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#3% Raymond Hettinger (%3 : wh2099 at outlook dot com )
ASCRERET Python 3.8 AHLL 3.7 MG R PE. SERERYTER WS HEH H &
Python 3.8 £, 7~ 2019 4F 10 H 14 H ki .

1 HE--RHER
2 FeyEE

2.1 RERERX
%ﬁi‘B’J Eik o= AERIEAAIOV S RIRE . ERRACh IR PESERGR 2R

%Eiz MBI, TRAE A DAV Len () PHIR:

if (n := len(a)) > 10:
print (f"List is too long ({n} elements, expected <= 10)")

ALLAY 2t b 3 T BT T DU Rk s QDU G v 5 G P PEREX S D, — UG T el @ 5 &2k
F— TR T4l

discount = 0.0
if (mo := re.search(r' (\d+)$% discount', advertisement)) :
discount = float (mo.group(l)) / 100.0

Jﬂﬂ:g_r%:ﬁ:’fﬂ T T A while JER S —AME RAS T AR IR 25 2 1k, 1 [ — AN SUFE ARG PR A4 P P e off
FHBG T

# Loop over fixed length blocks
while (block := f.read(256)) != "':
process (block)

7'; &/Mﬁﬁﬁ AR MO TP e S, FERR e SR F P B —AME, 1) —ME DA E R B TR
i

[clean_name.title () for name in names
if (clean_name := normalize ('NFC', name)) in allowed_names]

TR R AT R BN R BIERE W &, AR e R T T e
HZ Y PEP 572 T RN -



https://en.wikipedia.org/wiki/Walrus#/media/File:Pacific_Walrus_-_Bull_(8247646168).jpg
https://en.wikipedia.org/wiki/Walrus#/media/File:Pacific_Walrus_-_Bull_(8247646168).jpg
https://www.python.org/dev/peps/pep-0572

(H1 Morehouse 7 bpo-35224 FRTTjk )

2.2 (NRELBERS
BT — A REOE B / RS IHIELE R EOE 2 0 AL BRI JE R B SR e X Rl
B 5T help () F)fi’ﬂ*[ﬁlﬁ{;ﬁ;}fﬁ Larry Hastings [1J Argument Clinic T B ARici) C lEAHE] .

EREGI T, S afl b HURMIEES, c B d TR MEESHEBTES, el f ER AR
WIS

def f(a, b, /, ¢, d, *, e, £f):
print(a, b, ¢, d, e, f)

LA 3o R R

£(10, 20, 30, d=40, e=50, £=60)

Hig, VAN EERE

£f(10, b=20, c=30, d=40, e=50, £=60) # b cannot be a keyword argument
f£(10, 20, 30, 40, 50, f£=60) # e must be a keyword argument

AL —A I} B Fu 4l Python pR B SE BB I C AU 5 00 s AT . BN, »
B divmod () BRAUAIESZ KT SR

def divmod(a, b, /):
"Emulate the built in divmod () function"
return (a // b, a % b)

H— PR GRS AT KT S I, W len O WEINEES K 1en (0b3, /).
X AT AHERR AR X AR ik A 98

len(obj='hello") # The "obj" keyword argument impairs readability

73— A an AR RS ARC N RO B S RVHER R BB 2 4 A SR s P A . Bln, A&
statistics Bt , JES 4 dist TEARRREMAE L. XA DA BREIA BCH 7T BE:

def quantiles(dist, /, *, n=4, method='exclusive')

HTHE / ZEMBTES AP ATT Il Ky, HAES L5 HE * *kwargs

>>> def f(a, b, /, **kwargs):
print(a, b, kwargs)

>>> f£(10, 20, a=1, b=2, c=3) # a and b are used in two ways
10 20 {'a': 1, '"b': 2, 'c': 3}

AR KL T 77 B 2T B R T 2B R YER SE 8. Bltn, AN —BifH collections
R AR

class Counter (dict) :

def _ init_ (self, iterable=None, /, **kwds):
# Note "iterable" is a possible keyword argument

HZ 5 PEP 570 T 15
( 1 Pablo Galindo #E bpo-36540 F1TTFRk . )
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2.3 ATEREFIBRXHNHITIHRREZE

Ny PYTHONPYCACHEPREF IX %% (A i ] ~X pycache_prefix) ARFFAZ FAT 15 S A BL E h
B B HFAT U R G, A R BRAR A MRS H K T __pycache_ FH%.

GAFMNLE AL sys . pycache_prefix Hiiftf (None FuRBIMLIER] __pycache_ T H3R).
(fh Carl Meyer f£ bpo-33499 H1 57k . )

2.4 HiABER SR mEiERE ABI

Python FIAEAN L2 DA A ARl /@ AL A 74 217 6 A R ABL. 7E Unix |, 24 Python AT
B I, BULERS T DA AR A A A 2 C 7 JR AN AR E A ABL A2 C 9.

KA FERTIR A @ AR E ABL A2 & X Py_DEBUG i ANx Pl Py_TRACE_REFS %, EF|A
THE— ABI RIEAE. Py_TRACE_REFS ZUSHIT sys.getobjects () BREHI PYTHONDUMPREFS
HEEAE, BalPAMEHBN . /configure ——with-trace-refs ML E . (H Victor Stinner
1E bpo-36465 H1iTHk. )

7E Unix |, C ¥ @ AL FyksE4£3) libpython, {H Android #1 Cygwin il #h. BIAEHSHE8:1Y Python 5 7]
PASN Al 3 =2 )% Python #4%7 C §7 . (H Victor Stinner 7 bpo-21536 H1 5k, )

7€ Unix |, 24 Python DATRHARIAA @R, 2 ABRAVEIAE L & B A LA T gmitny C 9 A KA A
FAENR ABI 4% C ¥ J#. (H Victor Stinner 7£ bpo-36722 H1iifik. )

BLR: Python f A #| — AN, 2 AR BT G 1 ——embed ¥ {4 45 python3-config --libs
-—embed PAKTH ~1python3.8 CKf L F 4 4% 2| libpython). ZE[W] B 32 5 3.8 FlIH AT, 1 65
python3-config —--libs —-embed H7F I iy 2 J M B} A 1B #| python3-config —-1ibs (HIA
H ——embed),

4 fm — 4> pkg-config python-3.8-embed A Il 5k K Python fix A #| — A4~ i H1: pkg-config
python-3.8-embed --libs & —1python3.8. B[E N7 3.8 MIHMA, /e pkg-config
python-X.Y-embed --libs H{E a4 mAiE#| pkg-config python-X.Y —--libs (R'AS
# ——embed) (¥ X.Y ik Python fii A4S ).

Y — 1, pkg-config python3.8 —--libs A —-1python3. 8. C ¥ @AM #iHEESF) libpython
({2 Android 1 Cygwin B4k, XFE PTG B Mot 2 HOER B I F A . (H Victor
Stinner {£ bpo-36721 HTTiHK. )

2.5 -FHBXE = ATFEINCRTEXFRERAE

B = BT f-swing. JEah £ {expr=} ' 19 E- AR IR N AR A, I— TS,
S ENTE S e

>>> user = 'eric_idle'

>>> member_since = date (1975, 7, 31)

>>> f'/user member_since

"user='eric_idle' member_since=datetime.date (1975, 7, 31)"

SR IH) - E R S I A0 S A SO 00 S 0 s

>>> delta = date.today() - member_since
>>> f'{user delta.days=:,d}'
'user=eric_idle delta.days=16,075"

= GEIARIF i Bk, ARE RS T 5 ad

>>> print (f'{theta cos (radians (theta)) L3N
theta=30 cos(radians (theta))=0.866

(1 Eric V. Smith #iI Larry Hastings ¥£ bpo-36817 H 5Tk . )
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2.6 PEP 578: Python Z{TH &% $F

Ut PEP 50 1 8 T RICL IR U8 . P35 £ Python 5 AHLACAS 5 Al . fui/FPAZE Python (A7
2 55 (W . AR 2R TN L, TR IRE PR AT RN 57 R A B B 838 4 24 )t ) A A% 1) Python it
AR

WS PEP 578 T f#FN .

2.7 PEP 587: Python #)i&8{tEC &

PEP 587 381111 —/>§( C APL JiI R HCE: Python HJ4a 1k, 4 (O HEANIC L1 A5 14 B A0 5042 1 A B 114
B DR .

EIERT AR
e PyConfig
e PyPreConfig
e PyStatus
e PyWideStringList
K%L
e PyConfig_Clear ()
e PyConfig_InitIsolatedConfig()
e PyConfig _InitPythonConfig()
e PyConfig_Read()
e PyConfig_SetArgv ()
e PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString()
e PyConfig_SetString()
e PyPreConfig_InitIsolatedConfig()
e PyPreConfig_InitPythonConfig()
e PyStatus_Error ()
e PyStatus_Exception ()
e PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_TIsExit ()
e PyStatus_NoMemory ()
e PyStatus_Ok ()
e PyWideStringList_Append ()
e PyWideStringList_Insert ()
e Py_BytesMain ()
e Py _ExitStatusException ()
e Py _TInitializeFromConfig()
e Py _PrelInitialize()

e Py PreInitializeFromArgs ()


https://www.python.org/dev/peps/pep-0578
https://www.python.org/dev/peps/pep-0587

e Py PreInitializeFromBytesArgs ()
e Py_RunMain ()

It PEP A A X S N E I T _PyRuntimeState.preconfig (PyPreConfig Z& #l) A
PyInterpreterState.config (PyConfig M) 52 By PyInterpreterState.confiqg B N
A5 T, B e e B A A A FA A 2L & .

1125 Python WIUA L B ARG S0y .
25 PEP 587 T ffH1
(th Victor Stinner 7 bpo-36763 HTifk. )

2.8 Vectorcall: FjF CPython g4k i il

s hivectorcall” Fipil F Python/C APL. ‘&1 H bR xf CLg b H T4 2 R A LAk A 7 iR XAk . AR5
AT G 7 e 2R B w4 1] et

BeRHPE B AR EIRAS, THRIAE Python 3.9 5 H 58 4 AT .

