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o 71 kol A= shol 4 3.7} Wl ko] 3.89] A =g 7]% o Fal A U Th 2PA 3 )£ changelog &

A 2.
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)")
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discount = 0.0
if (mo := re.search(r' (\d+)$% discount', advertisement)) :
discount = float (mo.group(l)) / 100.0

O GAAE RTERE PAN) A5 G AL S F2 WA 3 0] O L2 T whie F 2ol

# Loop over fixed length blocks
while (block := f.read(256)) != "'":
process (block)
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https://en.wikipedia.org/wiki/Walrus#/media/File:Pacific_Walrus_-_Bull_(8247646168).jpg

[clean_name.title () for name in names
if (clean_name := normalize ('NFC', name)) in allowed_names]
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def f(a, b, /, ¢, d, *, e, £):
print(a, b, ¢, d, e, f)

£(10, 20, 30, d=40, e=50, £=60)

shAI R T2 AR 9yt

£(10, b=20, c¢c=30, d=40, e=50, £=60) # b cannot be a keyword argument
f£f(10, 20, 30, 40, 50, f£=60) # e must be a keyword argument
o £ @A A A e ol i Rl E C = G FAE dAs Fui L S slrke
AUk oI E Sol, 3 divnod ) F4E AU E A%E 3§34 S
def divmod(a, b, /):
"Emulate the built in divmod () function"

return (a // b, a % b)

E ThE ALE AL 2 w7 S o] B o] £80] 57
len() 42 ABL len (obj, /) AUk oA

len(obj='hello") # The "obj" keyword argument impairs readability
W7l g AR AEoR A Seo|dE FEE AT A ol i ¥ ol FS Ul A E -
gtk 27179l o] Aol YUtk ol & Sol, statistics BEOIA, A WA o] 2 disrs JEo] MAD %

>

I
AsU o] AL b3 22 o WA el 7hs s fs

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

/9 AFo gl w7l W 7he R 7| ER R H A 987 wioll, i) g o] 52 **kwargsollA] 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}



https://www.python.org/dev/peps/pep-0572
https://bugs.python.org/issue?@action=redirect&bpo=35224
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class Counter (dict) :

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

A4A| 3 A WS PEP 5702 223414 2

(Contributed by Pablo Galindo in bpo-36540.)

23 7L H wlolE T= 51U A1 WY T A AT A
M PYTHONPYCACHEPREFIX A % (-X pycache_prefix® & A2 7F53HUth L 7 42 g g g v
7] __pycache__ 3} HE“ He il 2] HE 3t Aad ETE AMSE S FA| A HiolE I =

AAE g

NAI] $] X]+= sys.pycache_prefix®@ R IH YT (None2 __pycache__ 3] tdE gl 7|2 Y A&
Lhebd o,

(Contributed by Carl Meyer in bpo-33499.)

24 T2 WEE Yo s WES 2 ABIE A FTh
T

sho] W& o)A Wl 21t 2 o ABIE AR Th frY 2ol A,
soldo] M1 EER WED ), o4 dea RER MED C S5 94 (stable) ABIE AH83] 4 =
Coge m=g 4 A5

delxs dES v Y=+ oA ABI S 3 Uth: Py DEBUG A EE AYste AL H+
Py_TRACE_REFS " Z 2 E <A 3} A ‘E%Q\%D}, o] AL ABI H] T3AW £ ¥ on,]r/} sys.
getobjects () &4 9} PYTHONDUMPREFS 37 W4 & %713l Py_TRACE_REFS Uﬁiit MNZL ./
configure —-with-trace-refs Y& A& AFESlo] A& 4 95Ut} (Contributed by Victor Stinner
in bpo-36465.)

FezolA, C G2 dER= 31rCngHl A 2] 8Fal= T <= libpython ol 35 %] 53Ut o] Al 44 o=
Had spolo] Ffr etolBe g gojH Agst A=A CAFS 2T 5 %l HD} (Contributed by
Victor Stinner in bpo-21536.)

$Y2oA, sholalo] 1 BER Wed ), JEEE ol dela RE2 A5 C 38T A (bl
ABIZ AudH C &4 = 251t} (Contributed by Victor Stinner in bpo-36722.)

FolHe g g 7o WASHHE, M Z2E ——embed 4 S python3-config —-1libs --embed
°ﬂ 79"/]'5]-01 -lpython3.8< dojof Yt} (& =21 HE libpythonol] HZ g Yth. 38 o]3E

T A Ysle ¥, A python3-config —-libs --embedE A|E3}1, A5 python3-config
——llbs(——embed GohE A A A 2.

ol WL S8 g Ao YA37 9, pkg config python 3.8-embed RES —;—7}?}&’\ Yth:
pkg-config python-3.8-embed --libs += —lpython3.8& Z33Ut} 3.8 0|55 EF A A5t
W, WA pkg-config python-X.Y-embed --libs & A|E=3}1, A9}6H pkg-config python-X.Y
~-libs(-—embed §lo)) & HAIFH A L (X.YE Tho] 2 HH O &2 WA &4 Al 2).

W o), pkg-config python3.8 —--libs+ Tj+=-lpython3.82 E£3}X] &5t C&3-2 libpython
of Fas oA S F U (FER =S} Cygwin2 o8] ], o] 52 A2TAHERE AP}, o] A2
rAo 7 o]d W AT T2 A ¢F5 Yt} (Contributed by Victor Stinner in bpo-36721.)
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25 -2 AQe Aaz A9Yshs AT TIPS 915 =2 A Ak

f-Z2tgol = ABAE F7HHSUTE £ {expr=}"'} T2 {-ZAE 2 2 H2E, 55, J7FHd £d
NAJﬁ@wﬂgiﬂﬂQHﬂﬂﬂggﬂ:

>>> user = 'eric_idle'
>>> member_since = date (1975, 7, 31)
>>> f'/user member_since !

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

Ak Q) 22 E9 A YRS A E BAA L) At EAE A S W 2 AT S st
>>> delta = date.today() - member_since
>>> f'/user delta.days=:,d}"'

'user=eric_idle delta.days=16,075"

= A= ANE BAT S YEE AR BDAL BAF T

>>> 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.)
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PEP 587 ghol 1l 27]518 748 Al 2-& C APLE Z7hato] Al 7400 thah A2 e Alo) 2} A4 5 ol 2)
BE ATIIh

MEL FZA:
e PyConfig
* PyPreConfig
e PyStatus
* PyWideStringList
N2 g
e PyConfig_Clear ()
e PyConfig InitIsolatedConfig()
e PyConfig_InitPythonConfig()
* PyConfig_Read()
s PyConfig_SetArgv ()

e PyConfig_SetBytesArgv ()



https://bugs.python.org/issue?@action=redirect&bpo=36817
https://www.python.org/dev/peps/pep-0578
https://www.python.org/dev/peps/pep-0587

e PyConfig_SetBytesString()

e PyConfig_SetString()

e PyPreConfig_InitIsolatedConfig()
e PyPreConfig_InitPythonConfig()
e PyStatus_Error ()

e PyStatus_Exception ()

* PyStatus_Exit ()

e PyStatus_IsError()

* PyStatus_TIsExit ()

e PyStatus_NoMemory ()

e PyStatus_0Ok ()

e PyWideStringList_Append ()

e PyWideStringList_Insert ()

* Py_BytesMain ()

e Py_ExitStatusException ()

e Py_InitializeFromConfig()

e Py _PrelInitialize()

e Py_PrelInitializeFromArgs ()

e Py _PreInitializeFromBytesArgs ()
e Py_RunMain ()

o] PEP = o] 3 3 Y HF F XA o _PyRuntimeState.preconfig(PyPreConfig ) &}
PyInterpreterState.config(PyConfig @) B =5 F7}g Yt} PyInterpreterState.configs
A 743 WAk 71 BF W 7 (private) A+ S thAl of= 22 2 FA ol FUth

A A E stol W 2713 AL F2H4IA L.
ZLA 8 A -2 PEP 5872 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 API. 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] 21 A A 77 A (provisional) Y U Tt F 3= Fho] A 3.900 A 43| F7Hsh= A YU Th
ZFA 3 AL PEP 5902 F2 A 2.

(Contributed by Jeroen Demeyer and Mark Shannon in bpo-36974.)
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U\é‘.ﬂ iO]l/]— UEJE] Eﬂ/\\_]_ z /\ﬂ@]% %%{5}7] —or:lﬁ‘H plckleE }\]—_Q_‘B—H/\:i J,]_o]/;ﬁ EEH}L\_ Zl_oﬂ % Eﬂ O]E{%
Asg ), vmel BA4E FolalolE $54 457 2 ALA 40 714e Agstel 452 H A
el Z ot

SA ASY] Aol el PEP 3118 T3 HlolH 7t = 3|2 2ER HER JA5E 5

(Contributed by Antoine Pitrou in bpo-36785.)

71et ol 7

* continue & 7 A2 Aol finally ZollA AL 4 A5 UL 3ho] A 3804 o] Al gto]
A A= 25 Y t}. (Contributed by Serhiy Storchaka in bpo-32489.)

* bool, int ¥ fractions.Fraction ol o]A| float 2} decimal.DecimaloA] WA =
A3 FAFSE as_integer_ratio() WA EZF Ad5YTh o] 22 API &2 53| numerator,
denominator = x.as_integer_ratio ()8t 21 o8 A} FoA FEIEE T 5 YHY
t}. (Contributed by Lisa Roach in bpo-33073 and Raymond Hettinger in bpo-37819.)

e int, float @ complex?d AAA}E= oA F WAE _ _int_ (), _ float_ () E+=
__complex_ () EAHE TS E UH,_index_() S A=z oed AR S 4 55U . (Con-
tributed by Serhiy Storchaka in bpo-20092.)

