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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,

IRARFEDOEARI venv TV 2 — VBB L TITONE T, BMRIREREICA VA =0T 3121k Eitoa
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3.1 ... pip%Z 3.4 &DFIO/N—>3>®D Python TA1VXAR—=ILT3
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pip %% Python 2B 3§ 2 DX 3.4 LIET T, ZALLETDN— 3 > Tld, "Python Packaging User Guide”
DI L72A3 > T pip HIEEA VA M—ATERXEDLDH D £,
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Python Packaging User Guide: Requirements for Installing Packages

3.2 ... Nu—=—C%FREOA—HRHDOAICA VA R=ILTBICIE?

python -m pip install {C -—user A 7> a Y ZJIFTALI WV, Xy F—YR@IRATLDFTRTDL—
PHIZTRRL BEOZ—FHDOAIZA YA =L ENET,

3.3 ... BIEEMEEHAD Python Xy —S%A VXA R=ILTBICIE?
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34 ... 1A= IILEINT-EHDN—23>D Python ZAITL TES
(I ?

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

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 # default Python 2
py —2.7 -m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py -3.4 -m pip install SomePackage # specifically Python 3.4
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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

iz d pip DA ¥ 2 F—IL ZOWTOBERDH D £7,

4.3 N1 FV)DIFRDA VX M=)l

Python 7Bz 7 FOEZIEY —RREVEEMAICHIKEFELTBD, A YA =1L X0—KL L
T, TV RA—HFREBETY — AR ES a— A2 a3 M AT 32 e 2 HLET,

NAFY wheel 74— POV K- bPREAZXNZZZ LT, ¥ P2 dH Windows £ macOS 12D
WT D wheels DAY Python Package Index ZiB L THIHRZ X512 o722 8T, ZOMEIZOWTDH
HEORHOHN L., 2—FIC o TEIHETEL FEFTICE N REATREZ A YA M =)L 5 X 57 5 EHE
fLicE»zn0d LhEtA,

EIL RiE#A wheel 7 7 A VBREZAFHFRZ W scientific software 4 > & b — BT 30 & D5 DIREED,
B—HIEIL R T B e MDA, FVIBEES LTI 20 LOATEEA,
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>>> %t
EE D2 MBI BT 7 40 RO Python 7RV 7 M T, 4 YR —7 U X—THREEINCETIND
a—-FRICESALNET,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XM AU, AR AR =ESIER) oWl Fal—x -k, a—-FEANT
BRICFRRENB T 7 4L b D Python 70> 7+ T3,

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
U —2A, (importlib.abc EY a2 —/T) A Y KR—F 7 74 VX /P B =X =TT, abc EL 2 —/L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RVEICEFRT 2 7L T3, ElickD
type hint & LTHEDLATVET,

Annotations of local variables cannot be accessed at runtime, but annotations of global variables,

class attributes, and functions are stored in the __annotations__ special attribute of modules,

classes, and functions, respectively.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

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

5% (argument)
(FEBIR) BIRCERF O FRRIC, B (F/0d AV F) ICETETY, EICEX 28D D $3:
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

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

o MBS F—vU— F5IHLAND5IEL, MESIBIZEIEY X FDOHIZEL W TE, £ *x 1
WelF 7z iterable DBEFRL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 M FHAIEST
T3

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

HEIBIIBEBOREKICBW TR EOr— ALV ERICEI D S TohF T, EHHTEITIHAZOV
TiZ calls ZBRBLTLEIWV, U Ey ZARZBWTESBAERTLEZDIZHLWARIRZHS Z L H
XFT, FliENEIT— A NAEHICEH Y Y TENET,

R51% . FAQ @ FEFIE ARG IBDENIAITI2? . PEP 362 2B L TS,

asynchronous context manager
(JERa > 7 X A b~ —Y v) __aenter__() & __aexit__() XY v F%&EFT S I LT async
with XNOREZEM T 2470227 T3, PEP 492 TEAZINLE L7,

asynchronous generator
(FERIY = % L — &) asynchronous generator iterator iR 3B TF, async def TEFEI N/
N—F VBB BITOE T2 yield REFFORTERD £3, yield i async for /L— ST
TERHOMIZERT2DIMHHEINE T,

WHIZIFAMY = 2L — XBBZHEL T, XRICE > TR RS zRXL—21TL—% 275
EL_ /N
=

Landh £3, BRSNLERPHS 2 THRWEGE, RO Een iz HL £,

FEMIAY = 2 L — ZBEICTIE, async for X% async with X2 TR await RdDDHZZ D
D i‘j‘o

asynchronous generator iterator
GEFRIY = 1L —& A4 7L — &) asynchronous generator B THEREN 2L TP 27 M TT,

__anext__() XY v RE&E{fioTHIEN 3 & awaitable & 7Y = 7
FERIRLET, 2D awaitable 7 7Y =27 NI, KD yield RETIEFAMAY = + L —XEKOARK %
EITLET,

Z U asynchronous iterator T,

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively re-
sumes with another awaitable returned by __anext__ (), it picks up where it left off. See PEP
492 and PEP 525.

asynchronous iterable

12 18} A = F5E
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B2 & asynchronous iterator ZRERIFIUITZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
GERMIA 7L — &) __aiter__() ¥ __anext__ () XAV v REEZEL LA T2/ T
9, __anext__ (O & awaitable & 7Y £ 7 bERBRIRIFNIEZD £8 A, async for I
StopAsynclteration 4t Z X 2 £ T, JFEFAMA 7L —FD __anext__() XYV v PR
3 awaitable ZfE L 3, PEP 492 TEAXNZ L7,

