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Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
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annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .
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asynchronous context manager -- 535 | N 3p8 7S
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1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
IR [BME K asynchronous generator iterator IREL. B 5 async def F XMWMERERFEML, AKIE
ZAETEME vield RIKADZ A —RINATE async for TAFRHEHIE.
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i1fE. S PEP 492 I PEP 525,

asynchronous iterable -- 525 ] {0k} 5%

—/NATPAFE asyne for A IRTS . MFEIT B _ aiter_ () JEaREl—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT _aiter () Ml _anext__ () FYEMIS. _anext__ () AAUEE—awaiable 3
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StopAsyncIteration 5pdF. H PEP 492 5| A,
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WX R AV, FFRPEE SR identifiers (Y AEAR IR A AR HAE— AR BB R 2 T AR, Bl an s

setattr (). XFERYEMRFICIEM S-S 2k A0k vim , M2 Al getattr O R,
awaitable -- WZEFENF 4

—AAHE await FRX ARG . W PUEcoroutine 32 B __await_ () FHEMXS. 1

PEP 492,

BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .

binary file -- —JEH] Sc 4k
file object BENG TG F 7 A0 af %o T E I SO TR DA RIS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer, sys.stdout.buffer PAMN io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
T3S Wiext file THRBENES LS str XL S .

borrowed reference -- & A 5| J1]
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TCEAEMA G B G — R Z B 5. Py _Newref () BREL W] DAY SR AN — A7 gstrong

reference.,

bytes-like object -- =i %I} %
1% bufferobjects F H.fig5: 4 C-contiguous IR . X EFEFIA bytes. bytearray fil array.
array M5, PAMIFZEIE nemoryview M5, FATRIXS QAL L Fh Z BRI BAREAE P X sk
BAEAIEEGS . PRAT R R SO A S i B KRS

FACPETRZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
ZIBIF413E bytearray PAK bytearray [ memoryview, JHABEEAEZIR ZFEHIEHR AT AR
XTG C HEEEAT R, X MR R AIH] 138 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
IO

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TFE with AP E Y __enter_ () Fl _exit__ () FEREHFERSHNNE . 20 PEP 343,
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— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
A, Prf 5k B OATHE WA R AR SR HHES ], RN IF IR R 0y . fE24E C-iE
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
Mo BHARE .. BT asyne def 1EARSCEL. £ PEP 492,

coroutine function -- 8 %L
R[] —A>coroutine XTI BRE . IFEBREATIE IS asyne def i) E L, H A REALE await, async
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for fll async with KT, XLREMEZH PEP 492 5] A/,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERAR S MG T2, Hl A . A M AR AT 2 0L R IUE SORI 258 LR SC
EE

descriptor -- {{fjiA %
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RIS RS 2 2 R B Python [V 5C5E , RN 1P 2 B BRA M BERY, FEREL. 7.
FREETE. e, BRSO ERA SRR 5| 5% .
KRR IERI 25 K., 725 descriptors B, fiiiA#S (57

dictionary -- it

— A REEA, BT = R B A . BT DAREAMTEA __hash O Ml _eq O JF
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } FFAEM—HIGE n ZE n *+ 2 PYBRIFHY Y584 . 2 Il comprehensions.

dictionary view -- “yz HiL 1 [¥]
M dict.keys (), dict.values () fl dict.items () IR RIRFGHFR A FHALIE . EAIHRAE T 5ol
FKHPA—ASSE, XA SR, R A B MU o BRGSO R R i A L
HIFZE, BI{fiH 1ist (dictview) ., Z N dict-views,

docstring -- SR 45
VERZE. REE . WS — BRI TR R e . BRI AT I 0 2, (H
W IR IR DRSS . R doc_ BT . BT e TAERY, HitE
FETON G SO A R

duck-typing -- 1§ -39
FE— PR IAE , B AREEA AT R BB H 5 BAT IR0 E2 11, T2 B R A sl A
FESJEN (BRGNS T, MERBEGEN T, IBAEEHEN ") B um e oom IR e 2,
Bt B AR A AT i A f i 2 SRR T R G . 1 T2 ALME S ] type () BY isinstance ()
%fmuo ({EBE G 2R 2 ] DA A 0K 2 MERRNTE. ) IS R hasattr () KB EEAFP
TE.

