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This guide covers the installation part of the process. For a guide to creating and sharing your own

Python projects, refer to the Python packaging user guide.

AR PhreESHBo—FThE, BB ATV —2Y 7 by 2 7 OFH L BRI
FTEHEWOBMMEDRY > — %o TWVWB I LICREDITTLEE W, Python Ik o TIMtX N BEA L 4 > R
F—=DY =L EFHATIEIE. ZDEIRKR) S —EFRBICANTLEX W,



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




ONE

EEME

pip HHERENZ 4 V2 F—F « 7055 4 TF, Python 3.4 7 5%, Python A+ « £ ¥ X h—
SR SHET 5 X510 % Lk,

RAEREE 13, SXATLARMEKICA VAP —ATB3DTELRL, FEDT AV r—>ayTHHAT 220
Ry =% A YA P=LTES X527 2 MI7F O Python BREE T,

venv (FMRIRIEZ D<K 3 72D DEHEY — )L T, Python 3.3 2> 5 Python O—#zih £ L7,
Python 3.4 MRETI, (RIEIREZ O 2IZDTNTT pip A VAP =L T 23 L5112, HHHT
ORESINTVET,

virtualenv (¥ venv O #— F =7 4 OUEE (THIH) T, virtualenv 1T & D RAEEE %
Python 3.4 X DHiDON=T a TS5 Z e HRE T, UATON—=T 2 Vid venv ZHRMHAL TV EE
AL, TERESNZBRIRIC pip ZHEINICA YA —1T 22 bHRKERHA,

Python Package Index (& Python Ry =D 7V w7 - YRS P TT, ZOVRI MY DRy
=%, o Python 2—¥HBRATEZ X512, =TV YV —RXTIA LV REINTVET,

the Python Packaging Authority is the group of developers and documentation authors responsible
for the maintenance and evolution of the standard packaging tools and the associated metadata
and file format standards. They maintain a variety of tools, documentation, and issue trackers on
GitHub.

distutils ZA VI FILDEIL R « FfiS 2T LT, Python HEHES 4 775 V1T 1998 FEITHRANIEM
XNFE Lz, distutils OEBENRFFAEERMCIRD IO TOEZTH, ZhES5THHRET
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Python Packaging User Guide: Creating and using virtual environments
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BARNREVE

Ry r=I YT DlDDEHEY —UIITRNTa~xv Y R4 U ofbhd 2 2EELTVWET,

Toa=y R, EV2—-LORHIN—Y ary e ZOMBKET 5 EY 2 —L%, Python Package Index %
A YA M=NVLET,

[python -m pip install SomePackage

AR POSIX Z—# (macOS ¢ Linux 2—FZ2EAFET) MFITIE. ZOHA FROHNZ, virtual
environment OFHZFIHRICL TV I,

Windows L —HMNFICIE, ZOH A FHDHNE, Python 4 > R b —LIRIZS 27 4D PATH BRIEZEHH
BINTVDE I ZHHRICLTVE T,

FHERAN—D a U RR/INDAN—T a2 a~xy R4 Y EFCTEEBEETZ I LD TEE T > R < REDHE
HETRY, Yo VPR 2R FEMH S GE. v r—I%e "=V a vy _HIIHAMFTHATLE
W

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

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

HE, BETI2EY 2B A YA M—ILETHI2H5E5ICZNEHE install EITE2HATHHNRIEH D T4
Ao BRICIFHELTWVWRED 2 —LD7 v 7L — Fizid, HRIICEAZERLZITUIRD T A:

[python -m pip install --upgrade SomePackage

pip ¥ FDREHEIC DWW T DFE L WIEHR L VU Y — 21X Python Packaging User Guide i2® b 3,

AR DERIE venvy B 2 — VBB L TITONE T, HRIREREBEREICA YA b —1T 312 Eitoa
<Y REHVNET,

BE:

Python Packaging User Guide: Installing Python Distribution Packages
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59 nEVvung...?

T &L 2 REANOHEZEED L CIREENDY 27T,

3.1 ... pip%Z 3.4 £DOFION—23>D Python TIYAR—=ILT 3B
(el 7= e

pip % Python i@ % DX 3.4 IKET T, ZALMHTD N— a > Tld, "Python Packaging User Guide”

DFLIIC LT72h3 > T pip BEZ A YA =L T 2REDNDH D £5,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... NuT—CFREODA—HYRHRDOAICA VA R=ILTBICIE?

python -m pip install {Z ——user A /¥ a Y2 IF T LIV, Ry Fr—JR@F T AT LDITRTDL—
PHIZTIERL BEOL—FHDOAIZA YA -V ENET,

3.3 ... BIEEMHERD Python Ny 7 —SZA VX —ILTBICIE?

BEEHMFEA D Python 28w =Y DE PN FVEY 2 —MTEHITKFELTB D, BED L 25 pip
FEEFES>TA VAP —AT 2 3BESTEDD THA, BHIFE T pip 2o TA 2= L &S L
T30, BIOFE ZHOTA YA =T 350, ZLOGBAMHETL X 5,

BE.

Python Packaging User Guide: Installing Scientific Packages


https://packaging.python.org/installing/#requirements-for-installing-packages
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Installing Python Modules, 'J!J—X 3.13.0a5

34 ... 1A= ILENEHRDN—-2 32D Python ZHE{TLTES
i ?

