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Python 3.8 was released on October 14th, 2019.
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if (n := len(a)) > 10:
print (f"List is too long ({n} elements, expected <= 10)")

A4 A2 Fol = v 59 ol ol &ith A AR E W B QXA AAL W B,
3 ksl

NE 53T
discount = 0.0
if (mo := re.search(r' (\d+) iscount', advertisement)) :

discount = float (mo.group(l)) / 100.0

of At £3 FRE AAEY] A he A4 ohe £me] vhrlol A 1 ghel ThAl B 2.8 while

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

ZE Y 20N ALbE gro] EdA vt E %t g|l~E Az Mol = o2 AFS A 7 A
Ytk

[clean_name.title () for name in names

if (clean_name := normalize ('NFC', name)) in allowed_names]
2L 2T AL NAse B A2 kR E Q4R A2 A B L.
ZFA| gF A W& PEP 5728 FR I A L.

(Contributed by Emily Morehouse in bpo-35224.)
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def f(a, b, /, ¢, 4, *, e, f):
print(a, b, ¢, d, e, f)

£(10, 20, 30, d=40, e=50, £=60)

SA R, Thee 22 52tk

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

f£f(10, 20, 30, 40, 50, £=60) # e must be a keyword argument

o) E71% 9| 3 7HA] AHg el w4 hol W B4k 71 E C IE B4e] B4 9 Ful 2 5 gloke
AdUth oAl & 0], W& divmod () & 7IHE AAE §&38HA] g5y Th

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

I ohE ARS ARl i) R o] F o] o] HA gk wl 719 = AAE wiAIStE Ad U & 0,
W len() T2 *ﬂ“ﬂ—len(obj, /) AU ol AL thE 22 o T ES AT Y h

len(obj='hello"') # The "obj" keyword argument impairs readability
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def quantiles(dist, /, *, n=4, method='exclusive')

/9l A=) gt WA MeE b5 AN =R w2 A G W EA, ) W o] L *rkwargs ol A

>>> 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}

o/ 4219l 191 AAE WopEolo S Fo M =S FHE TA eS8 Fol, e

2 collections EEL FE oA Hol2 ALY}

class Counter (dict):

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

ZLAM| S A 2 PEP 5702 Z2 34 Al L.
(Contributed by Pablo Galindo in bpo-36540.)
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(Contributed by Carl Meyer in bpo-33499.)

Im *

Srolie ol del e el R g ol Ao MEACAE 28 ABIE HE T fu 2ol A,

gtolHol ty a1 REg Wed of, oA el RERE WEH C 73 A (stable) ABIE AF-8-3l A
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Py_TRACE_REFS WA 2 & ¢ AI3HA ‘*%H D}, o] 212> ABl H] E&8A W =4 YY) sys.

getobjects () &4 2} PYTHONDUMPREFS 37 H4E £ 7}6l= Py_TRACE_REFS WA 2= 22
./configure —-with-trace-refs Y& A4S A&l A& 4= 9155 ). (Contributed by Victor

Stinner in bpo-36465.)
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(Contributed by Victor Stinner in bpo-21536.)
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(stable) ABIZ #3944 C &H = 25 b] t}. (Contributed by Victor Stinner in bpo-36722.)

olHE 2R ZZ I YASE Y, M EE ——embed 32 python3-config —-1libs ——embed
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stol WS S§ Z2 P YF37] A, pkg config python-3.8-embed 2R E S &7 5 Y th:
pkg-config python-3.8-embed --libs ¥ -lpython3.82 £33t} 3.8 o] E BF A
HAol# ¥, WA pkg-config python-X.Y-embed --1libs & A|E5t1, A3 pkg-config
python-X.Y ——libs(——embed Qo) & YA HAIL X.YE Fo|H HALZ WA A L).

vl oj], pkg-config python3.8 —-libs &+ Tj& -lpython3.82 E£83}4 &5 Ut} C &332
libpythonol] & 25 o] A= ¢F H Ut (=R o] =9} Cygwing | 2] ¢IH], o] & 2T HER A 1’49 Y 1:});
ol HAL olx 3z 07 o] H HA &35 A k5T (Contributed by Victor Stinner in bpo-36721.)
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>>> user = 'eric_idle'

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

>>> f'{user member_since !

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

Al 2 Ad 2 A AHE Ao E AL AT BASTE AL © F AN 5 AUk

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

o
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>>> print (f'{theta cos (radians (theta)) L3R
theta=30 cos(radians (theta))=0.866

(Contributed by Eric V. Smith and Larry Hastings in bpo-36817.)

2.6 PEP 578: I}0|# ZHEIQ! ZIA} &

°] PEP= ZHA} % (Audit Hook) 3 2415 & 7] % (Verified Open Hook) & 574ty th. = o ko] 3} 1 o]

2.7 PEP 587: u}lo|M =7|8} 7+
PEP 5872 5}o] 8l 27]315 /44 3h= Al 22 C APLE F7}31o] R A 74 of th sk Al gt Al oj o} 7§41 =
o g AlFuch
MEL FZA:
e PyConfig
e PyPreConfig
e PyStatus
e PyWideStringList
M2 T
e PyConfig_Clear ()
e PyConfig_InitIsolatedConfigy()
e PyConfig_TInitPythonConfig()
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_IsExit ()
e PyStatus_NoMemory ()
e PyStatus_Ok ()
e PyWideStringList_Append()

e PyWideStringList_Insert ()
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e Py_BytesMain ()

e Py_ExitStatusException ()

e Py _InitializeFromConfig/()

e Py PreInitialize()

e Py_PrelInitializeFromArgs ()

e Py _PrelInitializeFromBytesArgs ()
e Py _RunMain ()

o] PEP = o] 33 WH F XA o _PyRuntimeState.preconfig(PyPreConfig %) &}
PyInterpreterState.config (PyConfig &) =& 7} Yt} PylInterpreterState.
configt A 74 W52 7] 8 W& (private) ¥ 45 Al ot A2 Fx F/440] FUth

A A E shol il 2718 TS BRI L
LA gF A 2 PEP 5872 F 28 A L.
(Contributed by Victor Stinner in bpo-36763.)

2.8 Vectorcall: a fast calling protocol for CPython

The “vectorcall” protocol is added to the Python/C APIL. It is meant to formalize existing optimizations which were
already done for various classes. Any extension type implementing a callable can use this protocol.

o] AL FA A A A (provisional) YU Th ZFE = mlo] A 390 A A3 F/HeH= ALY YT
ZLA| 8 4 WL PEP 5902 F 23] AL
(Contributed by Jeroen Demeyer and Mark Shannon in bpo-36974.)

2.9 O} @H YC HlO|E| HI{E AIRSH= 0|2 Z2EE 5

JE] Zoju} PE] 1Al Jixﬂﬂ S &8317] A8l pickled ARSHA] Tho]H ZEAIA 7&°ﬂ —iLtﬂ olE &
A5, uﬂErﬂ EAFE ol dloH 358 453 22 A8 A 7S A8t AES A3
3k Zlo] 23T

pickle ZR2EZ 5= EA A9 Al e} PEP 3118 $3 Ho|E|7} 2 v 2 A~ ¥e 2 ALE

T e ok L W= W3S AFd Yk
ZpA 8t AW L PEP 5745 FA 23] A L.

(Contributed by Antoine Pitrou in bpo-36785.)

3 7|El AHO{ HE

 continue 2 T8 FAE A3l finally ZolA A& 5 A5 UTE 3Fo] & 3890 A= ©]
A sko] Al 7= 9155 Ut} (Contributed by Serhiy Storchaka in bpo-32489.)

e bool, int @ fractions.Fraction ¥ ol]= o]A| float 2 decimal.Decimal oA W AT =
A 5 /\}?51- as_integer_ratio () WIAEZ} &5 YT o] 22 API 342 E3] numerator,
denominator = x.as_lnteger_ratio ()2t 23 A7 7:Z]- 3] 01]/\‘1 X—}'E‘ﬁ}ci g 9
Y t}. (Contributed by Lisa Roach in bpo-33073 and Raymond Hettinger in bpo-37819.)

e int, float ¥ complex-/] VA 2= o)A 7 Uﬂ/ﬂ‘: _int__ (),

__complex_ () £ M ¢ %i 2_ w, __index__ FHAETE Yo AR 9
t}. (Contributed by Serhiy Storchaka in bpo-20092.)

o HF Ao \N{name} o]2FAo]= X Yo] 75 5k
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o A9 A, pow () TFY Al Q1AL B A2 o)A Lol 5T

>>> notice = 'Copyright © 2019’

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

2019

(Contributed by Jonathan Eunice and Serhiy Storchaka in bpo-30688.)

olAl gt M H ] F= reversed () & ARG 49 A8 Ao Z oJEHolE & 5
Q)55 Yt} (Contributed by Rémi Lapeyre in bpo-33462.)

T T 2oA 71 E o] F ] 589 el 9 Al f5Uth 53], £ ((keyword) =arg) € HE
ﬁﬁlﬂxl Fsuth 719 = AA ) Ubl HZol o] F A E °]”9] Aesgstele g 22
1 5 Yt} (Contributed by Benjamin Peterson in bpo-34641.)

yield®treturnFolA o ARlslH olHE A WAL He M= BT S 754 55U

ol yield 2k return £ ©) At B A H 2 °‘Z16P‘:i‘3&—‘4‘5‘r

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

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

(Contributed by David Cuthbert and Jordan Chapman in bpo-32117.)