EAFP
SRIF ORI WY SCHEE « X Fh Python 5 F AU 4 5 KUK 2 B0 T 75 1 S BB AR AE
HAER S IR IR o SRR AT Mol WU T R U R R EE ] oy Al except A, THAHXT
IR TS LBYL Kb, LT C 44 2 HliEF .

expression -- ik,
A PASK I FEAMERIEE BT, Ha)ifiil, —DRBR RSB ICROIMF . APk, JBIEVI.
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BEASRBOHICE, BNaEHSREl—ME. SUZHMET AN, eI 1E S WA
e Rh . FTEAR R IV ERIR K W statement, U1 while, TR )E THEAMIERIAAK .
extension module -- § JE i
PA C 5% C++ S5, i Python ) C API R 515 F 10 DA KA PRI AT H .
f-string -- f-2 {758
WA £ 5P BN R EE RS ST B AR EF R EHENE . S
i, PEP 498,
file object -- L%
STANATFE M SCAH) APL (A read () B write () 0 ¥E) MBI FERENX S . R HE) 3
TR, SCEEREG AT DAL BEXT BELSERE 4 S0 HAb SR Al i 15 2 B 7 1) (o BnAs v
N WREZRIX . BT, BIE%). USSR B R £ A,
SEPR B RS B SO R 4 TR AR = Bt SO, G = ot R U DA RSO S, BATIEE D E
SOYFE io Wik, BSOS L =R open (O BREL.
file-like object -- SC{F7%} %
file object 1) [R] iAo
filesystem encoding and error handler -- 3 RS 4% X, 5 H A ALBR S
Python FI 2k M BAE 2 G f il =715 BB R ) 524 E R S 9wt Unicode 11 a5 iR Ab HiLS o

SR G G kg b AR BRI AR RS K BETE 128 LAUN BB FAvHR . MR U R Ge itk X 0
VARAE I ARE, W API BREUFTBES2 5| & UnicodeError,
sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () Lﬁﬁﬂ%ﬂiﬁﬁ ﬂégﬁﬁ(j{
R G g S AR A R .
filesystem encoding and error handler J&#¢ Python JEZJi} i PyConfig Read () BRFCREIER): #S
fﬁ] PyConfig 1] filesystem_encoding i filesystem_errors %}ﬂzﬁo
Y52 Wlocale encoding,

finder -- #r k%3
— Pl R AR loader X4
FIEWFPRB A RS T2 E X E LA sys.meta_path [, AR EEA £XE LA
sys.path_hooks ﬁ}ﬁ °
%% 7] finders-and-loaders Fll importlib DA T B L4177,

floor division -- [n] F WAk
]~ A B ST RN B A . 1 FHEEEAB AT // o B, Rk /7 4 Bt
BERIE 2, WS Z AR S B EIERR R 2.75 o W (-11) // 4 2&[E] -3 PRI
-2.75 @ T AREINEER . L PEP 238 ,

function -- PR
A DA g ] P R M — 4B ) o I8 F] DA ) HAR A B A A A HAE R BRI T e i A

Y5 Wparameter, method #1 function 2877,

function annotation -- FRECkRI:
BIER X s EOE S 8k [BIME i annotation

PREChR B TR 2w BIANDA T s Z A ine SHOFHUR B —A> int {H:

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

BRI RO TR ) AR UL function —y .
Z: W variable annotation F1 PEP 484, FH iR T HIGE. 7512 [ annotations-howto DA T i A
HUFSEEME

_ future__

future 1547, from __future__ import <feature> F§/NZiFasfd I RHAE A /) Python & i i HF i,
AR I TEE TS SO i Y B . future  BEHSCRYICSE T AT BEM feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

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

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- H: i 7%
R 0] —A~generator iterator W pR%L. "R KRG EWRE, AFAAET HAE vield FikAPAKE
PR — R YMEHESS for-JRIME T BRI next () EREE—IKEL.
R TR A A R, (EAERE LS O AT RE 248 £ R B R R E . WPRFFEE RGBS S, i
il AR DA GBS

generator iterator -- K 235 {0H%
generator pR @Uiﬁ BIEERIX S

TA yield RUEREHEA IR, ICHEPITRS (AR RAEER oy 546)) . 4 2R &4
REMWEN, BLMEIFALERSIAT ORI i AR ET I 46 518 e 45 -

generator expression -- 22 i 25 ik X
R EE AR RN ERERG—MEREX, JFHRE—keyword:/for T4], &L T —4
TEERAZ R, A — AT keyword:/if T4, PAN IR GRS NN R B — RS

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZHn
285

generic function -- JZ XY R %%
SRS ] B 26 Y S A [ B4 1) 22 A bR BROUT 2EL 1) RS . B R D s 2 ol R R S ke i e 1 2% i P P
S
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {27
2R RIpe; RN 1ist B dict KR AAFK. HT R 2T Fizif.

ELZATE S 2 A2 2% . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEAT VO HEfEmtt Be 28k GIL.