Linux % macOS. ZOfthid POSIX ¥ X7 A Tld, N— a yHBESFZD Python 2w Fe -m XAA{ v F
EHAGDETHOWT, @Y= 2 D pip 2FEITLTL 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

WUNIAN—=Y a YEEDPTENz pip A~V FHEZZ2Z22dHD ET,

Windows Ti&, Python 7> F ¥ —®D py & -m A4 v F L OMAEDLETH - TIZEW,

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

8 £ 3IE CSTNEIVWVD...?
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FL<HBM1TAM—ILICEAT 5 EE

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

Linux ¥ X7 4 TlZ, Python O A ¥ 2 b —WZHARNIZIE linux 74 A MY a2 -2 a Y O—HICEENT
WET, 2D Python £ Y2 b —AADA YA b =)L, ¥ AT LT 3 root MERMBNET, £7=, pip
WEoTHHRFENTVEHDLIZERZAV K-V M7y T L —=FFTBEILT, YRAT LDy r—=
A =I X DARL =2 a VY RTLDIEIPDOAVR—F Y POFEETE205 LAFHEA,

ZFDEIBY AT LTI, pip TRV T —V% A VA b= AT 2BICERBREZF 5, 2—F DA~
A M= ETI DN, KIBRWAHETT,

4.2 pip DA Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWI LA DHD T, XRDa~ >y FTHIEDRRD RIAD E 3

[python -m ensurepip --default-pip

iz d pip DA ¥ 2 F—IL IZOWTOERDD D £7,

4.3 NAFV)DIFRDA VX b=l

Python 7Rz 27 FDZLIEY —RRHWEEMAICHIKFLTED, /YA b= rEX0—RE L
T, TV F2—HRETY —ADPSIREI 2a— A2 a4 LT3 2 2 ff L9,

NAFV) wheel 74—y FOVR—-bPRBEAINZZ LT, 2. 2L 23 Windows £ macOS 12D
WT D wheels D/3BAAY Python Package Index ZiB L THIRK 2 X572 2722 2T, ZOREIZDOWTODH
REORHEOHKI L, 2—FICL > TIEFTE L FEFTICE N FFAILRE A Y A b—LT % X 575 5150
LICBR 0 LOLERA

L REA wheel 7 7 A LIRS AFH KW scientific software £ ¥ A2 b — LB 510 { D DIRTEDS,
O—AMIEIL RT3 2 DA FVIREG 2Tk 200 LA EHA,
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BE:

Python Packaging User Guide: Binary Extensions

10 F 48 < HB3TYXA+—ILICET BRE


https://packaging.python.org/extensions/
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RAsE&E

>>> 4
VRITIT 4TI BITET 7 AL ED Python 70 YR TT, A YEATVRXRTAVRTIIT 4
TWETENZa—-FHITIIBTEET,

K
DHDPEZLNET:

o« AVERSITF 4TI INZBVT, A YFrrE&Nza—Fray s, WETEEAEDRY ) XFE
O GLIEIR. AFEL, BRI, ZE5 A oW, Tar—&X—okic, a—-FEANTIE
WCRRENST 7 4L bD Python v > 7 T,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK S 7 A1F duck-typing 25T T 5 DT, hasattr() REDHIDT 7 =v
7 TENBHFTH - 72 D Wb I1cii 2 (1213 magic methods DIFH) JHICA ¥ X —7 = — A% ER
TAAEZRMELET, ABC 3MRME (virtual) 727 7 AZEALET, THUIET 7 A0 kKL
FHAD, ZNTD isinstance() X issubclass() ICFRMENET; abc T 2 —ILD FF 2 X
Y FEZRLUTLEE W, Python 121d, < DfflAaids ABC 23RS A TVWE T, ZDHRIE,
(collections.abc EY 2 —/LTC) 7 — X #iiE, (numbers €Y 2 —/LTC) . (io EY2—1LT) A b
U —24, (importlib.abc EY 2 —JLT) 4 Y K— b7 74 Y Z/RPFB—X—T7F, abc EY 2 —/L%
FIHLTHE®D ABC Z1ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@, DT X—20RVEICHEFRT 2 7L TT, ElickD
type hint & L THELDATVWET,

O—HNVEBDT ) T— a VIZFATRIIE T 78 ATEEHAN, Zu—"AZH, 75 2E@M. B
BO7 /77— aryi3FNFRNEY 2a—)b, 75 A, D __annotations__ FFREIICHIF IR T
WET,

FEBE DAY 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, o, T/ T7=2avENHTERA NS 27T 4 AL LT annotations-howto dZH L T <
7EE W,
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5% (argument)
(518 BRI TBIC, B (£ AV R) WETHETT, Bl 2@EsH D 3

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—

7 — 5Ty
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 51})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, £z * 1
Welr 7z iterable DBEFRY LTET I e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES |
T

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

EEIBUIBEBOERICBOWTERITE o — A ZRIcE b B TonE T, EH L TETIHANCOV
T calls 2BBLTLE XV, PV X9 ZRAZBOWTEBBEZRTEDICHOLOIREHS Z a3
RFEF, TN HIe —HAZEICE DY THENET,

RE1% . FAQ @ FHEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager
(EEia > 7% A b~ —Y v) __aenter__() & __aexit__() XY v FEEFT S I LT async
with XNOREZEM T 247922 T, PEP 492 TEAXINLE L7,

asynchronous generator
(FERIAY = % L — &) asynchronous generator iterator iR 3B TF . async def TEFRI N/
N—F VBB T E T2, yield REFFORTERD 3, yield i async for /L— 7T
TEZHOMIZER T 2DIMHHINE T,

BHIZIEAY = 3 L — X BBZHEL I, XRICE > TR ERBS zRL—21TL—% 2875
GEhd D £, BREINTERPHS 2 THRWEE, FBRLO DIt B2 AL £ 9,

FEFIAY = % L — ZBIEUCIE, async for X° async with X THL await RIDHZ I 2D
D i‘—é—.o

asynchronous generator iterator
(GERIY = 2L —& 4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& THIXN 3 & awaitable 7 = 7
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — X B OARMEKE
FEITLET,

% yield TIEX—FRNICLEZHIKI L. Z DB OFETIRE (B =W NVEBPLREF O try XZ2ET) &
FEELET, RS T RL—R14TL—42 2 __anext__() TRIN=MD awaitable THRERIZH
B3 2. ZOHEEFEIINE 3, PEP 492 8X U PEP 525 2B LT 230,

12 18 A & FA5E
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRELRIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGERMIA 7L —%&) __aiter__() & __anext__ () XY v RZREL LA TP 27 bT
9, __anext__ (O & awaitable & 7Y £ 7 b RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFAMA 7L —FD __anext__() XYV v FHK
§ awaitable ZfR L £ 3, PEP 492 THAXhE LT,