215 PEP 590 1 .

(g Jeroen Demeyer #1 Mark Shannon E bpo-36974 H1 571k . )

2.9 AFIMNBEIBE HEXEY pickle il 5

2fi i pickle £ Python #F2 R fi K E5IH AT A FFEZ s 2 WA LB, JEREE— S
LU A8 VR A%, FE 0T RE Y — 26 % i 16 15 191 an k%o el o e i JE 4

pickle il 5 5IA TXF T AN X P SCRE, XFf PEP 3118 48 p9%dia v PAS 5 pickle Jii 7 k4 71%
iy, X2 AR R E Y

25 PEP 574 T ffi0 .

(Hy Antoine Pitrou £ bpo-36785 15Tk, )

3 HiiFSFEign

o TEZHIAH continue IFAIANAIFLE finally FAIH T, X2 R R AKSEBLEAE — A
1 Python 3.8 1 LRI B . (H Serhiy Storchaka #£ bpo-32489 157k )

e bool, int fl fractions.Fraction KB MWIEHH — 1 as_integer_ratio() F¥, 5
float #l decimal.Decimal P EAH HIFEEL. X/NE) APL §° @ {#i f8 numerator,
denominator = x.as_integer_ratio () XFENEELEZ AR i@ | NPT e (Hﬂ
Lisa Roach {E bpo-33073 1 Raymond Hettinger {F bpo-37819 157k . )

« int, float fll complex MG IMAESH N __index_ () FRERIHE, WA Ty ¥ 0l H it %t
M) ¥k method __int_ (), _ float_ () B _ complex_ () HFIEAWHMIGE. (1 Serhiy
Storchaka £ bpo-20092 F1 Ttk . )

o @I \N{name} #SUAFAE B SRk i SR

>>> notice = 'Copyright © 2019

>>> copyright_year_pattern = re.compile (r'\N{copyright sign}\s* (\d ) ")
>>> int (copyright_year_pattern.search(notice) .group(l))

2019

(Hy Jonathan Eunice FiI Serhiy Storchaka £ bpo-30688 H1 57k . )

o PXE dict 1 dictview H] DA{#i ] reversed () #AHANF R IMEM . (1 Rémi Lapeyre ¥£ bpo-33462
HF1I5TER . )
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o TERRECH F R SRV ) iR E A PR E 2 BN R R . BRBIML, £ ((keyword) =arg) A
. KBFESEORMEE A ML i — b iR AF AR HA ] %5 . (H Benjamin Peterson
JE bpo-34641 F15iHk . )

o 1 yield fll return AP E— BSOS RAFEATEOR NS 5 . X175 yield Fl return 115
RS IR R TR o) — 2

>>> def parse(family):
lastname, *members = family.split ()
return lastname.upper (), *members

>>> parse('simpsons homer marge bart lisa sally')
("SIMPSONS', 'homer', 'marge', 'bart', 'lisa', 'sally')

(thy David Cuthbert #/1 Jordan Chapman ¥ bpo-32117 F 5Tk . )

o MRl [ (10, 20) (30, 40)] XFEAERIGH DT —MESH, HiFHFFE/R SyntaxWarning
P AR B RN . XA TypeError K3/ EE— DT & A il i I i BE 25 5 pl
fi#. (i Serhiy Storchaka 7£ bpo-15248 H1 Tk, )

e datetime.date Bf datetime.datetime fl datetime.timedelta X4 2 [a] B ARz B
TERF R [ AH R JE ) SE BT A )& L S Xt s B /e BARSC Bl rp (BBl a4 i) i
T datetime.timedelta B ARIZE IR BIZKEAEL, B4l astimezone (). ([ Paul Ganssle ¥¥
bpo-32417 H1 k. )

4 Python iR E 1f Ctrl-C (SIGINT) g i3 H BT P~ 4E 11 KeyboardInterrupt FE& KUk,
Python iR IIAE £33 10—~ SIGINT {555 5@ 145 AR A F ) R R N 21 242 i Curl-C #:E R FE
FIEARIR AR kiR . POSIX A1 Windows | 1) Z& i 2 FH W Hb i b RS 7E 22 B & id 4 1k i
7. (H Google [ Gregory P. Smith 7£ bpo-1054041 F1 57k, )

o BEUU O g A AR ZOR N BUA I R BOE B types . CodeType X5 T U G2 A A AL
it LT DA RS X R A — AR A AU R 5. ) 19 NESRF MY EBL BAE, B
replace () JEE5E L D EE UL S BIE TR RIS T RE.

T2 MBI statistics.mean () BRECRP IE data 1S4 FAE XA 2500 61

>>> from statistics import mean
>>> mean (data=[10, 20, 901)
40

>>> mean. code = mean. CcoO

>>> mean (data=[10, 20, 901)
Traceback (most recent call last):

de .replace(co_posonlyargcount=1)

TypeError: mean() got some positional-only arguments passed as keyword.
—arguments: 'data'

(th Victor Stinner £ bpo-37032 F1 57k, )
o XTEEL, A pow () BB =S HOE A REC S BECR 0T 40918 0L R e s Ech i, WA E

DAEARECH -1 BTSRRI T, FHXEHAL RS ROT S SBR IE G . BN, BT 38 48
137 Yy B sdion Wn] 5

>>> pow (38, -1, 137)
119

>>> 119 * 38 % 137

1

BSRe TOAE SR MR e ZA A 2B Bian, MBOR 4258x + 147y = 369 HBEUR,
YN EEN 4258x = 369 (mod 147) SRJGKARE:

>>> x = 369 * pow (4258, -1, 147) % 147
>>> y = (4258 * x — 369) // -147
>>> 4258 * x + 147 * vy

369



https://bugs.python.org/issue?@action=redirect&bpo=34641
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https://bugs.python.org/issue?@action=redirect&bpo=32417
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https://en.wikipedia.org/wiki/Modular_multiplicative_inverse
https://en.wikipedia.org/wiki/Diophantine_equation

( i Mark Dickinson 7£ bpo-36027 13Tk . )
o FHMESC 5FMFEEEEIED, SR T EE:

>>> # Dict comprehension

>>> cast = {input ('role? '): input('actor? ') for i in range(2)}
role? King Arthur

actor? Chapman

role? Black Knight

actor? Cleese

>>> # Dict literal

>>> cast = {input ('role? '): input('actor? ')}
role? Sir Robin

actor? Eric Idle

E AT ) PRUE XTI F ik 2R AR A, DR A7 B b = I 7 72 o vl e (i Rah = gk
H:

>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter Dorwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1ldwis': 'Martin von Lowis',

'tukasz langa': 'tukasz Langa',

'walter dorwald': 'Walter Dorwald'}

(Hy Jorn Heissler £ bpo-35224 H157k. )

« object.__reduce_ () FYEMAETREKE N 2N NICRMITH. 2RI ERATAN . Hri
HIEE AR TCE RZEA N (ob], state) WIRTRIAXTG . XL LI B Bl R e X S RS
B ARITTRIEAN None, L PRI TRZM __setstate_ () F¥k. (i Pierre
Glaser F1 Olivier Grisel £E bpo-35900 H1 7R )

4 FBERER

o B importlib.metadata BHFEAE T = WERIBOCEARRY (IGIF) SCRp. BN, EwRPA
A EZERPAFEMIRA S . A RS E

>>> # Note following example requires that the popular "requests"
>>> # package has been installed.

>>>

>>> from importlib.metadata import version, requires, files

>>> version('requests')

'2.22.0"

>>> list (requires ('requests'))

['chardet (<3.1.0,>=3.0.2)"]

>>> list (files('requests')) [:5]

[PackagePath ('requests-2.22.0.dist-info/INSTALLER"'),
PackagePath ('requests-2.22.0.dist-info/LICENSE'"),
PackagePath ('requests—2.22.0.dist-info/METADATA"'),

PackagePath
PackagePath

'requests-2.22.
'requests—-2.22.

.dist—-info/RECORD'),
.dist-info/WHEEL"') ]

o O O O O

(
(
(
(

( H1 Barry Warsaw #il Jason R. Coombs ¥F bpo-34632 HH 5Tk ) .
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5 BuHAIRR

5.1 ast

/
BH

AST 5 HIMAEEA end_lineno fll end_col_offset JgM, BB SE WS E. (X1
THA lineno fll col_offset @M A.)

BriGREL ast .get_source_segment () iR[H$5E AST 45 sy

(g Ivan Levkivskyi 7E bpo-33416 H1 57K . )

ast.parse () RECHA—LHAY IR
* type_comments=True FHERF SHFE AST 35 G KR PEP 484 Hil PEP 526 JEA AR A ;
» mode="func_type" W T PEP 484 7 %54 JRIVERE” Ch R EIUE SC AST 5 sk [al) ;

. feature _version= N) SRV E— LAY Python 3 JiUA . 4N, feature_version=(3,
) B async awalt %‘}ujﬂillf{%%j$o

(i Guido van Rossum 7 bpo-35766 H1 57k . )
5.2 asyncio

asyncio.run () CAMNEEREEI NFE APL, IR ET 8 1 T HAT— coroutine F3& [[] 455, [
I E S B SGER . Bl

import asyncio
async def main() :
await asyncio.sleep (0)

return 42

asyncio.run (main())

X KEEM T

import asyncio

async def main () :
await asyncio.sleep (0)
return 42

loop = asyncio.new_event_loop ()

asyncio.set_event_loop (loop)

try:
loop.run_until_complete (main())

finally:
asyncio.set_event_loop (None)
loop.close ()

BRI S EEE 21F % . K asyncio. run () MAZ{ERIZTT asyncio B P L2
(t Yury Selivanov f& bpo-32314 FR TRk . )

jgf7 python —m asyncio HF’@*AE@EE%} REPL, X LRI A f i 2% await HIFURD.
XA EEEM A asyncio.run (), FGMEAE AR UOGR I I 7 A — A 0GR -

$ python -m asyncio

asyncio REPL 3.8.0

Use "await" directly instead of "asyncio.run()".

Type "help", "copyright", "credits" or "license" for more information.

(T IUgkzE)
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(£ L£50)

>>> import asyncio
>>> await asyncio.sleep (10, result='hello')
hello

( Yury Selivanov F£ bpo-37028 H1 5tk . )

2 asyncio.CancelledError MZE4EK H BaseException A4 Exception i HAF4EK H
concurrent . futures.CancelledError. (] Yury Selivanov ¥£ bpo-32528 HITiHk . )

1E Windows |, IAEBRIA I ZEAIEF3F 8 ProactorEvent Loop. (H Victor Stinner FF bpo-34687 157k . )
ProactorEventLoop fEtH 74 UDP., () Adam Meily F1 Andrew Svetlov {F bpo-29883 H1 57k . )

ProactorEventLoop H¥E W i1 KeyboardInterrupt ("CTRL+C”) ;. (H Vladimir Matveev
7E bpo-23057 Ht k. )

WINT asyncio.Task.get_coro () HKIKE asyncio.Task P32, (H Alex Gronholm
TE bpo-36999 H1iEk . )

asyncio £ FAER] AR i 44, BN EH 2l name KPS E (L4 asyncio.create_task () B
create_task () FMEH H L, S FH LB LEMLFS IR LA set_name () Fik. (£5% A FRLE
asyncio.Task ffj repr () Hii sl W, I HERT AR get_name () B¥EMKFKEL. (1 Alex Gronholm
TE bpo-34270 H1iEk. )

Y} Happy Eyeballs ) X #5754 asyncio.loop.create_connection (). EIEEMATH, S
THAFIES:: happy_eyeballs_delay F interleave, Happy Eyeballs 235 n] 42 T} 3 15 IPv4 FlI TPv6 Fo W )
WA SR, B R S R i O T P 1 T34 . (H twisteroid ambassador 75 bpo-33530 HHTTHK . )

5.3 builtins
B compile () CikiEhT$:52 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT A5, 4/ A HiEkRT,

compile () KAVl B A TLREE N s 29 await, asyne for fllasync with fit. /G
AR BT CO_COROUTINE AR FA X4, (H Matthias Bussonnier 7£ bpo-34616 FF5THR . )