[(10, 20) (30, 40)]18 22 F=oAAH a7t whd of, FAutd 2= {83 Al A T
SyntaxWarmngE FAGY T o] AL thA] A bﬂ?ﬂﬂ =Zo) Z] 8o o} el &)= TypeError
= 7§43 2 Y Y t}. (Contributed by Serhiy Storchaka in bpo-15248.)

datetime.datel}ldatetime.datetime® A H Z#~2ldatetime.timedelta AR 7] AF
o AALL oA o)A Z AT ol A B S 2] AdAHAE NS T o]= astimezone ()
J)r 72 datetime.timedeltattEE A B P A L& ARG o ALY W30 e TS
=]t} (Contributed by Paul Ganssle in bpo-32417.)

sto] A ¢l E Z 2] ¥] 7} Ctrl-C(SIGINT) o] & &l Q| HE 5§31 18 Q3 KeyboardInterrupt %)
7} 33| A ko, ghol W T2 M| AL o)A Cul-CR Q3] Ztts AL &3 =2 A7 72T
4 9% SIGINT Al 298 Bol AL §918 £8 2=5 E6] SRt POSIXS A= 9] 48

i3} A A 2T HEE Sut2A $853H7] 938l o] & AH&- o). (Contributed by Google via
Gregory P. Smith in bpo-1054041.)
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w7} W w2 oll, tha AR FF YT o)Al A Z 2 replace () WA EE ARS8 2 7FA] WA H
O MO @ A S BE 4 94 B

T2 2 data M7 W=7} 719 & QAR AFLE A T = statistics.mean () 3+
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>>> from statistics import mean

>>> mean (data=[10, 20, 901])

40

>>> mean.__ code = mean._ code_  .replace(co_posonlyargcount=1)
>>> mean (data=[10, 20, 901])

Traceback (most recent call last):

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

(Contributed by Victor Stinner in bpo-37032.)

th A 47} - 1°1u41‘20ﬂt11ﬂ3%3i A4 E ALk, o e
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>>> pow (38, -1, 137)
119

>>> 119 * 38 % 137

1

t] @ 7 & 2~ ¥}A 4] (linear Diophantine equations) 9] 3 ol A e U T} o & S0,
4258x + 147y 3

6wﬂﬂiﬁ¢ﬂaﬂ°ﬁ%ﬂwwu%xz3w(mﬁlmyiqﬂé

2 e TekAL

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

>>> 4258 * x + 147 * y

369

(Contributed by Mark Dickinson in bpo-36027.)

717} A AR AL gro] = AR AMEES, 9 Fxeid2 9-d e BHE % E 738
stk

>>> # 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

7| ZRAAA B YE WM E g EDA o)A AR 45 Q7] wEol, HgH Ay AU 2
Aol f-8 g
>>> 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': 'kukasz Langa',
'walter dorwald': 'Walter Dorwald'}

(Contributed by Jorn Heissler in bpo-35224.)

object.__reduce__ () WA EE oA 27]o| A 67] 8.4 Dol FEZ W3 5 JIFU T o
Aell= 571 A A5 ‘4‘3} MEEAHA AN AR 34+ (obj, state) AAHS 2= FHEY
Utt o] & &3l S A9 Je) BA T2 A H A AT 5 AF5UTE Noneo] ofU W, o] Z8E2
AAe] __setstate_ () WA =R} A gt} (Contributed by Pierre Glaser and OhV1er Grisel in
bpo-35900.)
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e M2 importlib.metadata BES AAA 7| X oA HELHOHE IS 5 AEE (A2
o 2)AYFULE & 0], AAE A7 A HA HME, JAYH E5EF 5SS F2 5+ 54t

>>> # 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 ('requests—2.22.0.dist-info/RECORD"),
PackagePath ('requests—2.22.0.dist-info/WHEEL") ]

(Contributed by Barry Warsaw and Jason R. Coombs in bpo-34632.)

5 HME 2E

5.1 ast
O|A] AST === & 29 A33 YA E Al F5= end_lineno®t end_col_offset JEZHEE
ZFAUTLE (o] 22 lineno®t col offset AJEFHEV Y+ 2ot HLH Yth)
A} 8 ast.get_source_segment () = E& AST = E 9] A2 FEEUi3shy}
(Contributed by Ivan Levkivskyi in bpo-33416.)
ast.parse () @Fole 2 7HA A2 SR 27 S5 Th
+ type_comments=True< 574 AST =9} ¥ PEP 4842} PEP 526 § 4] g2ES 1
= Tk

- mode="func_type ' PEP 484 X7 § 24" (F5 2| AST = =of tja] BehgUth & 7 &
B o AHEE 5 U

o feature_version=(3, N) 2 oA AL mlo|AH 3& A A
o}

) o
= %
feature_version=(3, 4)+ async®awaitE o ¢Foj7} otd oz HF g}

(Contributed by Guido van Rossum in bpo-35766.)

5.2 asyncio

Q
0]
=
]
Q
’_l
(@]
=
c
o]
rlo
o,
>,

A Al APIS E£<138t3 9+ API7} S 5 U th o] 34
FEstEA IR APsta AAE st vl AHEE s S

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

return 42

asyncio.run (main())

AL U e FSFUTh
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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 ()

AA T2 X o B Y) uebA, asyncio. run () 2 asyncio T2 1S A Y3t o] AT H =
W o] of of gtk

(Contributed by Yury Selivanov in bpo-32314.)

python -m asyncioE A3} v o] E]H 1A H]E7] REPL-& A ZslUt), o] & &8 H A await
A meg e A8+ AU Ot 520wt 422 o ME 2EE BEE asyncio.
run() = AP SE2T 87 lsUnh

$ python -m asyncio

asyncio REPL 3.8.0

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

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

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

hello

(Contributed by Yury Selivanov in bpo-37028.)

asyncio.CancelledError o2& o] A Exceptlon o] o}d BaseExceptiong& AALS, T=
concurrent . futures.CancelledErrorS A4 3HA] 955 Yt} (Contributed by Yury Selivanov in bpo-
32528.)

A= oA, 7] & o]l E F 2= o]A| ProactorEventLoop Y YT} (Contributed by Victor Stinner in
bpo-34687.)

ProactorEventLoop+ ©] A UDPX A gF t}. (Contributed by Adam Meily and Andrew Svetlov in bpo-
290883.)

o] A ProactorEventLoop 7} KeyboardInterrupt(“CTRL+C”) ol 93] JEHHE F 4 <5
(Contributed by Vladimir Matveev in bpo-23057.)

asyncio.Task ol #F & Z2EHE A7) YStasyncio.Task.get_coro () & F735 Ut (Con-
tributed by Alex Gronholm in bpo-36999.)

o] Al name 7] Y = QA AE asyncio.create_task () Y create_task() o|HIE 2= Ao A
SFALL B3 AR set_name () HINEE EE3}o] asyncio Ef2 T 9] o] 55 AZ T 4= FUTh HY
223 0|52 asyncio.Task? repr () 8o EAE M get_name () HAEE A5t 23T+ 5
25 Ut} (Contributed by Alex Gronholm in bpo-34270.)

asyncio.loop.create_connection () o Happy Eyeballso] T3t 2] o] 715 g5 Yt} 522 A

7§ 2‘3}7] A8, F 709 wi 7 H 7t F71E Q5 Y T} happy_eyeballs_delay 2} interleave. Happy Eyeballs 112
2 IPv4S} PV A A3t S8 Z2IAPNA F BRFE AFESH] SAl A2 S A 23] SHAS
50 *3H T} (Contributed by twisteroid ambassador in bpo-33530.)
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5.3 builtins

W compile () ©] ast .PyCF_ALLOW_TOP_LEVEL_AWAIT ZI2E DolEo| T E JAE JS YT
ol | ZH 27 ALZE W, compile () 2> dultA o g Fa3}A EHOoZ M35 A*PSH & await,
async for W async with +&& 013-5]'\/]1’/]- 1% CO_COROUTINE Z 18 FAE v E 7] Z &
AR 7} HrsE e 4 5 Yt} (Contributed by Matthias Bussonnier in bpo-34616)

5.4 collections

o] Al collections.namedtuple () 2] _asdict () WA =+ collections.OrderedDict thAl
dict & WAL, o]0 372 A GAUR L <A E 8 Bl ol Aol A5

OrderedDict @] &7} 7]50o] 2 23tH, Al¢tE | Z2 WHL P5t= Jo g ZHAE MMAEHE A Y
Yt} OrderedDict (nt._asdict () ). (Contributed by Raymond Hettinger in bpo-35864.)
5.5 cProfile

cProfile.Profile E# AL o|A AU AE HERE A}

5} S 2

ofo
ik
b
30
ol
A
&
o
jlles
o
=]
Iy
e
Jh
o
[kl
fu

import cProfile

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

(Contributed by Scott Sanderson in bpo-29235.)

5.6 csv

csv.DictReader® o]A| collections.OrderedDict T4l dict 9] AAEAE vl g} o] &
TF= oA A3 B A5 FATEA g w1 W 22l E g A2t} (Contributed by Michael Selik
in bpo-34003.)

5.7 curses

S ncurses 2ol B H o tid Fx23HE Hd FEE He MELR AFE FAASUTH
ncurses_version. (Contributed by Serhiy Storchaka in bpo-31680.)

5.8 ctypes

A=A, cDLL E A B Fe & oA 3R LoadLibraryEx T2 Ul gt 22| 2E X A 31+ winmode
7} Mg wols ?J‘/U’/} 7]& E# 2= DLLo| A= %‘E(ﬂxﬂb‘r-‘—t d27F 27 DLLe 2 =3+
o AFEE AT H) @ add_dll_directory () 2 F7HA AZE E3510] 418 8 4= Q1= ] X ol A9 DLL
Z2&4E 252 E 4 A H Yt} (Contributed by Steve Dower in bpo-36085.)

=
o)
S
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5.9 datetime

ISOd, s U 3YZE date} datetime AAE 44 s, MEZ2 YA WA A datetime.
date.fromisocalendar () €} datetime.datetime.fromisocalendar () & F7Fl5 Ut} o] A
E2 7+ F 29 isocalendar WA =2 o )Yt} (Contributed by Paul Ganssle in bpo-36004.)

5.10 functools

o]A| functools.lru_cache () = ] Zd o] g

s 9sUth g A o] F A BE Z]%%‘/]T/EP!

Wt b obd AP A A H I ol H 2 AFE S

@lru_cache
def f (x):

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

(Contributed by Raymond Hettinger in bpo-36772.)

QA2rEA = Fo A H AAE A4S $ 3 A 22 functools.cached_property () B Zd o]

& /1% ok

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)

(Contributed by Carl Meyer in bpo-21145)

A2 "HasixE AEste WMA=E A F4=2 HEASE A EL functools.
singledispatchmethod () HZ & o]HE F7I5YTth
from functools import singledispatchmethod
from contextlib import suppress
class TaskManager:
def _ init_ (self, tasks):
self.tasks = list (tasks)
@singledispatchmethod
def discard(self, wvalue):
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]

(Contributed by Ethan Smith in bpo-32380)
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5.11 gc

o] Al get_objects () & AAE 7FA & Al (generation) E VEF W= A & A generation Wi 7] W45 W
4= 155U t}. (Contributed by Pablo Galindo in bpo-36016.)