B
(B A7 =7 McBEEMT O, Py FREARRE > THAITTEESRBEINAETT, flzid
T2z b o DEME 0 BEFRoTWEE, ZOEMHIX 0.0 TBREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z P TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR EREFALTVWEIEEITAET. ZOX5REHIERY
FREARATET7 7 RATET, RODIC getattr() 2o TWMBILENH D £73,

awaitable
(F#H%P]EE) avait R CTHAT 2 2Pk EZ2 A 72 =2 M TI . coroutine >, __await__() XV v
FW®HBF 7Y FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OB& T3, Python OfF#F. Guido van Rossum D
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP TV b DHARABIUVEZRAANTES J7MILATox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY A TY,

Str A7V 2 POBAEBEENTELZ 7740 F 7Y =7 MTOWTIE, text file bBRLTLZE W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

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

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

bytes-like object
bufferobjects Z% K — b LTWT, C SFEOEKT EHiRLE Ny 77 —%24MtalgEk At 7o 27 b,
bytes, bytearray, array.array . %< O—#&H7% memoryview 7Y =7 M ZHICH D X
3, bytes-like 77V =2 ME, T—XTEM. NAF VI 7 AANDRE, Vv MeEHLLEERGER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2ZEETL2H0EDRDD T, ZOREDOFFa Xy PTIEEL 75

13
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HE ZATREIR bytes-like A 727 M IZEKRLTWVWET, ZEAGERANY 77 =47V =7 M3,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOBOIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERO bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes D memoryview A 7P MOEENET,

bytecode

callable

("4 Fa—F) Python ®Y —2a— K& Python 7025 4® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V F vy adh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA—=F2HNL ba—FANOHED
AYRAVIERENET), O " HEFEE (intermediate language)” 1%, & & DA b+ a2 — Rizxf
JE3 BHEMEEE RITT 2 RETSY TEFTA22 VWA ET, BEEAFELE LT, N4 ha— RIZER
% Python {RME~> VRBITHIET 2 Z &%, Python VUV —ABTRETH 3 Z e 3TV E
A

N ba—Foma—EiZ dis EYa2a— L I ET,

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__Q method is also a callable.

callback

32

(A= 7)) FRDD BIFRTETIN D 7DITHIEE LTRSS B

(75R) A=Y —ERA TV 27 VEERT 570D F7 > FL—FTF, 77 AEHRIIEE, 2075
ADA VAR ALDEEET ARV Y ROEREEAE T,

class variable

(75 2AZH) 77 A LICERSN, Z7FALRLT (DFD, Z753ADA VARV A ETIERELI) &
HXN3ZeZHNE LTWBREKTT,

complex number

(HZH) LN TORERREZIRELZD DT, IRNTORIIER oM LTRINET,
RS RBEEANL (-1 OFHR) CFEHEHT 0T, —ICEETIE i e Ehh, T%TIE j v &
HIEd, Python I3EFELBITHAAATHIEL, BEDOKIL 2> TVWET, BHEREIC j 20
THEEF T, flz1F 3+1j TY, math Y 2 — LV OERBIEFA T 2121E. cmath Z2#HVE T, #
FROMHIE 2 D GBERBFORET T, REEEZEURFIUR IZEMEEVREHLTLE- T
Wwtlzxd,

context manager

An object which controls the environment seen in a with statement by defining __enter__() and
__exit__( methods. See PEP 343.

14
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context variable
(A THFRAMER) a2V TF A MKFL TRRBELZFOLER, ZHUd. H2EBDELNE L2 DFAT
ALy FTEED{FLIAL Yy FEB—ANLZA L =B TVWET, LrLary7FAPERTE 12
DETAL Y FIZWL DDAy TF A MDD, ar 7 xR PE-D T RIS IR 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEEIC C-&E#t £721% Fortran 8t THRGEIC. £D Ny 7 7 8K LT
W3 EHBREET, TaXmmNy 7 713 C @i TH D Fortran #fHTT, —KITOEFITIE, ZDE
RIHT XY LTHET 2 X5 REEIN, BRFERLarSMMEVEI TJEF T ET, 2X
LD C-H#fRLEATIE, XEY 7 FLREICERZ K S BRICEBREDOIRZFORBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRAINCEN & £ 7,

Jl—F>
(Aan—=F) ar—F @I I7N—FrDED ~RNZEXTT, 701 —F IZ@RD SN
POAD. Blokd s MiSroHE T, aL—F U ICFZL ORkL RHIS»H A, 15, BT
B5ZEMWTEET, 2L —F I async def X TEETEET, PEP 492 2B L TLZ& W0,

coroutine function
(An—F VB coroutine 7Y =7 BT TT, ar—F VBIRIZ async def X THEIELX
. await. async for. BL U async with ¥F—TU—FZ2HOZLHKET, Zhsld PEP 492
TEHASNE L%,

CPython
python.org THAMA XN TWS, Python v 7o 3 v I FiEOEMENLEETT, "CPython” 2\ 5
BZEIX, ZDR¥E%E Jython % IronPython ¥\ o 72D EH ¥ XBI$ 2 RENHE ZHEICHH SR
£9,

decorator
(Fav—%) HloEEEIR T T, @, ewrapper WX THBZLH L L CHEASNES, 7aL—
2 DO—f& 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRNICFE LD DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHERD 2 ZRCBFIELETH. HEDEDNERA, 7L —RIZOWTHLIZ, BIBER B
FL IVIREE DFFa XY bEBRLTIIZE 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

15
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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.

FTRZVTEDAY v FIZB L TOFEMNIZE. descriptors % Descriptor How To Guide 2[R L TL 72
XV,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object

with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FEENEKED) iterable NORTH 2 WE—EHOERZLH L T, ZORRDN 52 SHEZIR S 2 %
7 W EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM BEEEE AR L 3, comprehensions 2SR L TL 72X W,

dictionary view
(F¥#H L 2—) dict.keys(). dict.values(). dict.items() 25RT A7V =7 +TT, HHEDIEH
DEFZE 2 — 2R L ET, bbb, HENLEINL b2 — B ZNERMLET, HEL 21—
ZERAIICTERR Y A MICT 211X list (dictview) R L TL 22X W, dict-views S L TL
7ZEW,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing )
2TV MHPELVA VR =T 2 —R&FoTWADERETZDICA TV 27 FORE RV
0275V ARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDXSICRAT, 7TEADESIBITE, FRRETEATHS,)) AV E—Tx—2
PRIDEHRTZ LT, EFLFHFAvENa—FiE. BVE—T7 4 v 7 REE2HF L CERImMES
MLEXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z7ZL. Xy
IRAVY Tk MREEV SR THET2ZdTEET, ) 2ofb b, MAIMIC hasattr ()
ER FAFP 7uZ'2 27 %HMELET,