+ A7 Ao \N{name} o] 27 o] = A o] F7h5 A5 U Th:

>>> 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.)

o oAl gAY et YA E] f= reversed () & AHEBHA A Y 419 Je o ® o EH O E T UF
1 t}. (Contributed by Rémi Lapeyre in bpo-33462.)

s A SEA IHE o5l F8H Bl o AgdHEASFUTE 579, £ = Y+
S5 A d5Uth 719E QA Y Fo AFof o] F AthR o]} ZZ s ietE = o E= AH
81214 Y t}. (Contributed by Benjamin Peterson in bpo-34641.)

e yield®} return Toﬂ/qq g BLE}H oJEHEHE o A q% EYNEZ3E Q73 I UL
o= yield @} reurn B o] ARt Y BRI o & ?g_x]é} = syt

>>> 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)]12F Z& COMX% A dx7twd o, AatdH e &3 ASH A
SyntaxWarningg ZTA|ZUTH o] AL x| 3 A FZo] Ze]Eo] opetal ¢l TypeErrors
7N A1 8k 2 ¢ Y t}. (Contributed by Serhly Storchaka in bpo-15248.)
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https://bugs.python.org/issue?@action=redirect&bpo=20092
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e datetime.dateY datetime.datetime® A H Z# 29} datetime.timedelta AA 7+ A&
AAHE oA Wl o] A FEj AT obd A B FefAl JAAEAE BRI o] astimezone () 4 2
2 datetime.timedelta AFES A4 & HF A 02 ALR 3= AAke vla ol e JFS FUth
(Contributed by Paul Ganssle in bpo-32417.)

o jo]H QB = 2] ¥ 7} Ctrl-C(SIGINT) of] &J&f] QI HE T 11 ZE 913} KeyboardInterrupt Oﬂﬂ 7}
ol A ko, ol LEA A E o)A Cul-CE A3 Stk AL &3 —Li*ﬂ’\ﬂ A 5 Q)
T ESIGINT A 282 T3l 282 58 F=E 53 £ Utk POSIX S =99 AL tj5}4]
MANA 2T HEE Sul24 £753517] 98 o] & A& Yt} (Contributed by Google via Gregory P.
Smith in bpo-1054041.)

o B TZ _—Lij_ﬂ] W 2~EldL 7]& o Ul dl types.CodeType AAE AAE Q71 S5 ULt
T AA= ERlo|BR, 7|& ZE AR 7Ivket= A = AAE %CMOFZ} ok 19719] w7 W4
) Fof, thA A EF ST oA, 2L replace () WA ES AFR3HE 2 7FA HAH vj7) Hgwt
o8 BEAES WE T A5

¢

22 data W7 M7t 719 E QAALRE AFRE A QFE & statistics.mean () TS HAFTE o Y

Yo

>>> 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.)

+ A5 A9, pow () F Al AA AL o)A Wol BEHAG 24D W] S5 A5 E 5 E T
S 2147k 12 0 ol tie B el e g A, £ 25 A5l sl e 2 59 48
AFAFE ALTUC o8 Sol, RER 1379 3k 38e] B EH 58 ALt W, et 2ol

ZA A A 2

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

>>> 119 * 38 % 137
1

REY 94 49 ] 2 3% 2 WA 4] (linear Diophantine equations)2] 3 o] A e U T ol & S0,
4258@ + 1470 = 3699 thet Aol & Zro W, WA 42580 =369 (mod 147) & ThA] 2 Thg
A2 2o 2

mlm
)J

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

\

>>> y = (4258 * x - 369) // -147
>>> 4258 * x + 147 * vy
369

(Contributed by Mark Dickinson in bpo-36027.)

« 717F A AE AL gho] F AR ANH =S, g Azdde gAY e BH P 575 3
S4th:

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

(THS sTolAToll A1)


https://bugs.python.org/issue?@action=redirect&bpo=32417
https://bugs.python.org/issue?@action=redirect&bpo=1054041
https://bugs.python.org/issue?@action=redirect&bpo=37032
https://en.wikipedia.org/wiki/Modular_multiplicative_inverse
https://en.wikipedia.org/wiki/Diophantine_equation
https://bugs.python.org/issue?@action=redirect&bpo=36027

(o] A sl o] A A M A%)

actor? Chapman
role? Black Knight
actor? Cleese

>>> # Dict literal

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

actor? Eric Idle

A EAANA NGB WS G EDYoNA AST 5 A7) wRol, RFE Y A oY E@H ]
F4Fuh
>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter D&rwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1l6wis': 'Martin von Lo&wis',
'tukasz langa': 'tukasz Langa'
'walter dorwald': 'Walter DOrwald'}

(Contributed by Jorn Heissler in bpo-35224.)

* object.__reduce__ () WA Ex oA 270 A 67} 84 Holo FES WS 5 d5Uth o)A
Ne 57 FAAFUTE MR A o] 5 A R4+ (obj, state) ABS 2 Z
1% Bo) 53 Aol 4E A0 5 2 AL S Ak Noneol oW o]
_ setstate_ () WA =X} A3} (Contributed by Pierre Glaser and Olivier Grisel in bpo-35900.)

4 A =&
s N2 mportllb metadata 2EL A| 4R} 5] 7] 2] of] A uﬂE‘rtﬂ °l HE S T IS (FAHFoR)
APdEgUTh o & 5o, AXH 7| A HA HS, IAYH EF 5= 52T 5+ JdsUth

>>> # 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.)

10


https://bugs.python.org/issue?@action=redirect&bpo=35224
https://bugs.python.org/issue?@action=redirect&bpo=35900
https://bugs.python.org/issue?@action=redirect&bpo=34632

5 MfAERE

5.1 ast
OJA AST == & 29 AE3E Y X2 A F3F= end_lineno2t end_col_offset ] EZHEE 7}7
Yt} (o] A2 1lineno®t col_offset OJEBHEV} Q&= = =out HEH Ut})
M| &4 ast.get_source_segment () = EXH AST =29 & FEE ulgshch
(Contributed by Ivan Levkivskyi in bpo-33416.)
ast.parse () ol 2 712 2L S 27 A5 U T
e type_comments=Trues E7% AST =X 9} A #% PEP 4842} PEP 526 & F49] A EE W35l &
Fu o
e mode="func_type'-2PEP 484 “A 1 3 F4"(
e o AH8E 5 A

u

2 A o) AS

—
br
I
2
=
g_{_é
2
e
jua)
A
L
tjo
-
M
M
1%

» feature_version=(3, 2 old WAL oA 32 AAZT & JA FUth A E =9,
feature_version=(3, 4) + async®awaitE o o7} ofd o] 2 FHF g th

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

5.2 asyncio

asyncio.run ()2 4A] APIE &

k31 944 APIZL 5| Q&I th o] Y4 ol ME 238 A5 0w s
WA e asa A7E v :

[e3]
H
o v A8 5 9

111)
<
=
2°
f
il
g

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

return 42

asyncio.run (main())

o1& e et 5tk

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 FTH2 A o BEZFYTh ek, asyncio. run () 2 asyncio L2 1S AP sh= o] A= WY
o] ojof ght}.

(Contributed by Yury Selivanov in bpo-32314.)

11



https://bugs.python.org/issue?@action=redirect&bpo=33416
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
https://www.python.org/dev/peps/pep-0484
https://bugs.python.org/issue?@action=redirect&bpo=35766
https://bugs.python.org/issue?@action=redirect&bpo=32314

15 7] REPL= A2 tU ). o] & 53l 249 await 7}

Wit A 2L oWl E FZE WFE = asyncio. run ()

python —-m asyncioZ& A33IH voJg B
e D=g e Y S AU o 522
sHgszT AL 9%

)
B3
=

<

$ 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& ©]A| Exception©] o} BaseExceptionS A4S, O+
concurrent.futures.CancelledError& A%3A] g5 Yt} (Contributed by Yury Selivanov in bpo-
32528.)

A=A, 7|2 o]H E T Z = o]A| ProactorEventLoop Y Yt} (Contributed by Victor Stinner in bpo-
34687.)

ProactorEventLoop+ ©]A| UDP%E A&t} (Contributed by Adam Meily and Andrew Svetlov in bpo-
29883.)

o] A ProactorEventLoop”} KeyboardInterrupt(“CTRL+C”) ol 9] & Qe HE & 4 A5 Yt}. (Con-
tributed by Vladimir Matveev in bpo-23057.)

asyncio.Task Wol #13 A ZFES A7) Y3t asyncio.Task.get_coro () & 37} 5 Yt} (Con-
tributed by Alex Gronholm in bpo- 36999.)

o] Al name 7| Y E QA= asyncio create_task () Y create_task () O]‘%ﬂE 2 I Ao ALsHA
L Bl &3 A A Y] set_name ( W & T E351o] asyncio AT 9] o] 52 AARZT 5 AdF UL HA=3
o] 5L asyncio.Task? repr ( ol EA|H 1 get_name () HAEE A]-% slo] 238 4% A5t}

(Contributed by Alex Gronholm in bp0—34270.)

asyncio.loop.create_connection () ol Happy Eyeballsol] tf 3t 2] o] & 7}=] A5 Y I‘/]- =28

71 980, = 70 vl /N W 5= 7} =71 5 U o : happy_eyeballs_delay$} interleave. Happy Eyeball 271 2] =2 IPv4
GIP6E AATE S5 22 1PN E REE BTl FAN AL AEstel SRALS T
(Contributed by twisteroid ambassador in bpo-33530.)
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5.3 builtins

UZ compile () 9] ast .PyCF_ALLOW_TOP_LEVEL_AWAIT Z 28 DolEo|EE A RS YT o] Al
ZYP 27 ALEEH Y, compile () 2 dHlA 0 2 FE3A] EH O Z 7HE8= HAY 4+F await,async for
9 async with &< 0136“4@ 229 co_ COROUTINE Zag BAE NS 7 AH7)uists 4
)55 U t}. (Contributed by Matthias Bussonnier in bpo-34616)

5.4 collections

o]A| collections.namedtuple () ¢ _asdict () W]AJE+= collections.OrderedDict Al dictE
HEeehu T} ahol X 3.7 R dut ﬂ’#ﬁﬂﬂ TAE Ezyﬁ}ﬂ 2ol o] Z o] 7hs @Y th Oorderedbict 9
F7F 7150l Zastd, Aot | 2 W2 Fol= do g A3E Na"st= AP Ut Ordereddict (nt.
_asdict () ). (Contributed by Raymond Hettinger in bpo-35864.)