(BtE) A7y =7 bicBlEM TR, Py PRERICL o THETTEESRSINLETT, fIZIZ &
722t o HEM o BRioTW2 e E, ZDEMEE 0.0 TN T,

F 7Y 7 MiZid, identifiers TER X NIl TFTEIRWARTIOBEEER2 5 X2 Z e TEET, 12k
ZIE setattr() ZHWV, ATV 27 bR EREFALTVWEEEIITAET. ZOX52EMHIERY
FREARTET7 7 ERATET, RODIC getattr() 2o TWMBZLENH D £3,

awaitable
(FFHVTRE) await N CHAT 2 Z PR Z AT = 7 M TH o coroutine D __await__() XV v
FRHBF 7227 FTF, PEP 492 2R LT XV,

BDFL &%
R EAECH ML (Benevolent Dictator For Life) OB T3, Python OfF#, Guido van Rossum d
T3,

binary file
(XA F VT 7 A4N) bytes-like TP T b DHARABIUVEZRAANTES J7MILA T2
Ik TFe X FVT7A40DHNE NAFVE=F ('rb', 'wb' or 'rb+') THAINLT 7 4L,
sys.stdin.buffer. sys.stdout.buffer, io.BytesIO ®° gzip.GzipFile. DA Y A X Y AT,

Str A7V 2V FDOBAEENTEL T 7 ALE T I 27 MIOWTIR, teat file BBIRLTL X 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 ZH# R — b LTWT, C FFBOEKRT EH L Ny 7 7 —2RHAGER T TV 27 b,
bytes, bytearray, array.array . %< O—#&H7% memoryview 7Y = 7 M ZTHICY D X
T, bytes-like A7 =2 M&, 7T—XEME. NAFV T 7 A NAANDEFEFE. V7 b ERBLURRZEER
AL FYF—REERTZ20AVARBECHAT e TEE T,

BODPDIEETEINAF VT X2 EETHHENDHDET, ZOREOFF a2 X PTIEXL 75
AEXARER bytes-like A7V =27 M IKERLTWET, ZHEAJRERAAY 77 —F T = 7 ML,
bytearray ¢ bytearray @ memoryview REDEZENET, Fiz. MOBROIOEETIIALE R A

13
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bytecode

callable

callback

952

TV YDA FYTF =& (P HAHLUFEHOD bytes-like A 722 b)) ZRELET, £h2id
bytes & bytes D memoryview A 7P FOEENE T,

("4 Fa—F) Python ®Y —2Za— K&, Python 7025 4® CPython £ ¥ &7 ) X DNEERE
THBEINA FPA—FANEAYRANVEINET, N1 Fa—Fi& .pyc 774 VF vy vy adh, AL
T 7 ANADEHIZFTING 2R LD EHRICRDET (Y —RA—=Fh2HNf Fa— FANOHED
aYRAMFEEEINET), 20 7 HEEEE (intermediate language)” (&, &4 D N4k a— Rk
JB3 B HMEE L EITS 5 REY> Y TEET 2 VWA ET, BEAFREE LT, N4 ba— FIZER
% Python {RAE~> U BITHIET 2 Z &%, Python VU —XBTHEETH 3 Z 3TV E
Ao

NA Pa—FomEs—Eid dis ES2a—L HHET,

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.

(T—Any 2) KD B 3R TIFEN D5 LTI S h 2 B

(2 FR) A—F—ERATI =2 b RERT 272007 > TL— b TF, 77 AERIEHE, 202 5
ADA VARV ALDEEET XYy ROEREEAET,

class variable

(277 2AZH) 77 A LICEREIN, Z7FALRLT (DFED, Z5ADA VARV A ETERLIKR) &
HEINZZ e ZHME LTWAIEHTY,

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:

def outer():
x =0
def inner():

nonlocal x

x += 1
(RDR=D 128 )

14
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(FiDR— 25 D %)
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
(EEH) X<HONTOVEERBREZIIRLZH DT, IRTORIFEH L EHofMe LTRINE T,
RS EEEANL (-1 OFEHR) CFEBEHIT b 0T, —RICBETIE 1 eErN, T¥TIE ) b E
I EF, Python I3EFEITHAAATHIEL, BREOKGLEZM > TVET, BHEIKREC j 20
TEEFET, XX 3+1j TF, math Y 2 —VOEREBEREFAH T 21213, cmath 2#HVWE T, &
PO D BERB A OKRET T, RERZECRTFAUR IJEHEEVRIEHLTLES>T
WwTL x5,

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

meanings:
e The temporary state or environment established by a context manager via a with statement.

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.