5.12 gettext

pgettext () & 1 W& L 27134 Ut} (Contributed by Franz Glasner, Eric Araujo, and Cheryl Sabella in
bpo-2504.)

5.13 gzip

ANAAG Y= =82 93] gzip.compress () ol mtime W} 7] H+E 371315 Y t}. (Contributed by Guo Ci
Teo in bpo-34898.)

S 73 FaSA AU E4E wip 9Hd 2] 47 ol 0SsError Y4l BadGzipFile o 9] 7} &Y g
Yt} (Contributed by Filip Gruszczyniski, Michele Orri, and Zackery Spytz in bpo-6584.)

5.14 IDLE 1} idlelib

A} 2] General 3 o] X] 2]

[e] o =
g2 U 2 EF

ol A &35,

NE(EHCZ 500 2= H2 HELRE S4F
PyShell A 4] 4] 83 & 4= 9145 LItk 37
MEoE 2YaH 4T S Un

Eg e 2 2E Rz 295
Tal Einat in bpo-1529353.)

AgAL Ao AA o7 RES A3 E7] 98 Run H57ol “Run Customized”E 71Ut 43 2 E g
= A= sYs- argv o] z7}5]‘/]‘:} 3T AR A B Y A S Rl Al ohA] vEbd Y o dubA <l
/% H ol 2 E AAFES A == 5 Yt} (Contributed by Cheryl Sabella, Terry Jan Reedy, and others in
bpo-5680 and bpo-37627.)

IDLE B3)7] ol 412401 & W8 27 g ek 4 514 613} 4] Goneral ol A 84517 g
32 ME flo] AUt /1= 9 £ AEE 4 vl irol 4 EAH A} %751 o). (Contributed by Tal
Einat and Saimadhav Heblikar in bpo-17535. )

OS vl o] B Q7 -2 o] A sto] % £ }"é‘ﬂr cl A 7+ ko] A& Uth ©]§ S8l IDLE 1§ ©]
RE]Z3 718 BMP 7} o d £AHE /\} —? A5UTE ol st EA= BAISHAY 9 H‘: o HApetar
SHEEA EAEYE 5 dFUTH rx} Tc1<>ﬂ/‘1 to] A o 2 AT H E 8= A2 o] Al Aufst
A kUt (Be Abgto] 8y £ 91 o] Zrej g S 3) 2] gk, m} A Y Serhiy Storchaka 7} ©] &4 Z bpo-131530f A
S AAsYTH)

New in 3.8.1:

,d
o,

—

Add option to toggle cursor blink off. (Contributed by Zackery Spytz in bpo-4603.)

Escape key now closes IDLE completion windows. (Contributed by Johnny Najera in bpo-38944.)
99 WA AL 3T A B Del 2z o o] 45 g%,

Add keywords to module name completion list. (Contributed by Terry J. Reedy in bpo-37765.)
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5.15 inspect

inspect.getdoc () 4= olA| __slots_ OJEZREV} o] EAEHA dictH EAEHS IS
T AdEF5YT o] AL property (), classmethod () ¥ staticmethod () o i3l o]n] 71X 11 Y=
A3k A BAS B2 A BTk
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 = round(bit_rate / 1000.0, 1)
self.duration = ceil (duration)
(Contributed by Raymond Hettinger in bpo-36326.)
5.16 io
N EE(-Xenv) e YT WEO A, close () Uﬂ/ﬂEﬂ%‘jﬂﬁ}“‘ io.IOBase 3}o] g elo] A 7} o] A
deolE 21 gych A WA 7|BA o7 o7t 2835 FAH Ut} (Contributed by Victor

Stinner in bpo-18748.)

5.17 itertools

o

2%

rlr

A A7) Y8 A initial 7] D E QA AE =735 U T

itertools.accumulate () "Q‘—T—

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

(Contributed by Lisa Roach in bpo-34659.)

5.18 json.tool

HE Y S HE O JSON AA & L7 BAs= ——json-lines §AL Z71845 YT} (Contributed by
Weipeng Hong in bpo-31553.)

5.19 logging
logging.basicConfig () ol force 719 = AAE F7HAF U For dASHH, FE 270 AZd
1€ A 7E ve AR ARE 7S F3 8] Aol AAF L 2 Y

°1 AL o# BAS s Aot A 2 At basicConfig() 7} T2 % W, basicConfig() o o) 3
&3] FAIH JAFUTH o] &2 Q) th3} 4] ZE 2 E L} Jupyter = ERZ /\}&a}oq t}orst =
73/8, AY E= 72277t o H LG5 UTh

(Suggested by Raymond Hettinger, implemented by Dong-hee Na, and reviewed by Vinay Sajip in bpo-33897.)

o, I
ol
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5.20 math
T A Aol e = AT S A7) 93 A2 T math.dist () 7F 57k 955U o). (Contributed
by Raymond Hettinger in bpo-33089.)

oS A& A28t E = math.hypot () FE SIS U o] Aol 2-D Aol 2 A A5 T
(Contributed by Raymond Hettinger in bpo-33089.)

‘start” ZH (7123 1) 2k o] HH E9 H5 WHEehE sum() o -8 £ A @ math.prod() &
AR5 U

>>> prior = 0.8

>>> likelihoods = [0.625, 0.84, 0.30]

>>> math.prod(likelihoods, start=prior)

0.126

(Contributed by Pablo Galindo in bpo-35606.)

M &2 & 23} 3+~ (combinatoric functions) math.perm () £ math.comb () 7} 3715 Y5 U th:

>>> 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

(Contributed by Yash Aggarwal, Keller Fuchs, Serhiy Storchaka, and Raymond Hettinger in bpo-37128, bpo-37178,
and bpo-35431.)

A Aa2e

-111
of
B
2l
WUE
o
u
rE
o

2 ka1 A &HA A sbst7] 9 g *HE$ S math.isqrt () & F
ZHsUth A & Al glo]l 2375 AQFUTh floor (sgrt (n) ) BohmEA] Trmath. sqrt

Hop =gy

>>> r 650320427

>>> 5 = r ** 2

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

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

(Contributed by Mark Dickinson in bpo-36887.)

g math. factorial () & B int-F7F obd RS ol o] X] 94551 th. (Contributed by Pablo Galindo
in bpo-33083.)

5.21 mmap

mmap .mmap Z 0] E oA madvise () AILT ZE o] FAH2FE madvise () HIAEZ}F ST
(Contributed by Zackery Spytz in bpo-32941.)

5.22 multiprocessing

MZE multiprocessing.shared_memory 2E-S #7355 Yt} (Contributed by Davin Potts in bpo-
35813.)

macOS ol A, o] A] 7] EZ © 2 spawn A 2} ¥4 o] A8 Yt} (Contributed by Victor Stinner in bpo-33725.)
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ﬂ

34 55 YEE 371} ctypes & AH§3Ho] DLLE 222 o vl o] 8l $& 4o that 57} 24
AZE A7 Jall Q=LA MEL T4 add_dll_directory () 7} 3=7HE < U th (Contributed
by Steve Dower in bpo-36085.)

MZE os.memfd_create () 57 F715 o] memfd_create () Al
by Zackery Spytz and Christian Heimes in bpo-26836.)

A= o A Aa A & A (reparse points - A5 3 7.9} o] 2 g 2] A A (directory junction) & Z g th <
Agst7] AT e TF =7 AARZ ALHJS U 53], 0s.stat () & oA & A A ol A
A Qo= BE AL SNSRI os . 1stat () = “o| & /ﬂiﬂ] ©] E (name surrogates)” 2 A ¥ ¥ = 23] A
AFR G THE o] 52 os. stat ) A8 Gyth BE J%ol, stat_result.st model_ /“ia 23
N5 FLNEE AR HLE F 9] A A AR AR S o 2 #99) e A A4 e
A sleH, M| stat_result.st_reparse_tag 9EZHEE FQ34A 2

AE oA, os.readlink () & o]Al HAE 2] AAS ¢S 5 AFYth islink () & HHE 2 A
g3l False & WHEHEo W.qs}ﬂzx] .WElA islink & WA o= I = AHAL AL A=
A SHA T, o5 . readlink () o &8 Aot D=t AL oA Y22 A2l @ 5 A5

(Contributed by Steve Dower in bpo-37834.)

72U k. (Contributed

i
fol
i
o

o
oZiUImU

E

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

exists(),lexists(),isdir(),isfile(),islink() % ismount () &} 22 &gl A A& Hi33}
=o0s.path TFE= oA OS F=E A TS = = BAU 0| EE 23381= H 29 tfs valueError
U 27219 B Z3 2 UnicodeEncodeError £ UnicodeDecodeError & WA A 7] &= th4l False
£ W3Sy o). (Contributed by Serhiy Storchaka in bpo-33721.).

A =9 A expanduser () += ©| A USERPROFILE 37 MTE A5 51 IubH 0 & Ank A2} A A o]
A A E A 9= HOME & AHR-81A] ¢k U T} (Contributed by Anthony Sottile in bpo-36264.)

AEollA isdir () & EATHA gt E 2o thst F 3o ) B True & WH&sHA] gh5Uth
AE oA realpath () & oAl A& F3 e el 2] ZHS 2Fst= A A A - S 274 (resolve)
k.

(Contributed by Steve Dower in bpo-37834.)

5.25 pathlib

exists (), is_dir(), dis_file(), is_mount (), is_symlink (), is_block_device(),
is_char_device (), is_fifo (), is_socket () I} Z& 8 d A7 E W3 3}+= pathlib.Path
HAZEEOS A 2dE 5 gle BAVIE2TH %IEOH 3l valueErrory} 229 A8 E8 2~

UnicodeEncodeError & WA Al 7]&= Al False S ¥F23HgU ). (Contributed by Serhiy Storchaka in
bpo-33721.)

BEE 771 e Y2 E W EEpathlib.Path.link_to () £ F 75 Yt (Contributed by Joan-
nah Nanjekye in bpo-26978)
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5.26 pickle

pickle & o|A] £4 reducer_override () HAEE
. (Contributed by Pierre Glaser and Olivier

tlo r|r
)
o
1o
ik
4>
30,
o[>
i
i

Grlsel in bpo 35900.)