5.5 cProfile

cProfile.Profile Z# A& o|A AUAE FAE AL S S5 U AP I BEE2S 2 251Y
ERRER

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 THAl dict?] A AEHAE vl tch o] ¢

E oA A3 B= +=AE FASEA ¢ wa W2 E @ AFE Yt (Contributed by Michael Selik in
bpo-34003.)

5.7 curses

3l ncurses 2ho] B ol e L2 E WA AR E TE=NEL HS4E 27195 Y T ncurses_version.
(Contributed by Serhiy Storchaka in bpo-31680.)

5.8 ctypes

A5 29 /ﬂ CDLL Y A H Z¢ 2= o)A 3l LoadLibraryEx &0 tjdt Z 12 X @5}% winmode
) W ol s ?J‘/lr/}. 7|4 Zd 2= DLLe] A HE A2 (HAAY &2 27 27] DLL= E‘:ff}“
ol AHE= 3 2 th) 9t add_dll_directory () & F7bd 25 235t AF T = e A%

Z2£4E 2352 E 4 A H Yt} (Contributed by Steve Dower in bpo-36085.)
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5.9 datetime
ISOY, M3 U QA2 dateP datetime AR E 42 A=, /‘HE-‘?— th A A A &F datetime date

fromisocalendar () € datetime.datetime.fromisocalendar () S 7 GUTH o] AEL 4+ =
29 isocalendar H A =2] o )Yt} (Contributed by Paul Ganssle in bpo-36004.)

5.10 functools

o] A functools.lru_cache () & U ZH o] E & vt&3st= 7 obd AZ A d 2 o] 2 AT &=

A&k 2o o] A B AL e

@lru_cache
def f (x):

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

(Contributed by Raymond Hettinger in bpo-36772.)

OlA~HA = Zol FfA] H AAE HAS 93 22 functools.cached_property () HZ o EE

e

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)

A= a2 xE ALt WMAE=EE Ay T2 HBS= M EE functools.
singledispatchmethod () HZH olHE F7F5Yth:

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]
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(Contributed by Ethan Smith in bpo-32380)

5.11 gc

o1 get_objects () & A 71 & Ao (eneration) & LFER & 41812 generarion w7} W18 2% 5
%Js5 Y t}. (Contributed by Pablo Galindo in bpo-36016.)

5.12 gettext

pgettext () 9+ 1 WE L 27135 Uth (Contributed by Franz Glasner, Eric Araujo, and Cheryl Sabella in bpo-
2504.)

5.13 gzip

ANAAG J= =82 93] gzip.compress () ol mtime v} 7] A5 7135 Yt} (Contributed by Guo Ci Teo
in bpo-34898.)

54 39 FastA AU & ezip 3L 9l AF oAl 0SError 4l BadGzipFile o] 7F A ghy o}
(Contributed by Filip Gruszczyriski, Michele Orrt, and Zackery Spytz in bpo-6584.)

5.14 IDLE =} idlelib

NE(IEHOR50)S 2= 22 HES
**‘*4011/\1 WA 5 dHnh 1R 22, )

Yok N2 27 th 3} 4 AFe] General 3] ©] %] 2] PyShell

[e]
Ao lls 22821 OEE‘HEQE

=
- a4 Aol A AL, M ES e 2
=y dre Zo g 833 4= 9l Y th. (Contributed by Tal Einat in bpo 1529353.)

AR A o] AA o < A33}7] 93] Run W39 “Run Customized” S F7}th &3 nE=E gy =
QA A= sysargvoll F7HE U Th B3 th2 ARG A B o] A3 flal Aol ThA] Urebd Y th dbA Q1 A w2l
BE AAEES A S % 5 YT} (Contributed by Cheryl Sabella, Terry Jan Reedy, and others in bpo-5680 and
bpo-37627.)

IDLE B4 7] o] 4929 & W g 395U 32 74 3} 47ke) General ol A 4454 b &
ZW3 glo]l dH Yt 7|12 Fo & HE = A4 v ol A EAE At < AF Yt} (Contributed by Tal Einat
and Saimadhav Heblikar in bpo-17535.)

OS vlo] Bl B Q1 F 2 o] Al spo] W ZAL 3 Tel AA| 2 W gholl AF&H Ytk o] & 3 IDLE 13 o|ZE|E
3} 7|EFBMP 7} obd £ 218 A8+ STk o] el e A BA A 29 HEC] 5T YR
HEQPE 5 daUrh EALL T A 5o Ao 2 Ml 5 Eel= AL o)A AnahA gt
(B2 Al2Ho] 84 Z¢F o] 2 & ,llX] 9k, o} U] Serhiy Storchaka 7} o] ¥4 & bpo-131539| A 3l A2 35Ut}

New in 3.8.1:

[ |
B 4
T,
_1

fru
y
Eic)
ofr

H” 3o

to iUy

Ekfl

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.)
Ao WA A2 37 FA By dejaz o o] 4H syt

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

inspect.getdoc () &= oA __slots_ AEZRHEV 7o) SAEF A dictH EAEFH S IS ¢
JE5Uth o] AL property (), classmethod () ¥ staticmethod () o] th3 o] v 7}R 31 = A} A

T EAE A ATE U

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 RE(-Xenv) 2} W T A Eo A, close () WA E7F A3 io.I0Base ko] d o] A 7} o A o

EZIFULh He|la HEoE 7|20 Z o9 7} 283 FAIE YUth (Contributed by Victor Stinner in
bpo-18748.)

5.17 itertools

A A 3}7) 93 S A initial 7| Y E AAE Z71g 51T}

o

2%

rlr

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

RE QY PFL W52 JSON AR & F&E BASLE ——json-lines AL F7F5 U ) (Contributed by
Weipeng Hong in bpo-31553.)

5.19 logging
logging.basicConfig () ©f| force 7| Y E AAE 7P S UL Fo 2 AASHH, FE Z AN AZH 7|2
Ae7e e dAE ARE 45 s8] Holl AIAE L ST

o] AL oWl A E sl 2}t A 2 AU basicConfig()7F &&= W, basicConfig()°l] e F% T &2 289
FAIE AsUt o] 2 A3 th3}4] ZFEZE v Jupyter = E&HS ARG Stol gt 27 744 S4B A E
T 7t2 X717 e H U Th

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

A Abole] f2EE ALl S A7) §8 AR e B4 math.dist () 7} 5715 95U T (Contributed by
Raymond Hettinger in bpo-33089.)

OF e AP math.hypot () TS AFAF U o], 2-D Aol vt A HF U Th
(Contributed by Raymond Hettinger in bpo-33089.)

‘star’ k(71 83t )T 52 242] o e He] F2 whahshE sum () o S 29 A $4: math.prod () & %7}

AU

>>> 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 28 %3 g4 (combinatoric functions) math.perm () 2t math.comb () 7} F7}= <5 Ut}

>>> 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.)

A5 AFDLHE &
FFUTh A e A
Ry

jukn}

o2 M3
o] & A

rﬁ

5hA) eF w1 A 851 A A A4S} —.4?‘5]- MEZL T4 math.isqgrt () & F
£ A QDY) floor (sqrt (n)) Bt w2 X Wmath.sqrt () B}

rd'4>
§9
¥

>>> r = 650320427

>>> g = 1r ** 2

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

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

(Contributed by Mark Dickinson in bpo-36887.)

34 math. factorial () 2 H&int-F7} ol Q1AL Bhol5 o] ] ek t}. (Contributed by Pablo Galindo in
bpo-33083.)

5.21 mmap

mmap.mmap Ze 2o oAl madvise () Al2E SE AN AFE=madvise () HIAE=7F 5 YT (Con-
tributed by Zackery Spytz in bpo-32941.)
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5.22 multiprocessing

MZE multiprocessing.shared_memory 2ES 371395 Y th (Contributed by Davin Potts in bpo-
35813.)

macOS o A, o] A] 7] 22 © 2 spawn A 2} ¥} o] AF-2-% Yt} (Contributed by Victor Stinner in bpo-33725.)

5.23 os

G RES IXE 75}74 U ctypesE AHE3tod DLLE 2= uff vlo]E| B F&AJ o thst 71 A =&
Xﬂ-“ﬁ}ﬂ Ao A=A MEE T4 add_dll_directory () 7} F71E 95Ut} (Contributed by Steve
Dower in bpo-36085.)

MZL os.memfd_create () &7t F71E o] memfd_create () A|2EH &S ZH48Y o). (Contributed by
Zackery Spytz and Christian Heimes in bpo-26836.)