EAFP
BRI Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIALfbhTWwda—74 Y FTAXALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTTFRIETS
a—F 4 YRR N, try XB L except XD XADHLZDPRETT, ZDT7=v >
F. COLIRBHETEILIMMONTWS LBYL AR AL MIBNZSDTT,

expression

(R) IroEriHiizhsd, —FrFHDORML (a piece of syntax) TF, Wz 22, XV 7
Fob, &Hil BT 7R HETFPEBECHE LAY, HERTAOBEROMAENRTT, ho%<
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Sin L EW, Python TREFHEOETOMBERLRE VI DI TED Y £H A, while DX ST,
KELTMEARN L HHDFF, AABKTIIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TELNZEY 2 —/L T, Python ® C API #FIfi L T Python 27
Ra—F—a—FeRhEDhLET,

£ R B MRSV STFAN Y T T UE Vostring” 2 RREA. ZAUE 74— v FIEATAIY
T IV OREFEIEDOELI TS, 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.

T7ANF T2 MFEBRE 3SEE DT T A0 N1FU—=T71)L. Ny T77E0/= NA
FT)=T7A4)l, LT TFALT 7ML TT, A VR =724 AlF i0o EY 22—V TEHEINTL
ET, 77 ANATI 20 M EIEIIEENL AL open() BIEEMES Z ¥ T,

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.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 PUTRERKTa—FEN3 2 ehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TIUABRIAE SN D - 250G
1. API B2 UnicodeError ZEH T2 03H 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.

(774 R) AV R=PENTVDEY 2—VD loader DFEREFITTE24A 727 bTT,

Python 3.3 BT 2 D 7 7 £ Y X935 D ¥3, sys.meta_path THHINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder TS,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,
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floor division
(U D & CRRE) —FaWEBRICU D 15 T2 BEERRE, YD TREHEE I // T3, HlRIE 11
/] 40F 227D, TR ENFMNCFE NG BOBEDORAETIX 2.75 AV IR-oTE T, (-11) // 4
& -2.75 Z INEVWAIC A S GRIFE: BOERARADADZITS) DT -3 127425 L IHERELTK
72ZW, PEP 238 2B LT EX W,

3k
(BE%) PEORH LANCEZ RS —E oD Z T3, BRICIZ 0 U LD 318 213 2 e hHkRET,
FEEDOEITRHI T Bz RS2 ek E 5, R5IE. AV v R, function ZBL T E W,

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

BT 77— ayid, @R EEYF oDifEbhET: AR ZoOBEZE 2 2D int BD5|
Breiis L s, 7 int MORDEEZFO LRSI ATVE T,

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

return a + b

BT /) 7—3 a v OXER function O TSI TVWE T,

HEBED AN H % variable annotation, PEP 484, #ZML T XV, /2, 7/ 57— a v &F|
HA3T2XRAN 75275 4 2% LT annotations-howto 3SR L TL 72X W,

__ future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when
it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavryay) ZNLIBEEDNS Z L DRV E Y RFRT 20U TY, Python ik, S
vy b, ERSEEBE UBEST 2RI R—YaL 7 & effio ThHR=—YaL s> aryzifung
Fo AN=YalLr7&Fgc B a—NEoTHRIETEE T,

JIxrlb—%
(¥ =2V —2&) generator iterator ZiRFBIT S, @EHDBBIIUTVE T2, yield REHOHRT
B D %9, yield d, for »—FTHAHATELD. next() BITHEEZ 1 DFOWMOH LD TE
5. EHOWM O ZAEKT 2 DIHHE LT,

WIS 22— ZBBERLE I RICL->TR PxRL—FATL—&% 2HT58»7HD %
T BMSNEERPHSNTRWEE, RO B2 AL £,

generator iterator
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(= =&AL TL—=24&) generator B THEREINZ A TV =27 +TT,

yield D7 NAATFEATIREE (RAMTABSARLED try X2 ED) L T, WHEIZ—FIvicH
Miahgs, SxRL—FATL—F PFEHINZ L, T LMEZIT L £5 (B8 OB ET
D7 TITHT LWIREED HBHAR S 2 D & MR T ),

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

(Y=AV v 7B BB LR C#E2 5 2 BEBE D SRS M o BT, MU LKIcY
DEEZHNDEPET 4 Ay F7NALTY AL I DRESINE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 2L T Z X0,

generic type A

type that can be parameterized; typically a container class such as list 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.

global interpreter lock ZZBIRL TL I2E W,

global interpreter lock

(=2t & FY Ry ) CPython £ XV XBFHLTWS, —EIZ Python @ /N1
FO—F 273220y RE—2FEFTHE I 2HHET2AMATT, ZhICED (dict &Y
DEERMARALEEZETL) A7V 22 N EFADBRKT 7+ 2120 L TRBRMICERITR 5 DT,
CPython OFEENRS VY INIRDET, A VX TVXERERY 75528 T, wAF T aty¥=
UL ZUMHILD TR M e FIEHZIT, 4 VR T REMHHICILF ALy RFILTE 2 X512k D
E

7272 L. BEED 2 W0IEANED WL D DIIRE Y 2 —iE, Efie Ny ¥ 238 R C O E O E WL
3 5e %2 GIL 2T 2 X5 ICREFEINTVET, £z, /O WA F 255 GIL 13 IRk
INET,

BEW? HHRRALF ALy FB” LA v 27V 2 (HSh 2 7 -2 2flirvhETr Yy 75 %)
DRI NE LI, —BIRS 70T aty FDBED AT =<V APENP 572D TR L £
ATULVe ZORT7 4 —< Y AOMEERRRL L5328, FEN X DEMICHR DRI R - 38N
TEHELEZOLNTVET,

hash-based pyc

(N ¥ aR—=R pyc 7 7 A) IESHEHEIT 27012, MIGT 2 Y —R 7 7 4 VO RMKEHRZIT
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BNy Y2l FHT 2N, P2 —-FDF v v 2774 TF, pycinvalidation ZZH L TK
7ZEW,