PAMER IS “FEE 7 RRERS (BERASE LR B e 3L =850 ) % Ay, BMHE
UL AL PR PR RE 2 25 . RATIAK, SCIRPERE M2 [ sC I FE AR AR g T, AT 4
IS AR

hash-based pyc -- K W75 pyc
651 P 6T 7 YR ST 1 W A L T I i i 18 R T R i a2 A RO ) S RS R AE SO S L pye-

invalidation,

hashable -- W[5 7
— AR UR B A HA N ARSI RE (BEFEAR _hash__ () k), FFAIRARHAD
MEHFTHER (EREH _ea () Jiik) SRR "TobA X5 . WG 5 X G 5L AT A [F] e A
ENA R & oy
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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 H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W] Gk %
—FBEAE A AR I L  A TXE 5 . AR R 38 I A P A28 (W0 List, str il tuple
85 PASCHSEAR AR dice, ST & PARATAME LT __iter_ () HYEBSEBL T sequence 15
Xy __getitem () YA HE LML

AR AT T for MRFRALIFZ HARTTEZ —DNFFIRIHTT (zip O, map O, ) H—P0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERH ATEACRT G, ARE AT EIAN iter O 303 H O BRI 5
for 1HM) 2 H BN IRALBEARLEIRAE, B ANIRIN oK Ay 44 22 B HRAE DR PR ) AR AFE U . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R
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YT G5E RIS T — DR BRI BIAMNEIR S 2 R P RE TS . 2884 (F
W 1ist) FEREFRIFHAL A iter () BEERAE for MEH I I I ES 7= A — ANk e . sk
AE B B0 AR 2238 2088 ) 3R )i [ E 2 B AR R R R ]2 AR R 5, A ok h
B — a5

W25 B & typeiter.
CPython ¥ A5 — W HERAE X _iter () IWEK,

key function -- §t pR %l
SRR R PR A, 2 REAZ IR [l T HE BHRO P AT A S . B, locale.strxfrm()
AT AR A AR X HE P 295 A HE 7 B
Python 1A ¥ 2 T. A #K su vF 1 B o8 B8Ok 45 11 oo 2= 09 HE 62 2040 41 7 X H B A4 min 0
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

f 2 M T DA @ — A B R k. BI4N, str.lower () ﬁ?ﬁﬂ%)ﬂfﬁ@lﬂ%ﬁd‘gﬂﬁ?%%@ﬁo
B, HEREE T lambda FEASRAIEFIA lambda £ (r[0], I . A, operator.

attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller ( 75%@ iﬂ(lﬁ’]:/\*’jl_%%o

THER HEPHET RPN E I i e A s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

REFRRBER” RIS . XM S KU SAERE TR B A e AR A iR AR
SRS S EAFP J7 A O H, R RO KR 16 154

TEL &Y, LBYL &8 “&F7 M “EJISE}E” IRV R A S RS o Bilan, PATRACHS
if key in mapping: return mappinglkey] W] B TTER A H5AE 2 5 HABLFEM mapping H %
BT key T H B o 3 h 0 AT 38 2 fin 4t sl 4 EAFP S 2

lexical analyzer -- )7L 4> P 2%
2 BHIER G S Wioken,

list
—Ff Python PN Esequence, BIRA RHIFE, (HEERMT HAMGE F H B mIEeE%, Fohiimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| S5 X
Qb PR —A 7 51 R A BB A TE R I R M 5 SR8 R — F BB B ¥, result = ['{:4#04x}'.
format (x) for x in range(256) if x % 2 == 0] RFAEM—A4> 0 3| 255 JEFE N 7S 3t

Bourapds (0x.) MBI, M ic ?"an—h_lﬁ/] WERAWEN] range (256) TIHPrAILRES
AR

loader -- MI# 2%
MBS, BUIE L exec_module () Ml create_module () F¥EPASLEH Loader
Ho INZARE A finder 1R8], F3iEZ

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- % & X I 2R g% X
& Unix I, ‘B2 LC_CTYPE &5 XKW 44, BrPLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FKIXE .

7E Windows [, ‘&2 ANSIfUASTL (4: "cp1252™),
JE Android il VxWorks |, Python ffi ff] "utf-8" {ENiES K ZiLHE=.
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locale.getencoding () Hf%}ﬁ}iﬁ %ﬁﬁlﬁ%giﬁkéﬁﬁgiﬁﬁ o
512 il filesystem encoding and error handler

magic method -- JE&AR Jj ik
special method W3EIE 2[R .

mapping -- W5t
— Fh X EF AT = Atk L Bl T collections.abc.Mapping B collections.abc.
MutableMapping MG FL L FT AL E TT LAY AR A R o BERM R BT f14F dict, collections.
defaultdict, collections.OrderedDict W\& collections.Counter,

meta path finder -- JCER A $2 7%
sys.meta_path ISR IR EIK finder . TCBARET AR Spath entry finders FE4E RIRAHFFAAH ] o

{58 A importlib.abc.MetaPathFinder | fRICESAE Hoen i sC M 5.

metaclass -- JtH
—FHTRIERME . e LKL BFIMERYR ., TTRNTTEZ R =ASHOF 01
IR RERAT I )0 R ) SR iE 5 AR PRt — N BRASE B . Python YRR HIZ ALTE T 7T LAGI 2 H &
Mot R B PKEATREXAN TR, HYFEL N, JoSa SR sn A OUHE ) iy %2 .
EMEHH TICREI H & BMERE . IREN R0, SO sg], AR 255 .
L1152 I metaclasses.

