Distributing Python Modules
%75 3.8.20

Guido van Rossum
and the Python development team

+=H 09, 2024

Python Software Foundation
Email: docs@python.org






Contents

D

FHEA I
FFIRTEl 5 Pl
RHHIR TR

&% Python T4 )il /114
iznfy... ?

51 LCNRWTHERE LT L.
52 LAVERS R THEEIYR? L. L.

NI YES
R

B.1 Python R &i@kE . ... ... .. ..

Dy SERVE Rl Uk

Cl B oo
C.2  PRIELAHAL Ty ) Python F KA1 AAF
C3  WCREMFRIVFRTSMEH . .

TS BT AT

=5l

11
11
11

13

25
25

27
27
28
32

45

47







Distributing Python Modules, %4 % 3.8.20

HL B4 distutils-sig@python.org

PER—AFATIITIRIT T H |, Python A — NG BRI TTRRE AT P SCRALIX, X84 Xt n] PALEAdLATT AR
PER At Python T N SIFETFIRIAF H] 253K H (] o

X FVF Python [ P it A IPME, MHA N 20 @iy b2 T CAREERFIA) |
B, DARCRT AR E SRR R T 5

AIEHMATL T S AR . A A Python T H I35 HS . THZ Y LHEFEH -

WA T A AU P, EERE IR A A C BCROR B A TTEOIT IR 4. E(E 1] Python
FEBER > ML TR, 575 X S BUK .

Contents 1


mailto:distutils-sig@python.org

Distributing Python Modules, %% 3.8.20

2 Contents



CHAPTER 1

KEARIE

« Python Packaging Index jg@—NFRVF AT AR AL A SEAF6# I, AT Python Ji ]

« Python Packaging Authority Jg A FTARMEST 6 T2 DA AR S TR A SR AR HELES 5 O R T 5 B
FISCRYVEE FIBN . AT 15E T GitHub I Bitbucket XA G 4EFE A A TR . SCRIFIR LR ER R S

o distutils ;& 1998 4E KU INE] Python FRUEFEI IR IR RN 40 K R GL. BEIREHEMH distutils
EFEZAAIR, AREAYR R 24T T A5 K HLRE A B85 T BL Rl B RO R @ AR R ) B4y, T
H B FRE A T X AEAE (G140 T ¥ Python FTALARUEFF K B L5 R 24 55 ) -

o setuptools (YFEMRAKFESE L) @AEH distutils MIRE, T 2004 4F UM EXREBEH)
distutils THAHEAEN T AEN PRI AR EROROE . H BTERHER R distutils, H
SRR, AEH N Z AR Python A Z EEORTINTT WARHERR IR 22 508

o wheel (fEM EFICH) B—F bdist_wheel irdE| distutils/setuptools T H . XF=ET
—MNEETFER HHET AR (B < B RS, IFFE PEP 427 g L), BEATTERS
223 Python i, LR AUHE T HEHIYRAE, MORNTAEARHLS T .



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

Distributing Python Modules, %% 3.8.20

P Chapter 1. XEARIE



CHAPTER 2

FFEVFR SME

TETS ERZHO0T5, Bk A S AR . R ERE HATT 2N il BT A ROR S ), B, B R
o B

TFURIF T & —Fh AR —Z0 7 sCRI A B2 P BERAUR I 77 50, AevEIT RN aiaed Sy 2% I A e Bl e (3L 1) 1
HLT5 SEARA RS R E o X BERSF 22T N B30T DAKRE B 2 IR IR] J T ST A AR5 5 175 DA X AR ) ) Al

Python #2417 % T B BAEMTF AN GO FIT RN, nl DAG B EL R H B C R sk 5t 2% 2 JL i o
eI RV AT IR E AT, MR 23 e TR A ] I FAE4L N 73 25




Distributing Python Modules, %% 3.8.20

6 Chapter 2. FEiFaI 5tk



CHAPTER 3

LHEHEXRIE

PRUE A G A SR B Python T ARMER M E TR, PEARLCITAHNE &% 3, RIELEIRARAH Python
B, ST AR AR TR AR E R,

A PAE I AR A A TR I pip BEEROR LR B A A ) A T

python -m pip install setuptools wheel twine

R X POSIX H P (fuFE Mac OS X 1 Linux ), S8 BR & 8 B virtual environment
T Windows H 7, 3k $E450 B B 7E45¢ Python H2E4% T % 5248 PATH FRIEAS R ED .

Python ¥4 I R FI (54 K Ui fErs THLA SRR .



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

Distributing Python Modules, %% 3.8.20

8 Chapter 3. £3##HXIH



CHAPTER 4

I7i% Python ¥TEL Fl Pf558

“Python T4 FIH8EE" M2 T QUM A H BTl R8> K AL BRFICR -
o T H H)Z5H
o WiH M E ST
o %% H #| Python Packaging Index

o The .pypirc file



 https://packaging.python.org/tutorials/distributing-packages/
 https://packaging.python.org/tutorials/distributing-packages/#packaging-your-project
 https://packaging.python.org/tutorials/distributing-packages/#uploading-your-project-to-pypi
 https://packaging.python.org/specifications/pypirc/

Distributing Python Modules, %% 3.8.20

10 Chapter 4. ii]i% Python {TB Hi5R



CHAPTER B

iz ... ?

X LU DT 55 (1 PR A 25 A B B

5.1 .. hBMRERE—NEF?