5.4 collections
collections.namedtuple () 1) _asdict () HF¥EMAE R & B dict 1 A 42 collections.
OrderedDict, BT H ol & 338 2 4 5 Python 3.7 EERIERAH S ITENF. WRET

% OrderedDict WYEAMEME, BULH MR 58 2 R 45 R4 TR E MK AL OrderedDict (nt.
_asdict ()). (fj Raymond Hettinger 7 bpo-35864 F1 57k )

5.5 cProfile

cProfile.Profile RIEAIHIAE LN SCE B S . TEBATI X — AR HeSC B BE A

import cProfile

with cProfile.Profile() as profiler:
# code to be profiled

(Hy Scott Sanderson 7£ bpo-29235 H1 57k . )
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5.6 csv

csv.DictReader BAESFR ] dict A2 collections.OrderedDict, I T HIMAESH ek H.
THEETE D NAE R SR PR B BT« (Fi Michael Selik ¥ bpo-34003 H1 57K )

5.7 curses

W T —ANE28 8 T1R1E T )2 ncurses I ZEHI{E B ncurses_version. (1 Serhiy Storchaka ¥
bpo-31680 H1 k. )

5.8 ctypes

FF Windows |, CDLL M H T2RIAER:Z winmode T2 K45 E H TK)Z LoadLibraryEx & I TER.
BN SO R F AT F AL (0 E% DLL (OB, fu4% DLL f77iitde (ARG DLL i
T SE R A% ) PAMGHEE add_dl1l_directory () #MAYEEAE. (M Steve Dower 7E bpo-36085 H1
TR )

5.9 datetime
W T B R #F datetime.date.fromisocalendar () Hll datetime.datetime.

fromisocalendar (), Ef14BET 1SO &4y, FFSMENAFES K date fl datetime
XA XM BB 2Ed isocalendar FEMEHR/E. (i Paul Ganssle ¥ bpo-36004 157k, )

5.10 functools

functools.lru_cache () IUYER] EAZAE 208 1M A2V R B 2 e ) R A PR UG A 5 3 21
TEAS B Sy

@lru_cache
def f(x):

@lru_cache (maxsize=256)
def f(x):

(i Raymond Hettinger FE bpo-36772 15k . )

ISINTH) functools.cached_property () 2Migy, M TFELGIA G ENZ AT BEHMER
.

import functools
import statistics

class Dataset:
def _ init_ (self, sequence_of_ numbers):
self.data = sequence_of_numbers

@functools.cached_property
def variance (self):
return statistics.variance (self.data)

(th Carl Meyer 1 bpo-21145 HTTHR)

W T#H#) functools.singledispatchmethod () 2ifigs n]{# [ single dispatch 5 yEiES S,y 12 7Y
R
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from functools import singledispatchmethod
from contextlib import suppress

class TaskManager:

def _ init_ (self, tasks):
self.tasks = list (tasks)

@singledispatchmethod
def discard(self, value):
with suppress (ValueError) :
self.tasks.remove (value)

@discard.register(list)
def _(self, tasks):
targets = set (tasks)
self.tasks = [x for x in self.tasks if x not in targets]

(f Ethan Smith ¥ bpo-32380 FH ik )

5.11 gc

get_objects () BIFEREIEZ— ATk generation 5 K38 & — A H T IREOG S0 4 5 #% . (i Pablo
Galindo 7£ bpo-36016 H1 5Tk, )

5.12 gettext

WINT poettext () FHASBIEA. (1 Franz Glasner, Eric Araujo FI Cheryl Sabella £ bpo-2504 H1 51k, )

5.13 gzip

W mtime W23 gzip.compress () AT R EIMH H . (H Guo Ci Teo FE bpo-34898 HI k. )

SF T4 2R AL TR ek B gzip O IMAE ¥ 5| & BadGzipFile Jii A2 OSError. (i Filip
Gruszczynski, Michele Orru §{1 Zackery Spytz ¥£ bpo-6584 H1 57k . )

5.14 IDLE 5 idlelib

AL NAT (BRINEN 50) f% R & — 4% 41 . N TRAYE Settings XHEHER) General 1 ) PyShell
TR AT IE M. BoE MR K AT DAE S AR R . T A S R A
BT, BRI AT R AT AR 52 A 7 1 . (Fh Tal Einat £ bpo-1529353 HH 51k, )

TE Run 3% B 381 7 ”"Run Customized” PA(E i B & S B R IZITHIE . fy A AT a3 21T S B 2 98
A sys.argve BEATEE R IR A & SIS R SoRTEwE A b . P nl DAZE 38 & 17 Shell 5= AR
J& . (H Cheryl Sabella, Terry Jan Reedy 2 A¥E bpo-5680 F bpo-37627 157k, )

1f IDLE gr#fasfad L R 38m 7l 3em475 . @ DT BRAAR BR1T5, B AEXE RS B XS EHE ) General
PET R PR A E . BT 1 H 4TS5 0] RAYE Options 3% B A /s FIBSGEL . (1 Tal Einat /1 Saimadhav
Heblikar 7£ bpo-17535 H1 57k, )

PAE 2 il 1] OS AH L4 AE Python P47 HR A Tel A4 e bA 7444 . X feiFfE IDLE HAbH emoji A1 H:
fli Al BMP P47 o JX B8 ARRF AT s 2 A B AR I RIORG I . “7 4% HR A Tel £ Python 1454 [l e e BL7E
ALTEERM . (SR FEAEZ NI i %5 Ty, [R5 Z ) Serhiy Storchaka 7 bpo-13153 i
o)

7E 3.8.1 i
IR EAR N AR IR 2B 5. (Hh Zackery Spytz 7 bpo-4603 HIFTHK . )
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Esc #PIAE 2 5514 IDLE #h4 42 /R 1. (1 Johnny Najera 7 bpo-38944 H1 57k . )
FAES R AR 3.7 HEI AT
A KBTI A, Freh 42413 . (H Terry J. Reedy 7F bpo-37765 ik )

5.15 inspect

inspect.getdoc () EREINFER AFRE] _ slots_ WISCRYFAFER , R B R — e R T+
FFE) dict BIE. XM TR T HEIE AW property (), classmethod () fll staticmethod ()
25 R BRI SRS R T

class AudioClip:

slots = {'bit_rate': 'expressed in kilohertz to one decimal place',
'duration': 'in seconds, rounded up to an integer'}
def _ init_ (self, bit_rate, duration):

self.bit_rate
self.duration

round (bit_rate / 1000.0, 1)
ceil (duration)

(rh Raymond Hettinger 7& bpo-36326 FR TR . )

5.16 io

LEIFRBIR (X env) MR, 10.TOBase LLEMBAELTE close () kKM F4 5 A
o R RS RAT A A SR 2 . () Victor Stinner 7E bpo-18748 Wik . )

5.17 itertools

itertools.accumulate () EREHM T A[ER] inifial T2 HHRGE—HIIG1E:

>>> from itertools import accumulate
>>> list (accumulate([10, 5, 30, 15], initial=1000))
[1000, 1010, 1015, 1045, 1060]

(Hy Lisa Roach £ bpo-34659 1k, )

5.18 json.tool

“{?ﬁbﬂii?@”)i --json-lines TR ATTREHT N B 00AY JSON Xf4 . (Hi Weipeng Hong 7E bpo-31553
HTTHR

5.19 logging
A logging.basicConfig () #MINIT force XAEFSEL, M HEERS, KRB H &0k AR MTEL
A AL PR PRI T B A S 00T 8 R B TC B BTRRS BRIF  HA]

DR T — N RIAFAERY 8, 24—~ H S AL PRER 5X basicConfig() YR, X basicConfig() {4 J5 22
SR Z0 . X BT A B R AT E Jupyter ZEICASTE T I B H AR RO E IR A 2
PRI R o

(H1 Raymond Hettinger $#21%, Hi Dong-hee Na £, Ff1 Vinay Sajip ¥ bpo-33897 Hi5g i H #%. )
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5.20 math

AN T AR math. dist O AT HEPRZ ERROLR A . (d Raymond Hettinger 7 bpo-33089
HITTHR - )

PRET math.hypot () PREAEAAIEE ZW4ER . 2 HIE R 2-D 1EHL. (i Raymond Hettinger 7
bpo-33089 1 5THk. )

AT H R math . prod () YENAY sum () [A128, ZPREGR [Dstart’ {H (BRIAE: 1) FeLA—EF Tk
AWOEJ:H)oN

>>> prior = 0.8

>>> likelihoods = [0.625, 0.84, 0.30]
>>> math.prod(likelihoods, start=prior)
0.126

(1 Pablo Galindo 7 bpo-35606 H1 5Tk . )
W T AR A A RE math.perm () Ml math.comb ():

>>> math.perm (10, 3) # Permutations of 10 things taken 3 at a time
720
>>> math.comb (10, 3) # Combinations of 10 things taken 3 at a time
120

(rh Yash Aggarwal, Keller Fuchs, Serhiy Storchaka #{] Raymond Hettinger 7 bpo-37128, bpo-37178 #ll bpo-35431
BTk )

W T — A math. isqrt () HFIFERIEECT 5 IR I F TR S8 SR BCRTE
KEEL . EMPITHELL floor (sqrt (n)) PEZLL math.sqrt () 18:

650320427
>>> 5 =1 ** 2

>>> r

>>> isqgrt(s - 1) # correct
650320426

>>> floor(sgrt(s - 1)) # incorrect
650320427

( H Mark Dickinson 7£ bpo-36887 H1 ok . )
PRA math. factorial () A2 IEREEEZ%. (H Pablo Galindo #£ bpo-33083 H1 itk )
5.21 mmap

mmap .mmap EMIEHAE — madvise () FEM T madvise () RS M . (H Zackery Spytz ¥E
bpo-32941 H1 ik, )

5.22 multiprocessing

W T#H multiprocessing. shared_memory #idt, (i Davin Potts ¥£ bpo-35813 Hi 5Tk, )
Tr macOS |, FFEBHAE Y Esh =2 *spawn* JF3h 7R, (1 Victor Stinner £ bpo-33725 FH5THR. )
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5.23 os

1E Windows FiR N T #i 4L add_d11_directory () HITHERAY EEIREEH ctypes MM# DLL
IR AL AL AR SME R %42 . (H1 Steve Dower 7£ bpo-36085 FHTTER . )

W TR os.memfd_create () BREUH T HE memfd_create () 24 EM. (H Zackery Spytz Fil
Christian Heimes ¥ bpo-26836 H1 5 Ek . )

7E Windows I, Ko F T ALBREMENT ., (BIEFF S8 A H %) M2 ESRITHBRIERS.
T, os.stat () BUFERF <l Dy AE R SR RIAEAT N ZE, 1 os. 1stat () R HITHHAR N
CHPRAH” WA, THZIH os.stat () FTHFHALWEMIT A FEFARDILT, stat_result.
st_mode K HONAFSHEE2 M AR AWM S AR i i ¥ S_IFLNK. BEARHHAMA R EMT S, R
) stat_result.st_reparse_tag &L

7F Windows I, os.readlink () PI{ERENSILE H s ZEFRE. R islink () &% H R ER:R ] False,
HIH e A islink WU RFELEHIERAU N H %, TSP os . readlink () Frgl ARG EL
TES AT %

(Hy Steve Dower 7£ bpo-37834 H1TiHRk . )

As of 3.8.20, os.mkdir () and os.makedirs () on Windows now support passing a mode value of 00700 to
apply access control to the new directory. This implicitly affects tempfile.mkdtemp () and is a mitigation for
CVE-2024-4030. Other values for mode continue to be ignored. (Contributed by Steve Dower in gh-118486.)