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 T aRERA T 27 PRAFFEDOXF —REEDA N L TR ET, FHEPEEDT— &2ME
BHNETA Y > affzfio T2 75T,

Python O A I 2 =X TNV RMHABAALA TSI 27 NI, IEEAEB Y Y 2R[RETT, (VR FHED
E97R) I2a—&RITNRAYTFENY T2 RARETT, (Z IR frozenset DL S72) 4 I2—&7
NiaAYTHE. BRPINY Y aFRETH I L EDANY Y aA[RETT, T—F—FERDI TADA ¥
ARVATHBEESRATI 22 MEFT AL b Ty & 2 AHETT, ZR6EET (HEERNT)
FEBFEFRIEIEEMTH D, Ny > 2afElF idO) L EsNET,

IDLE
Python Ofi&ERFEEREE (Integrated DeveLopment Environment) & UM% & 558 (Learning Environ-
ment) T3, idle & Python OFERNLREMICFEMI ATV ERNLERED LT + 2 4 2TV
REREET T,

immortal If
an object is immortal, its reference count is never modified, and therefore it is never deallocated.
Built-in strings and singletons are immortal objects. For example, True and None singletons are
immmortal.
See PEP 683 — Immortal Objects, Using a Fixed Refcount for more information.

immutable
(A32—2T7N) BEDEEZR /AT T2 b T A2 —XTNRA Ty M, BiE, X
FH, BEXORTIABEDRDHDET, IN6DA TV =7 MIMEZEEZONFH A, FIOEELEIE
BRI, WA TV 2 7 PV ERER LR TNERD ER A, 1 I2—FT7ARIT T =7 NI BEIE
DNy Y 2 @B 2 5 RN TEEREHZR- LT, HEOXF—2Z0HITT,

import path
path based finder »% import 32 €Y 2 — NV E2WET 250 (X713 path entry) @V Ak, import
., 20V R MIEH sys.path DORETH, 70— DEEEE v =D __path__
BYE» S bKET,

importing »
3EY 2—)LD Python 2— FAHIDEY 2 —LD Python 2— FTHZ 2 X 512F 3UHETT,

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

interactive

(RFEERY) Python ITIEHEERI A > X 7V 23D, XA &SV 20Ty FMTANT 5L
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EIPEICEITENTHRERERZ Z e BN TEE T, python 2 HEIHELG I TICEITLTLIEZI W, (2
VE2—RDAA Y A= 2 —p5 Python OMGEN A > 27V X2 EETE 20 LOAFEA, ) At
A Y2V RIE, HLWTAT7Z2HLTARED, EVa— 1oy r—Y0HF2HWTAS
(help(x) #HZTBWTLZIW) OIZIEFICER R Y — LT,

interpreted

Python &4 ¥ &2 7V XKD FFETH D, 24 FFBOMMIMELE T, (N ba—Farxs
A IWHBIDIC. TOXFNIBKRTTD, ) TITOALA YR TYXFFELIZ, Y—Ra—KD7 74
N, ETEMFAREFRICL T ETIEI2 e Vo BER LIS, BHEETTEZIL2EKLE
T A&7V XEROFEZEE. a4 FBROFELD DI/ TNy Z7OH 4 7 EE NS
DD, I LDFATE—TBNT T, WEEHN BSELTLE W,

interpreter shutdown

iterable

iterator

Python £ ¥ &2 =7V X —d> v v P RU VY REFHINLFFZ, BV 2RI XRTOI VT 4 AR
NEHEZ 2 & D, TRXTOMRL 72V Y — A2 BBERNCBS 2. File 7 = —XWCAD X5, 2O
7z —RF AR—=J AL IF 2B BEFCHLES, TAREIDZI—F—ERDTAIF 7 X—%
weakref 23— Ny PR PENZZLDBHDET, v v bRV T2 —XHZETFTENBZa-F
. ENPMRET DV Y — AT TR LRV (KL D205 4751 —EFEY 2 —)L% warning
WTT) 72Dk & REISMCER L 3,

AVR—TVENT vy AU TZEREHIZ _ _main_ TPV a2 —IRETERTWERAZY T+
DETPKT LIZZ LTI,

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

method that implements sequence semantics.

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

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

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

a for loop. Attempting this with an iterator will just return the same exhausted iterator object
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used in the previous iteration pass, making it appear like an empty container.
2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function

keyword

lambda

LBYL

list

(F—PBIE) *—BI%. H20IFEAEREE . V- PRIEFLERO D OEZ R TIECH LATREAS 7
Yz 7 b (callable) T3, HlZIE, locale.strxfrm() % ¥ —BIUCE X, v F —KFDOY — b D
HEIZDo oY = F—2IRLET,

Python ®Z < OV — Mg F —BEZITIR D ERZoIW SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENHH 3,

F—BBEELZHERZTVLO2DHD £9, Bl str.lower() XY v FZ2RF/NFZXAIL
VWY — T X B LTS Ze k%9, H2WIE lambda r: (r[0], r[2]) O X
5 7% lambda X6 ¥ —PBfZES Z e N TE X, $7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() @ 3 DDF—HMa VA M5 7 XM H D %F, F—BK
DIED J5 e VT DAL Sorting HOW TO 2ZH L TL 72X W,

argument S
518 2B TS0,

(7 LR) BHEDA ¥ T4 VKT, BEAIOHI A 2IiHiixns 1 20 X 28AFF, 74
REABUE VE A H501% lambda [parameters]: expression T,

FZ 213R5EDH (look before you leap)) DMFTT, ZDA—F 4 YT AXANLTIE, FFOHLPBRK
21T 9 NS, BIRENICHTIRSRMF (pre-condition) HIEZITWE T, FAFP 770 —F EXIRIYT, if
X7z SAMEDN S DRI TT,

TILF ALy FEXhRETIE, LBYL 7 70 —FI1& ” R37 @fE e " R BEOBAREELS &
EZFTVRIBHD ET, flZIX. if key in mapping: return mappinglkey]l W5 2 — Fid,
HEDHZ. DAL v ROBERLZBDHINIC mapping 5 key DR EERLET, ZOMEIZ, vy
73 %h EAFP 7 7/u—F %25 Z L TR TZ X7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