AR E, (EX A — R
o #:7¥ Python Packaging Index PATY & 1% 4% Fr 215 (8 )
o KeAFATHIAEAY MG 0 GitHub, Bitbucket 2545 H BB CH —MZAFINIH
o KA IEAE S BRY A FRAE M 28 1 R PR N2

o SHESRH IR B LAY BAR], UHOR B 2 H S SO BRI B AT T IR AR I A AR R f ) B
F

5.2 ... QIS A= #Hlr R 7

RXEFR B — N ERE A T, IR E AR, WRARMA MBI R AXEZHEEMEW, iS5
Python FT 44 /] 45 H -

Z U
Python ¥THL ] FH45HE . kP =

11


https://packaging.python.org/guides/packaging-binary-extensions/

Distributing Python Modules, %% 3.8.20

12 Chapter 5. Fizin{d... ?



APPENDIX A

RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, EXfduck-typing [#b7E, BFEME T —FpE L 007
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
THEMTIE, R JEgR § HABS, HAMIRER: isinstance () Ml issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBAR (F£ importlib.abce
H) o RAT DA abce Bk # | CL i) ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

2 W variable annotation, function annotation, PEP 484 11 PEP 526, XTIHITHEE A NE .
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o KT A TERBOR T PRI A RS (B8 name=) BN STERTRIAA > 7St
ME A 28BIKE, 3 A1 5 FELATRXE complex () MM HIYJET K724

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

o 2 Al ART RETSHNSI ESHOTHIT SR ENIT L DA G A A A
* fyiterable B TCRBMEA . 2BIRUL, 3 F1 5 FELA TR Py jm T UESH:
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https://www.python.org/dev/peps/pep-0484
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complex (3, D5)
complex (* (3, 5))

SR KRR R . A BN S, calls —7 . U, (E AR T
KRBT B AT ISR G R B

7 & Wparameter REFFZH , HIWEH SHGESHX AL PEP 362,

asynchronous context manager -- 525 |- F S P08Y AP R BT E X _ _aenter_ () Ml __aexit_ ()
F¥ERA asyne with A HPIIREEIE TS . B PEP 492 5] A,

asynchronous generator -- 5535 3% 1% [B{E M asynchronous generator iterator A%, BE5{ ] async def
T LR R BARAARL, ARRZAATET B vield FEX A4 —FRIIWTE asyne for fEHH{H
.

AT 7245 5 AN ae s L, (EAERSEES OU N R BE 248 7+ £ m Bk K& . WERTFEIE A
HARE S, T A FR ARG

— RPN RS await FIAXEFH asyne for PAK async with if4],
asynchronous generator iterator -- 5335 H: g 85351088 asynchronous generator PRI RIS .

WXT R & T asynchronous iterator, 4{#ifH __anext__ () FYERHB SR B —/NAT SRR R PITHE
A s R A U L) T —4> yield ik

f4 yield QUG AL, JCFEM A GRS (IR RATHR oy FA). %
R BERRE TN anext () BENATFEMEARKELN, ©2MBIFLRASNT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECX R 7] 7£ async for i A) o g A A9 X 4. 620 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 5253508 SE T _aiter_ () Ml __anext_ () HEMXIE. _ anext_ W)
R [Bl—A~awaitable 3%, async for SACFLFAERIIA __anext__ () BRI ] AT S5 R X
% HIHE| k—4 StopAsyncIteration F%. fj PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- [ZEREN R BETE await FakUP RIS . v AR coroutine B2 HA _ _await () JTER
S5, ) PEP 492,

BDFL “& B -25M#E" M9 45, Bl Guido van Rossum, Python 813 # .

binary file -- “JERISCPE file object RENSEEE T 3t %o HEHISCHR B FAEFE A #E G (Trb, twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

TS Wext file TIRREWSIES str MRAYSIFXTR

bytes-like object -- ‘7= i%I%} % 7+ bufferobjects F H.GE S i} C-contiguous Fpp It 4 . XAIEFIA bytes.
bytearray fll array.array X%, PARFLZIEE memoryview 5. BT G0 #E L fp — i il
BAEEAE PR XS EEIE RS PR S A SGE T B R

FLCR AR ] 2R R . XM RAE SR PR R TR R ARG R
Bl T44% bytearray PAK bytearray i memoryview. HA#MERR I HiRRAF T A W] 2%
G KT RIRY); XS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘7 ity Python JEfURS S #i4i¥ 7 5h%, I CPython fifRé s o7 Python 2/ ¥ YN EAIE. 7
LR ZAFAE cpyc S, SRR AT A — SCPF IR R EpR (AT DA G 25-K5 U 38 4 150 7
T o R PEEF” AT T I AT AR A LS B i virual machine 2 . WERE AR Python
FEAUML BRI 7 A —Ed@ i, A —E BEFEA ] Python fRAS L3R4S
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FAHE SR AT ATE dis BRI SR & .
callback -- I —ANER SEBE A LA RATEA K (g 5o 20 e 8 1) 7 iR e
class JI A8 P WG INBNR . 2 SGHE & R HZ 0 S BB THAE R v L.
class variable -- Y328 i YEJS g CHIAE R, I HAXPBRAEZR 2GR BT (M AR AE 2R LB B0 -

coercion -- SIS BG40 S PN RS AR, —FRSEA A SO R A o —Fh R,
W, int (3.15) RERFEGERBEAICONEREL 3, BE 3+4.5 W, SHEFRBA—E (— int, —
se float) , PHE AL FIZRBUA BERI AN, MNFFT] % TypeError, MR EAT 5 A AAELALH],
FEFF UL ZI0RE B W] SR SR — A IR 2R AL, IS £loat (3) +4.5 MR 3+4. 5.

complex number -- 525 XEESLE ARG R, HA I BEESERR A SR — N AT AL
FRHCANL (1 BPP IR PSeRssl, WWEREFP SR 1, fETR2EPE N 5. Python NE T X
BOWSCRE, R TR2EbRE =0 B A —1 5 JE%, B0 3+15. WIRFEE math BiH X4 A%T
AERORAS, T cmath, EEE A E— A RS BB R . SRR R B, AT
LA 245 AT 4] i A

context manager -- I F3CEPIZS 7 with BRI, B EX _ enter_ () il __exit_ () FEEFRE
FIAFRSHIX S . S0 PEP 343,

context variable -- |- F 30 5 — RS H g 1) LT SCAT AR A R FEIERAS & X BT IEL R /AT
PR PATER AR DA A AR R, Ak, P E R OEERR, M PITEET s sEZL
A ERSC, BT SRR R R RS AR B TR . B L contextvars,

contiguous -- ¥E&; — NZ P UNR R C i 420 Fortran % 42 WA 2 IESEN) . FE4EZ b2 C 1 Fortran &
M. LE—YEB T, BTA 4 H O E NFE R LA SR HES , R BT LAI I RS Y . 1E£
YE C-IELHA T, “:‘li’ﬁlj\]ﬁiﬂaﬂtﬂliﬂ e a— AR5 1A 4% H R A . {HJ&FE Fortran 425040
T2 A — AR k.