5.24 os.path

IR [T 7 IR AE LSS SR os . path BREBIAN exists (), lexists (), isdir(), isfile (), islink (), DA
J% ismount () AEXT THEEHE OS EHToVA TR B FAF BT 1 B2/ 2218 0] False A5 A&
ValueError B{H T2 UnicodeEncodeError #il UnicodeDecodeError, ([ Serhiy Storchaka ¥
bpo-33721 15Tk, )

expanduser () £ Windows FIYEP ] USERPROFILE MIEAS BN AT HOME, J5EilHE A —
% B P P58 E . (F Anthony Sottile 7E bpo-36264 H15Tk . )

isdir () 7 Windows [XFANF R ANFELER) H SR EER 9] True.
realpath () f£ Windows FIITES IR BIEMAT A, AIEAF S8 H Rk .
(Hy Steve Dower 7£ bpo-37834 H1 ik . )

5.25 pathlib

1% ] ff R {E 45 SR B) pathlib.Path FYEBI U] exists (), is_dir(), is_file(), is_mount (),
is_symlink (), is_block_device (), is_char_device (), is_fifo (), is_socket () IFEXT
HETE OS BRILEFRN P FAFR FIT MR & ] False T AZ5| K valueError B H 12
UnicodeEncodeError. (H] Serhiy Storchaka ¥F bpo-33721 HiTTHR. )

WY pathlib.Path.link_to () HT-AEHE M AN, (1 Joannah Nanjekye £ bpo-26978
H5THk . )
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5.26 pickle

pickle ¥ EFHAMEXS CALE Pickler A ATt URFIRIY reducer_override () JrikkE
R BRI EFEZ 4 . (H Pierre Glaser F1 Olivier Grisel £ bpo-35900 H1 iR . )

5.27 plistlib

NI T #HHY plistlib.UID HJF3h T4 B BRI G A £ 3 NSKeyedArchiver g i i — 3 il plists ) 52
. (i Jon Janzen ¥E bpo-26707 F1 5k, )

5.28 pprint

pprint MHCH HEHRIN T sor_dicts TH5. BRNHILT , SCSL At ARSETE o T EL-2 R
HEFFHERE . (ELR, AL sort_dicts BERMRE, WIS S-SR AT IRUT: . e8] 5 JSON i A
HERT LB 2 AT T

BRILZAh, B3N T — N ERHT R pprint .pp () , BEFEMIT pprint.pprint () {HEW sort_dicts
AN False:

>>> from pprint import pprint, pp
>>> d = dict (source='input.txt', operation='filter', destination='output.txt")
>>> pp(d, width=40) # Original order
{'source': 'input.txt',

'operation': 'filter',

'destination': 'output.txt'}
>>> pprint (d, width=40) # Keys sorted alphabetically
{'destination': 'output.txt',

'operation': 'filter',

'source': 'input.txt'}

(H1 Rémi Lapeyre 7F bpo-30670 H1 7 HER . )

5.29 py_compile

py_compile.compile () PIE B4, (1 Joannah Nanjekye ¥£ bpo-22640 F1 57k . )

5.30 shlex

BT shlex.join () PBREERN shlex.split () [RE#EAE. (B Bo Bayles £F bpo-32102 H1 7k, )

5.31 shutil

shutil.copytree () MAEHEZ A dirs_exist_ok XfFZ%(. (i1 Josh Bronson 7§ bpo-20849

shutil.make_archive () FUFEXT IR ERIA # ] modern pax (POSIX.1-2001) %3 DATE T AT B AE 1
FIFRIE—20r:, SRR B X} tarfile AU M. (B C.AM. Gerlach £ bpo-30661 H51Hk . )

shutil.rmtree () £ Windows | BI7E SRR H R IER N A S HHERE R H PN A . (H Steve
Dower ¥ bpo-37834 FRATTRR. )
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5.32 socket

TN T 3N create_server () fil has_dualstack_ipv6 () BRELAHSMLTER B IR 5 2 BB )
i@ﬁ‘%ﬁ?@fﬂz‘fﬁfﬁﬁ%7 FLFETE 7] — B F2 5 1 [F] B 492 32 TPv4 1 TPv6 JE42.  (H1 Giampaolo Rodola 7
bpo-17561 Wik .

socket.if_nameindex (), socket.if nametoindex () ll socket.if_indextoname () R
Z4F Windows F528. (1 Zackery Spytz 7F bpo-37007 HiwtHk. )

5.33 ssl

NI T post_handshake_auth il verify client_post_handshake () 4 52 F f#1 451k TLS
1.3 BT J5EIE. (A Christian Heimes ¥E bpo-34670 H1 57k )

5.34 statistics

WINT statistics.fmean () fEN statistics.mean () MJEEEEH IR S EUR A . (B Raymond
Hettinger /1 Steven D’Aprano ¥ bpo-35904 HH 7 Ek . )

WHT statistics.geometric_mean () ([ Raymond Hettinger 7 bpo-27181 F1 57k, )

WHIT statistics.multimode () FTR Bl WAHAISFE. () Raymond Hettinger 7F bpo-35892 A
WY statistics.quantiles () H T RS R 2 A SFMFXE (GNP 60, 560
5 %7). (i Raymond Hettinger ¥ bpo-36546 FRTTRR . )

WINT statistics.NormalDist ] FEI@MBEMFENLZ S IES2 . (i1 Raymond Hettinger 7
bpo-36018 FEEHk. )

>>> temperature_feb = NormalDist.from_ samples([4, 12, -3, 2, 7, 141)
>>> temperature_feb.mean
6.0

>>> temperature_feb.stdev
6.356099432828281

>>> temperature_feb.cdf (3) # Chance of being under 3 degrees
0.3184678262814532

>>> # Relative chance of being 7 degrees versus 10 degrees

>>> temperature_feb.pdf (7) / temperature_feb.pdf (10)

1.2039930378537762

>>> el_nifio = NormalDist (4, 2.5)

>>> temperature_feb += el_nifio # Add in a climate effect
>>> temperature_feb

NormalDist (mu=10.0, sigma=6.830080526611674)

>>> temperature_feb * (9/5) + 32 # Convert to Fahrenheit
NormalDist (mu=50.0, sigma=12.294144947901014)
>>> temperature_feb.samples (3) # Generate random samples

[7.672102882379219, 12.000027119750287, 4.647488369766392]
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5.35 sys

ST HH) sys.unraisablehook () BREL, WI#E L ARG AMALEE “RA[5] KR HE". BT
KT 5 H Python A INEAAFERIRH A . Blan, 4— g8 ESER BIRET (ge. collect ()
o & 54 . (H Victor Stinner 7£ bpo-36829 H1 5Tk . )

5.36 tarfile

tarfile BHIIAEXTEI AR EA (A modern pax (POSIX.1-2001) %=1 AN F- 2 Z Bl GNU % Jgt&=.
RE S AR UEAFN A RS g — g (UTF-8) $27t 75 & nl ot e pt 7 At —2eq54b. (M
C.AM. Gerlach 7£ bpo-36268 5Tk . )

5.37 tempfile

As of 3.8.20 on Windows, the default mode 00700 used by tempfile.mkdtemp () now limits access to the
new directory due to changes to os.mkdir (). This is a mitigation for CVE-2024-4030. (Contributed by Steve
Dower in gh-118486.)

5.38 threading

WINT 1 threading.excepthook () FREUH ALK RN threading. Thread. run () 5%,
B0l g 2k DA s A anfrT A PE R dE #K ) threading. Thread.run () 5% . (H Victor Stinner ¥£ bpo-
1230540 HH5Ek . )

W T #H 1) threading.get_native_id () HZ{VA N threading.Thread 2K native_id &
P BTSSR BT B4 24 B0 2 RE 10 DR 2R B R R ID. IERE AR & BT, 20
get_native_id T#ER. (H Jake Tesler 7£ bpo-36084 H1 itk . )

5.39 tokenize

MAER R B HATHI M AR, tokenize BIBLELTE &R HIR I NEWLINE JE4F. WATHEIEE S C
TE TR N ERA T AAIPCEC . (B Ammar Askar 7E bpo-33899 HiGiHk. )

5.40 tkinter

JE tkinter.Spinbox W ¥ W T J ¥ selection_from(), selection_present (),
selection_range () fll selection_to (). (Hi Juliette Monsel ¥E bpo-34829 FH TRk . )

JF tkinter.Canvas P T ¥ moveto () o (H Juliette Monsel ¥ bpo-23831 H1TiHk. )

tkinter.PhotoImage RIFEE A transparency_get () #l transparency_set () F¥. (H
Zackery Spytz {E bpo-25451 I HTHR. )

5.41 time

> macOS 10.12 F$h 7 Hinyit4h CLOCK_UPTIME_RAW. (H Joannah Nanjekye 7E bpo-35702 H1 57k )
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5.42 typing

typing BRI T —28 5

o AT G RO T, S PEP 589 fll typing. TypedDict. TypedDict Hf 5245
ARG BRAEOL N R AR SR TR It . 157 total=False” DA Fu i/ A S ] LTI

class Location (TypedDict, total=False):
lat_long: tuple
grid_square: str
xy_coordinate: tuple

o Literal 287, 0l PEP 586 fil typing.Literal, Literal Z8F4FEH]—ANE 2 0l R [MIE W R & S —
ANE AR E B IHE:
def get_status(port: int) -> Literal['connected', 'disconnected']:
« "Final” A8 5. BREL. HYEAIZE f’%ﬂ PEP 591, typing.Final fll typing.final (). final fRE
??A%HF%%?S%E*Q%%%FE%J b, EEEEHIRE:
pi: Final[float] = 3.1415926536

o T EX . Z L PEP 544, t yping.Protocol fil typing.runtime_checkable () . fij LA ABC
Bn typlng. SupportsInt IFESE Protocol T2,

o FHIPMK typing. SupportsIndex,

o MRS typing.get_origin () Ml typing.get_args ().