AT ZAMEEORIL
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
(Biz, E3ft) Ny 7 7 DSEEEIC C-&E 5t £721% Fortran 8 THRGEAEIC. £DNNy 7 7 3EK LT
WREABREET, ¥rRXILA Y 7 713 C @i TH D Fortran @i T3, —RILOEHITIE, ZDHE
RILFTRXEY ETEE ST 2 X5 CRES N, BRFRE a2l VEZ TWIEF TN E S, 22X
TLD C-ERAEAITIE, XEVY 7 F LR ER 2K 5 B3I RE DI A FHBRMNTLED B DITH L,
Fortran 72 CTREM DR FORIICE & £ 7,

JL—F>
(Aan—=F) ar—F @I I7N—FrDED ~RNZEATT, 70 —F LIT@RD SN

15
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PHAD. BlokD oSN MR OMET, IN—F VIEZL OkL RMEL A S, 5, FHIT
5ZEMTEET, 2L —F Vi async def XTEETEET, PEP 492 S L T 12X W0,

coroutine function

CPython

(an—F VB coroutine 7Y =7 b RIRTETT, a1 —F VBIIL async def L THEEX
., await. async for. BLUY async with F—TV—F2HFOZ UK E T, Zhoid PEP 492
TEAINE L,

python.org THAA XL TWA, Python v r'J 3 vV FEOEENLRELETT, "CPython” ¥\ 5
HEEIX, 25 % Jython % IronPython & \Wo 7D L XAl$ 2 HENE 2 5EICHH I
73,

current context

The context (contextvars.Context object) that is currently used by ContextVar objects to
access (get or set) the values of context 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

(Fav—=x) oK IR TEET, @E, ewrapper M CHIBEH i L CGHEAINE T, 7aL—
2 DO—RH 72 M AHRFNZ. classmethod() ¥ staticmethod() TI,

FTaAL—RONIRET YRy VA2 2 —TF, XD 2 OOBBERIFRAICFAL DT

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

F U2 ZRACBFELETH, HDEDEDLDNELA, 7L —RIZOWTHL IE, BIBGER B
FEI7IRER ODRFaX Y 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

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTEDXY v FICBE L TOFEMIX. descriptors % Descriptor How To Guide & L TL 72
W,

dictionary
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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
(FFENEKRELD) iterable NORTH 2 WE—HOERZUH L T, ZOMRDN SR SHEEZIR S 2 %
27 MgEXFTT, results = {n: n ** 2 for n in range(10)} &3 5&, F¥—n ZflH n ** 2
R 2 EFE R AR L 5, comprehensions 2SR L TL 72X W,

dictionary view
(f¥#H L 2—) dict.keys(). dict.values(). dict.items() 2RT A7V =7 +TT, FEHEDIEH
DERE 2 — 2R LT, T2bbE, HEPLEINL a2 -3z ML £7, HEL 2 —
ZRRHIINCTERR Y R MZT 5121E list(dictview) ZHEA L TL 72X W, dict-views Z 2B L TK
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 )
272 IPIELVWA VR =T 2 =R EFoTWAEPERIRETE2DICA T =7 FORERRNT
NI IVIRARANTT, RbHIZ, BIUZA T 27 DX Y v RRBEWLSFRIN Db D
LEF, (7ELDXSICHRAT, TEADESIIBIIE, ZRRETEATH2,)) AV E—Tx—2
PRIDEHRTZILT. EFLFHFAvENa—FiE. BVE—T7 4 v 7 REE2HF L CEImE%
MLXEET, v I7XL Y7 type() % isinstance() ICXBHERBITE T, (Fz75L. Xy
IRAVY TR MREEV SR THET2ZdTEET, ) 2ofb b, MAIIC hasattr O
ER FAFP 7ur7 o3y 7 %FHLET,

EAFP
MRl Z L 2 X DEFLZFE 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIEL fbhTwda—74 Y F7AXAALTIE, BEFIENEF R
UPFEETE2DDLREL, ZORED R > TOIIGEIHINE/IR L ET, ZOMRTFRLETS
TI—FT 4 YT RARA NI, try XB XU except XK SADHZDBREUTST, ZOT7=v7
3. CDESREETLILIMMEbATNWS LBYL AR AL XIS DTY,

expression

() MroELFHiEh s, —F & FDHOWZ (a piece of syntax) T, Wz 22, X3V 7
Fv, 4 BT 7R HAFPEBETOCHLRY. H2RTROEROEAERNLRTT, Ho%<
DEFELEV, Python TEEHEORTOMEERIALE VI DI TEDD £ A, while DX I I,
RELTRERRN X $HDFT, KA TIERIXTT,

extension module
(fEBREY 2 —1) C % C++ TEPNZEY 2 —/L T, Python ® C API ZFIf LT Python 27
PL—HF—a—-—FeRLhrHLET,

f-string
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£ ' F ARV CTFEN Y 7 Vestring” 2 FEEAL. ZAUE 74—~ v MIEATAIY
7L OREMEEOEMTT, PEP 498 3L TL X,

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.

T77ANF T2 MAZERIQWE3HELDET: DO NAFU—=T 714, Ny 7730z INA
F)=T7A)l, LT TFALT 7ML TT, A VR =724 AlF i0o EY 22—V TEHEINLTL
FT, 77 ANVETY =T bEAEDIEERNLTTEE open() BIEUEMS Z 2T,

file-like object

file object £ [FAIFETT,

filesystem encoding and error handler

finder

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

encode Unicode to the operating system.

T7ANTATLADIYA—T 4 Y TlE, TRTH 128 N4 PUTRIEHKCTa—FEh3 I en
RAFXNBLTEREDERA, 77 AV ATLADLY A—F 4 VI TINMREE I NG D - 1258
1Z. API B2 UnicodeError ZEH T3 aH 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.

