOBRAV Y M 2HIZ 7201
sys.getrefcount ) BIZMOH T Z LR T T,

regular package =
M7, __init__.py 77 AV EELT 4 L7 MY 2 LTD packages,

namespace package BZBBLTL ZE W,

REPL
"read - eval — print loop” QBHFFET, WEEE 4 VX =TV X — = LD JI#,

slots, 4
FANTDEFT T, A VARV RAEHEDHEH Tz DHOPUDERLTEE, £ Y RAXVAFEZHRT 2
Zr T, XBVEHWLET, ZHUIXEILELNZT 7=y 7 TTH, IELLFSWEAL MY vFx—
RDT, Wk =, PIZEXEYDIEREL 257 TV —2 a3 VT VARV ARKBITIEET
b, EWVolklt ZRRE. EDRVDPRR MTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond 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
(BEANTKE) iterable NORTH 2 WIE—HOERZUH L T, ZOMEI LR I2EERRT IV
U MREFEEFHTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ F 3 ¥,
{'r', 'd'} LW XFHNDOEFEEHEMRL FF, comprehensions ZSH L TL 72X W,

single dispatch
generic function D—FETHEZ—ODFIBOTI L VBRI E T,

slice
(RTAR) T =T V2 O—HERELL TV b, ATA4RE. FFERE [1 THRALNH
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BoFoicaaryzEL e TEBNE T, IR, variable_name[1:3:5] T3, AHHIMN ((RZF)
SR slice A7V =7 b ENETHAHAL TVE T,

soft deprecated A
soft deprecated API should not be used in new code, but it is safe for already existing code to use

it. The API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.
See PEP 387: Soft Deprecation.

special method
Rk X Y v F) & 2 BNRE OBIE. Bl XA Z F % 72912 Python 7 HHEEICIF U & 5 X
Yy Fo TOEEDXY v Fid, XYy FEORHIERKRIZT VX =237 2 003200 TWET, Kk
XYV v FIZDWTIX specialnames TN TWE T,

statement
(X) XFAAL =t (Z3=FD” 70y 77") TAAIRKBEHRTT, Xid X 2F—V—FhrolRIhs
HDDEH LN TT, HBHEITIE if. while. for BHH 3,

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 typing module.

strong reference 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.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as "encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file
(THFRAPMI7AN) str ATV 27 Ve@AEZXTES file object TT, LIFLIEX, 7FA M7 74
IFEBIIAAL MERIOTF =X A M) =LA77 AL, TFRAMIYO=F 1 V7 ZHBNIITO
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3, 7¥A L7 74 VDA, sys.stdin, sys.stdout, io.Stringl0 4 Y AKX Y AR EE T ¥ A
FE—F (Ir| or 'W') THHWZ7 74 LT,

bytes-like 7T TV b BRAZEETEBZ 77 ANVF T2 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string
(ZHEZ7 4+ — MXF) 300fE Lz 2 +—Piads () 27 KA a7 4 — () THENL T, @
WD (—H) 74— FXFINIARTRIT Z 3 XFINTENID D FHAN, ZOorOMBITHAT
T 1002008 L7l 4+ — bMIBEELT IR —TMLICEL N TEET L, TiCE () &
HHORLS THEBITICE D2 28D TELZDT, FFa Xy T — a rXFH% S RHCRICEF]
T,

type
The type of a Python object determines what kind of object it is; every object has a type. An

object’s type is accessible as its __class__ attribute or can be retrieved with type(obj).

type alias
(B4 ) 7R) BORIAT, BE2#FICRALTERL £5,

B4y 7R3 Ber b 2HEMLT2DICHHTY, flZI:

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

pass

ZHERDEICEDFHEAPT L TEET:

Color = tuplelint, int, int]

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

pass

BSREDFIHD B % typing ¥ PEP 484 2L TL 7Z X W,

type hint
(Be v b) 28 7 7 REME. D 5 X —Z0B DO E NS R ZHEE T 5 annotation TS,

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.

ra—NLVEK 77 RAEE BEBT. n—2 A ZEHTHRVWDIODOE E Y X typing.
get_type_hints() THUFTZ %7,

FEEEDFTIAD ® % typing ¥ PEP 484 2L T F X\,

universal newlines 7

FAMRAM) —LOFRED—DT, UFOFTARTEITREEHKL £3: Unix DITREE "\n'.
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Windows OE '\r\n'. H\> Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() WL TLZ &\,

variable annotation
(EBT 7 T7—=>ay) ZRD50IE7 7 AEED annotation .

BB B NZ 7 7 ZABMICERZ NI 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

7/ T7—>a @B OdifHbhET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TOVE T

count: int = O

ER7 ) T— a YOI OV T annassign ST L TWE T,

HRED AN D 5 function annotation, PEP 484 , PEP 526 2R LT & W, ¥/, 7/ 7 —
ParvERHTAEINZALN S22 5 4 A LT annotations-howto SR L TL 72X\,

virtual environment
(IRAEERER) tHAafct) b BEX N2 FEATRE T3, Z4UC X D Python 2—H2 771V 7 — a3 VidFH
UL AT 5 ETEINTWAMD Python 7 7V 7 — a2 YOBEHNCTFH T2 Z 2742 < Python Sy
T=YDA VA=V EEHETOI DB TEET,

venv ZZHAL TL 2& W,

virtual machine
(R~ >) ERCY 7 by 2 7IC K DEFE N3 Y ¥ a—%&, Python R~ id, A4 b
a—RayR4 IBHALE N RO—F 2FETLET,