GEFol A 2 3H A X A (reparse points - A= 2] & 3 9} t] & 2] A4 (directory junction) = Z 3 th & * 2
'5}7] A g5 =87 49 iﬂxﬂi-‘ﬂ A= AFUTH &3], 0s.stat ()2 oAl = A A ANA D3k
R A& FASA, 0s. Lstat () 2 0|5 A2 ©] = (name surrogates)” % A = Alel A X gk A
2 o]EL os.stat () A H ‘EHT/]— BE Ao, stat_result.st_mode= AEE FIo|¥FS_IFLNK
S aRHT OB 599 ARA ABAE B FL A R FH AN AT ABAAW, A

stat_result.st_reparse_tag 9JEZ|HEE FQ4A 2.

A= oA, os.readlink () &= olA A HZ FAS JL F AFUTh islink ()= HHE 2 ZHol
3l FalseE Whgtol /9 5]’“ AlQ. kA islinkE WA FRlste =+ FHAE AL HPEHZRE
A2 8tA Tk os. readlink () & o2l & A2 dle= Z=+ A S oA H22 AT 5 dsUth

(Contributed by Steve Dower in bpo-37834.)

5.24 os.path

exists (), lexists (), isdir (), isfile (), islink () @ ismount () & 22 B8 A AdHE vslst=
05.path Y4t oA 0S 22 A EAE 5 Gt BA o] E 2 wﬂa}% A2 ol 3 ValueErrori}
I B ZF& 2 UnicodeEncodeError 94- UnlcodeDecodeError LA 7] = Al FalseE w3
] t}. (Contributed by Serhiy Storchaka in bpo-33721.).

YE-9ol A expanduser () £ ©| Al USERPROFILE $H7 W& AZ ot It o Ak ARgA; A A ol
A A= 2] o= HOMES AF&-3}A] 945 Ut} (Contributed by Anthony Sottile in bpo-36264.)

AL oA isdir () EATA o T ol B g A=) thol B Trued WA 5T

YE S A realpath() & oA A& Faet A e g AHE 283 AW A H-E 2 A (resolve) T
[BR=

(Contributed by Steve Dower in bpo-37834.)
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5.25 pathlib

exists (), is_dir (), is_file (), is_mount (), is_symlink (), is_block_device(),
is_char_device (), is_fifo(), is_socket () & Z< &8 A AFAE W33 E= pathlib.Path
H AR th3] valueErrory 1AL AH Fg

AT 0S 220 BT 5 Qe Bas) 23
UnicodeEncodeError & WA Al 7] = Al FalseE WFEE U} (Contributed by Serhiy Storchaka in
bpo-33721.)

7}l U t}. (Contributed by Joannah

4

A2 E 7tE]7]E 3= Y38 B =Epathlib.Path.link_to () &
Nanjekye in bpo-26978)

5.26 pickle
CHAZH PicklerE A B Z A= pickle AL o)A E4 reducer_override () HIAEE A2
o

Al —
Slo] St S0 FEE 23S ALY E 4 A5 (Contributed by Pierre Glaser and Olivier Grisel in
bpo-35900.)

5.27 plistlib

filo
m {
ox

MEZLplistlib.UID7} 5715 91 21 NSKeyedArchiver 91T 9 ¥ vlo] 4 ] plistE Q1 2= XY
3}31<5 Y t}. (Contributed by Jon Janzen in bpo-26707.)

5.28 pprint

porint BES 18 340l sort_dicis Th ) WA F ARGV 7] BA 02 o] H 3 Fa AP ol L} 9l
x“ﬂ gy el & Al ALYtk 28, sorr_dicts7} 741‘ o7 AAHHY, gAY = 717 A YE <A E
AU DA S 5oL ISON 23} v wahe ) 3-8 @ 4 dgurh
L3 pprint.pprint () & S-AFSFA W sort_dicts7} False®E 7| 2 AAE 2 HO &4 pprint.pp ()

7 9l ek

>>> 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.)
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5.29 py_compile

py_compile.compile () < oA 283 2= & XA gt} (Contributed by Joannah Nanjekye in bpo-22640.)

5.30 shlex

Al shlex.join () ¥4+ shlex.split ()9 9& 2 25 gt} (Contributed by Bo Bayles in bpo-32102.)

5.31 shutil

shutil.copytree ()= OJA AJZ& dirs_exist_ok 7| Y= AAE Tro}E ¢ Yt} (Contributed by Josh
Bronson in bpo-20849.)

shutil.make_archive ()& o|A o] 447 BZE AFAY L FAs7] 94 Hi" 0}7} o220 212 pax
(POSIX.1-2001) H Al & 7] o 7 Ut} tarfile B E
by C.A.M. Gerlach in bpo-30661.)

AT LA shutil.rmtree ()= oA Z Y& HA A
Yt} (Contributed by Steve Dower in bpo-37834.)

Ao AASA w T E e AL AT

5.32 socket

22 20 A IPVASHPVG A AL 5 ol ol s AL THtel AT Av £AS WE 1) ARE 2]
S A53} 5l create_server () @ has_dualstack_ipvé () A g S¢7F 2715 5 Y T (Contrlbuted
by Giampaolo Rodola in bpo-17561.)

=z

socket.if nameindex (), socket.if nametoindex () % socket.if_ indextoname () &7 ¢

T oA 73 = 215 Ytk (Contributed by Zackery Spytz in bpo-37007.)

5.33 ssl

TLS 13 Z2E JE Moz A& FX

d } = post_handshake_auth & A] 23} =
verify_client_post_handshake () & F7}35Y

3} 3]
t}. (Contributed by Christian Heimes in bpo-34670.)

5.34 statistics

statistics.mean () w2 BE A4 A HIPY O F statistics.fmean() S F7FA S5 Yt} (Con-
tributed by Raymond Hettinger and Steven D’ Aprano in bpo-35904.)

statistics.geometric_mean () & $7}3s5 Y th (Contributed by Raymond Hettinger in bpo-27181.)

ZEE NI S 2he] 2] A E & WHEelE statistics.multimode () 7} 5715 2155 U t}. (Contributed by Ray-
mond Hettinger in bpo-35892.)

HolEHy Ex & 5 &S 7HF (equiprobable intervals)(¢l]l & = o], 4 2] 4 (quattiles), 4 £ <= (deciles) &=
Wl B8] 2= (percentiles)) © & U+ statistics.quantiles () & 719854t (Contrlbuted by Raymond
Hettinger in bpo-36546.)

A HG) AF EZENET 2ASH7] Y = F< statistics.NormalDistE 71315 Y th. (Con-
tributed by Raymond Hettinger in bpo-36018.)
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>>> 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_nifo # 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]

5.35 sys

“d WA 4= 9l ol (unraisable exceptions)” X 2] ¥ S A o5t Y ALY 4 Y= 2L sys.
unraisablehook () ¥TE F7HASUTH A2 7 A FA T, stol oA He|d o] gl &5
Ut} o] & 9], 9} R} (destructor) 7} | 2] & LR A] 7] A} 7F8] A - (ge . collect ()) S 9il. (Contributed
by Victor Stinner in bpo-36829.)

5.36 tarfile

tarfile RE2 ME& °P7}01£% TS w o] A o] A2 GNU A -go] ofd Al pax (POSIX.1-2001) 3 A&
Z|BHOZ ARG FUTE o] AL 223 H L G VMt FA o g dAH JAF Y (UTF-8) & AH&-8to] 2%
ZF ol A& MAsta, 2 7HA] o2 o] H & Al F g th. (Contributed by C.A.M. Gerlach in bpo-36268.)

5.37 threading

ZF6] 2] & threading.Thread.run () 92 & X8 dl= MEE threading.excepthook () 5 F
ARG 4451 QL threading. Thread. run () 91817} A e85 A2 Aol 57 931 44912 5
QJs5 Yt} (Contributed by Victor Stinner in bpo-1230540.)

/\Hi—?—threading get_native_id ) S native_id 9 E 8] HEE threading. Thread @20
ZATUT o) ASE Adol T AA 2A=S Yoleln A% 2d = IDE WA T o] 7152 53

ZAZANA WL AL = dFUTH A S W E L get_native_idE FZ 34 A] L. (Contributed by Jake
Tesler in bpo-36084.)
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5.38 tokenize

=48 AT u FAIF S Z NEWLINE EEZS S8 L) o] &

tokenize ZEZ o|A & Aol f = AlE
o2 $98l= AT € XY} (Contributed by Ammar Askar in bpo-33899.)

22 o] 4| C EA 0| A 7}

T, o

5.39 tkinter

tkinter.Spinbox & EH/\Oﬂ selection_from(), selection_present (), selection_range () !
selection_to () HFIAEE 7135 Ut} (Contributed by Juliette Monsel in bpo-34829.)

tkinter.Canvas Z# 29 moveto () WA =5 F7}3155 Yt} (Contributed by Juliette Monsel in bpo-23831.)

tkinter.PhotoImage 2= o]A| transparency_get () I transparency_set () HAEE 215
Y t}. (Contributed by Zackery Spytz in bpo-25451.)

5.40 time

macOS 10.12E |3+ M| -2 Al Al CLOCK_UPTIME_RAWZ} 3= 7}% 31<5 Y t}. (Contributed by Joannah Nanjekye
in bpo-35702.)