(774YR) A VR=PZRNTVBEY 2—1ND loader DFRZRTTH24A7Y =2 bTT,

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.

floor division

(WD & CRHRE) —FoWEBRICU D T2 BUENRRE, YD TREEE I // T3, HlRIE 11
/] 40F 227D, ZREIENFNCFE NI BOBEDORAETIX 2.75 A R-oTE 3, (-11) // 4
& -2.75 Z INEWAIC A B GRITE: BOERARADADZITI) DT -3 127485 2 IHERELTK
72X, PEP 238 22 LT ZX W,

free threading

A threading model where multiple threads can run Python bytecode simultaneously within the
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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
(BE%) PEORH LN EZ RS —E oD Z e T3, BRI 0 U Lo 318 23 2 e hHkET,
FEDEITIRHI T Bz RS2 Z e ik E 5, R51E. XYV v R, function ZBML T X,

function annotation
(B 7 /77— aYy) DT X —ZRIRDED annotation TT,

BT 7—>ayid, @R EEYF odifbhEd: fIZEE ZoOREZ 2 2D int BD5|
Breiis L ifFE ., £7 int MORDEZFO LHfFE ATV T,

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

return a + b

BT /) 7—3 a v OXER function OFI TR INATVWE T,

KEBED AN D % variable annotation, PEP 484, #ZML T XV, ¥/, 7/ 57— a v &F|
B3 2275275 4 A% LT annotations-howto 3 SR L TL 72X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 > 84 F —ITFKD Python V U — X
TIEEY R IBYREREFEH L CHAEDE  2a— L1224 VT35 X5ERLET, __future__
EY 12— L TIE, feature DED S 3EZ FF 2 XY MULTWES, TOEI2—L%EA VKR—F L,
ZOERETNT 2 2 2T, FENRUICSEISBMENZZDIZ Vo0, WOF 7 4L MZkbh
(2720378 0720) ZR2 Z e TEET:

>>> import __future__
>>> __future__.division

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

garbage collection
(IR=yavrryay) ZRLBEEDNS 2 DRV EY BT 20 TY, Python X, SRAH
b, ERSBERHUBES 2ERIN-—YaL 7 X e ffio ThHARN=—YaLryaryeiffungk
T IR=IVaAL 7 RF gc EY 2—NZ2loTHRIETEETS,

SIrl—4&
(¥ =3 L —2&) generator iterator ZiRTBITT, @H OB TNE T, yield RZ2HHFOHT
R ¥T, yield Rid. for —FTHATERD, next() BIKTEZ 1 DFOMD LAY T
%5, EHOWM I ZERT 2 DITHEHENET,

19


https://peps.python.org/pep-0703/
https://peps.python.org/pep-0484/

Installing Python Modules, 'J1)J—2X 3.13.5

BHEEY AV —FBEBZHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T BRISNLEE®RSHS L TRVWEGE, FHBRLO DI BEE2 AL 5,

generator iterator
(YzxV—=&ATL—25) generator B THEKRZINZ A T =7 M T,

Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the generator iterator resumes, it picks up where it

left off (in contrast to functions which start fresh on every invocation).

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 R38N0 LFECREEZ T 28> SR 28T, MO LY
DEEZHCDZPET 4 Ay F7ATY ALK DREINET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X 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 BB LT IZ&E W,

global interpreter lock
(ZFa—=2Af &2 FYEay ) CPython £ ¥ X7V ZXBHFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—273TH2 2 RAETH2HMEATT, ZUTED (dict &Y
DEBELRMAAATEEL) 7V 27 NEFADFERT 71 21250 U THRBRIICLERITKR 5 DT,
CPython OEENS Y INICRDET, A VX TVXERERY 7§58 T, wLF Tty ¥
SUNELBMHINLD TR+ eFIEHZIT, 4 VR T) REMHICLF ALy FILTE2 X512k D
ESas

7272 L. BEER 2 WVIENED WL D DIIEEY 2 —iE, By ¥ 23t B R PO EOE WL
23 5rEICGIL 2RT 2 X5 ISR TOET, F72. [/O W% T 2548 GIL 135 ISR
INFET,

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

20 {15} A = FE


https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

Installing Python Modules, J'J—2X 3.13.5

multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc
(Ny¥ar—=Z pyc 77 A) IESWRHGIT 27012, MIGT DY —R 7 7 4 VOBRAKEHRZT
BNy Y2 fl2EHT 2N, Fa—FDF vy v a7 740 T, pycinvalidation ZZHE L TK
72E W,

hashable
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 AR ATI 27 PEHEDF —REEDOA AN L TR 5, HECEEGD T — X MG
BHNETA Y 2 iz > Tn 2256 TY,

Python O A I 2 =X TV RHABABLA TSI 27 NI IZEAEBAY Y2 A[RETT, (VR FHED
E97) Ia—RITNKRAYTFENY T aRARETT, (ZINR frozenset DL I7R) 4 I2—&7
NRaAYTHE BRPNY Y aFRETH L L EDANY Y aA[RETT, I—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEFT 74V M TAY Y af[ETT, TAHEET (HEZRVT)
HEBFERIGIEFMTH D, Ny > 21X id) XDELNET,

IDLE
Python OFtABFIRE (Integrated DeveLopment Environment) & M#E B (Learning Environ-
ment) T3, idle & Python OFERREMICFRIME N TV ERNLRBREOZ T 4 X2 4 2T
RBRE TS,