Zen of Python
(Python @1&D) Python ZHELFIHT 2 L TOEZ 2%, Python OFGFHRAIE HF¥EZ Y R M
L72bDTT, Miire > 7 MT 7import this” €358 ZDVRXMEHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEWOTHENTY! GRIF: HAFEROBEIZOWTIX, GitHub F o Issue Tracker TG Z BEWL
i‘j—o)

EFNAYT ko

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e Docutils 7B =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python F¥a X k BifE

%< DF 4 H Python §7f. Python H¥EZ 4 751U, ZL T Python F¥FaxXr7—yaYIZHBLTL
NTVWEd, V—REMYD Misc/ACKS 12, ZRHEHBML TS NAEAL ZEAHICTEDD FTHV X
7y TLTHH ET,

Python 2 I 2 =7 4 25 OWEHREE EED 7RI NUIZ DR BESL LW R F 2 X v F—va VIZEFENEEA
Tl -®hre>5!
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BRr>1t>2X

C.1 Python DFESE

Python & 1990 DD, A+ T > X12dH % Stichting Mathematisch Centrum (CWTI, https://www.cwi.nl/
Zi) T Guido van Rossum 12X > T ABC & MIN 2 EEO®RMEFEL L TEAHEINE L, 20EE
L DANAD Python ICEEAL TWE T2, Guido 135 HTH Python BIEE DI > TWET,

1995 4, Guido W &KEY 7 = =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ M) T Python OBFEICHED D, W D2rDNN=Tar%2 VY —-RALE
L7z,

2000 & 3 H. Guido & Python @ 2 7 B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LERER LU E LTz, FH4E 10 H. PythonLabs ¥ — 4% Digital Creations (B ® Zope Corporation,
https://www.zope.org/ ZIR) B D F L1z, Z LT 2001 4, Python BT 2R EERE T 272DD
FEEFIFHAE Python Software Foundation (PSF. https://www.python.org/psf/ ) 236 B L7z,
Z D ¥ & Zope Corporation (& PSF O¥BIEBIcR D £ L7,

Python DV V= RERTA =TV =R (=7 Y —=ZRDEFIX https://opensource.org/ ZHHL T
EEWV) TF, BHRMICAT, T —HERIEE A YD Python VY — 21 GPL Hftic->TWET; %
VY —REDOVTETRICEEDTHD X,

D=2 N—2 i);=33 MR GPL Hi%
09.0-12 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.04+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

22 D 2.1.1 2001-BitE  PSF yes
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0 iR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL 5,

C.2 Terms and conditions for accessing or otherwise using Python
Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.14.0a3

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.14.0a3 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 3.14.0a3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001 Python Software Foundation; All Rights
Reserved" are retained in Python 3.14.0a3 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 3.14.0a3 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
3.14.0a3.

4. PSF is making Python 3.14.0a3 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
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USE OF PYTHON 3.14.0a3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a3, 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.

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.

By copying, installing or otherwise using Python 3.14.0a3, Licensee agrees

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1.

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

form and its associated documentation ("the Software").

. 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
(RDOR=V1Fil)
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(FiDR— 25 D %)

ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

. 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.

. 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."

(RDR—=V ki)
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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 THEREOF.

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
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.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a3
DOCUMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.
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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 original 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,
A1l rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

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

Any feedback is very welcome.
(RDOR=V1Fil)
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http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY4 vhk

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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved
(RDR=V ki)
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Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'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
(RDR—DIHE <)
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PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

Author: Skip Montanaro

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

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its

documentation for any purpose and without fee is hereby granted,
(RDR—=V ki)
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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 Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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

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 EY 2 —X kqueue f Y X — 7 2 — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions
(RDR=V ki)
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are met:
1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

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

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<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:
(RDR=I1ZHEL)
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Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & 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 following copyright and licensing notice:

/ sk sk sk ok ok sk sk ok sk ok ok sk ok sk ok ok sk ok sk e ok sk sk sk sk ok sk sk sk e ok sk sk ok e ok sk sk ok o ok sk sk ok ok ok sk sk sk o sk sk sk o sk sk ok ok ok
*
* The author of this software is David M. Gay.

*

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl 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
(RDR=V ki)
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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 modificatioms,
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.

(RDOR=VIFiL)
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"Contribution" shall mean any work of authorship, including
the original version of the Work and any modifications or additions
to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

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

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
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
(RDOR=VIFiL)

52 18 C & B 51t




Installing Python Modules, 'J!J—2X 3.14.0a3

Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices

stating that You changed the files; and

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

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

distribution, then any Derivative Works that You distribute must

include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed

as part of the Derivative Works; within the Source form or

documentation, if provided along with the Derivative Works; or,

within a display generated by the Derivative Works, if and

wherever such third-party notices normally appear. The contents

of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

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

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,

any Contribution intentionally submitted for inclusion in the Work

(FiDR— 25 D %)
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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.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

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

risks associated with Your exercise of permissions under this License.

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

has been advised of the possibility of such damages.

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

incurred by, or claims asserted against, such Contributor by reason
(RDOR=VIFiL)
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of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

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

The _ctypes C extension underlying the ctypes 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,
(RDR=V ki)
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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. 1IN 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

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

(RDR—DIHi<)
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jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW3 Ny ¥ a5 — 7L DELE

¥, cfuhash 7oz 27 +FOdDICHEEIEF T

Copyright (c) 2005 Don Owens
A1l 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.
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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-libmpdec:

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l 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,
(RDOR=VIFil)
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this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

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

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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
(RDR—DIhi <)
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SOFTWARE.

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
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.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s "Global Unbounded Sequences” safe memory recla-

mation scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(RDR—=V ki)
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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 ~“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 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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