coroutine -- PpfE PHFEE T-HIREIE— BB, FHIRERT ATE %*5 WEAFAES — B . PRI AT DAYE
ZAR S EHEA L IBHAIKE . B asyne def BRI, 2L PEP 492,

coroutine function -- PpFERREL 1R [B]— " coroutine S AR . TMERE AT asyne def iEAEE X, I
T REfLEr await. async for fil async with o, X2 A PEP 492 5] A/,

CPython Python #FHE S LS, 7F python.org | & #fi. “CPython™ —iii) Ffl T 06 B2 iR I 52 B 55 Hofth
SEPLAI A Jython B IronPython FHIX 51

decorator -- 3L IR E NI — P RE R AL, WE S ewrapper IEETEACRITREUE . R ATERT
T f34E classmethod () fl staticmethod () .

MR R —FEIRNE, DA AR BUE TR S ESE %4

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

AR HE S L T2, (R R . A SR MR AT 1T 2 0L s BOE SO 2858 SUR SO

descriptor -- filiifas (EfE LT __get (), __set_ () Bl __delete_ () JYERXR. B—DPLEMH
DR as Iy, ERERISEST M ST R A RN A . Sl EOLT TEH% a.b AR, B E B
—NEYE SAE a B FULP AR A TRN b XEGE, (HAR b2 tikas, WS8R b
TiiEe BRI ASARE 2 IR A Python (1 ¢ 58, [RIAIX 2 17 2 HEEAFIE I BLAE , (045 B4
Triks JEE. RIE. BESOTIRLA B ERI G T A

A KBTI R TR 1T S descriptors.,
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https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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dictionary -- “y 8t —ANSCHRECAH , H b B4 R A L S BAH B i (. ST DURAR{T RS __hash__ ()
_eq_ () FEAXSR. {E Perl iE 5 7 M hash,

dictionary comprehension -- “y il G 5X AbH— A ATE AU G P BIrAT 5l 7 J0 3R R I 45 R 7 i) — Fh X
BEY, results = {n: n ** 2 for n in range (10) } ¥ER — I H¥En Z{E n ** 2 HYmL
S A F M, 20, comprehensions.

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHXTER IR N F
WAL R TFRAHN D SHE, XEWE Y PSSR, WEE SN A . BT
AL s o BIE RS2, W 1ist (dictview) . S dict-views.

docstring -- SCRY AR (38 s ISR — DRI IR FAF s . EE USRI TN &
BB, Hu RN B A R ERIRAY __doc_ @M. mTEITFRIBNA,
PRI X R A TR A L 2

duck-typing -- P87 R Fg—FhgRFE RS, B AMREEERIT R A0 e L2 B A EMmED, meH
PR R s o sE M (BRGNS, mpERWGM T, IPAE EMmaN . ”) hT e
P AERRE 28, it RIS v el 2 SRR T R, 19 2RBLE R type () B
isinstance () Kpill. ((HZEERENFIRB0] DAMIH 48 248 % E0rhse. ) MAEES R hasattr ()
K 2 EAFP 4Rfe .

EAFP “RJFIHORIF T A )" (33O S . XAl Python 5 I AUTS 2 5 MG £ B i 75 119 B ol MEATAE
HAEBGE FRINHH P B o X PRI PR XA I RF @ Kz oy Ml except 14T, THAIN
N2 FELBYL WA, #ILT C SF R HAIE = .

expression -- LA W DK FAMEMTEARIC. BAihil, — DRI ITCROIAFIHE. 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR —ME. SHZHAMEF AR, HIEAES
i PERE IR IEAFFEA BB R B statement , B0 while . WR{E 28T A AR RA .

extension module -- §JEREH DA C 5 C++ Zi 515, {8/ Python [¥) C API >k 515 F %0 DA K P A iE

S

T2 H..

f-string -- f-p4FHs AT £ B P BTSAOTEAT S EIREEFEGRON CE-FAR R H) AR S AR R T (A
5., £ PEP 498,

file object -- SCAFXFGR XML ) SC{F APT DAREI N EBIRAIXTSR (A read () B write () IEAERYIT
5) o MRIEHAET SRR, SO R AT DAL P BLSCREAESCHF, XA f, SR M@ ISR
AR (PIANbR R A/ . ARG BT, IS ) . SURR R WP ST R 3 2 80A.

Sefr b A =R BIR SO SR SRR =] S, G — i) S DA SR . BT E
TE fo b, AIE SO SR TE e A open () PR%L.

file-like object -- LTINS % file object B[R] il .
finder -- #ER2Y —Fh S22l A R T AL loader XIS,

M Python 3.3 EAFAEP ARG A Fh #8: o412 & X % LG sys.meta_path i, DA Mpath eniry
finders Bl & sys .path_hooks ffiff.