5.43 unicodedata

unicodedata PEERINLEE T A # ] Unicode 12.1.0 AR

FIREL is_normalized () WA HREIEF AT R MR E IEMIER, 0H 2 WERIHETFAFH IE
A ERS 2, () Max Belanger, David Euresti §{] Greg Price ¥E bpo-32285 il bpo-37966 H1 57 #k . )

5.44 unittest

WY AsyncMock PASZHRERAIRAN) Mock. [RIISHEESIN T AH M (A W7 5 B BUH T, (i Lisa Roach
1E bpo-26467 HriiHk. )

unittest ¥x il T addModuleCleanup ) M addClassCleanup () PA % X%} setUpModule () FHi
setUpClass () #47iEP. (H Lisa Roach ¥E bpo-24412 H157HR . )

— LU T R A AE HEA%E%UIBT FTE —S2Brif 513, (1 Petter Strandmark £ bpo-35047 #1757
ko)

unittest B YT unittest . IsolatedAsyncioTestCase Bl FITMEAE IR HF . (H
Andrew Svetlov 7£ bpo-32972 H1 57k, )

NVIE

import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

async def asyncSetUp (self):
self.connection = await AsyncConnection ()

(T oakED)
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(£ L£50)

async def test_get (self):
response = await self.connection.get ("https://example.com")
self.assertEqual (response.status_code, 200)

async def asyncTearDown (self):

await self.connection.close ()

if _ name_ == "_ main_ ":
unittest.main ()

5.45 venv

WAE venv LA 6 FES S Activate . psl AR T-7E PowerShell Core 6.1 R ii& EIIEAIE . (H
Brett Cannon 7£ bpo-32718 H1 ik . )

5.46 weakref

i weakref.proxy () &[]l RIS G BULE Bk H A AGE AR SMI SRR MR R VA IZ AT @ f1 e=. (M
Mark Dickinson f£ bpo-36669 HTTHk . )

5.47 xml

YE %t DTD FIAMESLAAR RN M, TEBIATE I T xnl . dom.minidom I xml . sax BEHRFRALEE S
ek, (H Christian Heimes £ bpo-17239 iR . )

xml.etree.ElementTree B . find* () FIEXFHERIFE R {*tag, BRI ZMK A
2423 [8) DA B R [R] 45 78 fi 44 25 [ G AR {namespace}* (i Stefan Behnel 7£ bpo-28238 H1 51k . )

xml.etree.ElementTree B2 AL T s B C14N 2.0 (1) # K #( —xml.etree.ElementTree.
canonicalize (). (M Stefan Behnel 7£ bpo-13611 F1 57k )

xml.etree.ElementTree.XMLParser W HIRXTE A3 H A JE 5 start_ns () fl end_ns ()
sk aS A E S, A, xml.etree.ElementTree.TreeBuilder HARR P B HACILA
KRR BEAE  FE R BT S EIr A U4 . (H Stefan Behnel 7£ bpo-36676 il bpo-36673 H
DTk )

5.48 xmilrpc

xmlrpc.client.ServerProxy I CIF A BEIY) headers J 572 AR J Wt R 4 R 1 3K 0% ) HTTP
B LA BEAFAERG 1 2 — R A ERUA N A E R ) S e 2 W GE M b T A (1l Cedrie
Krier £ bpo-35153 H ik, )

6 TEHEEMLIL

o subprocess FIHRIIEREAEFLLEEN R H os.posix_spawn () BREATIEELFHIMRE. HEI,
BRI A {LRR macOS fil Linux ({1 glibc 2.24 s HRRAS ), 2R 2 DA 4544

— close_fds Jy{RAH ;
— preexec_fn, pass_fds, cwd | start_new_session JE S A1 & ;
— executable FFEAL 5 — N H k.

(H1 Joannah Nanjekye #fl Victor Stinner £ bpo-35537 H1 5Tk . )
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e shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil.copytree() i
shutil.move () ¥F Linux il macOS £ 1{#i [ F-& % J& 1) fast-copy” 25 H AT B3R, “fast-
copy” BMWREYE NIRIERET M, AL T out fd.write (infd.read () ” FHAER
i i Python " i F P25 [0) 80 X . E Windows [ shutil.copyfile () £l B RKAERIA G b X
(1 MiB [fii A2 16 KiB) 3 Hfli & T memoryview () [ shutil.copyfileobi () A, EF—
X NP DT—AS 512 MiB SO B HE THAE Linux F 252k +26%, 7F macOS |5 +50%, ¥F Windows
N +40%. BCAMEFREFET /DY CPU JE#. £ L shutil-platform-dependent-efficient-copy-operations
—47. (4 Giampaolo Rodola #£ bpo-33671 F1 o7k . )

e shutil.copytree () SRIBPHTFHFZIEN os.stat () {HIFH os.scandir () RE LG H#
DURREL. #8 DI—E 1 8000 SCAFAY H Sk M EEHE FHTE Linux 2524 +49%, 7E Windows |24 +20%,
XFF Windows SMB = H S0k +30%. LAk os.stat () RGETH AR EREA T 38%, fifs
shutil.copytree () FEME RS F&F . (i Giampaolo Rodola FE bpo-33695 H1 37
ko)

o pickle B REIA VMU IRTE A Protocol 4, H5 FL.7E Python 3.4 g | A . E#2At T L H Python
3.0 2 7] F 1) Protocol 3 B & HPE BN HE /NI i R

« N PyGC_Head B T/~ Py_ssize_t bl FrARE: GC x4 (B4 wple, list, dict) K/
AT 48K 8 45, (H Inada Naoki #£ bpo-33597 HHTTHk. )

e uuid.UUID YES(i ] _ slots__ PABDINTEE . (i Wouter Bolsterlee #/1 Tal Einat ¥£ bpo-
30977 Hi 5tk )

« operator.itemgetter () BIPERESRTE T 33%. AL TSEUCTE, I3 WAGTE o4l P AR
TR IR DL T — Rl 2 G2 AR i s B H 1) o (1 Raymond Hettinger 7
bpo-35664 HITTHL .

o PR THE collections.namedtuple () FHFEEK. EIIBAEMEERTHAEAL, WK
A Python e sE il A | B #k B2, (1 Raymond Hettinger, Pablo Galindo #/l Joe Jevnik, Serhiy
Storchaka £ bpo-32492 F1 37k )

o QAR AR ATERRTR KT H (B ARSI T __len_ ), list Mg B BN
T wh X o X (HAS BT ) 2 i 51 2R e U8 5 FH P39 082> 7 12%. (1 Raymond Hettinger £/l Pablo Galindo
TE bpo-33234 F15THk. )

o FERG BB 24— AN EETCAR BRI, Z BIAFTE— A5 slots (1 3E 25 1] . (Hi Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, fI Serhiy Storchaka ¥£ bpo-36012

BT )

o W TR LRV 2 N B SR B I S B A i T A o 30K (515 B 7 B DAy 6 R 5O 3 1) i B
J+T 20--50%. (i Serhiy Storchaka £ bpo-23867, bpo-35582 #ll bpo-36127 FH TRk . )

* LOAD_GLOBAL 454 HIAE 2 i I i1ty "per opcode cache” HLil. B MH EIAEIRT) T KLY 40%. (i
Yury Selivanov #/] Inada Naoki ¥F bpo-26219 H1 5k . )

7 ¥33E%0 C API k3

o« BIARY sys . abiflags BN A2 45 pymalloc () m BURAFAE X (FEig2 75 /5 ] pymalloc
MR AR A ABLY) N9 Fk. (i Victor Stinner 7£ bpo-36707 HiTTHk. )

AR RSB F-
- H&%%¢ python3. 8 #2)¥, AHA python3. 8mFEF.
- H&928 python3. 8—-config iAY, AHA python3.8m-config {7,

-m EARC S M S E XA EE TR R TR E WP R R A
Je 5 =07 AL 7R AR RN 2 ke W B H I an A PyPT R #K 9 BE #. A Linux Sh f,
Python 3.7 19 J5 4 .cpython-37m-x86_64-linux—gnu.so fF Python 3.8 H1 g .
cpython-38-x86_64-1inux—gnu.so.

o HECPTALEL T A SR SO A X AN R AR 21 APT:
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- Include/*.h W NRIFAAEM AA RERR C APL,

- Include/cpython/*.h W} CPython LB AFEEM C APL; AF APL, 44,7 API i}
Jm _Py or _PY HijZk.

- Include/internal/*.h & CPython %5 5% @ ALAE NE C APL. It API N E£&m T3
ZEARUEI HAS Y AE CPython PASMIEE A o B AT 2 FFANGE I 145 501 R a2 1 75 =K 451 G ] il A
4 BB 43 A1 45 0 0 B B2 17 17) CPython P ERENH 1T AN 8 3k 18 F R 2 o 1tk APT B7E & 3 ik
make install ZZ3E[M.

(th Victor Stinner £ bpo-35134 #i1 bpo-35081 #1357k, #H5¢ T{EM Eric Snow £ Python 3.7 f1 &2 )

o FEETOHHCAFSNIKREC TESRBANR M RAE LR, ENAERA 5 EM KRR,
AR HAT R .

- Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

- PyObject_INIT(),PyObject_ INIT_VAR()

B EE: _PyObject_GC_TRACK(),_PyObject_GC_UNTRACK (),_Py_Dealloc ()
(| Victor Stinner 7 bpo-35059 H15i#k . )

e PyByteArray_Init () fll PyByteArray Fini () EREE . Bf1H Python 2.7.4 i1 Python
3.2.0 E B A LA AL, BEHERRTEZ R APL (BE i ABD 2 4, I HAR#E S A SCH. (H Victor
Stinner £ bpo-35713 H15tik. )

« PyExceptionClass_Name () B4 RBHIINSE R const char * |iidE char *. ([ Serhiy Stor-
chaka 7 bpo-33818 H1 57k, )

e Modules/Setup.dist 5 Modules/Setup WFHHILFEC L. Z Bi7EH 3 CPython AL H
BF, & E T 8#% D] Modules/Setup. dist (FEJRIESHN) | Modules/Setup (FEF AT PY)
PASCE B HATAT R o IR T 3 R A — mian b, (B2 XHE R CPython & HEFE A FF
KRB E WA FE RIS, AR HE DIz ST B S 30 R

SAE I R LR 25 RIS P Modules /Setup BB HEWA S % SCPRIOTT 5 e
CPython Hy—A> git 48 SLBCHb T SCHF e ARG AL T T2, SEADRLA TR TMFCEE (T SR 2 —

( By Antoine Pitrou £ bpo-32430 H1 5Tk, )

o K Python 45l C B AT s BB AN PyLong_AsLong () PARGHTA "1 Z RBEAERAAL L HIT
ISR R EI U PyArg_ParseTuple () IAEAR W RERF A __index__ () FREEITIAI
A _int_ O MTAA __int_ () FEHEEA __index () HIAMIXIE (BN Decimal
Hl Fraction) Bk HFEAEA, SFTEMT _ _index_ () WXL PyNumber_Check () HAF
¥k [E] 1, PyNumber_Long (), PyNumber_Float () fll PyFloat_AsDouble () PUAEUNE A fE
B iH _ index_ () J¥k. (H Serhiy Storchaka 7E bpo-36048 F1 bpo-20092 H1 57 k. )

o HEDHCRA R BAERFHE I E AN IHE PyObject_Init () (MHXFMZ PyObject INIT) H1f5]
FTHEOm AR 2 FE PyType_GenericAlloc () Y. 1BERSER Al ol (k4 Ee A2 3 ] RE R E kAT
P, (Hy Elizondo 7£ bpo-35810 Hr k. )

o PR EL PyCode_NewWithPosOnlyArgs () SRiFQIEAIEXT L fl41 PyCode_New (), {HiFH
—ANERAME posonlyargcount T2 DAFE AL KR B S 4074 . (R Pablo Galindo 7 bpo-37221 #1757
Hk.)

e Py_SetPath () ALK sys.executable W NIEF5EH P12 (Py_GetProgramFullPath ())
MABTEF4FR (Py_GetProgramName () ). (H Victor Stinner Z£ bpo-38234 H1T7HR . )
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#H

distutils ff) bdist_wininst MMEC TN, B bdist_wheel (wheel ). ([ Victor Stinner
FE bpo-37481 15tk )

ElementTree B ) 2 F H 5 ¥ getchildren() fl getiterator () IS 5| k&
DeprecationWarning ffj N4 PendingDeprecationWarning. ‘E{]f¥E Python 3.9 1454

4. (f Serhiy Storchaka £ bpo-29209 H1 57§k . )

¥ AN 2 concurrent.futures.ThreadPoolExecutor W £ 4l By XF & £ 45 loop.
set_default_executor () S #F M, H¥EFE Python 3.9 2% |-, (H Elvis Pranskevichus 7
bpo-34075 H1 k. )

xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper Ml fileinput.
FileInput B __getitem_ () FEC#HFH.