KA 72U b (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
(AI2—37N) BEDEERR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHVET, ZOoDATI 27 MIMEZEZLNER A, FOEZEREESE
BEICIE. Wil oA TV 27 PR LRI RD FEA, A I2a—XTARA TP =7 M, BEE
DAy ¥ 2 @R L 72 RN TEHBEREEZRZLET, HEDOF—2ZOHITT,

import path
path based finder % import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DORETH, 37 v 5 —IDFEFH Yy I —ID __path__
B S BRKET,

importing H
%%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

importer €
Ja—EERLTR—=FTELF TP b, finder & loader DEBLSLTHHBF T2 b,
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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 (34 > X 7V XKD ZFETH D, a2 4 FZ5BOMBUNE L £, (N4 ba—Far
A IDBB 57D, ZOXFNIEHKTTD, ) STTOA VX TYVXZELIE, Y—Ra—FD7 74
N, ETEMSARERRICL T FETIEI2 e Vo BER LIS, BHEFETTEZIL2EKRLE
T ATV XBROFFHEIEE., a4 FIEROFFELD I/ TNy 7O A 7 VTN D
DD, T T ADFETIEF—BITENT T, WEEH HSIL TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, EY 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BRBERNCBS 2. File 7 = —XWCAD X3, 2O
72— F AR=UAL IR 2EBEFIHELEST, ZRIREDI-—F—EHRDFTRAIFI 7R —-%
weakref 2 — Ny INIEPHINZZBHDET, v v b REU Y7 2 —XFZETEINEa—F
. ZNPKET BV Y — AR T TIHERE LRV (KL DB 2RI T4 75 ) —FY 2 — /L% warning 1
HTT) 72Dk & 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITVHET LI TT,

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__Q

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.

F—RXDHNERHTZA T2 T, A TL—KD __next__ () XV vy FEEDIRLFFECHT
(E7FHAAHBEE next ) WCET) &, MNWLOHOERZ—DFTORLET, T—X0RRB L,
R DT StopIteration FIAf XML E T, ZORET, A 7L —2A Tz MIRETBY, %
L __next__ () RMIEFEATS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
EATY =27 PARZIET __iter__O) XYy F2FEELLTFNUILLLVWDT, 4 7L —XEMoD
iterable ZZM T 21 AL OB THHTE R T, 3o & D & LABINBZERORKEZITS 5%
A—=FTF, list D&kS5K) ary7F4A7Y =227 M BEZ iter) BEUCA 7Y =7 MITEL L
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D for —THNTHES 7202, FilREHDOA T L —2E2ERLET, INEATL—XTITES
5232, BHiEDA TL—ya Y THERBADORELCA TL—ZA T 27 P EHEMIGRT /2D, ZZDa
VTFDEIIIRH-oTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF##: 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—B%) *—BEL D20 IIREREYIZ. V- MRIEFLE D7D DOEZR SO LATREA 7
Yz b (callable) TF, HlZIX. locale.strxfrm() #F—BECHEZIF, vr— U KEFDOY — 1+ D
HEIZDo oY — b F—%IRLFT,

Python %< OV — g F —BEZITIR D BEZOWM SIES 7L — b E2EHE L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BBEEZHEETOLD22HD £3, Bl str.lower() XY v RERXF/NLFxRXHAIL
WY — 275X B LTS 2Bk E T, HSWE lambda r: (r[0], r[2]) O &K
5 7% lambda 26 F —PBIREIES Z LN TE £9, £72. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X V57X 03H D E£35, F—HK
DIED 2 NG DHE Sorting HOW TO ZZHL TL &0,

argument S
518 2L TLZZW,

(7 LK) EHLDA VT4 VBT, OO Iz 2 ICiHiixhs 120 X 2E5AFT, 724
R ZME S MC1X lambda [parameters]: expression T3,

FZ 2130 DL (look before you leap)) OIETS, ZDaA—7 4 Y7 AXANVTIE, FFOH LR
ZAT O AN, BRENCHTIESRHE (pre-condition) ¥IEZITWE S, FAFP 77 u—F L 0RKT, if
X3z B AMDN D DRI T,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @Ry ” RX” BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX. if key in mapping: return mappinglkey] & W5 a— Fid,
HIEDK. DAL v ROBERLZRDHIIC mapping 725 key FEDRL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ %7,

lexical analyzer

list

Formal name for the tokenizer; see token.

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).

23



Installing Python Modules, 'J1)J—2X 3.13.5

list comprehension
(VA PAUERL) =7 YAHORTH 2 WE—HOEZZUH LT, ZOMR,1H25V X P 2K
3. AT MRFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £F5L. 025 255 $TOMEBE 16 EEBGERGE (0x..) LAXFHN6425 0 X P 2ERL £
§o if fildA 7> a3 T, if HiBR WA, range(256) DR TOERMIUH SN F T,

loader
An object that loads a module. It must define the exec_module() and create_module () methods

to implement the Loader interface. A loader is typically returned by a finder. See also:
¢ finders-and-loaders

e importlib.abc.Loader

« PEP 302

Oy —)IT>aA—5F4 >4
On Unix, it is the encoding of the LC_ CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "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 D < 7213 7-[FAFKETI,

mapping
(oY) FEOF—HEKEZ Y R—F L TWT, collections.abc.Mapping #* collections.
abc.MutableMapping @ HIREE Y 7 2 THRESI LAY vy FEERELTWIary 7+ 4
7Yz FT9, Bl 21X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter 7% ¥ T3,

meta path finder
sys.meta_path ZMEK L THE SNz finder. meta path finder & path entry finder £ BRIZH D F
T, BTy,

meta path finder 2352552 XY v FIZDOWTIE importlib.abc.MetaPathFinder 2SR LT 7
ISAAN

metaclass
(RRTFGR) VTADI FATT, VIRAEREZF, 77 R4, 77ADFHEL, HEIFADYV R+ %
EDET, XXI7I7RE, #ho 30%51 8 LTRIIMD, 27 AREZEMLEZEVET, LAY
DATY =7 MEAISHEE GRIE: X X7 7 AD) 77 4L b OEREZFRMEL TV E T, Python 23KE5
BDEFHARZLDRART FAZERTEZRTT, FLALDI—F—IZMWoT, X&XT7FRFIEL &
BHORVWHDTT, LL, —HOBETIE. XAX7FRZE T LAY bR ELE T, &
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XYy R