WL 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- [n] FIUEEBRI: 1) T 45 A B BT BB B Bk . 1al N U BRE B B 2 // o BN,
HikX 11 /7 4B EERRE 2, MEZMRWEF SBMEERERR 2.75 , HEFE (-11) //
4 23R -3 RPAXSE -2.75 @ TRy ARSIR45 8. Il PEP 238

function -- g %L 7] AU A 3 3R [l S AME ) —d1iEA) . 38 R] DA HAR A BB Z A A2 HAE R BUAR ST
B . 5 Wparameter, method F1 function 2577,

function annotation -- PEhRTE R4 %) B EUE S 80 R [BH{E R annotation .
PRV R IE T R 2042« BIan AR s Z A int SEOF LR E—4> int {H:
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https://www.python.org/dev/peps/pep-0498
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PR EPR I TEE I 1R DL function —5 .
5% F variable annotation F1 PEP 484 S I BB HEA .
_ futare__ —Fp i AIRERR T 53T SR BT -5 2 B R AN S B SRR

i?.(iﬂ}er/\ _ future_ BIHIFXTHE A EAR EORE, AR DA B T i O AGE 7 PA ST B
2RIA:

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

garbage collection -- Kr YNl FEHOAN PR B 7725 BB I3 A2 . Python Je i ad 5| VT AIOM— A~ BEAS A6
%D?Tﬁl‘iﬂﬁﬂ‘%’lﬂﬂE’Jﬁﬁﬂnﬂ@iﬁl%&ﬂéﬂhﬁiﬂ;&ﬁllﬁlﬂﬁ AT DAE ] o AR 42 i 135 ] it -

generator -- /EJRES 1R [0 —Ngenerator iterator W RREL. BB ARG R AL, Klﬂ MAETHES yield £
iﬁfﬁ%@ﬁzi RYMEMLL for-TEEAE F s /2T next () HREGE—IREL

PR SR, RSO T T AR A R B m%ﬁ%%%ﬁ KIS,
i

generator iterator -- K235 RES generator BRI S .

l/l\ vield IR, LY ERA RS (B MAL AR ty 54]) . 23% £
HIE R BT, B MBI AL E RS IT (L‘ﬁtu\lﬂﬂﬁﬁﬁﬁﬁﬁ%ﬁﬁéﬁ 1 PR B IR ) o

generator expression -- LR AIE R & M LAY RAL. BEHEERG N HEREL, FHERE
A~keyword:/for 4], & LT —MERL R WHEH—A AR keyword:/if 4], PAFE ARIBK
2 R HNZ RBUE L — RS

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

generic function -- {Z R B M AS [R] 1 S BY SR [R] 46 10 24 eR ROV 2 BRIV eR B . AR sk < ey R B 053
A E %A AN SE P

i Z Wsingle dispatch RiEFRS<H . functools.singledispatch () igs A & PEP 443,
GIL 2: [ global interpreter lock ,

global interpreter lock -- 22 R RESS B CPython fRERERR TR B —FHLE], BRI 2] LA — AR
AT Python byrecode, WHLHIET BEEXT SRR (U dict FEBNERM) #XF K0 Rt
A ff b7 CPython SCBL. A/ MEREAH IS R 2 KRR is T 8, AR 4k 77 2 ib
RS FRIEATIE .

A, HELERE B =07 R RS T A SRAT T R S ZAT 55 A s 45 s A IR GIL
SO, FEAT VO #AERHB 2 SR GIL.

PMERIBIZSCH <A A" mOfReas (8 U\Eéﬂiﬂﬁiﬂif’fﬁm/\%ﬁﬁ}%) %5 A, THOTER
?Bﬁgi&fﬂ%*ﬁﬁ KZBIEN . FATAN, FOlRERE M & (0 S B AR A R SN AZ 2%, AT A 4
):l

hash-based pyc -- J& TRy A58 pyc (R J8 SO A G i (ELITT 3F B 5 48 50 s) TR) Sl ff o HoAa B ) = i 2 A
XA, 2, pyc-invalidation.

hashable -- ﬁ"{a‘ﬁ — AR G W A (B A SR AE AR Ay S N AR O, SRR TR A (ERERA
__hash__ () J7ik) , HATDARHABXT R AT (EREREA _eq () k) o WTAI R0
fﬁﬁﬁ*ﬁﬂﬂ’]ﬂ“%ﬁﬁ%iﬁc iR A S
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https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0443
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ L Python WA TI AR Y EXTRAE WA 1Y WAEZgs (Blans)F£oi v i) AT A; AnjAs
Zien (BINICALIA frozenset) {4 EATKICEY A G A 2 TR H P U SEBI T4 2R
BT . EAERRE-—EA HE (BRiE2ESHORE), ENMSaaEEmAd s ETeilmn
id().

IDLE Python ) IDE, “HERJT K 522 BB MISESCHEE o 2 Python Biifl S AT PR ) A 20 ALt 1R
LiEINT

immutable -- ARG BAEEERN R AR RAUFEL T FAREBRICH. R R AL
AR o WRIDAFE— DA RE, WSRO R EATE TR R A (E R 25 AR
BN 5 L

import path -- S ARE B E (S04 50 ) 4UNMPNR, SWBIREIparh based finder FIRAEHK A
Hir. AR, WATESFEEKRE sys.path, HIFRFABMATEER A LHRME) __path__
JR Tk

importing -- §A &ML A Python fURAE N 75— MEHLH Y Python ALY BT 6 I AL A -
importer -- AZY EHITMBBIRATII G WX GBEET finder g T loader

interactive -- 28 fi. Python A — P32 B MRS . X EME VRV DATEMRER PR AT M A B I ERis=, A&
JESL BRI PATHF AR SR . REEERAE SR T 830 python (WA K, 0] AATHENLK 3
P E SRR RES o XM AR T s AR RN A — R IR A R0 T K G TR
“help(x)“)

interpreted -- fiFEXY Python — @ MEREALIE =, B2 XM @4miFAE S, BIRPIE BT 17 54
BRI A TR . X R SO T DA B2 A T A A5 S OB n] SA T SO AT ke
RUEF R R AR AOE S RO AR R, (B MR R TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U ERCHIT, Python MERESRRFE A— M EIRIZ AT R BOT 22 BT
AEDBCHIR, PIIBLHAIAS T G N TREESE . Eb R 2 WAL R eI 35 o X il R i P E A
e 555 U R A AAS AT o FE S P BERAT I AU T RE B B A R, TR LB OB ) B U
CAFARL (8 ILE 017 PR B AL 45 ) o

fRREAR T Z I RN main_ BOREIT ST A 58 AT -

iterable -- n[IEfCR} 4 BEAS B — 1R [0l Ho A B A 4. AT AR G i 01 T35 B AT R A 2R A (A 1ist,
str fll tuple) AR EEAE RS RABIA dice, T % DAREX T __iter () FIEESRELHT 5
7 1B __getitem () FIEMAEE HE XML,