XEETTIRA SR B EATHY index T2, FHUCHIREI TN —25H . (1 Berker Peksag 7E bpo-9372
ik )

typing.NamedTuple 2 L F ] T _field types J& tE 1 &t I B & [ # 5 & W
__annotations__ J&f. (H Raymond Hettinger ¥£ bpo-36320 157k . )

ast Z& Num, Str, Bytes, NameConstant fl E11lipsis #i#l N E 7 HK-AE R Y Python A
RRAE . W24 Constant. (Hj Serhiy Storchaka fF bpo-32892 HiTiHk . )

ast.NodeVisitor W F ¥  visit_Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () fll visit_Ellipsis() B2 ¥ F M, I H FE K ¥ 1 Python
AN . 7 visit_Constant () FVEEAHRATA HEY A . (H Serhiy Storchaka
TE bpo-36917 gtk )

asyncio.coroutine () decorator & F { F ¥ AE 3.10 R P i B . JF A Y Rasyncio.
coroutine T async def H¥#Ef. (H Andrew Svetlov fE bpo-36921 157K . )

1t asyncio W1, loop Z: % W 30 A% i O e 37 0 IF H 2] 3.10 I RF & A8 DA 6
W ¥ %: asyncio.sleep(), asyncio.gather(), asyncio.shield(), asyncio.
wait_for (), asyncio.wait (), asyncio.as_completed(), asyncio.Task, asyncio.
Lock, asyncio.Event, asyncio.Condition, asyncio.Semaphore, asyncio.
BoundedSemaphore, asyncio.Queue, asyncio.create_subprocess_exec() DA K&
asyncio.create_subprocess_shell (),

R G B %545 asyncio.wait () FIMOEC T HHF BAFHE 3.1 BUh 98k, (F Yury
Selivanov 7£ bpo-34790 H1 i3k . )

gettext *%ﬁ%EF‘E’J_FﬁJ A FTECH T lgettext (), ldgettext (), lngettext () Fl
ldngettext (). EATREIEIISE T, WERELW G )47 EBATAE S0 65 0] SR ] 58 @8 1
/ﬁﬂZﬁI\E‘Jﬁ %ﬁ?lﬁ’]fﬁiﬂmﬁﬂ? Python 3 13} [1] Unicode “FAFER [ HRAEVE AR HITHI ) BRE5HT
HEANEMH.

ETE bind_textdomain_codeset (), DR output_charset () i
set_output_charset (), PAM L translation() Fl install () B codeset & 2t E
W, FEVBAGERT 1rgettext () K% (H Serhly Storchaka 7 bpo 33710 H 5Tk, )

threading.Thread #J isAlive () H¥EEFM. (i Dong-hee Na ¥ bpo-35283 FH Tk . )

VRS R N B A AL bR ORAE R X % A Decimal, Fraction DAMAT T H ]
%ﬁ%iﬁ%%ﬁﬁﬁ‘\%%ﬁf (RVEA __int (O FEMHEEA __index () F¥E) MIMNZR KL
i, TE EEEEE’JH“E(N#U"HT?&%& (1 Serhiy Storchaka 7 bpo-36048 FHTTHK . )

U\Tﬂéﬂ’@b?&%ﬁi%ﬁﬁ% e B -

- functools.partialmethod(), weakref.finalize (), profile.Profile.
runcall (), cProfile.Profile.runcall (), bdb.Bdb.runcall (), trace.Trace.
runfunc () 5 curses.wrapper () ¥ func.

- unittest.TestCase.addCleanup () Y function,
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- concurrent.futures.ThreadPoolExecutor i concurrent.futures.
ProcessPoolExecutor [ submit () FY¥EFH fr.

- contextlib.ExitStack.callback(), contextlib.AsyncExitStack.
callback() #l contextlib.AsyncExitStack.push_async_callback() H Hj
callback ,

- multiprocessing.managers.Server i multiprocessing.managers.

SharedMemoryServer [ create () FEFH ¢ Fil typeid.
- weakref.finalize () H¥ obj.
TEA R IAK) Python /1, ‘BT IR 'E 2480, (1 Serhiy Storchaka 7£ bpo-36492 H1 51k . )

9 APl 5%itmEk

FHUHE S APLELM Python 3.8 iRl

e H Python3.3#, M collections § A ABC (Ui E 5, MM 24M collections.abe #fT
FA o M collections ‘T A FYHEAETE 3.8 HEARIC AR, (HAFHER S 3.9 i, (20 bpo-36952.)

« macpath #ilt, ¥F Python 3.7 1M, MME ¥R . (H Victor Stinner ¥F bpo-35471 F1 57k, )

o ¥ platform.popen () EWFSIE, & H Python 3.3 Esk Tk 7 : 5 iH os.popen (). (H
Victor Stinner £ bpo-35345 F1 57k . )

o M time.clock () EE#FERR, B H Python 3.3 EHE R 7 H: HRIEHATF RKMAH time.
perf_counter () B{ time.process_time () PAIREEA BiFE LI 7M. (H Matthias Busson-
nier 7€ bpo-36895 H15THk. )

o pyvenv JIARCHRER, #HEES python3.8 —m venv K WHIRE S IRIE pyvenv A %
I Python fERESE3X— i) i, (H Brett Cannon 7E bpo-25427 H1 5k, )

e parse_gs,parse_qgsl fll escape B M cgi fH i R2 % . XL pR % H Python 3.2 5{ F Halt Bk
F. EAIMECHM urllib.parse fil html ARG A

» filemode PREACM tarfile B gifolR. ZREUAR S ASCEY, B Python 3.3 &L 7 H

o XMLParser WIS SR FHEZ himl 40, A (AT 34E Python 3.4 HERH . i
HT B BUAEA R (PR BT 550, (h Serhiy Storchaka £ bpo-29209 F1i5tik. )

e XMLParser HJ doctype () HYEC . (i Serhiy Storchaka fF bpo-29209 FRH Tk . )
« “unicode_internal” Jyf#id#s O iF% % . (Hi Inada Naoki ¥E bpo-36297 5T HR . )
e sqlite3 #iHkf{) Cache Fil Statement XHEEANTHAIE M. (H Aviv Palivoda ¥£ bpo-30262

TTHR - )

e fileinput.input () fl fileinput.FileInput () ¥ H Python 3.6 {5t C ¥ Z W& H- 7 H 19
bufsize XEFSMO W% . | Matthias Bussonnier 7£ bpo-36952 F1 5Tk . )

e ¥ Python 37 W F H M B % sys.set_coroutine_wrapper() fl sys.
get_coroutine_wrapper () C#i#%. (i Matthias Bussonnier {F bpo-36933 HHTTHk . )
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10 #4&%) Python 3.8

AT T ST R DA AT e O ) A AR AR I

10.1 Python {TA/984 %

o yield Kk (4f yield fil yield from §h)) BAEARFRVFIEME SR s kb i (H
RZEIARY for FAIPRYATIEARN KB RSN . (Hi Serhiy Storchaka 7 bpo-10544 HTTRK. )

o YARHSHMN (1s Fl is not) HFFERBIFIEE (GIANFAFER AT — [ I it e e
P74 SyntaxWarning. iX7E CPython Hi@ & & [ 1THY, (HHAHEE S E UHIIE. %452
TP A 2 PRSI (== and '=). (F Serhiy Storchaka 7£ bpo-34850 H1 57k, )

« CPython fEREGHAE R LA DU T AT DAZZME 535 . £ Python 3.8 FX Sl & /DAL sl M
B WRIBUR P 5 | A 1 578 A 2 FEB 2 . (11 Serhiy Storchaka 7 bpo-35459 H1TTH#k . )

o MINEZA bool, int, float, complex FIFRUEZE—SLR LR T _ str_ SCHL. EANIEE
2 object kK __str_ (). VERLR, FEXBRYTRPEL __repr_ () FERLEMW
T F4FEE K. (B Serhiy Storchaka 7£ bpo-36793 H1 57k . )

o f£ AIX I, sys.platform A FHE G EFEZRAS. ERELE 'aix' MAFHZ 'aix3’
'aix7'. W T IHEY Python A& &% R A, HILHEE DM H sys.platform.
startswith('aix'). (H1 M. Felt ¥£ bpo-36588 H1 5Tk . )

o JJE PyEval_AcquirelLock () Ml PyEval_AcquireThread () N5 Y4 i Ress & 24k it o )&
PR EE U EIEAR, D15 PyEval_RestoreThread (), Py_END_ALLOW_THREADS () PAK
PyGILState_Ensure () fFr— UERANEEXFEWAT R, 1§ _Py_IsFinalizing()
B sys.is_finalizing () J{F%iZ M. (rh Joannah Nanjekye ¥F bpo-36475 I iEk. )

10.2 Python API 354t

o 7 Windows [ os.getcwdb () BBILESEH UTF-8 4iidig =i A2 ANSIACHS 7 : 75 2F PEP
529 TR E . ZREE Windows AT FFH . (H Victor Stinner ¥E bpo-37412 H1 57K )

+ M7E subprocess.Popen FEH LRI TN X os.posix_spawn () PAFRIS B AP PERE. 7E
& 1T Linux [¥) Windows T 24t fil QEMU Hl AU #§ E, #if] os.posix_spawn () [¥ Popen
MERASTERE R AR XN RT KSR . ik R RO R B — 1 e
returncode. (H Joannah Nanjekye Fil Victor Stinner ¥£ bpo-35537 H15iHk. )

o The preexec_fn argument of * subprocess.Popen is no longer compatible with subinterpreters. The use
of the parameter in a subinterpreter now raises Runt imeError. (Contributed by Eric Snow in bpo-34651,
modified by Christian Heimes in bpo-37951.)