5.27 plistlib

ME-E plistlib.UID 7} 75 9l 2 ™ NSKeyedArchiver Q13 9 H nlo] 1 & plistE 837
4 3}3) 55 Ut} (Contributed by Jon Janzen in bpo-26707.)

l:t
rlr
N,
rjg
o

5.28 pprint
pprll’lt BE2 98 &5 sort_dicts | H4E F7MF UL 7| 2EFH o2, o] 2 e Y H ol
NE 24011 gAv e E 74]* BE@dUch 22, sort_dicts 7} 7%7“ °cg AAHY, g 7I7H 4"
+TAE FAFUTH HHP‘SPL E<RFISON Y8 vl et o 78 T 55Utk
T3 pprint .pprint () & FAFSEA 9t sort_dicts 7} False 2 7] 2 A A E 22 | 4 pprint
7 Qe
>>> 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'}
(Contributed by Rémi Lapeyre in bpo-30670.)
5.29 py_compile
py_compile.compile () & o]A| &3t =5 X Y&} (Contributed by Joannah Nanjekye in bpo-
22640.)
5.30 shlex

Al shlex.join() ¥4+ shlex.split () & Hd+=Z 25 Yt} (Contributed by Bo Bayles in bpo-
32102.)

5.31 shutil
shutil.copytree() & oA A Z& dirs_exist_ok 7| Y= QAAE wholE ¢ Yt} (Contributed by
Josh Bronson in bpo-20849.)

shutil.make_archive () = oA oA A7} & AT S FA3H7] £
pax (POSIX.1-2001) & 4] -& 7]5 ° 2 YT} tarfile &0 )3t 3f
(Contributed by C.A.M. Gerlach in bpo-30661.)

AE S o A shutil.rmeree () & oA 1 82 OA AT A0 AR A Sk e 2] AL AA
Ut} (Contributed by Steve Dower in bpo-37834.)
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5.32 socket

22 S A PUSHIPYG A 2E BT BopS ol A Aol YA A 242 WS 1] B8
3l A S X535} create_server () & has_dualstack_ipvé () Ag 471 7 54 o}

(Contributed by Giampaolo Rodola in bpo-17561.)

socket.if nameindex (), socket.if nametoindex () % socket.if indextoname () ?;]‘5,\—7]-

A= 2o A &= 5 tt. (Contributed by Zackery Spytz in bpo-37007.)

5.33 ssl

TLS 13 22E W= AHol3a AFS & A 33+ post_handshake_auth 2} Al ZH3F &=
verify_client_post_handshake () & F7}3 54U th  (Contributed by Christian Heimes in bpo-
34670.)

5.34 statistics

statistics.mean ()& G wWE BHE A4 M3 O 7 statistics. fmean () 2 F7H3 S5 Ut} (Con-
tributed by Raymond Hettinger and Steven D’ Aprano in bpo-35904.)

statistics.geometric_mean () 2 & 7}3 % Yt} (Contributed by Raymond Hettinger in bpo-27181.)

7F2 Wl 3 7ho] Bl AE E kSl statistics.multimode () 7F 3 71E 95Ut} (Contributed by
Raymond Hettinger in bpo-35892.)
d ol £ 5 S E$ 7+2 (equiprobable intervals) (9] & & ©f, 4 2$] 4= (quattiles), 4 £$] = (deciles) T

Hl B8] 2= (percentiles)) © 2 U= statistics.quantiles () & F7}F5 Yt (Contributed by Ray-
mond Hettinger in bpo-36546.)

DR HLo A BEZXE WS X267 Y38 =7 ¢ statistics.NormalDist S F7F S U T}
(Contributed by Raymond Hettinger in bpo-36018.)

>>> 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

“BFA A Z 4 ¢l o 9] (unraisable exceptions)” A 2] WS A o]sl7] Y ARI T £ Y= RS S
unralsablehook() g F7H s UL o8 } PR ) A gk, ghol Aol A A 2] Ry o] %i%
TEF Ytk o & £9, 33 A (destructor) 7} o] 2] & WA A 7] At 7HH) A =7 (ge.collect () T
(Contributed by Victor Stinner in bpo-36829.)

Wﬂ
of.

5.36 tarfile

tarfile RELE N E-F o}7lo]HE 1:&% o o]
A& 71 EPoz A FYTh o
'6]-01 ZYPZ 7} o] AL NAEF
bpo-36268.)

°] 212 GNU A §-o] ofd 4l pax (POSIX.1-2001) 3
210 2 d3H A3 (UTF-8) & A&
= 712 ©}F & o] AL A F Yt} (Contributed by C.A.M. Gerlach in

w10
=3
M
ot
i
ST-)
J
o
N
ofr
g
o

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

@'3] A ¢FL threading. Thread run () & & A= M EE threading.excepthook () T
8 2 ABEI T, 914 S tnroading. Thread, run ) A5l 7] A el BA S Aol 571 9198 A
7“./]9 4= 955 Yt} (Contributed by Victor Stinner in bpo- 1230540.)

MZL threading. get native_id () &4 native_id 9JEZHEE threading.Thread Z3
29| 27}?:}‘4‘4 o AEZ Aol a”d"ﬂxﬂ 2 =9 YolEH B H4 A= IDE WU T ©] 75
° =X ZPBo| XUk AR T4 QST AA B U 2L get native idE FZ 144 L. (Contributed
by Jake Tesler in bpo-36084.)

5.39 tokenize

gl %/\l X © % NEWLINE E2< &3t}
7} 4 =) gt} (Contributed by Ammar Askar in

N
i)

bpo-33899.)

5.40 tkinter

tkinter.Spinbox = EH 2 Oﬂ selection from(), selection_present (),
selection_range() % selection_to() WA EZE F73<5 YTl (Contributed by Juliette Mon-
sel in bpo-34829.)

tkinter.Canvas & 20 moveto () WA =5 F7}35 Yt} (Contributed by Juliette Monsel in bpo-
23831.)

frt

tkinter.PhotoImage Z 8|2+ o)A transparency_get () & transparency_set () HAE
zr<&s U o}, (Contributed by Zackery Spytz in bpo-25451.)
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5.41 time

macOS 10.12Z 9 3 A} 2 A Al CLOCK_UPTIME_RAWZ} 3715 1% Y th. (Contributed by Joannah Nan-
jekye in bpo-35702.)

5.42 typing

52 3 AR 752 BRAF Ik

=]
W o] 9= g1 . PEP 5898} typing. TypedDict

: £ 23 A L. TypedDict= F214
A% AT A RAC R BE 77} glolof Tt 78 AE A
o .

© 7 953y “total=False” =

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

« 2B &. PEP 5863} typing.Literal & X34 A| L. Literal §-2 w7 W41} w3l Zko] st
o/t £4 glHE e E A S YERY Y Th

def get_status(port: int) -> Literal['connected', 'disconnected']:

o “Z Z(final)” WS, T4, 1 15 2 S, PEP 591, typlng Final ¥ typing.final () & %
Z oA Al L. final Y 2= A A & HAZ| o A B S, A Y = ZHEH"‘ & Al ghot e 5 A A1
Ytk
pi: Final[float] = 3.1415926536

« ZZEF A9, PEP 544, typing.Protocol ¥ typing.runtime_checkable () & ZZ 34
Al L. typing. Supportsint & 22 7++s ABCE= ©] A Protocol A H Edl2~YUrth.

e M Z2EF Z¥ 2~ typing. SupportsIndex.

e A &4 typing.get_origin () Ftyping.get_args ().

5.43 unicodedata

unicodedata EEL SUFE 12.1.0 P2 E ANLFEE Jag oy g5 th

A S is_ normallzed() E Zago] EA AF3 gA R Folste u AL 4 QS5 YL =
AA 2 BEAES A3} 5t= ARt A S Yt} (Contributed by Max Belanger, David Euresti, and Greg
Price in bp0-32285 and bpo-37966).

5.44 unittest
Mock 9] H]'&7] A& A P3l+= AsyncMock o] F7HE A FUTh HIAEE 98 4 A3 A 22 assert
gt E o] 715 915 Yt} (Contributed by Lisa Roach in bpo-26467).

setUpModule () &} setUpClass () o th3t A 8] & X ¥ 3}7] 9 3 unittest o] addModuleCleanup () I
addClassCleanup () & $ 7355 Y t}. (Contributed by Lisa Roach in bpo-24412.)

o] ] mock assert T oA A3 A| AA TE2 BlA2ERE 23t} (Contributed by Petter Strandmark
in bpo-35047.)

unittest EE2 unittest.IsolatedAsyncioTestCaseE E3 ZEEHS HAE Ao]AE AFR-F}
+ A Y-S A95F Yt (Contributed by Andrew Svetlov in bpo-32972.)
o
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import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

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

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 ()

venv+ ©| A PowerShell Core 6.19]| A 7}AF 873 & 843151 7] 93 R & S8 Z o Activate.psl &3
HEE 233t} (Contributed by Brett Cannon in bpo-32718.)

5.46 weakref

weakref.proxy () ol 9} ¥rEH Z A A= o)A T2 A A4bAte] B8 A FA4 ALk} et
=2 A4}, (Contributed by Mark Dickinson in bpo-36669.)

5.47 xml

DTD ¥ 2] X Qe g 23] thdl &3} Z A, xml.dom.minidom} xml.sax REL 7| EH o7 K&
)R AE EE A 2514 95 Ut (Contributed by Christian Heimes in bpo-17239.)

xml.etree.ElementTree BEQ .find* () WA EE o|& F S F A= {*ttag A A H o] &
I EE B2 E WFESk= {namespace} * 9F 22 A== FAS A AT (Contributed by
Stefan Behnel in bpo-28238.)

xml.etree.ElementTree EE2 Cl4AN 202 F3SE= MES T4 —-xml.etree.ElementTree.
canonicalize () & A& %Yt} (Contributed by Stefan Behnel in bpo-13611.)

xml.etree.ElementTree.XMLParser® A} AAl= Al S vlA = start_ns () 2end ns() S
S ol T AA oJHMEE AT = AFYTH ESH xml.etree.ElementTree.TreeBuilder
A2 =T A gejojol gt o EE A eEste] 4A4H Eol] TS AT 5 dFUth
(Contributed by Stefan Behnel in bpo-36676 and bpo-36673.)
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5.48 xmilrpc
xmlrpc.client.ServerProxy+ o|A] Z+ R 3} 37 E A HTTP &t o] A|FAE st A=l & headers

2 SHA B
719 E AAE AU FARTE, 7|2 W o] 4] QlZ: (basic authentication) o] A T w2 A4 <l
(session authentication) & &2 ¢ 18 o] = & 4= Q1 == 3t} (Contributed by Cédric Krier in bpo-3515 3.)