5.41 typing

typing BES B 7 2L 75 BEALYT
+ 71 9ol sl &Y §. PEP 5895 typing Typeddict & 25414 €. TypedDiet £
S0k AR T B 02, BE 77 Qlojof g ) 7|8 AE A 02 thE B “otal=False™ & 2] 4
EOREY

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

« ZJE]E 3. PEP 5863} typing.LiteralS X34 Al L. Literal &2 v 7] W} w3t ko] sFut
olFe]l £ fldE 3t g2 Astd & ey yth:

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

e “FZ(final)” AL, T4, WA= 2 2. PEP 591, typing.Final ¥ typing.final () < ZZ3}
AA L. final 3 2= B A F AALZ|o] AR ZeA, A Y Ee A S ATt =F AA G oh:

pi: Final[float] = 3.1415926536

e 2R EZF A9 PEP 544, typing.Protocol W typing.runtime_checkable () & ZZ AU A L.
typing.SupportsInte} -2 7Fdst ABC+= 0] Al Protocol A1 B Z# 2t}

e N Z2 EF ZF3 2 typing. SupportsIndex.

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

22


https://bugs.python.org/issue?@action=redirect&bpo=33899
https://bugs.python.org/issue?@action=redirect&bpo=34829
https://bugs.python.org/issue?@action=redirect&bpo=23831
https://bugs.python.org/issue?@action=redirect&bpo=25451
https://bugs.python.org/issue?@action=redirect&bpo=35702
https://www.python.org/dev/peps/pep-0589
https://www.python.org/dev/peps/pep-0586
https://www.python.org/dev/peps/pep-0591
https://www.python.org/dev/peps/pep-0544

5.42 unicodedata

gol=s syt

H
A g 1s normallzed = E—X}Oﬂ A A3 F AR Folst= u AFLE £ JS5U T 2F AR
2 B9 S AfsistE AR o 4 w5 Y th (Contributed by Max Belanger, David Euresti, and Greg Price in
bpo-32285 and bpo- 37966).

unicodedata REL FUFE 12.1.0 @Y 2E AL EE
o] &5

5.43 unittest
Mock®] H]& 7] A& A9 8h= AsyncMock o] 71 5 U th HIAEE 98] A 23 A 22 assert 5 0]
Z7F=] 2155 Y o). (Contributed by Lisa Roach in bpo-26467).

setUpModule () & setUpClass Oof 3t A E A Yd7] Y3l unittestol] addModuleCleanup () &
addClassCleanup () & #7130 & 1/] t}. (Contributed by Lisa Roach in bpo-24412.)

o] & mock assert 5= O] A A A AA TZ9 glAEE Q43 ) (Contributed by Petter Strandmark in
bpo-35047.)

unittest EE2 unittest.IsolatedAsyncioTestCased E3] IR EH S HAE A o|AFE ARSI
Z4-& 425 Yt} (Contributed by Andrew Svetlov in bpo-32972.)
o

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 ()

5.44 venv

venv+ ©] A PowerShell Core 6.1 A 7}AF 37 S 841 3}517] 913 RE Z3 £ o) Activate.psl 2T HE
£ £33t} (Contributed by Brett Cannon in bpo-32718.)
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5.45 weakref

weakref.proxy () ol & & Wt A AA| = o] A th-2 A A4kl B3] FE FA4 AibAt et e=<
A4t} (Contributed by Mark Dickinson in bpo-36669.)

5.46 xml

DTD 2 2] K <l ElE] 23] of th3t A3 2 A], xml.dom.minidom¥} xml.sax EEL 7| EAF o7 f&= 9B
A E E]E A g 3tA] ¢y th (Contributed by Christian Heimes in bpo-17239.)

xml.etree.ElementTree R EQ .find* () WA EE o] & F7HE F A= {*tagd A AH o] & &7+
o] RE H|2E Y35l {namespace} * 9} 22 A =7= A A x]-Y gt} (Contributed by Stefan Behnel
in bpo-28238.)

xml.etree. ElementTree BEEL2 CI4AN 20& F+83E= MEE T4 -xml.etree.ElementTree.
canonicalize () & Al &%t} (Contributed by Stefan Behnel in bpo-13611.)

f

xml.etree.ElementTree.xXMLParser? A} AA = A 2 WA= start_ns () 2 end_ns () & £3
o =
T

o] F 7t A o|HEE AT 4 &Yt} T3l xml.etree.ElementTree. TreeBuilder thAFS
A3 A 2] W E ool di st 01%1_153 A sto] AH E o] £ EE AT 5 ¢l5 Utk (Contributed by
Stefan Behnel in bpo-36676 and bpo-36673.)

5.47 xmlrpc

xmlrpc.client.ServerProxys oA ZF & H ¥} &7 B8 HTTP Jtje] Al A& ]38k Al
71 Y& AAE AP YL FAHRTE, ]E H]] 0] A1 1= (basic authentication) ] A] T] W= A A
authentication) & 2 @18 o]= & 4= 9J == g}, (Contributed by Cédric Krier in bpo-35153.)

BN A headers
Sl

3]
== (session

6 43}

9
=25
=

=

22 ¢ os.posix_spawn () FFE AT F JFY

e subprocess BE-Z oA A 2 3}
macOS 2} 2] 52 (glibe 2.24 o] A} AFS) o A 2k ARSH U T}

o} WA, ohe 3} 2 270
— close_fds7} 71 A Y Ut}
— preexec_fn, pass_fds, cwd X start_new_session " 7| A7} A A= 2] kG Tk
— executable 327} YA H 8| & &3}

(Contributed by Joannah Nanjekye and Victor Stinner in bpo-35537.)

ofj o2,
N o

o

oot

£ 9

e shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree() 2 shutil.
move ()& TS BT} EEAH T HASHY] 98] 2529 macOSol| Al ZHEFE “mh-E B A} (fast-
copy)” Al2®l S &S AFE YT “mtE BEAP = BAF Aol Ad oA Ed st “outfd.
write (infd.read())”* & -ﬂrol R o A AF-E-A} F- 7P(userSpace) W5 & AR5 %E% Ty o
ZFoA shutil. copyflle 29 Z7E WY 32716 KiB 4l 1 MiB) & A& 311 shutil.
copyfileobi () 9 memoryv1ew() Z1HF o] Al RH YTt} 22 .—l]—ﬂ/‘d WollA] 512 MiB =} d & %
AP ol S = 7H*d% 2] &% 20 A= 2k +26%, macOS ol Al = +50%, Y=ol A= +40%<§14q T3l %

A AL CPU Alo]Zo] 2R YT shutll -platform-dependent-efficient-copy-operations -2 2 34 Al &
(Contributed by Giampaolo Rodola in bpo-33671.)

e shutil.copytree ()= os.scandir () @FE AFR 31T o] Ao o &3= BE BAF 4= A
os.stat () g AL Th 800071 ) Shelo] S T E 2 & BAL ) S AL 25 ol A
+9%, A= —?—Oﬂ/\‘]t+20%,—d < SMB ZFoll A= +30% Y Uth =3 os.stat () A|2~H T
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38% Zrasto] £3] shutil.copytree () 7} HEN Z 51 Al 2" o A o w5 Yt} (Contributed by
Giampaolo Rodola in bpo-33695.)

s pickle REY 7| B Z2 €22 o)A glo] A 3404 AL £ME 22 EF 49Ut} FHo]H 3,05 E
Mg 7Vt 2R EF 3R T F ol ot 2717 AU th

e PyGC_Heado|A] Py_ssize_t WH 3tU}E AAAFUTLHE BREGC 32 AR (A& 59, 5, 2|2E,
g4y g)e 37|+ 4 &= 8ulo] E Z o] F Yt} (Contributed by Inada Naoki in bpo-33597.)

e uuid.UUIDE OJA| _ slots_ & AFE3}o] W 2 E] AF& 33 = ¢ Ut} (Contributed by Wouter Bolsterlee
and Tal Einat in bpo-30977)

* operator.itemgetter ()9 33% A5 &F o} A2 A8 & 4”-‘43}3’— FZol tfs shte] 5471
obdl A4 AH2o] £3 Aol g me ARE FARG U (EF 2ol Helee] Al AL
AH| ?:] 1/] t}). (Contributed by Raymond Hettinger in bpo-35664.)

e collections.namedtuple () oA 2] B= 23] &% &AL o)A F vl o] A webA], glo| HWof| A 717
WE A A"~ Ha 23] 4o 5 95Ut (Contributed by Raymond Hettinger, Pablo Galindo, and Joe
Jevnik, Serhiy Storchaka in bpo-32492.)

 List AAAHE U olH AR Ao B E 5 AW (ATSl _len S TUMW) WL FH MRS
23 832 gFUTh o] A2 A4 E BAET HF 12% FA w5 U th (Contributed by Raymond
Hettinger and Pablo Galindo in bpo-33234.)

o S Wl 27 S5 Tl P 55614 982 (non-dunder) O] E R HE 7 BAH S W, X BAE
et EF 23 3= 0] A5F5 Y (Contributed by Stefan Behnel, Pablo Galindo Salgado, Raymond Hettinger,
Neil Schemenauer, and Serhiy Storchaka in bpo-36012.)

e W A Fol A So] AT A2 WEE s oW T 7hA, o] AL B Zhohal Ak g9}
Uﬂ A= TEL 20-50% 7+ A 7} 38Ut} (Contributed by Serhiy Storchaka in bpo-23867, bpo-35582 and
bpo-36127.)

e LOAD_GLOBAL W & o] &= o] A| A 2-& “& T E (opcode) & 7JA]” /] AU S2 ALY Th o)A 2F40%
w2} A 5 Y t}. (Contributed by Yury Selivanov and Inada Naoki in bpo-26219.)