LRARE%ET 7 ADou kW ob, ALy Re—THZBIMLED, A7V =7 FDERZERL
b SN REETLIRE, ZLOBETHHINET,

FEMIIE metaclasses 2SR L TL Z & W,

(XY v F) 7 5 2AKEORTERINLB, 207 FADA Y AX Y ZADOBEEYE LTHROH S5
B AV Y FBA VARV ZAATY =27 PE— B8 L LTRUIMD £F (Z0HE—58I3EH self
CIENET), BE ¥ RA SN dBL TSV,

method resolution order

module

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.

(¥ 2—/)V) Python 2 — FOMBEN L LTRELHLATI 2V FTF, EV2—-NLVEEED
Python * 7Y =7 b 2 EOEFZERZRS £ 3, €Y 2 —d importing DAIRIZ X - T Python
WA ENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €

MRO

mutable

named tuple

Ya—nEZu—FT30MHbhis A4 R—- FEHEOEREL L LATZM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

See also module-specs.

method resolution order ML TL 72 & W,

(32—RTN) I2a—XTNRITV27 ME id) 2EX 2 REELETEF T, 1S a—
27)) BBELTLEE W,

”

ZHITER I L WS HEEE, R ARHELTWT, 4V Fy Z AN BRI LB 2T
D77 EABTEBZEEDORIR S RITGHINTVWET, 2080 5 A IMhOBWEED - TWnWa Z
EHHHET,

time.localtime() % os.stat() DBRDEZEL WL O DHAAARILHINE X I LTT, M
DfFNE sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

True
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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

(HATZEM) BRSNS N 25T TT, ARIZEMITFE Y L TEEIAE T, AiZEMiciEt 7o 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFHRS O, KENZS D, 2L THAAALD
HDONRH D FT, HARTEBIIARTOEREEZFSZLICE > TEY 2 — R R— 135, HIZIZBEE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — DK EELE
LTV ADHIRT 2 2 8 & o CHARTZEMIE AT Gl & RFIHEZ SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FE k. ZNZFNEY 22—/l random ¥ itertools TEEINTWVEZ
LD S TY,

namespace package

A package which serves only as a container for subpackages. Namespace packages may have
no physical representation, and specifically are not like a regular package because they have no

__init__.py file.

Namespace packages allow several individually installable packages to have a common parent

package. Otherwise, it is recommended to use a regular package.
For more information, see PEP 420 and reference-namespace-package.

module ZZRLTL7ZE W,

nested scope

(FAPENTR A=) SMITEREIN TV R EHR ST 2AET T, HlZIE. D 2 BRI DOBEEL
DOHTERIN TV EHE. NHIOBEBIISMIOBEBH LB 2SR TE LT, R A PSR a—T
E7 7 4L P TEEROZRIZINTE, ZHORATTERVOTERL TLZE WV, B— LA
F. ROBAMDOR 2 —FTCERE2HAEELE T, AR 70—V ERZ[S & 7a— LR
MIDE%FiAE X L E T, nonlocal THHIOERIZEZIADFE 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,

—_—

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

(A7 x7 1) KEE (BIRMHE) L EBRSNLREIEN (XY v F) 23202 TOF—%, b LI
BTD FFAZAILI SR ODFMOEES SADZ ¥,

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

this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on
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a known set of local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) ¥ TEY 2 APHRNCY 7y =280 L DHEKS module DZ 2T, &
FENCIE, Sy 7 —21% __path__ BHE%ZHFD Python #7227 + T3,

reqular package ¥ namespace package S LTL 12X\,

parameter
(R51%) %A ORKT BEL (2 AV Y F ) ODERICEWTHEEARIT S R3I1EH 2HHEL X, R
FIENCIZ S MDD 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET P TEL5I8ERELE
Fo ZHUFZE ZIELBURD foo = bar DX S, 77 4L b DRFIBOMBEIETT:

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

o MEHM: MBI TOAGZLNZ5IBEIEEL T, MEFEHOLIEIE BEBEROTIBOV
AFDHTENLDHRAIZ / ZBDBZ I TERTEET, HIZIXTED posonlyl ¥ posonly?
BAEEHTIBUCRD 3

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

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELE T, ¥—V— FEHO5E %
ERTELEIME. BIZIELITD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY X M
BOLAERMEBT I ELIIHRD x OB TT:

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

o TAIERNME: (ORFIE TSR SNTEDOMES BUIZ T) (ETEOEH OB 1B H 5 2
BNBZZERIEELET. OIS RIREIEIE. LITD args @ X 5 KRG IEA DRI * 2D 3
CCTERTEET:

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

o TAIERF—T—F: (fIORGIETRICZY SNEEDOF —v— FEIBUCZ T) EEOEED
F—U—FEEPEIONE I E2IEELET, 20X RIRFIBUEX. LOFID kwargs DX 51T
IR DRNC **% ZDFB I TERTEE T,