method -- Jj i
TER TR S BRE . WERAVERIZ M LB — AN @R R, 5 2 RIS BN S A A —
Aargument GBI AN N self). &I function Flnested scope.

method resolution order -- J5 V1@ bR 3
T T T 55 2 A A AR B D1 B A R I T . 5 2 15 python_2.3_mro T H 2.3 KA UE
Python eSS BT 55 F R R -

module
X5 Python ARG —FPH BNy o ARG M A ar 44 25 (0], PIEL4EE Python X4, #4
Ben i importing BEVERIN 2L E] Python H1,

55 Wpackage.
module spec -- ELHe LR
— A, RS T MBI XS AGE . & importlib.machinery.ModuleSpec
IR
55§ 2 [ module-specs.
MRO
Z: Wmethod resolution order .
mutable -- n[ZE%} 5
ARG ATERL i O ARAFEERIE LT A HEUE . 73152 Wimmutable .,

named tuple -- H #5041
Al “HATTH” o] AR | oo, I HIHEH RS [ uRE et PR E ok v i 28y
R, DA AY B I ] B A AR
FHNERMETHL T, 35 tine. localtime () fl os.stat () WJIRIEME. 75— 72

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance (sys.float_info, tuple) # BT u4d
True
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HEAEZATTAH RN ELRA (i Lamsl ) o sesh, B4 ol nl e i e XN tuple 4
AR E AR E £ PRI F By Oy ORI . X AR R AT Lo s, siE Wl A 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁ@ﬁz collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N BN R4 I i @ish

namespace -- iy % %3 [A]
A ARSI T . a2 A R SRANER, AR PiREMS =0 (E)
V2N o fir g 23 AL By 1k iy 2 o 5ok SCRFBEUE . B, %K builtins.open 5 os.open ()
R B A AR X 4y o i 44 2 () 3 2k B MRS S BB A ek 5k 35 B 412 55 ] e
H‘[ZE?FVIFO Wﬂﬂlﬁ], random.seed () B{ itertools.islice () ﬁfﬂF%{i%EﬁTﬁ%Qﬁ%Hﬂ random
Y itertools LI HISLILH) .

namespace package -- iy #%3 [A]{
— M HIE TR 2 as i package . fin 4 23 (BT AR SEAR KR, BART & e A [ Tregular
package IR ENTEA __init .py fF.

fir 44 A3 A AR T LA W] B 2 i A B SRR A0t . FEHAMELL T, IERR S H regular package .
BT ZEE,, 7527 PEP 420 il reference-namespace-package .
A2 Wmodule

nested scope -- tx £ g,
TE—AE GEBE NG HASERIEE ). BN, 77— R e LRI R 4T A | R B AS i . v
R FEGERA R X5 A SO TR TCA . Rl As B S ER 2 BR T e N 2 VE A k. 2800,
2R RS WER T2 R4 %50, il nonlocal HKEFH FLIFE AINZE M.

new-style class -- F AR
X B wTE N H T A O G 2 R IHFRTE . FERC A Python AR H, AT BraC 28RBS 1l
Python ¥ RIETK, U1 __slots . #fiiA#e. FHEEIE. _getattribute (). KL
object -- Xf %
R EARES (EMEsiE) PARTE AT () B9EdE. object th @ fTfulnew-style class 1) T
EHEES
(0
— PPl TR R B H L 1Y) Python module. MAEAR EIE, 2 HA __path JEYER
Python 53t

Y2 Wregular package Flnamespace package .

parameter -- JE 5
Junction (BH7%) & A4 Sk, B8 e R DARZ I — A argument  (SU{ERLEREOLT, £
MEZ) . AIMES:
« positional-or-keyword : BB REET, 82— AMERIZ & 230 B AT AR X4t 5 Ak
fE NS5 . BRI B R, BIAIFENY foo F bar:

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

« positional-only: {UFROZE, $8E—HAEHL A E L ANSE (WRMELS il 1 ek HoE
SIS HNIERENZ G & A/ FRREX, HIAITR I posonlyl Fil posonly2:

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

o keyword-only: {UBRKHEF, $5E—DHEEHE XEFEANSE. (RKEFES e
HEUE XTES YR P& AR BT S B TE L MR BB S 2 B —1 * KE X,
BN R TR kw_onlyl 1 kw_only2:

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

« var-positional: WIAZ{E, 4552 ] ABR A — MEEECR I AL E SHR S (e FAh
BZERZNMESHZIG). ZMESELIEES LRI * E X, BIATHEL args:

20 Appendix A. RiEXBE


https://peps.python.org/pep-0420/

Installing Python Modules, % {ThRi% 3.12.11

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

o var-keyword: FIAZKHET, $57E AT DARBME R HCR Y R T 28 (MO IS C B 2%
BYSHLIG). RSB S ARETING « K23, BIA LR kwargs.