« imap.IMAP4.logout () HiENSFHERZMATE R . (H Victor Stinner ¥ bpo-36348 H1 51
ko)

e ¥ platform.popen () E#FE%, ‘B H Python 3.3 E5E#F M Hk/H os.popen (). (H
Victor Stinner 7E bpo-35345 H1 5Tk, )

o YEAZHEIEN statistics.mode () MERSFGI A FH . BRI R TR A K il )
1 — 3. (B Raymond Hettinger ¥E bpo-35892 H1 5Tk, )

e tkinter.ttk.Treeview [ selection () FEANFIEZSE. WS H00H HZ T2k 2
PEFEAE Python 3.6 " EFF . WM L1 1 LRI selection_set () KM, (i Serhiy
Storchaka 7£ bpo-31508 H1 ok, )

e xml.dom.minidom ¥ writexml (), toxml () Fl toprettyxml () J¥EPA K xml.etree
write () FIEMESAEE T 48 EREMENF . (1 Diego Rojas F11 Raymond Hettinger 7F bpo-34160
TI5THR . )

o PR Tt BEARTTOFRY dom. dumb e PEEIFERE & B . WEREIREAAEAE, MR o A e
FRE dbm. dumb . open () A2FIAIEEGEZE . (1 Serhiy Storchaka 7£ bpo-32749 Hi5ik. )
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o ¥f XMLParser W f E 1 & X ) doctype () F ¥R AT MMHA, HH B LN
RuntimeWarning [l A& DeprecationWarning., iHLEH R _EE X doctype () i ¥EFAbFE
XML doctype 7B, (fj Serhiy Storchaka £ bpo-29209 H1 57k . )

o MAEY H & SOTERTEL 4 type.__new_ Wy &AMt classcell  AHBMFEI%
RuntimeError, fE Python 3.6--3.7 F1 2| 25| % DeprecationWarning, (H Serhiy Storchaka
TE bpo-23722 HiiEk . )

e cProfile.Profile RINERI 4 HI/E LT & HES. (1 Scott Sanderson 7E bpo-29235 F1 5k . )

e shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil.copytree() #l
shutil.move () &ffi i F& & @i fast-copy” 24 (2, shutil-platform-dependent-efficient-
copy-operations —7 ),

e shutil.copyfile () #£ Windows [fJBRIAZZ X /N 16 KiB B 1 MiB,
« PyGC_Head Z5HEMSE & NAE . i 2 2 2 45 RADERN 4 S . (S0 bpo-33597.)

e PyInterpreterState Z5HE W A2 A internal” 3304 (45512 Include/internal/pycore_pystate.h) .
ANFEHR) PyInterpreterState fE A AP (AR EN ABI) i—F 8K . SCRYFE A
R FBEA R AE N, WA ERAFEMH TN (H2, SRRSO 3 —
A Z AR FEOT HEA HAE AT, WHEF—4 BPO 8, FRATR S HE B R g4 7R %%
(FTREELFE A APLIFINT F#RpE%L) . (S0 bpo-35886, )

o BAEPTA-F6 T H) mmap . £1lush () FFIEMSTEREIR R ] None FHAERFIRING KRR . ZHIER
FrBe T AR5 0 Windows T SAEMIIR M AR 7ERMN R [0 % . Unix T 27EIIIR R
%5 (RG] &4, (i Berker Peksag 7E bpo-2122 Hi5THR . )

e xml.dom.minidom ] xm1 .sax FEHERIA G AFALERAMPBSLA . (H Christian Heimes ¥E bpo-17239
TR . )

o M HEM dom dEFE (dbm. dumb, dbm. gnu B dom.ndbm) M5 £S5 % error (dbm. dumb.
error,dbm.gnu.error 8 dom.ndbm.error) i /42 KeyError. (H Xiang Zhang 7F bpo-33106

HTHR . )
o fifb T HER AST. i & SRR ast . Constant f5EH1. SLBI4LIHZE Num, Str, Bytes,
NameConstant fl E11lipsis #i¥fi& [0 Constant fI5EHI]. (H Serhiy Storchaka 7f bpo-32892 H

ik )

« expanduser () {F Windows | I7EE ] USERPROFILE IS4 B AT ] HOME, J5&EHE A
25— Pk P E . (7 Anthony Sottile 7E bpo-36264 H1 5Tk )

« B asyncio.CancelledError M7E4EK H BaseException i A & Exception I HA T4k
#KH concurrent.futures.CancelledError. (H Yury Selivanov 7§ bpo-32528 H ik . )

o M asyncio.Task WEEHIR], K%l asyncio.wait_for () IAES IEMHSEARES . FE
HI2435 5 timeout I}, "B &L Bk A . (Hy Elvis Pranskevichus £ bpo-32751 F1 57k, )

o ¥’ socket’ VEH name FES:4E AN}, % asyncio.BaseTransport.get_extra_info () HIE
AR Pl — A e ERE T X4 . () Yury Selivanov 7£ bpo-37027 H15TH#R . )

e asyncio.BufferedProtocol B HZ N E API,

o 7£ Windows [ Xt §" AL H ) DLL 4 A S8 3 ctypes JN#R %) DLL ) f# AT BLAE K5 30 R 22 4.
HARG %, 5 M1E DLL 5 PYD SC) %42 DA Sl it add_dl1l_directory () ¥#fIAY
Hsf A S8i/E K a8 R0 B, Fralh, pATHE M50 TAEH S A FR6E R, X
BATTHE SR A TG IE & %) DLL @A 7= A 5o o A SR A B AR T3 S8 AL, AR 24 Je kA
add_dl1l_directory (), WSREAAAES I EAE M ERAR AR IR DLL H 5% . 7 % Windows
7 PATE EA R Windows B KB2533623 L7204 (X — St A 2T AE) . (H Steve
Dower 1 bpo-36085 H1 5Tk . )

SIS p)gen RS S A B ETE 2 Python SEBURUARUS E#9F4 K. (i Pablo Galindo 7E bpo-36623
FTTHR -

+ types.CodeType TEMIERFHIEE AL EBIE T—NES (posonlyargcount) PASZF§{E PEP 570
E SR E S 55— DS 8 (argeount) BUAE RN (7 B S 80 B8R (MR E S50,
types.CodeType HHIEH replace () F¥ER] HTFibACHE 3 future 4544 .

27


https://bugs.python.org/issue?@action=redirect&bpo=29209
https://bugs.python.org/issue?@action=redirect&bpo=23722
https://bugs.python.org/issue?@action=redirect&bpo=29235
https://bugs.python.org/issue?@action=redirect&bpo=33597
https://bugs.python.org/issue?@action=redirect&bpo=35886
https://bugs.python.org/issue?@action=redirect&bpo=2122
https://bugs.python.org/issue?@action=redirect&bpo=17239
https://bugs.python.org/issue?@action=redirect&bpo=33106
https://bugs.python.org/issue?@action=redirect&bpo=32892
https://bugs.python.org/issue?@action=redirect&bpo=36264
https://bugs.python.org/issue?@action=redirect&bpo=32528
https://bugs.python.org/issue?@action=redirect&bpo=32751
https://bugs.python.org/issue?@action=redirect&bpo=37027
https://bugs.python.org/issue?@action=redirect&bpo=36085
https://bugs.python.org/issue?@action=redirect&bpo=36623
https://www.python.org/dev/peps/pep-0570

e hmac.new () [y digestmod JESANTFHELA ] MDS5 fi§%L,

10.3 C API iyZ51t

« PyCompilerFlags 45 # (R U I T — A W) of _feature_version “F B, "B M. 24 8% ¥ Ik 1L Hh
PY_MINOR_VERSION, ZFEERINS B Z M, 24 HALY PyCF_ONLY_AST ¥£ cf_flags H 5 B K
R A 28 . (H Guido van Rossum ¥E bpo-35766 HHTTHR . )

e PyEval_ReInitThreads () BREE M C API H BB, BAN Y B8 H; H e H
PyOS_AfterFork_Child (). (Hj Victor Stinner 7£ bpo-36728 157k, )

o 7£ Unix |, C ¥"J@ KN 9k 4%4: 5| libpython, {H Android 1 Cygwin 7] 7. 24 Python %k A B,
libpython AH[{#i ]l RTLD_LOCAL f#k, Mkl RTLD_GLOBAL. 2 Hif#iJ] RTLD_LOCAL %
LA RENBORHEE S Libpython 1) CHJET, Bl Modules/Setup ) *shared* #4p
Fy AR UEE C 9. (1 Victor Stinner ¥ bpo-21536 H1 51k . )

< fE f# Mr B M 2 {6 m (Bl W PyArg ParseTuple(), Py_Buildvalue(),
PyObject_CallFunction () Z£4¢) i HIEM # WK R A E X PY_SSIZE_T_CLEAN I
TE¥ &5 & DeprecationWarning. BEXFE 3.10 5 4.0 1 #if5 % . &S W arg-parsing T fif i
1&. (F Inada Naoki 7F bpo-36381 F1 57k, )

o HEANTLREF LB (BN PyType_FromSpec () QIR SEH]) SPRAF—AXFH R BIX 4
5. $ETHX s R AT 5] it S EE M PyType_GenericAlloc () B2 EALZHM
R PyObject_Init () fll PyObject INIT (). iXf# i if i This makes types created through

PyType_FromSpec () Frl#RA 4T 0 54 B f i HA R R FF— 2K
SRR A Z 0 -

TERTBE T, XNZAASH T 0. H2, EoEEO)EFaIAs it Za (i
N T e i) BUE T REARGEAN 2P A . TR A L, X S TR AR SRR 40 e 0 R)
F %4 1-9# F Py_DECREF,

SOERfHRF X LR AR ) 3.8, T AT B
- AEr TSk B 2 5 AE B R g B R i Py_INCREF —— IR A B 3. X W] PA

K H f£ @ B PyObject_New(), PyObject_NewVar(), PyObject_GC_New(),
PyObject_GC_NewVar () i HAh{#i ff PyObject_Init () B{ PyObject_INIT () 1Y
H e X iids 2 )G

N

static foo_struct *
foo_new (PyObject *type) {
foo_struct *foo = PyObject_GC_New (foo_struct, (PyTypeObject *) type);
if (foo == NULL)
return NULL;
#1f PY VERSION_HEX < 0x03080000
// Workaround for Python issue 35810; no longer necessary in Python 3.8
PY_INCREF (type)
#endif
return foo;

}

- WRPRIT A M ECR B B E X tp_dealloc MALSIB/DRANF] TR
i

static void
foo_dealloc (foo_struct *instance) {
PyObject *type = Py_TYPE (instance);
PyObject_GC_Del (instance);
#if PY VERSION_HEX >= 0x03080000
// This was not needed before Python 3.8 (Python issue 35810)

Qs
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(£ L£50)

Py DECREF (type) ;
#endif
3

(Hy Eddie Elizondo 7£ bpo-35810 H1 57k, )
« Py_DEPRECATED () %44 MSVC SEHl. %A% IAE Db AU AE A2 4 PR 2 Bl o
AN

Py_DEPRECATED (3.8) PyAPI_FUNC (int) Py_OldFunction (wvoid);

(th Zackery Spytz 7& bpo-33407 FH Tk . )

o RREARREA PR LR KR A Y BT A = RS
i ) PyTypeObject MW i% H A 24 Hj Python A ir TR (¥ ir 5 =7, 45 tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE RNEHEAEELEL tp_finalize ZHiAEED).