6

b

|7C-I
~

P

ton

o]r
ok
o
filo
4o
i)
WE

subprocess 252 ol 43 213 39 os.posix_spaun () F+E ST+ 9

Ty 84, o2 22 2 0] 5 359 1l macOS 9} 2] =2 (glibe 2.24 ©] 4 ARS) o A RE AR
Huyrh
— close_fds7} A A YUt}

— preexec_fn, pass_fds, cwd Q start_new_session W] 7] W=7} A A= A 9k k5t
— executable 3 27} T A ¥ 2] & =33}
(Contributed by Joannah Nanjekye and Victor Stinner in bpo-35537.)

e shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil. copytree() il
shutil.move () =39 & B} E8 402 BEAS7] 93] 8] 529 macOSo| A Z 2 «ml=
A} (fast-copy)” Al 2l i%g /\}&UHJE]— “pf 2 BAP = Bl 2 o] Ad Yo A ukA s) o]
“outfd.write (infd.read ())& .L]—O] 2 of| A /\]——9-1]—:'—7}(userspace) H 52 AR e =
Ut Y=o A shutil. copyflle 29 Z 7128y 27/(16KiB 4l 1 MiB) & A3
shutil.copyfileobj () ¢ memoryview() 719k M3 o] AL H Ut 22 gEl A Yol A 512
MiB #+ Q& A o] £ 5 /fAL gls 20 AL 2F426%, macOS ol A= +50%, 9 T Lo Al = +40%
AUt =5 4 A2 CPU Alo] £ 9] 4 2 Yt} shutil-platform-dependent-efficient-copy-operations
2A& Z x5 A L. (Contributed by Giampaolo Rodola in bpo-33671.)

e shutil. copytree () =0s.scandir () TFE AR5t o] Ao o &6t= B E EA} g = 7l A]
Hos.stat () k= AHEF YT 8000712 3Hdo] Q= e & BAS o] £ & AL glEa
°ﬂ*ﬂ{—+9%,-d Lo A= +20%, Q=5 SMBE—OOﬂ/ﬁ‘: +30% YUt} ESH os.stat () A|l2H
= 571 38% HAaste] £3] shutil.copytree () 7F U EHN T 5L Al 2~H oo A o w5
(Contributed by Giampaolo Rodola in bpo-33695.)

. pickle RE9 7|2 Z2EZ L oA gjo] M 340]4 A& AME Z2EZ 4t} ho] A 3.0
BE A PSS 22 EZ 3T 450 553 2717 AU

« PyGC_Headol|A| Py_ssize_t W & AAYFUTE BE GC =3 A (& , T E,
gl2E, g E])e Z27]+=4 &= 8ulo] E Zo]F Yt} (Contributed by Inada Naoki in bpo 33597.)

e Uuid.UUIDE ©O]A| _ slots_ & AFE3to] W2 g A& S £ <4y} (Contributed by Wouter
Bolsterlee and Tal Einat in bpo-30977)

« operator.itemgetter () & 33% A% 60 Y. JZP A& H X*-@‘rﬁh- ol dig st 257
obdl A% Aluse] £ Aol R we AR S FAHE U (EE 2] 2el 2] ARl AL
A+ 9 Y}, (Contributed by Raymond Hettmger in bpo 35664.)

e collections.namedtuple () oA 9 B= 23] £5 AL o)A T Hl o] A wiheELx], I}o] A of A
7} wE A" A W 23] ?ﬂ Al o] =] 2155 Yt} (Contributed by Raymond Hettinger, Pablo Galindo,
and Joe Jevnik, Serhiy Storchaka in bp0—32492.)

o list B4R = dE olHHES Do Lo Ao (98] __ len _ =
HE 23 A GHUth o] A2 AAHH H2ETV B 12% ZHA T
Raymond Hettinger and Pablo Galindo in bpo-33234.)

o ST 27 S5 Tl B4 55814 942 (non-dunder) A E ] HE 7 BAE IS o, EX 7
Ale 3t EFdQs T =0 Y ﬁ % Ut} (Contributed by Stefan Behnel, Pablo Galindo Salgado, Raymond
Hettinger, Neil Schemenauer, and Serhiy Storchaka in bpo-36012.)

RS U G5
% Yt} (Contributed by
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C e Rs WA AR AAE MBI LU g oA 2R 2R UG B
A= &S 20-50%7}A] 7} g o). (Contributed by Serhiy Storchaka in bpo-23867, bpo-35582 and
bpo-36127.)

* LOAD_GLOBAL W o] & o] Al &2 “F 3 E (opcode) &5 7HA” vl AU S-S AHEFU T oAl oF
40% &2} A <5 U t}. (Contributed by Yury Selivanov and Inada Naoki in bpo-26219.)

7 HE2| C API HZE

ymallocE A SmEHI7FERGA HJo =

o« 7|H® sys. abiflags% Hl E X} o] %\4%‘4‘:}
35 =] 1 3 dYth Al A= <Yt (Contributed by

(pymalloc& Z 33} A} £
Victor Stinner in bpo-36707.)

A7) o
- python3.8 T2 1# 1 A X5 1, python3.8m L& 12 Alg} A 5T}
- python3.8-config 23 HEW M X% 1, python3.8m-config 2T P EE Ate}

.
- mEZYas 54 golrg e g AulAld A A AE UL UL BF glolHE s B2
PyPLO 4 T2 2= & A3} 2 A4 9712100 A A5 3 A B wE oS o,
=20 A Fo]H 3.7 AU A} L cpython-37m-x86_64-1inux—-gnu.so+= 3}o] % 3
.cpython-38-x86_64-1linux-gnu.so’/} ¥ %5 UTh
. ole $RY APIE O 2 7Y 4 U2 5 54 o] AT A5 ok
- Include/*.h¥ o]AlA 9= F8 ¢FA C API 0:]0]= s o}

[n
rlr
Ud -o

2
oy
L

- Include/cpython/*.h+= CPythono] 17 EOH S CAPI o oF gy Tth; _PyU _PYE A
23t A& v)F 7 APL7 2S5 7 API.
- Include/internal/*.h3 o} CPythonol] &7 3t v]& 7] W& C APIY Yt} o] API+= 7}

A S84 HZo] glo] A, CPython 2] H oA AR A= ¢k FH Ut o] AL T2 T£314
931 CPython U] %ol &) 4] 223 of Sh= T Ak =25k A3} Zo] vl ¢ PAAQ 87 A2
AANA T ==FH Yt} o] API= o] Al make installel o3& A X g Yk

(Contributed by Victor Stinner in bpo-35134 and bpo-35081, Eric Snow 7} 3}o] A 3.70]| A A] 2}k 2141)

AR WIEE A et P2 NAH ASUTh A A5 GG o] & o H v, v =220
=RE 2A7 glon, Met Ao Az E 25y o

- Py_INCREF (),Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

- PyObject_INIT(),PyObject_INIT_VAR()

- 8]Z7 g4 _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (), _Py_Dealloc ()
(Contributed by Victor Stinner in bpo-35059.)

e PyByteArray_Init () & PyByteArray_Fini () &7t AAE A5Ych 3to]l# 2.7.49} 5}o]
3205 E ob 2 dxl o1, Al sk API(HH ABI) Oﬂfﬂ AdE Qo BEAE Sl 2 2] Fgt
% Yt} (Contributed by Victor Stinner in bpo-35713.)

e PyExceptionClass_Name () & A3+ o] A| char * 4l const char * 3§ YgYrt}. (Con-
tributed by Serhiy Storchaka in bpo-33818.)

e Modules/Setup.dist ®}Modules/Setup? o]FA o] Al A= A5 Tt o] A=, CPython A~
EZE AAGS O, Yq2EH AA AFLES W 5}7] Y8l Modules/Setup.dist(aA EE YH)
£ Modules/Setup(RE E2] YFR) o8 507 A of 5 UTh o]+ 3 7] A X“”P"ﬂ Ae
Do 042 AZMA, 5t HALG dojulel B AT 7 A5l & 4 510] 4 CPython /| BAHES A
AZA HEAEFYTH
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2 E7 ko] Modules/Setupoll A ejsyth I 3t S ARRAF A 2 5}
Oﬂ o o oh& W3 3} vp7EA] 2 CPython 9] git £ 31 i 2] 9} 2 4 7

(Contributed by Antoine Pitrou in bpo-32430.)

+ PyLong_AsLong () 3 Z-& stol W A& C A4 & HEstE= 49}, PyArg_ParseTuple ()
A4 i 9Jr 2 Ay HE = “/‘rﬁi OMPE T B4 s g4 °]?<ﬂ AHEE &+ Atk
W int EH*L _index_ () §F WA EE AHSFYUSE _int_ () WA= JA T
_index_() HAZTE Q= “iﬂ (Decimal-ﬂ- Fraction Z+&) o o3 /\1 H X A7 A
Yttt PyNumber_Check () & ©]A] __index_ () & 7 &3t AA ol il 1S vk}
PyNumber_Long (), PyNumber_Float () % PyFloat_AsDouble () 2 o]A| A& 4 glod
__index__ () WA =& A&t} (Contributed by Serhiy Storchaka in bpo-36048 and bpo- 20092.)

d3d 8 AA = o)A PyType_GenericAlloc () ©] o}d PyObject Init () (283 ol A
Y M I 2 PyObject INIT)IA F=x S5 S7HA UL lad A ﬂdolb‘rﬁa‘% i Al
Aol=d e 2AHol AT 4 Id5Y F%-. (Contributed by Eddie Elizondo in bpo-35810.)