TS AT VALRI 5 E PTEANne S 4, ] AS L il e S H0di s B

2 Wargument R1EFSH . SHEESHX M H)E ILE B, inspect.Parameter 2, function
—35PA K PEP 362,

path entry -- J%fE A N
import path FE—ANEEMNLE, SWipath based finder [ RIS A RIS,

path entry finder -- #5145 A 1A HE 3%
F—a] XS sys.path_hooks (RBlipath entry hook) i& 8] [] finder, WP %52 GEE i path entry
e LA .
1§57 importlib.abc.PathEntryFinder DA T REEIEA D& AT LIRS

path entry hook -- P42 A LT
AT AT A A AT i path eniry TP BT T RERS ] sys  path hooks
B FER [0]— path entry finder .

path based finder -- 3% J- B A 6 2%
BN —FhTsb 2 £ 305 FIHE—ANimport path FHEFRAIHL

path-like object -- ZEFRJA} 4
KB RGBSR RN R A — D RRHEN str B0 bytes Xf R, B[
PAR— I T os.pathLike PRAYXIG. —ANSCHF os.PathLike WM R ATE LA os.
fspath () @é&i?fﬁ&jﬂ str 3?‘%‘ bytes %ﬂﬂgiﬁ:géﬁ%ﬁé7 os.fsdecode () il os.fsencode ()
AP I R R AT str B bytes RAIRYLER . TS ZH PEP 519 5] A 1.

PEP
“Python 2 UL HYIELHTE . —A> PEP gije— (i 30k, Ik Python A IKARALEE., Bl
7R~ Python [R5 R IE S b BE B A8 . PEP [ 24 H (O A 11 B2 AR HURS T S SRR P 1) S P 356
B

PEP [ VA48 th BB R P, WAL DO R IRV 158 LA B R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IAEE A STAELEAE I T E T S0, RCREAS IR B WARIC A SR

%10, PEP 1.

portion -- {54y
F I — A~ fir 24 25 A I B H s N SCE G (AT BEAF T — A zip U, Bk sE UL PEP
420,

positional argument -- {3/ ¥4 23 %
2 Wargument ,

provisional API -- #]%¢ API
B € AP ZHE0A RCHFIRAEARHE FE Y 0] 5 AR A MR PR UEZ AN Y T e 11 . AR IR 3 i R
A ERUIE, EHREHPARONEE, BT RETEA% DI R BT A LRI O 26T 10 5 R 3
FRHE (HRAERRIZED ). WAESOFA SR IET - UE APT I Z HIR % 23 1™
FELA PRI 1 A BT AR BB 2 X R

B2 0BT 5 APLRDE, ]S AARA R S “ I G iRt Jr 587 —— AT M) RE A A I
HRJL AT BESE SRR B — b i) S5 ARA AR TT 5

DAL B RE SR VAR PR R SE AN WD, A TR MR R I R BT B BT IR . 3 O PEP
411,

provisional package -- ¥ % {u
Z: W provisional API

Python 3000
Python 3.x S ABEAIINERT (XA FPAERAS 3 19 KA 8 TE I MBI i BL T ) o A7 IS oo
'5'?\] “Py3k” .
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Pythonic
TSR el — B AR S B4 1 Python 55 5 B KURSCRIERLE: i AN 2 ik P oAt 55 PP
AOME SR SEBACRS . B4, Python (1) I XUAE R BT for 1E/AIIRER AR M T — W] B A R iy Bir
AILR . VFZHAME T A AR EEH , HI A Python 1Y AAT I S de B A — D s

P
for i in range(len(food)):

print (food[i])

TR I Y B it B Pythonic 7 352 X HERY:

for piece in food:

print (piece)
.

qualified name -- fiL 5 %55
—NPAS SRR, BRI 4 R VR I EHZ A b SRR S R R B
127, MKE X PEP 3155, W fem 2 REN S, BRE SR SR Z 412

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

>>> C.___qualname

YC'

>>> C.D._ _qualname

'C.D'

>>> C.D.meth.__qualname_
'C.D.meth'

TG AR, TR E & AR AR IZ B DA 2 B A B A, o e A A Y
ALHL, T email .mime. text:

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

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT U5 AT A SR, 2R S . ALY E A7,
HE|Hit ok A gk, B S aEA 2RI 51 H T1EE Python AR i@ & A 1T I, {H
Tilz'?zCJ%;hon LI KHEITR. FF AW LA sys.getrefcount () BREICR IRAIHFE X L1
5] AT

regular package -- F5 AL
g8 package, BIIEEH —1 __init_ .py AR HE R,

%2 Wnamespace package .

slots
— R EAEZE TR RS I, A 5 R R S S R G RS [ S B SR AT A . BRI R TS
RPAT, (MBI AFAE S, Sl AR DS N R, BIAEE N AR Y AR, IF
IENC R OROp N o
sequence