(1 Antoine Pitrou 7§ bpo-32388 H1 ik, )

o PR %¥{ PyNode_AddChild() #ll PyParser_AddToken () I YE#:Z W N&i4b A int %
end_lineno 1 end_col_offset .

o fu¥F MinGW T2 B #:4E4 ] python38.d11 [ libpython38.a S E A B & T AR e
Windows 73 & . ARARTFE S SCE, A gendef fil d11tool THRAERE, X HZ
MinGW binutils £ 1) —&B4)

gendef - python38.dll > tmp.def
dlltool --dllname python38.dll --def tmp.def --output-lib libpython38.a

BV EE) pythonXy . dll FJ?%EQEHEM%Ti%%LIﬁU\& Windows FJHAFIES - 1%2‘%] using—
on-windows | f#H 215 . %GR E N M i#E S pythonXy. 1ib MM HEF, e R
Python Z25 %42 N 1ibs E%

(Hy Steve Dower 7E bpo-37351 H1 otk . )

10.4 CPython Y5B3RS ar

o MERESRUGIA O K SR e T B B A\ it A5 T 4k . dnikas IUAE & & i i X452 R
{HHERL I N break, continue fll return KR,

Bl T $4FY BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP fil SETUP_EXCEPT., ¥SHl T it
YEFS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY Al POP_FINALLY. &k T END_FINALLY fl
WITH_CLEANUP_START 474,

(i Mark Shannon, Antoine Pitrou Fil Serhiy Storchaka ¥ bpo-17611 F1 57k . )

o UNIN T WY H/ERS END_ASYNC_FOR | FALPE 4% 1F async for AR T Tl 5| &) % . (H
Serhiy Storchaka 7F bpo-33041 Fr 57k, )

« MAP_ADD IZESTUMEC A RIS — N Ie R 2R A IcR . M e DA i S s an
PEP 572 WU EE , BER RS EEZ iwek(E. (fh Jorn Heissler 7£ bpo-35224 H15THR. )
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105 ®ERfIIR

PLF 2 [ Python 3.3 DU HEREAR T LAY 21 45

Python version 3.3 3.4 3.5 3.6 3.7 3.8

Variable and attribute read access:

read_local 4.0 7.1 7.1 5.4 5.1 3.9
read_nonlocal 5.3 7.1 8.1 5.8 5.4 4.4
read_global 13.3 15.5 19.0 14.3 13.6 7.6
read_builtin 20.0 21.1 21.6 18.5 19.0 7.5
read_classvar_from_ class 20.5 25.6 26.5 20.7 19.5 18.4
read_classvar_from_instance 18.5 22.8 23.5 18.8 17.1 16.4
read_instancevar 26.8 32.4 33.1 28.0 26.3 25.4
read_instancevar_slots 23.7 27.8 31.3 20.8 20.8 20.2
read_namedtuple 68.5 73.8 57.5 45.0 46.8 18.4
read_boundmethod 29.8 37.6 37.9 29.6 26.9 27.7
Variable and attribute write access:
write_local 4.6 8.7 9.3 5.5 5.3 4.3
write_nonlocal 7.3 10.5 11.1 5.6 5.5 4.7
write_global 15.9 19.7 21.2 18.0 18.0 15.8
write_classvar 81.9 92.9 96.0 104.6 102.1 39.2
write_instancevar 36.4 44 .6 45.8 40.0 38.9 35.5
write_instancevar_slots 28.7 35.6 36.1 27.3 26.6 25.7
Data structure read access:
read_list 19.2 24.2 24.5 20.8 20.8 19.0
read_deque 19.9 24.7 25.5 20.2 20.6 19.8
read_dict 19.7 24.3 25.7 22.3 23.0 21.0
read_strdict 17.9 22.6 24.3 19.5 21.2 18.9
Data structure write access:
write_list 21.2 27.1 28.5 22.5 21.6 20.0
write_deque 23.8 28.7 30.1 22.7 21.8 23.5
write_dict 25.9 31.4 33.3 29.3 29.2 24.7
write_strdict 22.9 28.4 29.9 27.5 25.2 23.1
Stack (or queue) operations:
list_append_pop 144.2 93.4 112.7 75.4 74.2 50.8
deque_append_pop 30.4 43.5 57.0 49.4 49.2 42.5
deque_append_popleft 30.8 43.7 57.3 49.7 49.7 42.8
Timing loop:
loop_overhead 0.3 0.5 0.6 0.4 0.3 0.3

BLHEM0RAE Intel® Core™ 17-4960HQ 4L & _FIZATM python.org ZRELK) macOS 64 i fRAFE A £ . B
HEI A A (2 75 I ) AZR D g B
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11 Python 3.8.1 i EE (L

HFEEWZ MR, asyncio.loop.create_datagram_endpoint () H reuse_address 12~
FRWE X HF. X2 B UDP i) £ 45 5% 5 SO_REUSEADDR W4T H 3 8. WL 475 Z H loop.
create_datagram_endpoint () BI3CHY. (H Kyle Stanley, Antoine Pitrou 1 Yury Selivanov 7 bpo-37228
HTRR . o )

12 Python 3.8.2 hpEE (L

85 T shutil.copytree () I ignore [A] ¥ iy Bl 19 [ 8. BAE % S B C o lal ste #l
List[str]. (] Manuel Barkhau # Giampaolo Rodola ¥ bpo-39390 H1 57k . )

13 Python 3.8.3 hiy EE D1t

__future_ ¥y future HEFR & & H O 3RS T8 ARG 15 compiler FEARAH M. HEZ HI A th
PyCF_ALLOW_TOP_LEVEL_AWAIT 5 CO_FUTURE_DIVISION 7EfEf%€. (1 Batuhan Taskaya 7£ bpo-
39562 H15THt)

14 Python 3.8.8 hREET{L

F.4e i) Python IR AS A ] ; M & fFN urllib.parse.parse_gs() #il urllib.parse.
parse_qgsl () W query ES oM. BT Re%E, W TEFEFEHH W3C HEFRE, XOpk
PO R ARG, BOAH &0 X—IU RS cgi.parse () fl cgi.parse_multipart ()
P BTN T2 i k. 27 R 24077, EATI4 A3 . (i Adam Goldschmidt,
Senthil Kumaran A1 Ken Jin 7£ bpo-42967 H1 5k . )

15 Python 3.8.9 thiyEE 35 {t

B AE IR A security fix alters the ftplib . FTP HYAT A BRS¢ B4 h B i 1 i A (E AT A ik 55
AR R IR IPvA Hidik . FRATTS O B FTP RS54 1P Mk . X175 25 e A WS, H7E
YREY FTP 2fl X trust_server_pasv_ipv4_address J&4 N True. (Z I bpo-43285)

16 Python 3.8.10 thgyEE (L

16.1 macOS 11.0 (Big Sur) 5 Apple Silicon Mac 3 #%

X+ 3.8.10, Python FLYE 37 #:7F macOS 11 (Big Sur) #1 Apple Silicon Mac (5T ARM64 Z8H)) L #) @Az
7o BUAERRML T — s W EE R universal2 BEEHE—Z AT $ATSCHF LRI B B A SR ARM64 Al
Intel 64. WEHER B8 WSCH, BIDAKSHT macOS AR g H Ak g it — b sl SO ad e s 47 sk
BRI AW RBTER (A LI T, MR EAEFE AKX Python 3.9 By M s B¢
21 macOS MiAS, 1Ak DA E HRAS DX 8] () i B RS B AR TR 2 .

(Originally contributed by Ronald Oussoren and Lawrence D’Anna in bpo-41100, with fixes by FX Coudert and Eli
Rykoftf, and backported to 3.8 by Maxime Bélanger and Ned Deily)
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17 Python 3.8.10 hyEET{¢

17.1 urllib.parse

1E URL WA A sl il 247, IR SRR BN et MR Hs WHATWG (13 5858 T wrfe:3986
urllib.parse FRYMENTELEM URL HESEE ASCI #4745 \n . \r FI\t " Z4, Ui gd. ¥
BN ESAE - NFWESRHFLTE ‘urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE #l, (&
7] bpo-43882 )

18 Python 3.8.12 h)EE T

18.1 Python API g435{t

M Python 3.8.12 J¥4fy ipaddress BN IPv4 Mtk A7 A TR RN S . TS A5 SCH.
DL R BIANTHBR R socket . inet_aton () BURFATZE F40 /AUt H 8
BT inet_pton () #Y glibe SEBNIAEZALM AT E

(Originally contributed by Christian Heimes in bpo-36384, and backported to 3.8 by Achraf Merzouki)

19 3.8.14 i EER 2 4F

A TRERIAAMARE, 02 (Z3Ed) . 4. 8 (\#EH]) . 16 (F7<3kl) . 32 PAAMERIETE int Fl str
Z AT, AR AR e SR T — AR, 2iih valueError, DAESRIBIEE LM
FEIEAEIR A RS Bk o XX CVE-2020-10735 R4 . X AFREI AT DLE T RS AR 5 iy 1T
FREE sys AP A THC B 525 . 2 integer string conversion length limitation 4%, ERIAFR Hl 2 FFEEE
Y 4300 F7 5.

20 Notable Changes in 3.8.17

20.1 tarfile

o tarfile HIYHEEL T YEM shutil . unpack_archive () #ELHIY T filter Z4 DA AV FR 7T GES
NBEANSEREY tar £, BIA07E H Az H k2 M . A R 41752 1L tarfile-extraction-filter . 7
Python 3.12 H1, N7 filter Z00 VA F B8 DeprecationWarning, ¥F Python 3.14 /7, ERIA(EH
Pib#e sl *data'. (H Petr Viktorin ££ PEP 706 F1 5Tk )

21 Notable changes in 3.8.20

21.1 ipaddress

e« 51F T IPv4Address, IPv6Address, IPv4Network fll IPv6Network HI [ is_global Hl
is_private {74,
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https://cve.mitre.org/cgi-bin/cvename.cgi?name=CVE-2020-10735
https://www.python.org/dev/peps/pep-0706

21.2 email

o AR RHRA TR B AR K IR i S 1

BAE generator £4EL4FAML (BA) AN IERHIT S BEIARSk , GIUREBE AN A 2 A bRk sk 5
FHEREE AT bR K55 o AR T LA B L b ek, 16 1 B verify_generated_headers.(H
Bas Bloemsaat #{] Petr Viktorin £ gh-121650 FR TRk . )

e email.utils.getaddresses () and email.utils.parseaddr () now return ('', '') 2-
tuples in more situations where invalid email addresses are encountered, instead of potentially inaccurate
values. An optional strict parameter was added to these two functions: use st rict=False to get the old be-
havior, accepting malformed inputs. getattr (email.utils, 'supports_strict_parsing’,
False) can be used to check if the strict paramater is available. (Contributed by Thomas Dwyer and Victor
Stinner for gh-102988 to improve the CVE-2023-27043 fix.)
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https://github.com/python/cpython/issues/102988
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