=9} C APl ¥ 7

 7]E sys.abiflagse ¥l EXE o] H A5 YT} pymallocS 3tm S 27 LA FHJom=z
(pymalloc2 Z 35l AU £3H51A] b= A== ABI S84 Y th Al A5 255 Y o). (Contributed by Victor
Stinner in bpo-36707.)

H7A ] o
python3.8 ZZ ;U A X% 17, python3.8m Z Z 1 AletH 5t}
python3.8-config 23 HYETF A X5 11, python3.8m—config 2T HE = Al S5 Y T}

e

mZHIE T4 golBe g FLdHY HulAd A AAH AU £F O]Hﬂﬂ%%%
PyPIo| A Th2 2 & & 213} 22 A 4HAL o) 7] A] o] A *“"*QI’_ A X = 2" 2E. 9 £,
g s oA sho] M 3.7 U AL L cpython-37m-x86_64—1linux—gnu.so<x 3+o]# 3.8 A .
cpython-38-x86_64-1linux—-gnu.so”’} ¥ 54
C ole] RO APIS O PR S Qw5 A H 54l A7 AT

— Include/*.hE o]AlA 9= F & <A CAPI@O]:?J'IJE]—.

— Include/cpython/*.h¥ CPythonol 2153F B+ 3 C APl oJoF &ut}; _pyy_PYZE A| 25}
= g nFZ7) API7F 285 F 7 APL

I
=

H
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— Include/internal/*.h+ ©}5 CPythonol] &7 %t v] & 7] Y& C API) Yt} o] API= A
53 15| 9ol A, Chython 1 ol A AHEAAL oL AU ol AL B8 2544 F1
CPython U} ol < A 25 of 5 Tl W AL} 3 2 sk A3 ol v A 2l 27 AGE A AT
=Z=F Yt} o] APIE= o)A make installol &) A X Ut

(Contributed by Victor Stinner in bpo-35134 and bpo-35081, Eric Snow 7} 5} o] & 3.7 0| Al A] 2H8F 2H4].)
CARERe A Aekel B4z W AE Uk W) A4 I3} Bage] @ el v, v 2ol
SR RAZ oH, HpE A 2725 ZE5UT 9

Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()
- PyObject_INIT(),PyObject_INIT_VAR()
- |27 &4 _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (),_Py_Dealloc ()
(Contributed by Victor Stinner in bpo-35059.)
e PyByteArray_Init () &} PyByteArray_Fini () 57} Al AH
3205 E o} F A% 37 a1, Al gHE API(FA ABD ol A AL = $lo
(Contributed by Victor Stinner in bpo-35713.)

» PyExceptionClass_Name () 2] 23+ o|A| char * tJ4l const char * & Y)Yt} (Contributed by
Serhiy Storchaka in bpo-33818.)

* Modules/Setup.dist 2} Modules/Setup? o]|FA o] A AF AHFUt}E o] A=, CPython 4
EYE AATG v, d2EZ WA AL 99 st7] 98] Modules/Setup.dist(h2 EF UYH)
Modules/Setup(E E2) ) S 2 £502 BApaoF A5k ol 9714 4 Al A&
) HES A FTIA T, Y BALE dojwgld W=7t A e 5= 9l o A CPython 7 EAE & A 7 ZA
BESE o,

H3xe

Utt. shol 2.7.49} sho 4
=

BA 2 RS04 A 23k

Flo it [»

==

oAl WE A 28-S FA £ 22 99 Modules/Setupol A A5 UTh L AL SR B o
A AYEL 42 2ol thal the W33} Bk 2 CPython ] git E211h 51X SHI 2 WA AL

KA Ro] FHUT
(Contributed by Antoine Pitrou in bpo-32430.)

* PyLong_AsLong () Z 22 gto]f A5 C A2 HEdH= §49}, PyArg_ParseTuple () A ¥

oL e A5 N E BN RS PR BASE Bl oA B 5 AT _inc_ ()
Al __index_ () EFHINEE ARG IYTE __int. () MIAEZF QAR __index_ () WINEZHY
= A (Decimal P} Fraction Z+-2) ol o s A o ] 4 27} WA & T} PyNumber_Check () += o] A|
__index_ () & F83t= AA o s 1S ¥EESHL v}l PyNumber_Long (), PyNumber_Float ()
2 pyFloat_AsDouble () 2 oA AFR & 4 oW _ index_ () WA EZE A3t} (Contributed
by Serhiy Storchaka in bpo-36048 and bpo-20092.)

e Fof d3FH & AA = oA PyType_GenericAlloc () ] o} PyObject_Init () (281l o] A3}
BT IR pyobject _INIT) oA F2 55 S/ AU dxds Sgoly 7 siAl& 5
Ast= g2 24 o] I 4 954t} (Contributed by Eddie Elizondo in bpo-35810.)

e A &4 PyCode_NewWithPosOnlyArgs () = PyCode_New () HH T & AAE 95 5 A A9 Y X
AL 212+ |42 Ve = posonlyargcount W) 7 W=7} 2 7FE 915U t}. (Contributed by Pablo Galindo
in bpo-37221.)

e Py_SetPath () & ©]A| sys.executable2 ZZ 1% o] &5 (Py_GetProgramName ()) Al ZTZ 71
A AR HZ(Py_GetProgramFullPath ())& A% gt} (Contributed by Victor Stinner in bpo-38234.)
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7]

distutils bdist_wininst B &L o| A X = U5t} thAl bdist_wheel(wheel 3 7] X)) S A3
Al 2. (Contributed by Victor Stinner in bpo-37481.)

ElementTree 2 E 9 FH A H © A & getchildren() I getiterator() & ©] A
PendingDeprecationWarning ™ 4l DeprecationWarningS WAL Utk o] AEL 1}9]
W 390 A4 A AE A YUYt} (Contributed by Serhiy Storchaka in bpo-29209.)

concurrent . futures.ThreadPoolExecutor & ¢ A2 H A7 ofd A A E loop.
set_default_executor () 2 AG3d= AL HAAFH P o] 3904 ZAE AYrch
(Contributed by Elvis Pranskevichus in bpo-34075.)

xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper el fileinput.
FileInput® _ getitem_ () WA == JAHASFY

o] =2 &L index W] 7| M4E F A5 Al o} &= ¥F33l 5 T} (Contributed by Berker
Peksag in bpo-9372.)

pu.

typing.NamedTuple Z ¥ A= _field types JJEZHEEZ H AP, & AHE Z2+=
__annotations__ o]EZHEZ tjAl gt} (Contributed by Raymond Hettinger in bpo-36320.)

ast Z @2 Num, Str, Bytes, NameConstant ¥ Ellipsis+= X ¥ Z o7 7+F381a1 3 sho| A
HANA A AL APt tAl Constant & ARE-3] oF gy o). (Contributed by Serhiy Storchaka in
bpo-32892.)

ast .NodeVisitor H A = visit_Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () % visit_Ellipsis()+ ©]A H AT Aom FZ slo] A v A of A
E3EHA &S AYUTh BRE AT =28 AEd7] A& visit_Constant () HINEE
Z7}8F Al L. (Contributed by Serhiy Storchaka in bpo-36917.)

asyncio.coroutine() H @ olHE HAFH P HA 310904 A AHYrclE Rasyncio.
coroutine W4, async defE A& 314 Al 2. (Contributed by Andrew Svetlov in bpo-36921.)

asynciool A, thgoll thall loop AA HAIH A FHAAH AL WA 310004 A AFY
c}: 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 () % asyncio.create_subprocess_shell ().

FFE AAF asyncio.wait () ol §AA L E ALdt= 22 HAH AL WA 311004 A AF YT
(Contributed by Yury Selivanov in bpo-34790.)

gettext REAA & thg & #9} HAEZE HAH A5 YT lgettext (), ldgettext (),
Ingettext () @ ldngettext (). O] AT Y H v |EGE 3ot n], W H FxEe) A2 Y
FAZF XS ol 7] 2] 2 Y :’E #E 73T 5 UL FolH 304 FUZE EAE S
WSS 4 A B Aol B o o BHES 2959 WA A

—,— bind_textdomain_codeset () ]/\‘] A= output charset () & set_output_charset (),

Tﬂ"\ translation () ¥ install( .4 codeset | 7] W5 H A QS5 UTH 1xgettext () 4ol A
UL} /\}ﬁﬂ 7l &9 Y D}. (Contributed by Serhiy Storchaka in bpo-33710.)

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

A4 AALE WotEol & B2 WS &4 F4+= o] A Decimal &, Fraction® @ A4 2 HEHE oj
EAS FEtE e 7“54] EEE S, __int__ () MINE+ QAT _index_ () HIAEE gl
A e)oﬂ tfsl #H A A YA A YTE o] F o 401]/‘1 = °ﬂﬁﬂ 2 A Y Yt} (Contributed by Serhiy
Storchaka in bpo-36048.)

ge AREL 79 E AR AgelE Aol A= A5
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— functools.partialmethod (), weakref.finalize (), profile.Profile.runcall(),
cProfile.Profile.runcall (), bdb.Bdb.runcall(), trace.Trace.runfunc() %
curses.wrapper () 2 func.

- unittest.TestCase.addCleanup () & function.

— concurrent. futures.ThreadPoolExecutor 3} concurrent. futures.
ProcessPoolExecutor? submit () HAZ=9] fu.

— contextlib.ExitStack.callback (), contextlib.AsyncExitStack.callback () ¥
contextlib.AsyncExitStack.push_async_callback ()9 callback

— multiprocessing.managers.Server <} multiprocessing.managers.
SharedMemoryServer® create () WA Z9 2} typeid.