—Mhiterable, ESRFRT __getitem_ () FRERTT VAR AR ER S BT R ITE VI, X
T—AREFHIKER __len_ () Jrik. WEFFIEBLAE 1ist, str, tuple fil bytes &, HHHE
BAR dict HFHF _ getitem () Al _len_ (), {HEMAINBSH AT, H e L
(¥ hashable BET AN S REFCRAFITE .

collections.abc.Sequence IR EREN T —ITEEEWRED, BFE __getitem__ ()

__len__ () 2:9}, iﬁﬁﬁﬁﬂir count (), index (), _ _contains__ () ﬂ]__reversed__()D SEEL
PR O RBI DAMHT register () SREAMM . EIRECE SGH A P ik EZ 308, WS
58] 388 )y 9

o0 Appendix A. RiEXBE


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

Installing Python Modules, % {ThRi% 3.12.11

set comprehension -- 4 &S5
AEHE— AT IR ARG B T BB e I IR M5 R A — BB 5. results = {c for c

in 'abracadabra' if c not in 'abc'}%%ﬁi}ﬁ?f@%%ﬁ{‘r', 'd'}o 72‘% comprehensions.

single dispatch -- M4 IR
—Fhgeneric function 7pYRIE, HELIRET BADSHINRAORERR .

slice -- Y Ji-
5 HALE T R sequence W —FF 1% G YUl i M stric sk EIER, 7E 1 T HIL
/I\[)j\ E‘%ﬁﬂfﬁﬁ’gﬁ?, WHZID variable_name[1:3:5], ﬁ?ﬁ% (TTE‘) TE‘TBEW%B@H% slice X}
%o

soft deprecated -- $k 5
BT H ) APL A WAEF dm SR, (HESH R # R 2. XFER APL R
FAESCR HIF R, (RS TS — 2 T g g .
¥ wm s AR, A APL RT3 &S .
Z: I, PEP 387: Soft Deprecation.,

special method -- $55% J5 ik
— e Python [ A 73, HRXHEAN R BUPIA TR @ BRI AnAE N 46 55 . X A YA 24 FREY
HRAEAM T RIZ . FiR 7 0 SCRY 2 I specialnames

statement -- i/
EARRETE (— AR <) AR —ZBA ] LR — A expression BN I HEFY
ZERY, 40 1f. while BY for,

static type checker -- Fi ARG A 2%
L Python (GRS I HEAT /04T, DAL R MG NP 5 45 R 0 AN TR, BiE S E 22w AR
typing BB,

strong reference -- 5 5 | Hi
T£ Python [¥) C API H1, 55| H 245 AHReA 5 AR A B g5 1 . AEQIES | ] it
T py_INCREF () SRARHUGRS | IMAEMBRS | I A8 py_DECREF () SREEIE

Py_NewRef () PREUAIHE A TOIE X SM5R5 ] . W, SAFER B FASRS] A/ F ke
%585 H FIR M py_DECREF () pREL, VARESLT] AR -

i 2 Rborrowed reference

text encoding -- 3L AN i #% 5\
T Python Ht, —AF4FH 22— Unicode 51 (FEFEH U+0000--U+10FFFF ). b T AAAHE (L i —
MERE, EREHTIME A —BFAT.

FF— N FRFRFI R — D F N FIIERRA “mfd”, TANF P8 P B G F AR iR i
i,
HEFAF ST dafthds, NG XA gA% =",
text file -- LA LAk
—MRERE IS str XF R file object s A SCA SCA S B 2 Ty 0] — T 0] 1 850 a5
Bl kb Blirext encoding. SCA A B FELFE DASCA B (o0 80 rwr) FTHFM M. sys.stdin,
sys.stdout lx)ﬁ& io0.StringIO E{/\Jifﬁﬂo
TS Fbinary file T fEREVS TS F 1 A3 £ BSCAEXTAR.
JEAF
—ANERAS/NRTT, HOEYES TR (SRR 2998 AR, BFR. BFE. FRAE. BB, AT
EIH IR IR FIR .
tokenize BIHXTANERE T Python HRIE /AT . token B S TH X&FACRAMIE L .
triple-quoted string -- =5 |55 H
HR&W =AMNESENES (7) siFR51E () WFERAS. EfEDRLESERBSH—A51 50
WFEFFREA 2R, HR2AEZMPAL. BRI TAR 3 A S R & SR 55 500G |
5, I Hol DABSER Z AT JO /g (IR EAF , RG0S SURY 749 58 B e 34T 1
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type

Python X} % ) R B vk E B @ T A4 M B X R AR E A, X500 28 84 mr i H
__class__ J@MRUTIAIEEH type (obj) RIRHEL.

type alias -- %5 4,

—ANRBA [ SGA), AT AU SRR AR AR IRAT o
KB BRI R A 22 . Biln:

e 7
def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

AT DA R g e

Color = tuple[int, int, int]

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

pass

Z 0L typing fll PEP 484, oAt HI) RE R A4 -

type hint -- J3RI74: i

annotation HAERE . RIEME. BREINIE S SR [BH{E R E TV 262 .