RB1EEF T a vy e EDEIBO YL LBIEETE, 72 a vO5IICIEZF 740 MEBIEETE
%9,

REIE . FAQ @ E5[E K5 BDE NI TTH? . inspect.Parameter 77 7 &, function 2
>ar, PEP 362 22 L T L&,

path entry
path based finder 3 import § % €Y 2 — VBT import path £ED 1 DDFFITT,
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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, 'J1)J—2X 3.13.5

(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,

In CPython, reference counts are not considered to be stable or well-defined values; the number of
references to an object, and how that number is affected by Python code, may be different between

versions.

regular package n
FiRY2, __init__.py 77 ANVEEBLT 4 L7 MU E LTD package,

namespace package B L TLIZE W,

REPL
"read - eval — print loop” DBHFEFET., WEEE 1 Y X =7V X =2 =2 LD jl#,

slots 4
FANTOEET, A YAX Y ABEDHEBEDHOPUDERLTEE, 4 VARV AFELHIRT 2
ZET, AEVZHNLET, 2T L HELNET 7=y 7 TIP, ELLFEIKEFHPLIY v F—
BROT, Mk —A, BIZIZXEYDHERELRE7 TV —>a v TA VAR Y ANKEICTHET
5, LWVokt FRIRE. FDOLRVDBRZ T,

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__(Q) 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
(BRANTAKEL) iterable NOETH 2 WIE—HOEBELZUH LT, ZOKIRI LR I2EERRET Y
R W EEFTT, results = {c for c in 'abracadabra' if c not in 'abc'} T B &,
{'r', 'd'} WO XFHOEHEELEMRL FF, comprehensions ZZI L TL 72X W,

single dispatch
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generic function O—FETREIETZ—OD5IBOENT X DEIRINE T,

slice
(RTAR) —fIC =T V2 O—WEELATI 27 by AT74RF BFEREL [1 THEALNHE
BoBoicanyzEL ZeTESNE T, BIZIL, variable_name[1:3:5] T3, AEIN (FF)
05X slice 77V =27 PEAETHAHL TVWE 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
(FHEX Y v F) & 2BNREDHIE. BIZIXME % T 272912 Python 7 SIFEICIF O H S5 X
Vv R, ZOREDAY v Rid, XV Y FEORHIERZICT VX —Ra7 2 O8O0 TVWET, Kk
XYy FIZOWTIX specialnames TSN TWE T,

standard library
The collection of packages, modules and extension modules distributed as a part of the official
Python interpreter package. The exact membership of the collection may vary based on platform,

available system libraries, or other criteria. Documentation can be found at library-index.
See also sys.stdlib_module_names for a list of all possible standard library module names.

statement
(X) XFEAAL =k (Aa=FD” 7ayv 7") TARARBRERTT, XK 2F—V—FHroMRIN5
HDODEHLNTT, %BEICIE if. while, for ’H D 7,

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.

stdlib

An abbreviation of standard library.

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.
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text encoding A

text file

k=0 >

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”.

(THFRAMI7A4N) str ATV 27 V@A EFEEXTES file object TT, LIFLIEX, 7FA M7 74
NIEBIAAL MERAIO T =X A Y=L T7 72 AL, TFALIYO—FT 1 27 ZHBIITY
9, 7¥A L7 74 LDHIZ. sys.stdin, sys.stdout, io.Stringld 4 Y AKXV ARE T T ¥ A
FE—=F ('r' or 'w') THWAZ 74 LT,

bytes-like 7T Tk BHAEETEDZ 77 ANFT T2 FiIZOVWTE, NAFUT7AIL 5
LTS W,

A

small unit of source code, generated by the lexical analyzer (also called the tokenizer). Names,

numbers, strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’s lexical analyzer. The token module contains information

on the various types of tokens.

triple-quoted string

(ZEZ 4+ — bFH) 30D L2 4 — FELE () 27 ARR PR T 4 — () THENF, @
WD (—HE) 74— PXFINTHRTRETE 2 CFINTENID D A, KO0 OHEETHAT
T 1DO0 200K LY +— PlEETZ A —TRLICEL e TEET L. fTkkicT (\) &
HORL THOHEBITICE D2 2D TEZDT, FFaX v T —a YFHEE FHCRICER]
<.

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 V7 R) Bopltc, Bzl IcRALTERL £,

MY 7R3 BEY b 2HMLT 20ICEHTY, HlZIE:

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

pass

ZHERDES I VAT TEET:
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Color = tuplelint, int, int]

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

pass

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

type hint
(Be v b) ZH. 7 7A@ BEDRI XA =220 B D EOMFE N B ZIEE T % annotation TE,

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.

sa—NLVEK 77 AEME BT, m—2 L ZEHTHRVWIODOHE L Y i typing.
get_type_hints() THUFTZ %7,

FEEDFAAD H % typing ¥ PEP 484 2ZM L T 2 &\,

universal newlines a
FRAPRAMY — 2 DBERED—DOT, UROITRTEITRLEHL T3 Unix OITARBE '\n'.
Windows OFE '\r\n'. #\ Macintosh OFE '\r's FIHEICOVWTHLLIE PEP 278 &
PEP 3116 , X 51T bytes.splitlines() SR L T Z W,

variable annotation
(EBT /) T—=>ay) ZRD250IE0 7 ZAEED annotation .