- weakref.finalize () & obj.

o] M ] BFZ ) Lo 4], o] AEL 9 x| A-go] B A ¢t} (Contributed by Serhiy Storchaka in bpo-36492.)

9 API ¥ 7|5 A A

2 7)%3} AP Sol A 380 A1 A 7] Q1< U o

gto] % 335, collectionsol Al ABCE YXE 3=
YEZEE 533l oF gt} collections ol A °1§_E§=} %9
3.92 A A= dHUTh (bpo-36952 FH=)

1% 3.70 A 3| A H, macpath 2E °] Al A= 25 Yt} (Contributed by Victor Stinner in bpo-35471.)
kel

_\‘}q—
vlo] M 338 E FH A H o] T F, platform.popen () T+ A A JAHFYTH Al os.popen () =
A-&-3} 4] Al 2. (Contributed by Victor Stinner in bpo-35345.)

R 33RE A AT Cine.clock () Y AR NGtk 2 4218 548 Ao, 27
Ab&tol Wt time.perf_counter () U time.process_time () 2 Al A& 54 A] 2. (Contributed
by Matthias Bussonnier in bpo-36895.)

pyvenv 2T HEE A| A5t python3.8 —-m venvZ thA|5}e], o] H mlo]H Q18 Z 2| 7} pyvenv
2T HESL AZAH ] JE=Aof gt ==& 1o 5 Ut (Contributed by Brett Cannon in bpo-25427.)

cgi BE X parse_gs, parse_gsl ¥ escape?} Al AH F U Th Iho] % 3.2 o] 3ol A #H A = 5
Utk thAl urllib.parse2thtml EEoA I =ZE 3 oF gt

filemode §4:7} tarfile BN AAH QAU EAR BEo] A4 ki, 5ol 4 338
25 QU o,

XMLParser 2374 Z]'h Y= html QAAE obs ol A kUt TH7F ARE A o] flaL 3404 3 A5
SUth o2 ZE vy W= oA 719 = A8 Yt} (Contributed by Serhiy Storchaka in bpo-29209.)

XMLParserB] doctype () WA EE Al A3 <54t} (Contributed by Serhiy Storchaka in bpo-29209.)
“unicode_internal” 3 o] A] A= ¢155 1] t}. (Contributed by Inada Naoki in bpo-36297.)

sglite3 59 Cache®} Statement A= A& Aol Al =& 5 X] &5 Yt} (Contributed by Aviv
Palivoda in bpo-30262.)

AL H RS P, collections.abeol A
T 24238 AAL AL & ZAHAA T

fileinput.input () & fileinput.FileInput ()2 bufsize 7] E QA A= FA] FH 31 5po] A
3.6 € H A= Qo oAl Al AF 35Tt} bpo-36952 (Contributed by Matthias Bussonnier.)

g}o] ¥ 3.7 A H A H sys.set_coroutine_wrapper () 2} sys.get_coroutine_wrapper () &
= A A= 95 Y o} bpo-36933 (Contributed by Matthias Bussonnier.)
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10 z}o]%1 3.8 2 o] 2 &}7]

ol oA oo ZE S 27T = e ol ol A A AR tE HI A A U

.

e d= T HA (yieldQ yield from @ BHF)2 ojA A=A Al d ol E] ZE A oA 585 A
YT 92 for 29 ol E 3 4] A|9)). (Contributed by Serhiy Storchaka in bpo-10544.)

=)

» olo]dlEl ] HAH(isetis not)ﬂ% Y HHE(ANE =0, TAE, =4 A A2 o Aot
A+ oAl syntaxWarning= A4 t}. o] &2 £ % CPythonol| A 3] 25T 4= A0 Ao
BAl o sl BAgE A= gks T o = AH&A7} %% A==} 1=) & WA AHEot= = A3
1 t}. (Contributed by Serhiy Storchaka in bpo-34850.)

* CPython {1H| Z 2] ¥ = uf of] whe} | 9] & A2 = Sl U Th dpo] W 380 A& ol F97F 2 DT Tt
E3], 3 dA g oA A EZHEE AL o] HAY = o 2= o= A A 955U th (Contributed
by Serhiy Storchaka in bpo-35459.)

e YA bool, int, float, complex W & glo]B & g9 4R FFP2oA __str_ FHAS AAY
Syt oAl ol &2 object"ﬂ/ﬂ str__ )2 ASIUH 2ARF R, o] T ST HE S

oﬁ, E?‘J o}i
J R

20| __repr_ () WIAEE A stH EXYE %3] 43S £} (Contributed by Serhiy Storchaka
in bpo-36793.)
o AIX9| A, sys.platforme B+ F(major) HA-S Z33}A &FUTh 'aix3' .. 'aix7' tjAl A

raix' YUtk o] WAL gho| M= WA M7t 28F o] 917 w2, &4 sys.platform.
startswith ('aix') & A&l 2 o] £45 Yt} (Contributed by M. Felt in bpo-36588.)

* PyEval_AcquireLock () ¥} PyEval_AcquireThread () & QB Z 2] 7} 5}o] dglo] Z3}+= 59
ST=TH AA 28 =5 £853}9, PyEval_RestoreThread (), Py_END_ALLOW_THREADS () %
PyGILState_Ensure ( 9»]- A A H5UtL} o] =22 Y5HA] go, Py IsFinalizing()
o]} sys.is_finalizing () < &2l3slo] &S Ei’é‘]—’g} Al £.. (Contributed by Joannah Nanjekye in
bpo-36475.)

10.2 u}o]# API] ¥ 7

* os.getcwdb () g oA A=A ANSI ZE 5| 0] A 7} o} d UTF-8 1 A J = AHEF ot o]+
PEP 5292 ZZ 34X L. o] 4= A5 204 1:1 | A =] A] 2k Yt} (Contributed by Victor Stlnner
in bpo-37412.)

>
°f0 a2

* subprocess.Popen< ©|A] ¥ %o B Y42 A5S Al os.posix_spawn () = AT
Gtk Pl A% 319l A 23k QEMU A8 A} ol 84 ol ol 4, 05 posix_spaun () & A}
Sh= Popen AAAE B “Z 229 o3 2L ool o9 & BAA A eItk oAl A4
ZZM2E009] old returncode® A 3| &t} (Contributed by Joannah Nanjekye and Victor Stinner in
bpo-35537.)

» subprocess.Popen?| preexec_fn A A= HE= A B Bz g S35 A gHUh A B S =g
Bl A mf7] M-S AFR 5 RuntimeError 7} A g4 o}, (Contributed by Eric Snow in bpo-34651,
modified by Christian Heimes in bpo-37951.)

e imap.IMAP4.logout () HAEE = 283 499 o2& FAISHA &5t} (Contributed by
Victor Stinner in bpo-36348.)

« Fo] M 337E FHAH o] F 7, platform.popen () T+ AAFHAEFUTH: A os.popen () =
A28} 4 Al 2. (Contributed by Victor Stinner in bpo-35345.)
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statistics.mode () &4+ 3 2 & (multimodal) B o] B 7} o] & uf] o= of| 9] & WA A 7] A] o
SYth AL, 48 do]g oA whitE A A 2 =E wkEghy T} (Contributed by Raymond Hettinger in
bpo-35892.)

tkinter.ttk.Treeview 229 selection () HAEE H+= QAAE WolEo] x| k5t A
g WA el AARe}E A AFE S 212 Thol A 3,604 A AFYTH AEE WA
selection_set () I 22 E38 WA E=Z AR 314 Al 2. (Contributed by Serhiy Storchaka in bpo-
31508.)

xml.dom.minidom EE2] writexml (), toxml () ¥ toprettyxml () WA =2} xml.etree?
write () WA =X o|A] ALR A7} A A S o ERHE A5 HEF Yt} (Contributed by Diego Ro-
jas and Raymond Hettinger in bpo-34160.)

ZH2 'r'2 48 dom.dumb HolEHo] A= o)A 7] ALY 'r' I 'w' ZYIZE dbm.
dumb.open () 3} © = d o] g H| o] 27} 91 wl] 75 X] %<5t} (Contributed by Serhiy Storchaka in
bpo-32749.)

XMLParser o] A H Z 2o HFH doctype() MIANEE HE TE2HA o0
DeprecationWarning Al RuntimeWarning< W& %Yt} XML doctype A A2 A 2] 3¢

W o) Aol doctype () HIA =S A 2514 Al 2. (Contributed by Serhiy Storchaka in bpo-29209.)

AHEAF A B 2B A7 type.__new_ o AEH o] F ¥l __classcell  FEHE A|F3}HA
oo o)A RuntimeError7} WAt} 3}o]# 3.6-3.79) A= DeprecationWarningo] W&5
2155 Y t}. (Contributed by Serhiy Storchaka in bpo-23722.)

cProfile.Profile F#a+E oA AHAE A A2 AR S 4= 945 Yt} (Contributed by Scott
Sanderson in bpo-29235.)

=

shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree() ¥ shutil.
move () &= ZWAEZ EA “114 H Al (fast-copy)” Al ¥ & &S A8 Y t} (shutil-platform-dependent-
efficient-copy-operations 2 -& 3 Z 3} A ).

AL oA shutil.copyfile () 7|2 W3 277} 16 KiBo|Al 1 MiIBE WA 5 3l5 Ut

PyGC_Head 72 A7} &3] AH AU 724 W E A= BE ZEE oAl /¢ of
. (bpo-33597 Fx.)