0 > ﬂllﬂl ::L o

4= PyCode_ NelethPosOnlyArgs () = PyCode_New () ¥ Z= AAE W& 5 YA T,
—.4 2 7(']—9- o1 2}e] & YEM = posontyargcount W) 7| 427} 3712 15 Yt} (Contributed by Pablo
Galindo in bpo-37221.)

e Py_SetPath() + ©]A| sys.executable2 ZTZ 1 o] & (Py_GetProgramName ()) JAl =
233 AA A Z (Py_GetProgramFullPath ())& A A gt} (Contributed by Victor Stinner in
bpo-38234.)

H| X|

o distutils bdist_wininst H3-& o]A] # X ¥ g5 th HA bdist_wheel(wheel 3] 7] X)) 2 A&
3}4] Al 2. (Contributed by Victor Stinner in bpo-37481.)

e ElementTree 2 E Y H A HA W A E getchildren() I} getiterator() + ©] A
PendingDeprecationWarning ™ 4l DeprecationWarning< WA A YLl olAEL
s}o] & 3,90 A A AE 2 YUt} (Contributed by Serhiy Storchaka in bpo-29209.)

e concurrent.futures.ThreadPoolExecutor & QA 2 8&H A7} ofd A A E loop.
set_default_executor () 2 AEstE AL A AFH P gto]H 3904 ZXE AYth
(Contributed by Elvis Pranskevichus in bpo-34075.)

e xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper % fileinput.
FileInput? getitem_ () WA Z=EE H A= J5YTH

o] M= FTHL index v 7] H4E F A5t A o} FES w335 Tl (Contributed by
Berker Peksag in bpo-9372.)

e typing.NamedTuple &2+ field types JEZHEE HXJP1, T2 AEE 2=
__annotations__ o]EZHEZ tjAl gt} (Contributed by Raymond Hettmger in bpo-36320.)

e ast F3 2 Num, Str,Bytes,NameConstant W Ellipsis+= HA|H A S 2 7FE311 &3 g)o]
A AN A AL A A AU DA Constant & AR5 oF U t}. (Contributed by Serhiy Storchaka
in bpo-32892.)

e ast.NodeVisitor H A = visit_Num(), visit_Str (), visit_Bytes(),
visit_NameConstant () @ visit_Ellipsis() & o]A #H A FH Y om 35 mto]n v A
oAM= i%ﬂ A &S AU BE A5 28 A 887 Y8 A= visit_Constant ()
H A =& 37131 Al L. (Contributed by Serhiy Storchaka in bpo-36917.)

e asyncio.coroutine() I olE = A AFH YL A 3104 Al AFUt}l Rasyncio.
coroutine th4l, async defE AFE3}4] A 2. (Contributed by Andrew Svetlov in bpo-36921.)

e asyncio o A, thZ ol th3l| loop AAE HAH A2 HAAHAIL HA 31004 A
A" Yrtt: asyncio.sleep(), asyncio.gather(), asyncio.shield(), asyncio.
wait_for (), asyncio.wait (), asyncio.as_completed(), asyncio.Task, asyncio.
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Lock, asyncio.Event, asyncio.Condition, asyncio.Semaphore, asyncio.
BoundedSemaphore, asyncio.Queue, asyncio.create_subprocess_exec () el
asyncio.create_subprocess_shell ().

FFY AA|E asyncio.wait () ol BAIH o2 ADel= 22 A A= J 2 WA 3114 Al AR
Yt} (Contributed by Yury Selivanov in bpo-34790.)

gettext EEAA = thx T vIA =7 FAAH A5 Ut lgettext (), ldgettext (),

Ingettext () ¥ ldngettext (). o2 AT HE Hlo|ELE S WISeln, A BExdo 2l

A “Xﬂﬂ Ao A7 A k2 FUZE AH @lﬂﬂ‘“"ﬁﬂ’“ 21 yrth sho] A 394 FUZRE

A ‘E‘Pﬂﬁ} o h& AR s Zlo] X WUt o] F4EL2 L ;E L BUHA AdFYh
j

3 4 bind textdomain_ codeset (), H A = output_charset () I
set_output_charset (), U"ff— translation () 3} install () & codeset " 7] W4 &=
A= A5 UL 1*gettext () 5o A T AHS-5 7] o= ¢ Y th. (Contributed by Serhiy Storchaka in
bpo-33710.)

threading.Thread® isAlive () WA =7} 3 A = 215 Yt} (Contributed by Dong-hee Na in bpo-
35283.)

g AAE WotEol v B2 WA & 4 oA Decimal—‘é—, Fractiong ¥ A+ & W3g
FEH AL e EgE A E (S S0, _int_ () WAEE YA __index_ () HIANEE
e A E)Oﬂ el #2] g BYA A YT o] F HVMW € o217k 2 A9y}, (Contributed by
Serhiy Storchaka in bpo-36048.)

o Us dAES 719 E AAE AEste Aol AAE J5Uth

- functools.partialmethod(), weakref.finalize (), profile.Profile.
runcall (), cProfile.Profile.runcall (), bdb.Bdb.runcall (), trace.Trace.
runfunc () ¥ curses.wrapper () 9 func.

— unittest.TestCase.addCleanup () 9] function.

- concurrent.futures.ThreadPoolExecutor 3} concurrent. futures.
ProcessPoolExecutor? submit () WA ZY fu.

- contextlib. ExitStack callback (), contextlib.AsyncExitStack.
callback () ¥ contextlib.AsyncExitStack.push_async_callback () 9 callback
- multiprocessing.managers.Server &} multiprocessing.managers.

SharedMemoryServer® create () WA =2 ¢} typeid.

- weakref.finalize () 2] obj.

to] A o] FFZ v o A, o] A5 9 #] H&o] B 21 Y Yt} (Contributed by Serhiy Storchaka in bpo-
36492.)

9 API & 7|5 HlA

S

S 7153} API:= sho] # 3.8 A Al A 95U th:

= 2
g o

=

glo] W 33X E],collectionso]A] ABCE JdZE
AZEE 38 oF gt} collectionsol| A YEZE
A 9392 A AH A5 Y th (bpo-36952 FH=x)

s}o] A 3. 79 A H A H, macpath BE ] Al A= <51 T} (Contributed by Victor Stinner in bpo-35471.)

glo] W 338 E H X H o]FF, platform.popen () FF+= A AFH JE5 YT th4l os.popen ()
2 AF235H4d Al L. (Contributed by Victor Stinner in bpo-35345.)

sto] M 338 E HAH 0]T 2, time.clock () Tt A AR

R}

=2 Rl
T AF&oll el time.perf_counter () Ytime. process_tlme ) % DH/‘J A2 34 A] 2. (Con-
tributed by Matthias Bussonnier in bpo-36895.)

2 A= 31, collections.abcol A
= 38004 A AL Ao 2AIH A

L
K
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10

pyvenv 23FHEE A A3 python3.8 —-m venvZ QA 3}o], o] ® uto] W Q¥ = & € 7}
pyvenv 2T HE S} A AF o] gJ=X o tfg EHS glof = th (Contributed by Brett Cannon in
bpo-25427.)

cgl HEEo|A parse_qgs,parse_qgsl ¥ escape7]- A A= 9451t 3ho] A 3.2 o] dlo| A H] A =
AdE5Yth Al urllib.parse®thtml EEOA YZE 3 of 3]"4 =

filemode ¥4 7htarfile BEIA AAH Qg Uth BAR w507 ¢hska, Tho] M 331
25 QU o,

XMLParser A3 A Bl himl AAHE Whots o] A kUt E37F U E A o] §la 3.4 A
H A= QFUTE 2 ZE v/ HeE oA 719 = A8 4 Yth (Contributed by Serhiy Storchaka in
bpo-29209.)

XMLParser? doctype () WA EE A A5} (Contributed by Serhiy Storchaka in bpo-29209.)
“unicode_internal” 3 = o] A| A %] 1< Y t}. (Contributed by Inada Naoki in bpo-36297.)

sqlite3 289 Cache® statement A= AL& A} Al =& 5 A] 945Ut} (Contributed by Aviv
Palivoda in bpo-30262.)

fileinput.input () & fileinput.FileInput () & bufsize 7| E QA= FA] 1 5}
o] 3.6 € H X H ¢l oH, o)A A A A5 Tt} bpo-36952 (Contributed by Matthias Bussonnier.)

3 o] A 37 o A dJ A = sys.set_coroutine_wrapper () 2} sys.
get_coroutine_wrapper () 5= A AFH A5 YT}, bpo-36933 (Contributed by Matthias
Bussonnier.)

o[ 3.8 2 0[|4|5}7|

o] o o2 T FAS 27T X e ol AW G AT tE I = A2

Ra=asi=g

101 Tho|M Sxte| ¥
dt F8 4 (yield®tyield fromd BF)2 o|A Az Al Ay & o8 &E A ol A 5]-85 A
st A% for HY o Eiﬂi% £ 3 4] Al2]). (Contributed by Serhiy Storchaka in bpo-10544.)
ofol el ¥ HAHis2tis not)ﬂ%@ FY GHE (A E =], AL :’EZHJJrU”/’ﬂ AHgE ol A
Y # = o] A SyntaxWarningS AATULH o] 5L == CPythonoﬂ/ﬂ R R 01 9] 2wk,
Qo] W Aol 5] 24 A= kit of A AL E 5 AAH==9 1) & v AelE
A7t} (Contributed by Serhiy Storchaka in bpo-34850.)

CPython Q1| Z 2B & o] whe} o9 & 42 5 A5 Utk Jpold 380 A& ojd F7-71 & &Y
GO o], 8 DA el ol £ B s AE ] AL o8 e A A e
(Contributed by Serhiy Storchaka in bpo-35459.)

W33 bool, int, float, complex W EF glol| B8] dF Fej2oA __str. FAES AA
BTk oA ol &S obectol | _ctr () & AT Ajdo e T A2
ZHP oA __repr_ () HINEE A3 H ExE T30 Q3¢S F 1t} (Contributed by Serhiy
Storchaka in bpo-36793.)

AIXO| A, sys.platform< &= 3 (major) ¥ A
G4 raix QUTH ol A WA Tho] Ao] AL
platform.startswith('aix') & A}& 3=
36588.)