AERR R T for TEFFLA RS2 HALTRE—AFHIRH Ty (2ip () map () ...)o H—PATEA
MENERSEAEHNERE iter () B, BELRENZN RN ENAL . ZFEALSE T T EE A —
Uk Iy o AR AT SR, ARIEFE AT LI iter O B3 H CABERENSR . for iR N
i B B AL BRI LE4RAE R — Il ) R i 24 28 B ORAEAR IR AR R8s . S Witerator . sequence
PA K generator

iterator - (XIRAF HORFR —EAHALIRRAIN G . BRI ERAN _next_ O Jrik (B HALA N E
B next () FFBAREA I 48 B TR NG| % stopIteration i, FiXmfk
REX R P IEBIR AR, RERAH __next () FEHSHIRGIK StopIteration Fi. ik
RALARA __iter () JFIEARIREZEARXT R B &, MGEAE E t2 TR AN 4, Al
HFHAR AR & MR 6. — D RE W BISNEIRLE S 2 R B D7 R A (O . A
X (BN List) FEARRRIMHAMAA iter O BMBEGRTE for MR E MRS P E— DTN IE
HEs e WERAEBEHE O AR IE A S 20 17 2 1 1 AT AR R Y ] — iR AU X &, LR
RGBT

W25 B £ F typeiter.

key function -- it pR%EL G R B EFREEBEPRAL, A2 BEAS IR ] H T HE7 SCHE B W R N 42 . 9120, Locale.
strxfrm () TR — ARG DR 202 A HE P 5
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Python W 1 2 T A fu v ) B8 R HIOR # il e R HEAL B 40 4107 K. Hh 46 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.nlargest () PA K
itertools.groupby ().

LA E— MRS Z M. B, str.lower () AW ARITEZIE K/ NS HEF B E. 34,
SRR IS 1ambda FRIXHAEEIE, B4 lambda r: (r[0], r[2]). & operator Bl
PET =R A S AY . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— 17 AR B 8 A S o 50 s

keyword argument -- JCHEt = 25 S: Ulargument .

lambda A~ liexpression ¥4 I BE 24 INBREREL, kXS AE R I k. 4% lambda p& AT YE N
lambda [parameters]: expression

LBYL “Jo#rF kiR S SCH S . X PS4 5 XAS 2 AE B4 T ) sl 4k 2 B e ARG A mi b 2k Ak b
WAE G EAFP J =G O b, AR @ KRB if 54,
T2 LMY, LBYL S8 “&F/" M “BR” Z B AFMsag M. flan, AR if
key in mapping: return mappinglkey] [ REH TIEMAEAEZ 5 HAMLFEM mapping 175 [%:
T key T AR o SRR S A A sk (s ) EAFP SOk g

list Python P& [1)—Flsequence. EIRA MHNFR, (HHE AT HAE S g el m AEsE 80 3%, TR e s
FIEF RIS 2B R O(1).

list comprehension -- F#Hfi 58 b B — A 3 1 ) Bir A BER 4 o0 R OIF R [ 45 R A R iy — R BB B Y.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥FAEK—70
) 255 JE S SRR BT N FEAF R (0x.) K. Hoh if PR AT RER, 404 )
range (256) A TCRABSPEALHL,

loader -- MIEZS FATTMBEBIINSR . BOHE XN Load _module () WI7vE. ME&ET H—A>finder
Rk, RS PEP 302, XfT-abstract base class W] 2, importlib.abc.Loader.,

magic method -- BEAR Jj 7k special method A AETE R [/ ] .

mapping -- Wit — B SCRHE R AR S T Mapping B MutableMapping fili5 2K i Tl E ik m 2%
XS, 2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAS collections.Counter,

meta path finder -- JCIRFEHEIREY sys.meta_path IR IR B finder. JCERBEE LT Spath entry finders
AFAE AR I AA A
A A importlib.abc.MetaPathFinder T EICHAZE TR as T SLII T YE,

metaclass -- JLR —FpH TOIEEMAE. B8 LESEA . RPRFEENER, oRATTEZ R =124
HAANEA R IR T PR R ) G A iE 5 AR Rt — A BRIASE . Python (4R3I 2 ALTE T 7] AR
AEE TS KR H POKIEAFEXAN TR, (HYFE IR, JoIEnT S ptsn K oA iy
Z. ENCHH TCEE T HE . MR ar: ., IRE e, St agl, AT 2455
L5 S I metaclasses.

method -- Jjik TEANTRE AR, WERAE RSB — AN BRI, R 2 R BT AR
HE—Aargument GRE 4N self). &I function fnested scope.

method resolution order -- J5 7LD 77 VA MRAT I 502 1 A 4 5 I R S T - S8 S5 Y« 1
A FE Python 2.3 JyVAEATINT T f#H 2.3 BUEE Python T8 T FAH 3¢ BT .

module %5 /& Python (RS —FRLHZUR N . A BIRA ST H 44 250, WAL S Python Xf 4. Bibk
Al 3E L importing BEAFEREMNELE] Python 1.,
Y Wpackage.

module spec -- BEJ RS — 4> iy 44 25 8], HoAp S T s A X 3 AE . & importlib.
machinery.ModuleSpec B,
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MRO Z: W method resolution order .

mutable -- WXL AERIR A ALEH: 1d () PRAFIEE O T SO HIRE . 53955 Wimmutable .

named tuple -- A cdl ARif “HAICA” W TAEMAR A ocdl, I BB RS [JeRIEREM T 4 K8
PRV SRR . XY SR AL B 2R ] REH A HAARR I
HENERBETHA T, 35 time.localtime () fll os.stat () PREME. 5 —A6lF 2

sys.float_info:

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

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

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

True

AL B e E R (BN TR A BT ). oAb, B SO nl il # HE2EE UM tuple 4RI S
AR BT AR A . XA AT T 45, SiE M T B% collections.namedtuple ()
g, JE—FIr SGE SR — T T4 5 sl N BB A ST TS I T ik

namespace -- iy 4530 i S HEAEBE BRI, i S EA R, SRMNER, B8 inE
i s IEﬂ (TEFEZMN) . s 23 [E B 1E a2 th 2R SR b . BN, s builtins. Open '?
os.open () AT H 14 25 AR K Ax . A 2 (A 1 B TR A e S SR R FiOok 35 Bl
ﬂiﬁ‘l‘i*ﬂ—ﬂ’ﬁi‘)ﬂ@ N, random.seed () Bf itertools.islice ( SUFFIJ%{?EED%EETJX%@@;E
 random 5 itertools 4> BISZIR .

namespace package -- #iy 4723 {1 PEP 420 fr5| Apg—f U9 HAE TR A package, #2423 [ 600 DAY
B LR FLRYD, /\T”Jiﬁf( Sregular package AR, FAENTRA __init_ .py X
HR[ % Wmodule,

nested scope -- kR BRI 75— @ GER NG HASRRE S . BN, 15— Rz e SRR T PAS |
HIE B . TR EE B B XTS5 AR ATRE IO R m i S R T s N2 1E
iﬂ;ﬁa El, 2RARNESWER T2 Rtwa 250, i nonlocal KR IS ASNZER

new-style class -- Ji ¥ X H i © g T G S R 28 X0 IHFRIE AR 5E) Python fiiAsH , A H7=X
FERENS [ F Python By o R TG, BlAN __slots_ | #iidfF. #5MEJEME . __getattribute_ ().
RGBS S,

object -- ¥ (LM EARS (JEbEsifd) PARTIE AT A (k) BI%dE. object 2T ilnew-style class f]
RIZEESY .

A Pl R T 6 55 T B Python modules MBI L, A2 A __path_ JEEAY Python
B

%2 W regular package Mlnamespace package.,

parameter - J55 funcrion (877%) & XG4 350, THSE BROT A —Avargument (S{ERELERs
BT, ZA%). AR

o positional-or-keyword: B 5 KAET, FEE— DA AVENIZ E A B AR DAME R £ 42 A%
ABSEZ . BOREAMIES KA, BRI foo Al bar:

’def func (foo, bar=None): ... ‘

« positional-only: {XFROIE, @ — A REEEIL I E L ARWS . RAE 2 A ek B0E X
MIESIR P ENZ G —A / FARES, PIATTIER posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘
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o keyword-only: {USRICHET, 50— KA KA ANSEL. (R KT TR S ]l S e R L
E ST S ) R P & AT BB IE S E L NN EIR S Z Aii— * RiE L, Blns
T ) kw_onlyl F1 kw_only2:

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

« var-positional: ]S, H5E W] ARt — MEBECR B O B S B BT S (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZ IR, HEE W] DARR TR AR R TS HC (FEOIMTE bR S B B2 il %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

TS ] DARI I8 E PTE LS4, AT AR R SEn] e S804 i BAE
5% Wargument RiEFLH . SHEESH RGP R)E ILAE, inspect .Parameter 2%, function —
L% PEP 362.

path entry -- J4E A 11 import path i — ML E, S8ipath based finder A E T AR

path entry finder -- J%1%2 A 23S (F—R[ RN 28 sys . path_hooks (Ripath entry hook) & [8] ] finder
WG BRI i path entry S g ALHL .
5% importlib.abc.PathEntryFinder DA T #BKIEA D AR I SLI ATV

path entry hook -- JE#E A V8§ —FPal XIS, FEHITE A0 & 4R RR A path entry H B 1 0L T Rghs
H sys.path_hook #|FiR M —A path entry finder.
path based finder -- 5 T B AR AR BUAM—FhLs 12 &2, ATHE—Aimport path T A

path-like object -- JE1ERM R R E D LRGBS . BRI R T UG — D RN str 80
bytes X%, AR — LM T os.PathLike NS . — A 3HF os.PathLike FRAIRTS
AV os. fspath () BREEEWN str B bytes BRI R EG KL, os.fsdecode ()
os.fsencode () AJ#H B RIAIRIRTG st 8 bytes FERLER . XI5 ZH PEP 519 5] A1),

PEP “Python 532 18" [HIELHE . —A> PEP i@ — it 3R, FIoKIn) Python # IXHRHHE B, ifliiA
—A™ Python [ #3GERE: S HEFE S EREE . PEP W 24 $2 (MRS A 1) B A KA 1 T B SR P 1 S B 15
PEP |9 VE R de th S Bt . R DR RS 15 DA A AT Python (3T HL R 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Il PEP 1,

portion -- {85y H K — a4 AR A H SR NSO (BRTREFFRCT > zip SUPFN) , BLpsE UL
PEP 420,

positional argument -- i ¥ 25, S Wargument .

provisional API -- £z API ¢ APL 59 B HERRAENRIHE FE Y 0] J5 A MR UEZ SN I F gtz 1 . B
SRR EE A S A E RS, (HRBHGARCE &, ST BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) . WSO AR SHEEIET - (FE APTGINAZ i
R B ™ L I I 0 A I AT B XA
RIME X APLORUL, [0 G AARE W E MR SN B aiIffoe iy 27—l b8k i oA iR
2R RS IRA B —Fh ) IS A R R T %

AP BRI AR ALV ME ERR SN BT, AN 2 T80 MS K IS TS T IR . RIS I PEP 411,

provisional package -- 8[540 2 I provisional API ,

Python 3000 Python 3.x AAk L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L L T )« A i
YA “Py3k”.
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Pythonic fi— Bl —BeAURS S8 BE0G 1 Python i 5 B A9 WU AIER S, T2 0 LA i 5 v o )
AR SR SRS . AN, Python B WU SR (1] £or TEAIIGER A P — > AR AR S P Y BTy o0
o WZHAE T A AR, A Python I AT I 2 PR 6 — DT B

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

TR R A 3575 B Pythonic #7752 X FERY:

for piece in food:
print (piece)

qualified name -- g #F8 —APARUS 2 BRRIA PR, R ABCHAY 42 R A IR D b SCROFEN 2K B
ROk BT, AHE L PEP 3155, W T im R R BREBONE, IRES SRR 47—