ZRDHHNE 7 7 ARMEICHERZH 722 23, AARTRERTT:

class C:

field: 'annotation'

ER7 77— aYid@EIEBEEY L bbb Ed: HlxiE. 2O int DEEZEZ Y
PHIEINCTVWET:

count: int = O

BT ) T— a YOI DWW T annassign i T L TWE T,

KEEDFBHDI D 5 function annotation, PEP 484 , PEP 526 2R LT Z& W, ¥/, 7/ 7 —
PavEFHTAEINR LSS 25 4 A LT annotations-howto SR L TL 72& W,

virtual environment
(IRARERED) WY D B S = FATEET S, CAUCED Python 2—H ¥ 77U 7 —3 a VI3
UL AT L ETEINTWSMD Python 7 7V 7 — 2 YOBEENCFH T2 Z 2742 < Python Sy
T=YDA VAN EEHEIT) ZENTEET,

venv ZZHAL TLZE W,
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virtual machine
(RfE~<> V) BRIV 7 bV 27X D EREINza VB2 —&, Python DfRfE~> Vid, N4 b
a—Rary 4 IBRHALE N FO—F 2570 T,

Zen of Python
(Python @1&D) Python ZHELFIHT 2 L TOEZ 45, Python OFKGEHEAIE TEZ Y R M
L7zbDTT, Mirm > 7 b T "import this” ¥ 332 DY R MEHDET,
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CORFaAXYMIOWVT

Python @ K% 2 X > M&, Sphinx %ff - T, reStructuredText @Y — A1 HAEK XN TWE T, Sphinx 1
b &b Python D7zdicfEbh, BERMI L2 b LTRFEINTVET,

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 B Y =2 M, reStructuredText ¥ Docutils WV —1t v b ZEMRL E L=,

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

B.1 Python R¥a XY FADEME

%< 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 4 225 OEHRIRME L BRI ZOFEBS LV FF 2 XV MIEFNFEATLE -
HHaL S|
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BRr>1t>2X

C.1 Python DFESE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWTI,
see https://www.cwi.nl) in the Netherlands as a successor of a language called ABC. Guido remains

Python’s principal author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI,

see https://www.cnri.reston.va.us) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen
PythonLabs team. In October of the same year, the PythonLabs team moved to Digital Creations, which
became Zope Corporation. In 2001, the Python Software Foundation (PSF, see https://www.python.
org/psf/) was formed, a non-profit organization created specifically to own Python-related Intellectual

Property. Zope Corporation was a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org for the Open Source Definition). His-
torically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes

the various releases.

Jy—2 ~R=2 FEE &R GPL-compatible? (1)
0.9.0-1.2 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 ves (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+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

2.2 DI 2.1.1 2001-BifE  PSF yes
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0 IR
(1) GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python
licenses, unlike the GPL, let you distribute a modified version without making your changes

open source. The GPL-compatible licenses make it possible to combine Python with other

software that is released under the GPL; the others don’t.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice
of law clause. According to CNRI, however, Stallman’s lawyer has told CNRI’s lawyer that
1.6.1 is "not incompatible” with the GPL.

Guido DFERD T, TNHDV YV —RZARRICL T EE o0%ZL DRI VT 4 TDHR S ATEH L £,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the Python Software Foundation License Version
2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Version 2 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 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

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

software ("Python") 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 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 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 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.
(RDR—=1ZHE <)
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(FiDR— 25 D %)

4. PSF is making Python 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
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python, 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").

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

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
(RDR=12Hi <)

C.2. Terms and conditions for accessing or otherwise using Python 39



Installing Python Modules, J'J—2X 3.13.5

(FiDR— 25 D %)
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

its terms and conditions.

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

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
(RDR—=V ki)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

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

include in any such work a brief summary of the changes made to Python 1.6.1.

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

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY 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
(RDOR=VIFiL)
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or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

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 DOCUMEN-
TATION

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.
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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.

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. 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
(RDR=VIZHiEL)
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NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

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

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.
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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

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
(RDOR=V1Fil)
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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
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.
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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,
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

(RDR=V1FiL)

C.3. Licenses and Acknowledgements for Incorporated Software

47




Installing Python Modules, J'J—2X 3.13.5

(FiDR— 25 D %)
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 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.
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C.3.9 Select kqueue

select EY 2 — Ui kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEZEATVET:

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

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
(RDR=V1FiL)
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all copies or substantial portions of the Software.

</MIT License>

Original location:

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/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:

/sksksk ok ok ok sk ok sk ok ok sk ok sk ke ok sk sk sk e ok sk sk sk sk ok ok sk sk sk ke ok sk sk ok o ok sk sk ok s ok ok sk sk ok sk sk sk sk e ok sk sk sk s sk sk ok ok ok
£ 3

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

*

*x 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
] 1] ] lerived f | he Apache Li 5 lies:
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Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making 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

(RDOR=V1Fil)
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represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

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

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

subsequently incorporated within the Work.

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

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
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
(RDOR=VIFiL)
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or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

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

meet the following conditions:

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

Derivative Works a copy of this License; and

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

stating that You changed the files; and

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

the Derivative Works; and

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

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,
(RDOR=VIFiL)
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reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

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
(RDOR=VIFiL)
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License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

(RDR= ki)
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2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWa Ny ¥ a7 — 71 DHEE
&, cfuhash 70y =27 F DB DITEOZT LT

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

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

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

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-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
0UT 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:
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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,
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
(RDR= ki)

C.3. Licenses and Acknowledgements for Incorporated Software 59




Installing Python Modules, J'J—2X 3.13.5

(FiDR— 25 D %)

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.3.20 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/gsbr. 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:
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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
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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