PyEval_AcquirelLock () I PyEval_AcquireThread() + < ¥ = g g 7} 3} o
golZ2sE ¢ &YW A 2~2gE=E £ 539, PyEval RestoreThrea
Py_END_ALLOW_THREADS () ¥ PyGILState_ Ensure () ¢} 935 A W& 141‘/} o] &L
ASHA ¢¥ o™, Py _IsFinalizing() ]t sys.is_finalizing() 2 &2l3%lo] &S HE 3}
A} A] 2. (Contributed by Joannah Nanjekye in bpo-36475.)

FEELA S5 UTE Taix3' . 'aix7!' Al
I W57l £ ol 917 W Eol, 4 sys.
%4t} (Contributed by M. Felt in bpo-
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10.2 u}O|’M APIS| HA

+ os.getcwdb () &5 oA A= oA ANSI ZE 7| o] A 7} o}bd UTF-8 AT Y= A&t
ol fr& PEP 5298 F2 A L. o] Tt A= follA vl 25 A 2k k<5 th. (Contributed by
Victor Stinner in bpo-37412.)

s subprocess.Popen-Z oA o|H Ao B U2 H5E F3l os.posix_spawn () & AT 5
AUt B528 A5 519 A/ &H T QEMU A2 of| B #| o] ol A, os . posix_spawn () &
A&t Popen A Tl “Z 2 I 5273 22 o 2] o] of| 9] & BAYA| 7] A] 5 th Al
A2l L Z A 2~E00] o} returncode @ A 9 gy t}. (Contributed by Joannah Nanjekye and Victor
Stinner in bpo-35537.)

e subprocess. Popen-/] preexecjn Ol 2= o= A H o H=ZFEH Y 335 A 51Utk AH 9
Bz oA u] 7] H4E AF23FE RuntimeError 7} @A &y o} (Contributed by Eric Snow in
bpo-34651, modified by Christian Heimes in bpo-37951.)

e imap.IMAP4.logout () HA =+ B+ 283 499 o2& FA8HA] g5 Yt} (Contributed by
Victor Stinner in bpo—36348.)

o Tto] W 33EE HAH ©o]F 2, platform.popen () TFFE A AFH QS YTH Al os.popen ()
£ 28314 Al L. (Contributed by Victor Stinner in bpo-35345.)

e statistics.mode () &4+ F E = (multimodal) H o] B 7} Fo] & uf] ¢ &= o9 & LA A 7]
A gksyth tAl, 98 Eﬂ °l oA Tt A WA 2= & vkEgY ) (Contributed by Raymond
Hettinger in bpo-35892.)

e tkinter.ttk.Treeview 29 selection () HAEE H&= AA}E Hol S o] 2] k5T
AE-E A3 F3 AARfe} A AL A —ﬂro]kﬂ 3.6°0 A H A= JH5UT AElS HA S
H selectlon_set ()22 EstE 9 HEE A}-8-3}4) Al 2. (Contributed by Serhiy Storchaka in
bpo-31508.)

e xml.dom.minidom EE2 writexml (), toxml () % toprettyxml () WA EL} xml.etree
S write() HIAEx oAl AR AF A G & o] ER R E A& HE3 T (Contributed by Diego
Rojas and Raymond Hettinger in bpo-34160.)

o« 22 'r' 2 €8 dbm.dumb Hlo]E W o] A= o)A ¢17] AL Ptk 'r'F 'w' S IE dbm.
dumb.open () 3t B+ dlo]EH| o] A7} Q1S ] W= &5} (Contrlbuted by Serhiy Storchaka
in bpo-32749.)

e XMLParser & A B F g 2o HYH doctype() WAEE T TEHA goy
DeprecationWarning B Al RuntimeWarningS W<y th. XML doctype A A S A 2] 3}
2 t) Aol doctype () HIAE=E A 2] 3}4 A 2. (Contributed by Serhiy Storchaka in bpo-29209.)

o A2 A HE F AT type._new o AGH o] F Tt __classcell  FES AF
SFA] ¢k oW o] A RuntimeError 7} WA gt} 5lo]# 3.6-3.79| A= DeprecationWarning©|
1= %) 215 Y o). (Contributed by Serhiy Storchaka in bpo-23722.)

e cProfile.Profile Z#|2+& o|A| AHAE A AE AT 4= 5 Y ). (Contributed by Scott
Sanderson in bpo-29235.)

e shutil. copyfile (), shutil.copy(), shutil.copy2(), shutil.copytree() %
shutil.move () & ZAEZ EA “1 & B Al (fast-copy)” A|2~Hl & =& A3 o} (shutil-platform-
dependent—efﬁment copy-operations 2 & ?}Z B A L),

e AERoA shutil.copyfile() 7]& ¥ 3 7|7} 16 KiBoA] 1 MiBE WHAE 5Tt

« PyGC_Head T2AI7} 23] WAH AHUTh 724 WM& Asels BE F=& ohA] FA s of
Ut (bpo-33597 F=.)

o PyInterpreterState +2 A= “UF” 3 L (FAH L= Include/internal/pycore_pystate h) &2
ol PYPH Yttt EEYIpyInterpreterStatet F& API(Q} ¢4 ABD 9] 4R 2 AL AR E
ST ARAT 2EAS D=7 80 P Fohu o, oFFE oY A= A

8141 212 Be el 2l S ol o) - 2ol 953 g2l 90w BRO ol
AAA S 2L 57 A e AT AYUTHEE AP A2 B4 5 F7SHE A 7 AU,
(bpo-35886 =3I AI L))
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e mmap.flush () HAExE o]A| BE Z Y Z oA AF Al NoneS w3311 o] A] o] &) & A A]
AU ol Aol s, 1 Fato] EAE el Btk AR oA AF A 00] obdl gho] HHEH)
AU olg] Al 00] W8k Sl Utk e 204 AE A 0 ghel L%ﬂ AU ol Al ol 9] 7}
WAy 8 <5 1 T}, (Contributed by Berker Peksag in bpo-2122.)

e xml.dom.minidom¥} xml.sax REL 7| EA o2 ¢ 2 B A g EHE A8 stA &5t} (Con-
tributed by Christian Heimes in bpo-17239.)

e 2]7] A& dbm d] o] E] 8] ©] A (dbm . dumb, dbm . gnu = dbm. ndbm) 9| 4] 7] & 2+ &1'H KeyError
th Al error(dbm.dumb.error, dom.gnu.error BE X dbm.ndbm.error) S WA A] Uk
(Contributed by Xiang Zhang in bpo-33106.)

o PH IS Y5 d<3lE AST. B E A4+ ast.Constant JAEHAE FAFYTH oA A
Num, Str, Bytes, NameConstant W Ellipsis& QA2 HA 31619 Constant AAEHAT} WS
H Yt} (Contributed by Serhiy Storchaka in bpo-32892.)

o« A& Qo)A expanduser () = oA USERPROFILE 37 H4E A3 sl dutd o 2 Jul AFL R}
A Ao DA A k= HOMES AH&5HA] k45Tl (Contrlbuted by Anthony Sottile in bpo-36264.)

e asyncio.CancelledError 99+ o|A| Exception©] o}d BaseExceptiong A48}, T+

concurrent . futures.CancelledErrorE 4<% 31X 945 Ut (Contributed by Yury Selivanov
in bpo-32528.)

E AL H4E 2nl2A 7t}

e asyncio.wait_for () &4+ o)A asyncio.Tas 2E A
= 215 Ut} (Contributed by Elvis Pranske-

k<
HUtt o] Aol =, timeourol] =2 H FH AF o] SA] vEEE
vichus in bpo-32751.)

e asyncio.BaseTransport.get_extra_info () &= oA ‘socket’ ©] name V7] A2 A
= o SFA A AFREE 5 Y= A7 AA S g t) (Contributed by Yury Selivanov in bpo-37027.)

e asyncio.BufferedProtocol+ ZY3sA <+ APIV} 5 U5 th

o« A=A ctypesE ZEH 3 ZEF DLLO| )3 DLL 44 0] oAl B SHASHA A28y
th Al2" A2, DLL o] 4 PYD qu Eo] =°l = v¥H e % add_dl1l_directory() E F7+4
O 25 A 354S A8 AUk 53], pataet A4 &4 ddHE & te AHS
7] ko, o]y s AS 01] tﬁv‘ﬂ——’; J°o = vl DLL 2 A (resolutlon)oﬂ FFE FA FHUTH
o] aqf,] Sg zzao] o]y mAYZo| & E3thd, add_dll_directory () 7} YA &
st Alﬁ}fq o] & A&t Btol B B & EE&%E%DLL ey g g St L. A =57
AHE 2 A =9 Yol o) E KB2533623 ¢] A X = E=A] EHdafof gt (o] A T2 IYANME
3}+ol gt t}). (Contributed by Steve Dower in bpo-36085.)

o pgend FAH d|v] 3L 5= w5 ol TR thA F Fof| Al AS 54tk (Contributed
by Pablo Galindo in bpo-36623.)

+ types.CodeType-2 PEP 570 |5 9 4] A& AAE A A3t7] H8) A2 F HA] 9] =]
AN o} 7} ¥A > (posonlyargcount) 5 Z-5UTH A WA QA argcount) = ©1 A $1 %] QAL T4~ (] 4] A
Loz zIH= L}E}\{jb}r/} types.CodeType?] M2 replace () WA =& AME-3FH T =7}
UIEH"ﬂ‘: AEA s 5 AFYTh

o The parameter digestmod for hmac.new () no longer uses the MDS5 digest by default.

10.3 C API2| HAH

e PyCompilerFlags 7-ZA| o M ZF ¢f_feature_version =7} A A5 U TF PY_MINOR_VERSION
o7 %2738 okt o] A 7| EA o7 FAH W, PyCF_ONLY_AST =] L7} of_flags ol
A= P&, = 2o vk ARS- 14 t}. (Contributed by Guido van Rossum in bpo-35766.)

e« PyEval_ReInitThreads () @47} C APIYA A AL QS5 Ut A Ao 2 T&33 QFF U th
Al PyOS_AfterFork_Child () & AR&3}4 Al L. (Contributed by Victor Stinner in bpo-36728.)

o FrH2oA, C F4-2 H = FEE o] =&} Cygwing Al 2] 8Fal+= libpython o] B8 25 #] o5t 3}
olfo] WAE wl, 1ibpython& RTLD_LOCAL®| o} 8 RTLD_GLOBALE ZEI o] of gt} o]
A oj&, RTLD_LOCAL S AF&3}9], Modules/Setup? *shared* A Ao o3 A= H & 2o
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B g9 C &g 2ol libpythond § 35 A 42 CEFE 2= 4 gl 3l5 Ut (Contributed
by Victor Stinner in bpo-21536.)