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

>>> C._ _qualname_

IC’

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname___
'C.D.meth'

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

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

reference count -- S J 8 XHFEMN SRS HRIEE .. 425 FTEMEAZR, Brafic &R gore
e 51 THECH Python AR eyl 7 2 A Rl Wiy, {H'E @ CPython SEILH)—A KEEITER . sys FidgE X
T—A>getrefcount () pREL, &7 5 AV H B R FRE e X 095 | T4

regular package -- WML LG package, B ER—1 __init__.py XMFRYHR.
%2 Jnamespace package

_slots__ —FPEYERNTRHIAE ], 1L F5E RS B S0 Bl J 1S 0 R RS R S ) 7 MR T N . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence —Ffiiterable, B SZFFET _ _getitem_ () FRIKERM R RS TR TR TN, IFE
LT —MREFIKER) __len () H¥E. WERIFFIRAFA 1ist., str. tuple filbytes., HE
Bk dict 3 FF _ getitem () Al _len_ (), HEHIANETHEMIEFY], FAEAELE
i AT i) immutable ST AEHE %L

collections.abc.Sequence IR H LK EN T —TEFEEWRE DO, BFE __getitem_ () I
_len_ () ZAMNXEINT count (), index (), _ contains_ () fil __reversed_ (). SZHLIL
PR R RBAT DAME register () SRR

set comprehension -- 241 A AbHE— A ARERXT G I Ir g s TR R IS RE G — P BB B Y.
results = {c for c in 'abracadabra' if c not in 'abc'} BARFHFERES (',
'd'}. £ comprehensions,

single dispatch -- 5Nk —Fhgeneric function 73 IRIE, HLHEET SR RBUREREH o
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slice -- Yy 3l 7 AL E T HfsE sequence f—F o HIM R o YT Rl S FARPRCORBIER), 76 [1 4
JUALAB SRR, Bl variable name [1:3:5]. Fi&S (FAR) ARCTENTREE slice Xf
%o

special method -- §§5% 75 —Fli Python [SC HIRYTik, MRS A FEB PATHS & BAE T AARIN AR 45 . X
PO AR 1 A BN R . R 1 SR 2 W, specialnames.,

statement -- i 4y EAERRTE (— RS CH) ABERAL. — B R] DR — Dexpression BN
FHEFHILEM, PN 1f. while B for,

text encoding -- SCAGIIRER I TFF Unicode P45 Ef 4 51 HR I b 2 o

text file -- SCA SCIE —FPRENS IS st X file object s 8 — > SCASCESL R B35 ] — T 18] 21 B e
WOt B shibBrext encoding . SCASCFRIH FAFEASCARE (" 5K 'w') FIFFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

HiSFbinary file T IEREWSIRE F 9 2T 2 B R

triple-quoted string -- = 5|3 fF i RSN = MELXNG]S (7) WFHEGS () BWFREH. ENTED6E
ESERE M5 SRR TR A2, B2 ENAFRETFR RN EE R
SRS G S AT S, I H T AR AT JoTh S R REAT , 7RSS SURY AT e IR B4 A

type 87U E—> Python X4 8 TAH AR AAKTGAREA —FZEA, THEXRREA, v RASRE
B _ _class__ @Mk, gl type (obj) KIKHL.

type alias -- JERUHF, — A IAURY[R] A, BT SURIEIRBURE 4R E IR IRAT
KRB BRI A 2 22 . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

AT DA e

from typing import List, Tuple
Color = Tuple[int, int, int]

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

Z 0, typing 1 PEP 484, H g% i I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME . BRBINIES SGR ME TS E P AT

KSR IR T IR, Python ANEOREEME, (HHFXESRA M THEMEN, FF 7l thd) IDE SEH
[BEIEEERR

SRR KM B R T AGE typing. get_type_hints () RPjF, {HJRHRAE RN
AATEA.

Z )l typing fil PEP 484, A%t HI) RE R A4 -

universal newlines -- it — PR SCARI 2, FFOAR ICE RSB R A AT A5 RARAS - Unix 14745
RZ5E "\n' . Windows fJZ55E '\r\n' PLKIHHL Macintosh (2% ' \x ', Z i, PEP 278 fil PEP 3116
Ml bytes.splitlines () JfEHEZMHEILH .

variable annotation -- 28 Hibiid: XA & B B M annotation

FERREAS R R R PRI, 3 ] e H
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class C:
field:

'annotation'

ARl H PO E R 2 A

BIGNPA T AE B2 int JRAUM(E:

count: int = 0

AR BARYETR IR RN R I annassign —7

5 &% function annotation, PEP 484 1 PEP 526, F. A% o584 FEANTHIA

virtual environment -- JEHIIAEE —F R ] PMEZNBE 22 1T EREE, 214 Python I AT FH AR 5 7E &2 25 il
Ft4% Python 43 KA K A ST E| [H— RS izt HA Python N HEEFAYFTH

W&, venv,

virtual machine -- JEHHL — 5 5¢ 43l i B0F E SCRYTHSEHL. Python K $UHL AT PIAT 7 45 ) 4 136 4% T 26 I

i) bytecode.

Zen of Python -- Python 2 F13i1 Python i SN 5772, 47V FAR 5 (6 BCRhifi 2. 2B ILRLEE DY
B TR A import this”,
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APPENDIX B

i A

XL AR Sphinx M reStructuredText YA K, Sphinx &—4~% NALHE Python SRS 4% 5 i) SCRY A= a4 -

AR R THEZ I R, BT EREEZE T, I Python Ao USRGEAR Ny BUAE H Uik, 355 P
reporting-bugs AR S5 . FATTRE RGBSR !