RAUR RS2 AR A AN /2 Python BYSRFIBR, (HEATX A X2 a5 2 WAL BILARET
IDE SEE ARG M4 5 E A

AR KBRS B B fE T DAV typing. get_type_hints () JRUIA], {HJREBAE &N
AATPA,

Z: U typing Ml PEP 484, HAA7XF B RERYTEAR A -

universal newlines -- i I #i47

RSO TR, AT BT A B B A AR Unix AT SR \nr s Win-
dows E(Jé/‘j% "\r\n"' [/y\&la}ﬂi Macintosh E{’(Jé/\]fé "\r', 72%)'1[, PEP 278 74!:[] PEP 3116 74‘:[] bytes.
splitlines () [ fR¥EZ HEBEM.

variable annotation -- 28 Fiii:

AR BB K M annotation.,
AR A RSB PERT, A TRk IR

class C:
field: 'annotation'

AR EARE T SO AE R 2 e 0 BINDA T AR B2 ine JEAY(H:

[count: int = 0

AF AR TEVA A AR L. annassign —77
Z: I function annotation, PEP 484 F1 PEP 526, Hrp3iA T lThEE. 75152 % annotations-howto DA T
SR PR Ay ) B A S B

virtual environment -- Ji 0 3555

BRI MR B0 FIERE, S0 Python NS AL £S04 AN 1 Python 43 A 60 R
ST HIBNF— RS Lzt 7Ry A Python AP 94T o

HZ venv,

virtual machine -- L1

— G el E TR Python FEUNL AT AT T 1y W i & I AL Il byrecode

Zen of Python -- Python 2§l

S Python AR N 5372, A THM S HEHAXMES . &6 HEARNEEL EEARR
Frhi A import this”,
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e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

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

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

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

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

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

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

its terms and 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, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

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

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

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

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

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

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

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 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

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
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

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

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

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

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

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

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

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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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 DOCUMENTA-
TION

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 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

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

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

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

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

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

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

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "AS IS" AND

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

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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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 &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

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 HITIEER
trace AT PAT

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,
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(B L)
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 5 UUdecode F#§
uu BELERAL DA

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 i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(B L)

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

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 fER KT kqueue FY4 & AT A H:

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<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 #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

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

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

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

MR BAE R GRS FF, W hashlib, posix, ss1, crypt i F OpenSSL AR B PERE . BEA, Python
i) Windows Fl macOS Z45F2E 7 1] e 2355 OpenSSL FEREIAS, B AFRATHAE LA HE—1> OpenSSL 4 1]
HEREIAS . X OpenSSL 3.0 it I Ho G4 fi A= A, ¥4fi il Apache ¥FR[iE v2:

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

(T
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(% 750
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 modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

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

(an example is provided in the Appendix below) .

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

"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.
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(B L)

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.

Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

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

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

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

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

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

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

EF 0
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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
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

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --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

(BETID
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(#2 E50)
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
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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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

(B L)

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL 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

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE T

—-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:
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(B L)

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

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

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

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

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

C.3.18 W3C C14N X EH

test A H) C14N 2.0 MRLE (Lib/test/xmltestdata/c14n-20/) $EEEH W3C R https://www.w3.org/
TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

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

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

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

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

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

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

C.3.19 audioop

audioop HIHLE H T SoX Ti H ) g771.c SR EREARTD . htps://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7.tar.gz

B AR /2 Sun Microsystems, Inc. f)7™ i AT TCFRHIHLE T i 7T DAFS DLBiOi8 el e AR
Hy i FEA A} 3 o
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SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

AL Sun JEACTD AR 2 A 3245 H. Sun Microsystems, Inc. 354 45 PR HAE AT . HE4E
1B el Bl A .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALATI%OL T Sun Microsystems, Inc. AN AL AT A S A 51 2k sl CHAARFIR G L )BT S
Srp i E 15T, BIGE Sun R AR BE A AR IR T .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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

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

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

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

C.3. WrRHRHaYiF =] 508 43


https://github.com/MagicStack/uvloop/tree/v0.16.0

Installing Python Modules, % {ThRZ 3.12.11

44

Appendix C. P52 F0iF T]iE



APPENDIX D

RRILER B

Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

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) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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5

EFE
U |
2to3, 11
>>>, 11
_ future_ ,15
_ _slots_ ,22
FE R

method —-—
BEA

method —-—

A

abstract base

ik, 23

%, 19

class —-— ?ﬁ]%gﬁ, 11

annotation —- FpiE, 11
argument —— %, 11
asynchronous context manager —-— % ‘/L/F _[: _F