PY_SSIZE_T_CLEANO| RO & A k& Aejel A e & B AY A= w(d& & 01,
PyArg_ParseTuple (), Py_Buildvalue (), PyObject_CallFunction() 5) =] # H Y
2 AR5l DeprecationWarningo] AU T} 3.100]) L} 4.000 A Al A 14 o} ZpA B Y&
arg-parsing & FZ 5143 A] £. (Contributed by Inada Naoki in bpo-36381.)

YPoll EFH P (7198 PyType_FromSpec () L& T3 A5) Y A2 AaE 3T F AA ol tf
SR E HFdUch olefst @ AA Y IR 34+E 58+ 2 ©] PyType_GenericAlloc ()
o4 O A% B2 Pyobject Init () 9 Pyobject INIT() 2 SARGULh ol 7] 54
PyType_FromSpec () = E 3l 131——013_ 630] FEE = 7o 2 gAY ZEI )

AA o7 sy 32 ogks ubx] 9k tT)

o o o= ©v

w A
ko] 3, BAgo] glojof Pyt a2y, J2HAE IR F S5O0 F2 AFE 57
£ F(ohvks W25 3] 9)817] Ael) o] oAl B o] & 4 gl Uth o2 Fstaat, ol f Sefae
Ax' 2 A 34| Foll | 212l Py DECREFE =& 427} d5yth
ol F=538% SutEA o] 3|, thy WA AFE ALUA L

].

-da"dxE ‘é%; T ¥ AAel " py_INCREFE A ASAHAL - gl
H. o] A& pyObject_New(), PyObject_NewvVar(), PyObject_GC_New (),
PyObject_GC_NewVar () HE ¥+ PyObject_Init () Y PyObject_ INIT() & A}& 3}
£ e AR Ao FUAE 52D Fol BAT 5 AU

o

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

- Yol @ = Fo BE AHEA A tp_dealloc §57F B IR A+ TR ES
AL

o :

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)
Py_DECREF (type) ;
#endif
I3

(Contributed by Eddie Elizondo in bpo-35810.)

+ Py_DEPRECATED () A2 EMSVC &2 2 T A UFUTE I E & o]A] 7|5 o] F ol ook
ok

o

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

(Contributed by Zackery Spytz in bpo-33407.)
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o AHZ ﬂEi He 7l MzoAx &3P vfelveg T3AFES AdA EsUch A
A B4 2 E A WH W PyTypeObject = tp_finalize (Py_TPFLAGS_HAVE_FINALIZE =
tp_finalizeE& §17] Aol o= &AH A 5UthE 28sto] A sto] 2 WA o] 7|3t B
T &2 7ML ka7 o

(Contributed by Antoine Pitrou in bpo-32388.)

3+ PyNode_AddChild () £} PyParser_AddToken () + ©|A| & 7§&] 7} int 12} end_lineno

8} end_col_offset& Wrols Q4 Yt

e MinGW =7} python38.d119] thaf] A B3 4 JE=E & 83+ libpython38.a 3
g dul 95 o] Z3HE % ‘3%—’,;\/]13]-. o] .L]—%lol 2 2 3}, MinGW binutils 3] 7] 2] 2] &+

gendef2}dlltool =& AT 4 dH5HTH

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

AAE pythonxy.d119 A= AEF A4 F47 HA L Aojof mhet thF U o A S &
2 using-on-windows £ ZFZ A A 2. A3} 2lo] H & 8] & pythonXY.1lib(Y¥EZ 0 2 slo] A A X
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(Contributed by Steve Dower in bpo-37351
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BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP ¥ SETUP_EXCEPTZ Z1]71§H—§14D}. MZ
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« async for FIZM th5 FE5 await T u BAS= oo S A AR M2 FIE
END_ASYNC_FOR 7} 5 7}5 ¢155 Y T} (Contributed by Serhiy Storchaka in bpo-33041.)
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t}. (Contributed by Jorn Heissler in bpo-35224.)
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scripts/var_access_benchmark.py. (Contributed by Raymond Hettinger in bpo-35884.)
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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

(th= s el AT el A
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(o1 A F o] A A A AH)
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

#l x| v} = = python.orgo| Al 2HS 4= 9+ macOS 64 8] E W = & A 3 3}= Intel® Core™ i7-4960HQ proces-
sorol A Z2AE S Uth X3 A3 PEE go| WS Y22 TA T

11 II}()lﬂéd 3.8.1 Sﬂ E¥E§§}€;;Elt€§} Eﬂjgé )k}ggt

A 724 B ot EA| & 23, asyncio.loop.create_datagram_endpoint () 9 reuse_address i 7] ¥

= AU A FH Utk o] 22 UDPo| A 471 34 sO_REUSEADDRY] 52t uf] ¢ Y o}, 2}A| $F
Ul 82 loop.create_datagram_endpoint () AHAE =234 Al L. (Contributed by Kyle Stanley,
Antoine Pitrou, and Yury Selivanov in bpo-37228.)
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12 Notable changes in Python 3.8.2

Fixed a regression with the ignore callback of shutil.copytree (). The argument types are now str and
List[str] again. (Contributed by Manuel Barkhau and Giampaolo Rodola in bpo-39390.)

13 Notable changes in Python 3.8.3

The constant values of future flags in the _ future__ module are updated in order to prevent collision with
compiler flags. Previously PyCF_ALLOW_TOP_LEVEL_AWAIT was clashing with CO_FUTURE_DIVISION.
(Contributed by Batuhan Taskaya in bpo-39562)

14 Notable changes in Python 3.8.8

Earlier Python versions allowed using both ; and & as query parameter separators in urllib.parse.
parse_gs () andurllib.parse.parse_gsl (). Due tosecurity concerns, and to conform with newer W3C
recommendations, this has been changed to allow only a single separator key, with & as the default. This change also
affects cgi.parse () and cgi.parse_multipart () asthey use the affected functions internally. For more
details, please see their respective documentation. (Contributed by Adam Goldschmidt, Senthil Kumaran and Ken
Jin in bpo-42967.)

15 Notable changes in Python 3.8.9

A security fix alters the ftplib . FTP behavior to not trust the IPv4 address sent from the remote server when setting
up a passive data channel. We reuse the ftp server IP address instead. For unusual code requiring the old behavior,
seta trust_server_pasv_ipv4_address attribute on your FTP instance to True. (See bpo-43285)

16 Notable changes in Python 3.8.10

16.1 macOS 11.0 (Big Sur) and Apple Silicon Mac support

As of 3.8.10, Python now supports building and running on macOS 11 (Big Sur) and on Apple Silicon Macs (based
on the ARM64 architecture). A new universal build variant, universal?2, is now available to natively support both
ARM64 and Intel 64 in one set of executables. Note that support for “weaklinking”, building binaries targeted
for newer versions of macOS that will also run correctly on older versions by testing at runtime for missing features,
is not included in this backport from Python 3.9; to support a range of macOS versions, continue to target for and
build on the oldest version in the range.

(Originally contributed by Ronald Oussoren and Lawrence D’ Anna in bpo-41100, with fixes by FX Coudert and Eli
Rykoft, and backported to 3.8 by Maxime Bélanger and Ned Deily)

33


https://bugs.python.org/issue?@action=redirect&bpo=39390
https://bugs.python.org/issue?@action=redirect&bpo=39562
https://bugs.python.org/issue?@action=redirect&bpo=42967
https://bugs.python.org/issue?@action=redirect&bpo=43285
https://bugs.python.org/issue?@action=redirect&bpo=41100

17 Notable changes in Python 3.8.10

17.1 urllib.parse

The presence of newline or tab characters in parts of a URL allows for some forms of attacks. Following the
WHATWG specification that updates RFC 3986, ASCII newline \n, \r and tab \t characters are stripped from
the URL by the parser in ur11ib . parse preventing such attacks. The removal characters are controlled by a new
module level variable ur11lib.parse._UNSAFE_URL_BYTES_TO_REMOVE. (See bpo-43882)

18 Notable changes in Python 3.8.12

18.1 HlO|’M API2| H1&A

Starting with Python 3.8.12 the ipaddress module no longer accepts any leading zeros in IPv4 address strings.
Leading zeros are ambiguous and interpreted as octal notation by some libraries. For example the legacy function
socket.inet_aton () treats leading zeros as octal notation. glibc implementation of modern inet_pton ()
does not accept any leading zeros.

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

19 Notable security feature in 3.8.14

Converting between int and st r in bases other than 2 (binary), 4, 8 (octal), 16 (hexadecimal), or 32 such as base 10
(decimal) now raises a ValueError if the number of digits in string form is above a limit to avoid potential denial
of service attacks due to the algorithmic complexity. This is a mitigation for CVE-2020-10735. This limit can be
configured or disabled by environment variable, command line flag, or sys APIs. See the integer string conversion
length limitation documentation. The default limit is 4300 digits in string form.

20 Notable Changes in 3.8.17

20.1 tarfile

o The extraction methods in tarfile, and shutil.unpack_archive (), have a new a filfer argument
that allows limiting tar features than may be surprising or dangerous, such as creating files outside the desti-
nation directory. See tarfile-extraction-filter for details. In Python 3.12, use without the filter argument will
show a DeprecationWarning. In Python 3.14, the default will switch to 'data'. (Contributed by Petr
Viktorin in PEP 706.)

21 Notable changes in 3.8.20

21.1 ipaddress

e Fixed is_globaland is_private behaviorin IPv4Address, IPv6Address, IPv4Network and
IPvoNetwork.
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21.2 email

o Headers with embedded newlines are now quoted on output.

The generator will now refuse to serialize (write) headers that are improperly folded or delimited, such that
they would be parsed as multiple headers or joined with adjacent data. If you need to turn this safety feature off,
set verify_generated_headers. (Contributed by Bas Bloemsaat and Petr Viktorin in gh-121650.)

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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