(VATMHNEERL) =7 YAHFORTH 2 VWE—HOHERZUHE LT, ZORENLHK2Z VR &R
T, IVRT MRGETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £55&. 025 255 $TOEME 16 EEEREK (0x..) LAEXFHN64%25 0 X P 2EMRL
T, if HildA 7> = T, if HiBL WA, range(256) DR TOEBRMNUH SN E T,
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loader =
Ja— O —FF3F7Y 7 b, load_module() LWHEZF DX Y v FEERL TWRITFIUIKR
DEVBA, B—X=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader ZZM L TL 72X W,

Os—=)lI>ya-5Fa4>7
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 < 21 7z[AFFE T

mapping
(v YY) FEOF—HKEZY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREE Y 7 X THESI A LAY vy FEERKLTWIary 7+ 4
7227 b TF, Bl Z1F. dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 1117

meta path finder 25525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
W,

metaclass

(RRIFGR) VITADI FATT, 7T RAERE, V7R, 77 ADFFHEr, BRI ADYV A ME
EDFEF, XX FRIF, 205 3 2%5 |18 LTRIED, 77 REERBEEZAVET, IZLAY
DATY =27 MEMEREE GRIEX X7 7 AD) 77 4L b OFREERELEL T E T, Python 23RE5
BROFGHARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
BORWHDTT, LrL, —HOBHETIEZ, XZX7IRIEHTIVAHY bRAEZREBELES, &
LZRBBYE T 7 2on rBR oD, ALy Re—THERBIMLED, 7927 FOEREBHL
e, VTN ERFEETLIRY, 2L OGHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 I7ARKDOHFTERSINEL, 2D FADA Y AR ADEEE L THUH I8
B AV FEBAVAREYAA T 27 bRBE— I L LTRUIMD £9 (ZOFE—51FUIEHR self
CIENET), B ¥ RA SN O—T 3BT XN,

method resolution order
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(XY v FIERIEFE) BRRANCEIE S 5 AMRER T MBEINBIEFE TS, 2.3 LIED Python 1
R —T N ZXWMEHAT 2703 X LDFMNIZOWTIE The Python 2.3 Method Resolution Order %
ZHLTL7ZE W,

module
(£ 2—) Python O— FOMMEN YL LTEEBLATT 22 FTF, EY 2 — LIFEED
Python 7Y =7 b 2 EOHFZEMZRESL £, €Y 2 —ILd importing DAIRIZ X - T Python
W AAENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €
Pa—nNEue—-FI30RbNES Y R-MEHEOERET ZLHATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO
method resolution order ML T Z&E W,

mutable
(32—=RTN) I2—RTNRF TV M, id) ZEZ DI REEEETEES, 12—
2TI) B TLIZE W,

”

named tuple
BRI E R TN WS HEEIR. BTV ZHMELTNT, 4 VT v 7 AN S ERIIH LEMNZE-> T
D77 LA TEIMEEDHELY 7 RAICHINTVET, ZORIP Y 7 A IMOMEDFF> T3 Z
EHHHET,

time.localtime() % os.stat() DRV EZEZLWV L O DHAAARNIHFITE X T LT, fill
DL 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

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
(HATZEME) BRSNS N 25T TT, ARIZERITFE Y L TEEINE T, LMzt 7Y s
FD (XYY FOD) ANFIZHR-7b DT TR, RFVRS O, KWL b D, 2L THAAALD
bONHD FT, ARIEMIZATOERES S ZLICE > TEY a— RS R—bT 5, Hl2 XL
builtins.open & os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZHELE
LTWA2HART 2 Z 80k o THRTZERNIIATHME & R HEZ B L E5, B2, random.seed()
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% itertools.islice() £&EL ¥, ZNFNEY 2—)l random X itertools THEXNTWVWSE Z
EDHAS TS,

namespace package
(BRTZER AR =) TR Fr—=I0ary7Fe LTOAEMEINS PEP 420 TERI N
package TF o HHIZEM Sy =3 EN LR L FHFL RN e TE, __init__.py 774 V%
Filzi2 Wiz, regular package ¥ 1ZERLH F3,

module ZZHR L TL 72E W,

nested scope
(AR P ENTR =T ) SMITERIN TV L ERE ST 2HAET T, PRI, D 2 BRI DRI
DR TERINTVWEHE. NHOBBIIMIOBEBHOZ 2 SRTE LT, A A PSR a—
377 4V P TREROBRIETIHTE, ZRORAETERVOTERL TSV, B—AVER
F. ROAMDR a—FTEBEHGAEFE LET, A, 70— "VEHZMES & 7a— L%
BDE%EFiAEZ L L3, nonlocal THMIIOZEICEZIAD E T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,

only new-style classes could use Python’s newer, versatile features like __slots descriptors,

—_ —_—

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

object
(A7 =7 b)) RE (BERHE) EBINLRLZIED (XYY F) 25208 TOT—%, d LI
RTCD HRAEAINT T X OFMOEES FADZ L,

package
(R T =) B TEI 2= NALHBNZY IRy r =2 &L 2 DK 2 module D& TT, &
FECiE, Sy 7 —21% __path__ BHE%Z D Python £ 7Y =27 + T3,
reqular package £ namespace package S L TL 12X W0,

parameter

(515 AR DFEET B (P XAV Y ) OERICBWTHEDIRIT 2 3|18 2HEELET. K
FIENCIZ S MDD 5

o MBXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTET P TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOBEIETT:

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

o NEHA: MBIZL->TDAGRZLNZGIBEIHEL T, MEHHDOTIET BEERDTIHEDV
APMDHTEZENLDRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS TR D £3

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

o F—U—FER X¥—V-FNZLkoTOAERALNL5REEELES, ¥—V—-FEHDO5IEZ
EFRTELEIME. BT D kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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BOAERMBET B E7IIHRD *+ DRTT:

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

o AIERME: (MOR5IE TR S NEREDMES BUIMZ T) (EEOEKOAES A5 2
LBNBZZeRIBELET. DX RIRFIEIZ. LITD args @ X 5 ARG IBH DRI * 2D 5
ETERTEET:

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

o HAERF—TU—F: (MORGIBTHICZT ONLEREDOF -V — FEEICMAT) EEOHEED
F—U—F5IEBBE5EZ5ND e EBEELET, 2D X5 RE5IEE. LOBD kwargs D X 51
IR IE L DR % BOIF B TERTEE T,

IRBIEEA T2 a v e EDB IO LS HHIEETE, 72 a5 HIZT 7+ LV MEBIEETE
\i\j—o

R51% . FAQ @ FE5|H e REIEDEWIXAI T 2? . inspect.Parameter 7 7 A, function 2
Pav, PEP 362 2L T ZEW,

path entry
path based finder 5 import § 3 €Y 2 —NEHFET import path £D 1 DDIFFFTT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) DR U7z finder TF . 52 b7z path
entry ITHBEY 2 —N%E BT HEEZH>TVWET,

NRALY M) =T 74 Y EMPFEETZ 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 AV D meta path finder ® 1D, €Y 2 =D import path ZHEKL £,

path-like object
(path-like 7 7 =227 b)) 77 ANVT AT LRAERLET, path-like 79 =7 Mid, RRA%ER
T str ATV bR bytes 7V =7 b, ¥£713 os.PathLike R b a L zFHE LA TP
7 FDENDTT, os.PathLike B FaLZHR—FLTWVWEA TS =2 NI os.fspath() %
MEOH ST Z 2T str $721F bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() X ZNEH str H B WX bytes IKRDZDEMRIET 20X T, PEP 519 TE
ASNE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRET 2. H IV
Python OHFERER Z OBERLIRIFICOW TR T 2385 LFHTT, PEP &, #ERIZOWTOMERR
Bk L 1R R 3 2 8RE Dl (BER) ZIRR 2 NETT,
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PEP (3. #HSREDIRRICHh D5, a3 2 =7 4 I X B MEIREOEM & Python 1272 X5 i%EHRET
DNLEND-DDF iDL 722 2 2 2EMLTWES, PEP OFHICEaI a7 NOER
FERET >, KNERENENTEZ2LOBEBERHD T3,

PEP 1 22 L TLZE W,

portion
PEP 420 TEF XN TW5, namespace package BT 5. D7 7 A AW (zip 7 7 4 MITHEN
ENTWEHEDDHZ) 12074 L7 MV IISHE N D,

fiIB5 1% (positional argument) S

518 22T EW,

provisional API

(E3E API) #HES 4 75V ORIT HARERAL D SRHEIIICERA SN D DTS, 2D XS54 ¥ X —
T2 —ANDORKEREH X, BETH2 L INTOARHEITAFINTOWERTADL, a7HIEFICL-T
WE Y AU, BRTIEEMRLLEE (L VX —7 =2 —RADHIRETEEN D) HMTOIhAET, Z
DESBEBFZILRAITONS SDTIEH D FHA - AU API ZHAALENICIERE L ShTw»
TERBERMEHPBE L2 2ICOATDONE T,

PE APT IZoWThH, BABHMOLWERZ REFER LARINTHET, MERIHILZ
Ga TR AR IRISR R T RETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV LA SN E Z L,
R EZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Python 3.x VUV —ZX74 D=y 7 32— LT7T, (Python 3 BEWRRDFER o LEHI/ESNTF
T3, ) "Py3k” kx5 dHh 7,

Pythonic ftt

S C— kB Z T cEINIa— FTIER L. Python OFHZ—&INLA 74 F 2o 72 2
Hea— KA, #HlziE, Python O—fiN7 A 7 4 * LT for XEF-TA T I TILDITRNTOESE
WKE-TL—FLET, DZLDEFEBIIZOHHEAIITRND T, Python IZERTHZRWARD
DICBIED DY > R—=2 5 d L ERA:

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

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name

(Bffith) £ 2 —lDIZB— ULRA=T N0, ZOEY 2 —LTERINII TR, BB XV v R
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AD, VR BRT Py MR T, PEP 3155 TEBEINTVET, My FLRLOBEERY 5
AT, BEiZEA 727 FOLEILREICTT:

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

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D!'

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

EYV 2 - AANDOBETEDLND &, TRIEMB (fully qualified name) ZFTXTOFAR Yy Fr —I % &L
2D Fy MK, HlZIL email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are immortal and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package =
M7, __init__.py 77 AVEZELT 4 L2 MY LTD packages

namespace package BB L TL 72 E W0,

slots z
FANTDEFTT, A VARV AEEOHEBEDHOPUDERLTEE, £ VRAXVAFELHRT 2
2T, ABVZHNLES, ZhUI L EbNET7 7=y 7 TIP, ELLFEIEFHPLIY v F—
BROT, Wk —A, BIZIZXEVDHEREL REZ7 TV —>a vy TA VAR Y ANKEICTEET
5, LWVokt FRIRE. FDOLRVDBRR 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__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary immutable keys rather than integers.

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

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

—_— ) ——
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__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
(R EWNTKED) iterable NORTH 2 WIF—EHOEZZWUH L T, ZOME» SR L2EEEZRTa Y
N MREEHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ F 3 ¥,
{'r', 'd'} LW XFHNDOEFEEEMRL FF, comprehensions ZH L TL 72X,

single dispatch
generic function D—FETEREIZ—DOO5[BOBRIC L DFRENE T,

slice
(RF4R) —MC Y= VR O—BEGDA TV =2 bo RT4 R, WFED [1 THASNH
BoFoicaarye2EL e TELNE T, IR, variable_name[1:3:5] T3, AN ((R"F)
FLHE slice A7V =7 b EWEHTHHAL TVWE T,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new
code, but it remains safe to continue using it in existing code. The API remains documented and

tested, but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk X Y v ¥) & 2 BNRE D BIE. BIZEXMEZ 3 % 72912 Python 7 HHEEICIFOHH E 5 X
Yy Fo ZOBEDXY v Fid, XYy FEORHIERRIZT Y X =237 2 003200 TWET, Kk
XYV v FIZOWTIX specialnames TSN TWE T,

statement
L) XWEAA =1+ (A=FD”" 78y ") TAAIRBERTT, X kX 22X —T—-FhroHEand
HODEHLBLMTT, BEFICIE if. while. for 23H D T3,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

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

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the

Py_DECREF() function must be called on the strong reference before exiting the scope of the
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strong reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A

text file

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”.