X I, 12
asynchronous generator -- ¥4 & %4, 12

asynchronous generator iterator —-- 5‘»%/}:&

Ak R, 12

asynchronous iterable -- # % A& R £, 12
asynchronous iterator -- %ﬁlﬁf’h%&, 12
attribute —— B, 12

awaitable —- TJT%%“XT?K, 12

B

BDFL, 12

binary file —- Z3f#|UH, 12

borrowed reference -- f# A\ 5|, 12
bytecode -- F ¥, 13

bytes—like object —-- F ¥ A%, 13

C

c #%4,13

callable —- Hiﬁ}ﬂﬁ%’ 13
callback —- [H3, 13

class, 13

class variable -- ;}é?{%, 13
complex number —-— Eéf(, 13

context manager -—-— J:’FX%:EE%%, 13
context variable —-— J:_FX&i, 13
contiguous -- :'EE’:, 13

coroutine —-— Tj}ﬁi, 13

coroutine function -- A E ¥, 13
CPython, 14

D

decorator —- %ﬂéﬁﬁ%g, 14

descriptor -- R %, 14

dictionary -- ?J/ﬂ, 14

dictionary comprehension —- ?,@-%&%Eﬁ, 14

dictionary view —— FHAE, 14
docstring —— XHEFHE, 14
duck-typing —— W F AR, 14

E

EAFP, 14
expression -- RiAR, 14
extension module —- ¥ EfEk, 15

F

f-string —— f-F&&E,15

file object -- X%, 15

file-like object -- XHH £, 15

filesystem encoding and error handler —-
XHRGHmEEAEHRLERE, 15

finder —- & &, 15

floor division -- i FEUE[R%, 15

Fortran %%, 13

function —— ¥, 15

function annotation —- &R, 15

G

garbage collection —- iiﬁ@%{, 16

generator —-— iﬁk%&, 16

generator —-— iﬁk‘%‘é’ 16

generator expression —- 4K BEFXKZER, 16
generator expression —— 4 KKK R, 16
generator iterator —- é}é@%&zﬁﬁ%‘é, 16
generic function —- %A K, 16
generic type —-— 52_;5'—1’16

GIL, 16

global interpreter lock —- 4 R &4, 16

H

hash-based pyc —-- %’—f“’é\%éﬁ pyc, 16
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hashable —- H W&, 16

IDLE, 17

immortal -- KAXZ, 17
immutable -- R L £, 17
import path -- §A\¥4%,17
importer —- A&, 17
importing -- A, 17
interactive —— X 4,17
interpreted - fEA, 17
interpreter shutdown —-- @B HXH, 17
iterable —- F#&ERX £, 17
iterator —— #“RE, 17

K

key function -- #® ¥, 18
keyword argument -- X% F 5, 18

L

lambda, 18

LBYL, 18

lexical analyzer —-— ﬁﬂ&’ﬁ\*ﬁ'%ﬁ, 18
list, 18

list comprehension -- 7| X#EF R, 18
loader —-— ﬁﬂﬁ%‘:, 18

locale encoding —-— %%Izﬁﬁ%%ﬁé%f& 18

M

magic method —-- %71(7\7‘/2, 19
mapping —-— Hﬁ%%]L, 19
meta path finder -—- ﬁﬁ%%éé‘%ﬁc%%, 19
metaclass —-— 77]%»19
method -- F i

ek, 23

BEAR, 19
method -- ¥ &, 19

method resolution order —-- F AR F, 19

module, 19

module spec —-— fﬁﬁ%%ﬂ%, 19
MRO, 19

mutable —- "’Téﬂiﬁ%, 19

N

named tuple —-— /E\L%j’[‘éﬂ, 19
namespace -—- {?%?]‘Eﬂ,ZO
namespace package —- ép‘%él‘ﬂ@,m
nested scope —- #E1EFHE, 20
new-style class —-— %ﬁ'ﬁﬁé,zo

O

object —— X %,20

P

parameter —- JE%,20

path based finder —— ETERWERE, 21
path entry —- B AH,21

path entry finder —— BHFEN D& H, 21
path entry hook -— BN H4F,21
path-like object -- BZEETZ,21

PEP, 21

portion —-- E4-, 21

positional argument —- {IL &% ¥, 21
provisional API —-- # % API,21
provisional package —- ¥ E4, 21

Python 3000, 21

Python ¥HEZE; PEP 1,21
pPython HFEZE; PEP 238,15
Python HERZE P ; PEP 278,24
Python ¥ HEZE; PEP 302, 18
Python ¥ EEZ I ; PEP 343,13
Python ¥ FEZE; PEP 362, 12,21
Python ¥HEZEY; PEP 411,21
Python ¥ EEZ I ; PEP 420, 20,21
Python #HEZE Y ; PEP 443,16
Python #HEZE Y ; PEP 483,16
pPython HBEZ I ; PEP 484, 11,15, 16,24
Python HFEZE; PEP 492, 1214
Python HBEZ Y ; PEP 498,15
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