FE I
o Fred L. Drake, Jr., J5ff Python SUR T HAEZ Q5 , ARZ IR Z A
o Docutils #f40 W H, A7 T reStructuredText LA R F Docutils {4 F44: ;
o Fredrik Lundh fJ35 H Alternative Python Reference, Sphinx M F153| TR Z AN HI S T

B.1 Python JC#ipYaikE

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

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python BRI TR (I ARG PSE 38 7T 12 7033

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

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

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

3.8.20 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 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property

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

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

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

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

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c 34414 Marek Majkowski’ %} Dan Bernstein [ SipHash24 LA BALS PA N AEHA:

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

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CiES Y dtoa F strtod FEEL, HI T8 C 153 By A0KS B B g4 e - 74640, i
David M. Gay [ [E] 44 U IR T, 1Z 30424157 ] M http://www.netlib.org/fp/ F k. 2009 4£ 3 H 16 H& 3|
FA S5 2 S B DA SOBCRITAF W] e

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

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

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

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

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 DL :

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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L T T S N N

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

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

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

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

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

the code are not to be removed.

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

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

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

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

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

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

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

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

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

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

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

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

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

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

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

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f#) C14N2.0 ik & 4} S P T W3C W 5k https://www.w3.org/TR/

xml-c14n2-testcases/ , FAR#E BSD ¥ IF (=430 K47:
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

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

the following conditions are met:

« Redistributions of works must retain the original copyright notice, this list of conditions and the fol-

lowing 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.

o 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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. WrRERHayiF o] 518t
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RRILER B

Python 53X {7 304 :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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JEFE

..., 13
2to3,13

>>> 13

_ future_ ,17
__slots_ ,22

A

abstract base class ——- £ %, 13

annotation —-- AFj, 13

argument -- F#, 13

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

asynchronous generator -- 354 i %&, 14

asynchronous generator iterator —-- =3

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

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

awaitable -- W&fEx £, 14
B

BDFL, 14

binary file —-- Z##| X, 14
bytecode —-- F ¥, 14

bytes—like object —— FHFAXL, 14
C

callback -- [Hif, 15

C-contiguous, 15

class, 15

class variable —- %% &,15
coercion —- MEH| XA, 15
complex number -- Z#,15
context manager -- FTX®HEE 15
context variable -- FTXZE,15
contiguous -- # 4,15

coroutine -- WA, 15

coroutine function -- WHEE K, 15

CPython, 15

D

decorator -- ¥EM% 15

descriptor —— #®H %, 15

dictionary —-— FH, 16

dictionary comprehension —- % # 3 & &,
16

dictionary view —-- FHAME, 16

docstring —-- XAFHHE, 16
duck-typing —-- #WFEA 16

E

EAFP, 16
expression —- Lk, 16
extension module -- # EH, 16

F

f-string —— f-Ff &, 16

file object —— XHXM£,16
file-like object -- XHR 4,16
finder ——- &TH&E, 16

floor division —-— i FEZERBR &, 16
Fortran contiguous, 15

function -- ®E#, 16

function annotation -- EHAriE, 16

G

garbage collection —- ¥ K[, 17
generator, 17

generator —- 4 #, 17

generator expression, 17

generator expression -- 4 KEXRKRA, 17

generator iterator —— 4 K &HE%NE, 17

generic function —— ZA H#, 17

GIL, 17

global interpreter lock —— 4 & % &4,
17

47



Distributing Python Modules, %% 3.8.20

H

hash-based pyc —— ET%HHFH pyc, 17
hashable —- HWH#F, 17

I

IDLE, 18

immutable -- FH XL, 18
import path -- S A4, 18
importer ——- B A%, 18

importing —— § A, 18

interactive -- %X &, 18

interpreted —-- @EA, 18

interpreter shutdown -- R XM, 18

iterable —— HXERX%£, 18
iterator -- # %, 18

K

key function -- %%, 18
keyword argument —-- X#FH¥, 19

L

lambda, 19

LBYL, 19

list, 19

list comprehension —— %|%k#E R, 19
loader —- Ju# %, 19

M
magic
method, 19
magic method -- JEAF %, 19
mapping —-— Bj%%, 19
meta path finder -- TEAF&EHE, 19

metaclass -- J0%, 19
method
magic, 19
special, 23
method —-— ¥, 19
method resolution order -- ¥ @A W7,
19
module, 19
module spec —- S A, 19
MRO, 20
mutable —-- T E, 20
N
named tuple -- B4 54,20
namespace —-- fr& X d, 20
namespace package -- % &[4, 20

nested scope —- #hEEHH, 20
new-style class -- #FHA %, 20

O

object —— X%,20

P

parameter —- 5,20

path based finder -- ETHEEZMERE 21

path entry —— BfEAH,21

path entry finder —- BH&ANBDEREH, 21

path entry hook -- B#HZANB4F,21
path-like object -- B&EEX£,21
PEP, 21

portion —-- 4,21

positional argument -- fIE %%, 21
provisional API -- # % API,21
provisional package -- #F4,21
PyPI

(see Python Package Index (PyPI)),7

Python 3000, 21
Python Package Index (PyPI),7
Python #&EN

PEP 1,21

PEP 238,16

PEP 278,23

PEP 302,16, 19

PEP 343,15

PEP 362, 14,21

PEP 411,21

PEP 420, 16,20, 21

PEP 427,3

PEP 443,17

PEP 451,16

PEP 484,13,17,23,24

PEP 492,14, 15

PEP 498,16

PEP 519,21

PEP 525, 14

PEP 526,13,24

PEP 3116,23

PEP 3155,22
Pythonic, 22

Q

qualified name -- [RZE 4,22

R

reference count —-- B|fit#k, 22
regular package —— H# A, 22

S

sequence, 22
set comprehension -- &4 &R, 22
single dispatch -- B4k, 22
slice —— ¥ H,23
special

method, 23
special method -- 4%k ¥k, 23
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statement -- &4, 23

T

text encoding —- X A%, 23
text file —— Xi‘iﬁ:,l"’

triple-quoted string -- =35 F# %, 23
type, 23

type alias —— %A 54,23

type hint —- XAEME, 23

universal newlines —-— i f#4T,23
variable annotation -- ZTEAFE, 23

£, 20

virtual environment —- EWIHIE, 24
virtual machine —- E#HL, 24

Zen of Python -- Python Z##,24
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