(TXFAPMNI7AN) st ATI 27 M EHAFEETES file object TS, LIFLIE, 7FA M7 74
JNEEBRZAAL MERAIO T =X A M) =LA77 A L, TFALIYO—T 1 25 ZHBITY
3, 7¥A L7 74 VDHNI. sys.stdin, sys.stdout, io.Stringl0 £ Y AX Y ARE % T F A
FE=F ('r' or 'w') THHWAEZZ 74 L TT,

bytes-like 7T TV b BRAZBETEZ 77 ANVF T 27 MZOWTIER, NAMFUT71IL 35
JRL T &,

triple-quoted string

(ZEHZ +— b)) 300ERE L7227 +— bids (7)) 7R va 7 4 — () THERXFH, @
WD (—H) 74— P XFINTHRTRITE 2 XFINTENEZD D AN, EOrOHHTHAHT
T, 1002008 LY 4 — FLBRZ IR —THMUICES 2B TEFT L. 1T#ECF (\) &
FEDLRLTHEBUATICELDZ N TELZDT, FFa Xy T —a Y iHleE IR ER
T,

type
(F]) Python 7 7Y 27 FOREA T 2 7 M B EDEI RO RRDET, HOHWEA T b
WBEIZR > TWVWET, 79227 FOBENE __class__  BHET7Z 7R L7%D, type(obj) THIHL
72O HRES,

type alias

(B4 V7 R) Bopltc, Bzl IcRALTERL T,

R4y 7R3 Ber b Z2HMLT 2DICHHATTY, HlZI:

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

pass

ZHERDEIICEDFHEAPT S TEEZI:

Color = tuple[int, int, int]

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

pass
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HEREDFADIH 5 typing & PEP 484 2ZHR L TL1Z& W,

type hint
(e > V) 28, 2 5 RRME BIED <5 A — X0 D ORI S N2 EET 5 annotation TF,

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—NLVER 77 AEME BEBT, -2 ZEHTHRVWBIODOE L Y M typing.
get_type_hints() THRTZ %73,

FEEEDFIHD H % typing ¥ PEP 484 2L T 7FX W,

universal newlines 7
FAFAMY) —LDBFIED—DT, UTOFTRTEITREEML £ 5 Unix OIFTRHE "\n'\
Windows OHFIE '\r\n'. &\ Macintosh OFE '\r's FIAEICOVWTFHFLIE PEP 278 &
PEP 3116 . X5I(C bytes.splitlines() »SML TL X\,

variable annotation
(BT ) T7—>ay) BHEDHE0NE7 7 RBEED annotation .

ZRDHHNE 7 7 AREICERZH 728 23, AARPRERTT:

class C: J

field: 'annotation'

BT 7 T7—ra iF@EZ EEYE ODEONET: fIZE ZOZEKIT int DEZIS Z &

PRI TVWET:
[count: int = 0 ]

ZRT 7 T— a2 ORI OWTIE annassign HiCEH L TWE T,

KEEDFBADIH 5 function annotation, PEP 484 , PEP 526 #ZMR LT Z& W, ¥/, 7/ T7—
avERHTAERANTSTS 77 4 A2 LT annotations-howto H SR L TL 2w,

virtual environment
(IRARSEE) WYl D B S M 7= 92T BT ¥, ZAUC KD Python 2—H & 77U 7 —3 3 VA
U AT 5 ETEHINTWSMO Python 7 7V 7 —> a2 YOBEENCTFH T2 Z 2742 < Python Sy
T—IDA VAN EEREIT) ZENTEET,

venv ZZHAL TLZ& W,

virtual machine
(e v) ERICY 7 P Y 2 7K D ERESNZa Y ¥ a—&, Python O~ Yk, A4+
a—FayL SBRHALE NM FO—F 2EZFTLET,

Zen of Python
(Python @1&D) Python #HfE LFIHS 2 L TOEZ 7%, Python OFETREIE FH¥%Z VA MZ
L7bDTY, Mahiv > 7 T 7import this” €32 ZDYRAMEHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

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

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python 2B 2 HINMEZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EBI&BIck b E L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
09.0-1.2 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 no
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 DIRE 2.1.1 2001-3ifE PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

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

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

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

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.0a5

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

3.13.0ab software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.13.0ab 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 3.13.0ab alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0a5 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.13.0a5.

4. PSF is making Python 3.13.0ab 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0ab5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0ab

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0a5, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.13.0a5, 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

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

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

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

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

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

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

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(RDR=V ki)
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(FiDR— 25 D %)
5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

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

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

its terms and conditions.

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

party.

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

conditions of this License Agreement.

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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0a5
DOCUMENTATION

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

purpose with or without fee is hereby granted.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

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
(RDOR=V ki)
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permission.

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

Any feedback is very welcome.

http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

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

C32 VYT7wvhk

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.
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. 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

(RDR=V ki)
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

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

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

permission.

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

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR=V ki)
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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.

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
(RDR=12Hi)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.9 Select kqueue

select EY 2 —E kqueue £ Y Z— 7 2 — ROV TDROEHNEEATOET:

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDR—T12HE )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

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

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

furnished to do so, subject to the following conditions:

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

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

Solution inspired by code from:
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:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

(RDR=V ki)
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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.

E I S S L I

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

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 modificationms,
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,
(RDR=V ki)
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and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

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

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

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

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

subsequently incorporated within the Work.

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

Work and such Derivative Works in Source or Object form.

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

(RDOR=V1FiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

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

meet the following conditionms:

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

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

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

the Derivative Works; and

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

as modifying the License.

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

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
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
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

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

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

risks associated with Your exercise of permissions under this License.

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

has been advised of the possibility of such damages.

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

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

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

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
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,
(RDR=V ki)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

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 restrictionms:

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

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean-loup Gailly Mark Adler

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

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

* Redistributions of source code must retain the above copyright
(RDR=V ki)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

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

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

library unless the build is configured --with-system-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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR=V ki)
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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.3.18 W3C C14N test suite

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

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

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

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

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

specific prior written permission.

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

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

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

conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial

portions of the Software.

THE SOFTWARE IS PROVIDED ”AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARIS-
ING 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.
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C.3.21 Global Unbounded Sequences (GUS)

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

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

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@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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