PyInterpreterState 2 A+ “Y&H” 3] 9L (F A 2 2 2 Include/internal/pycore_pystate.h) 2 ©]
FASULH EF Yo PyInterpreterStates &8 API(8} ¢ ABD 9] &R Z A& AL 5 A5
o AR AL T2A] A7 FEo] op2ha BHaL e, ol Al AEE BT 9 S
WP T, 2], s} o) 4e) Ul B ol ) )33 okol g0 BPO o 48 oI A 2. 24E §]
98] 2l 2 A% U TH (-8 APIO] 42 48 2710 A% b5 S th. (bpo- 358868 B2 5414 2.)
mmap. flush () WA E& o|A] BE SR FNA A3 Al Nones HHEH3aL o 2] A] of| 9] & B A A Y
th o] Aol =, I Ao R EF o et Dk Uth A=A ZF Al 0°] obd Fhol s s Ut
of 2] Al 00] REStE] Sz th FY 204 AF Al 0 ghol wkEs] Sl U th; ol ] Al ol 2] 7} A fl 5 U ok
(Contributed by Berker Peksag in bpo-2122.)

xml.dom.minidom¥} xml.sax REL 7| B o2 )& K JdEEE A sA &5yl (Con-
tributed by Christian Heimes in bpo-17239.)

91 7] A& dbm ©] ©] ] ¥] ©] 2 (dbm. dumb, dbm.gnu E dbm.ndbm) 9| A 7] & AHA| &} H KeyError
)4l error(dbm.dumb.error, dom.gnu.error =+ dbm.ndbm.error)E TAA Z Yt} (Con-
tributed by Xiang Zhang in bpo-33106.)

FEHEES Y5 d<3}H AST. & A4 += ast.Constant AAEHAZE FAJE UL o] d 8 2 Num,
Str, Bytes, NameConstant W EllipsisE A2 HA 335} Constant A2EHA A7 ¥IEH YT}
(Contributed by Serhiy Storchaka in bpo-32892.)

YEF| A expanduser () = ©] A USERPROFILE 27 W& A5 st dytd og Ank A2} A
Aol AA = A k= HOMES AF&3}A] 945 Ut} (Contributed by Anthony Sottile in bpo-36264.)
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e asyncio.CancelledError o€ &= o|A| Exception®] o}d BaseExceptione A<35t1, o+
concurrent . futures.CancelledErrorS A< 31X 945 Ut} (Contributed by Yury Selivanov in

bpo-32528.)

e asyncio.wait_for () &4+ o]A| asyncio.Task A2HAE AL S 0] H A4S 2uLEA 7|t}
Uth. o] A=, timeourol] T2 H 2 F o] SA] ¥kskE Q) %\/] t}. (Contributed by E1V1s Pranskevichus in
bpo-32751.)

e asyncio.BaseTransport.get_extra_info () &= o] A ‘socket’ ©] name W] 7] H4 2 A= uff
SFASHA AFR- S = = A7 A A E WFSHE Y o). (Contributed by Yury Selivanov in bpo-37027.)

» asyncio.BufferedProtocols &3 A] -4 APIZF 5 5 Y th

* A=l ctypes®2 2= &3 53 DLLO| DLL FE5A 0] o)Al H tA A Al g yth
Al~®"l A=, DLLO]L}PYDJ},:_! o] 5o =¥ 2 2 add_dl1l_directory () & F714 tj&H
YRR A FEHAES 8 AAR YT & ol,PATHQ}fﬂZH 2] HEE g e v AR E A ko,
ol2] gt Z el “41‘?&?13% o= FJHPDLL 2 7 (resolution) ©]| “5‘5" FA syt o2& 58§
zz o] o] T Wl AYF ol 9] EFThH, add_dll_directory ( 7} A=A glstar, Ittd o] &
AHgshe] ghel B e & ECG}% 5 JDLL tE e e E sk /\12- A= 7 A2 A=
o] E KB2533623 0] A AT d=XA] Qo st (o]l= A2 =2 a:o A= 32l r}). (Contributed
by Steve Dower in bpo- 36()85.)

* pgenZt HHHE S 51D e w5 gold FE LR thi] A ol Al AH 155U th. (Contributed by
Pablo Galindo in bpo-36623.)

* types.CodeType- PEP 570°) 2= 91 %] A& A& A Y3st7] Al Bdxe] F HA 21 4] o A
| 7} ¥ 4= (posonlyargcount) Szt Ut 3 HA| 2 A (argeount) = o) Al Y 2] Q1 A}2] 4 (Y 2] AL <A}t
Z3HE eI Yt} types.CodeTypel] M Z & replace () WAEE A3 T =7} v o=
A e 5 AFUTh

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

10.3 CAPIS| 1A

e PyCompilerFlags 7-Z Ao A =-& cfjeature version 3= 7} A A4 YT PY_MINOR_VERSIONS E
Z715 s okt o] BEE 7 EAH o8 FAIH Y, PyCF_ONLY_AST F &) 17} of _flagsoll A= 3
wf, == 2w 2k AF2- 5 Y t}. (Contributed by Guido van Rossum in bpo-35766.)

e PyEval_ReInitThreads () &4 7} C APIOA Al AZE d5Uth BAHow &3 ¢F U th:
YAl PyOS_AfterFork_Child () & A& 3} Al 2. (Contributed by Victor Stinner in bpo-36728.)

o FU2A], CEFL & ot 7 o] & ¢} Cygwing Al 2] 3} 11+ libpython o] 3 35 %] k<1 t}. glo] A
o] A= uj, libpython& RTLD_LOCAL©S] o}u &} RTLD_GLOBALE EEF o] oF gt} o] Ao,
RTLD_LOCALS A}-83}o, Modules/Setup? *shared* A Ao 93] Aed ZT= gtolBy g9 C
43 Zo] libpythonol AR e CEA S 2+ UUS5Y D]—. (Contributed by Victor Stinner
in bpo-21536.)

e PY_SSIZE_T_CLEAN®] B2 2 ¢4 AeoA e & EAIFAY 2= uj( & &
PyArg_ParseTuple(),Py_BuildvValue (),PyObject_CallFunction() %) 5’:‘339/] # @5‘03%
43} DeprecationWarninge] AU} 3.10 0] 4.0 A Al A Yt} AFA| F U] -8-2 arg-parsing
£ %3} Al L. (Contributed by Inada Naoki in bpo-36381.)

o 3 Oﬂ 35 3 (7} PyType_FromSpec () & & UPEtH A AE)Y AAEAL oH"J-Ui 20 ) o] EHU]- =)
B3t o]y s 3 A Fx 35-E 58+ A0 PyType_Generchlloc ol A o] A4
ﬁlTPyObject Init ( .ﬂ-PyObject_INIT )2 S ARSUTLH o]E A 3 PyType_FromSpec()
= &3 wEo3 Fo|, HH = =Y D}%g?ﬂiﬂ‘j’d Zhg ok

AR I3 P2 dF= WA STk
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Hrisl 49, FAg0) glolof gtk 2ol d2HAE FYY R pEo 4x A
(otut= W25 3] 9 817] Aaf) o] o)Al el 2
%% 514 Zol @ 74l Py_DECREFE 5% 42
N e YES IS8T Sut=A o) 43eE, b WA A
- A2"dAE I F 7%4%11011 o 3k Py_INCREFE Al 7St A2 - Ao, o] A2
PyObject New (), PyObject_NewVar (), PyObject_GC_New (), PyObject_GC_NewVar ()
¥ PyObject_Init () Y PyObject INIT() & AHE3he thE AMGAF B A 2 &3
ol AT 5 A
o :

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

- R0l ¥YH £ Po) BE A8 B9 tp_dealloc F47F JO FE 052 FAN =2 A
Al L.

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 () "|Z 2= MSVC 208 LA AF YL T ELE o|A] 7|5 o] & of] Eojof
Syt
q:

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

(Contributed by Zackery Spytz in bpo-33407.)

AE B & ot 7|5 Mz A AP vlol e TS A DA HUTh AdA A BE
AN YEH PyTypeObject+ tp_finalize (Py_TPFLAGS_HAVE_FINALIZE: tp_finalize&
27] Aol H= FAH A ksUth & £Fs6te] A sto]d W o] ZIdjele BE X< 7ML vk
A g ok

(Contributed by Antoine Pitrou in bpo-32388.)

&4 PyNode_AddChild () &} PyParser_AddToken () = o]A F 708 &7} int QA A} end_lineno 2}

end_col_offset& WolE <Y 1:]—,
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e MinGW £37} python38.d11o] thal] A A 8138 4 Q52 383l libpython3s.a AL B
Al A= v Eof £8E x| k5 Th o] gd o] FQ 3, MinGW binutils 3] 7] X] 2] A F -9l gendef
9} dlltool E7E AT 4 Y5t

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

423 pychonxy. d119] 17 AE 0] 42 £ 43} ¥1A 2 Aol W B D gL
using-on-windows = 2% 8141 Al . A7} 2}0] B 2] pythonxy. 1ib(LukA o2 sho] 4l 42| 27 9]

Libs T2 2] QU Th 9} 22 T] 2l 2] o $) 2|8l of FHLTh.
(Contributed by Steve Dower in bpo-37351.)

10.4 CPython v}o|E I & W7

s JHZYH FZE EF A" S A EH3E= 23S ANYYE o) FAZ 2 A TEstE S5 Ut
Fd#E= o)A gk 2HL XA S break, continue @ returnd)] 3 A TEE STE3HE= HA
. H

2 3 & BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP ¥ SETUP_EXCEPTE Al A A5 Y
2¢ S 3I X ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY ¥ POP_FINALLY 7} F7}5 ¢
END_FINALLYS}WITH_CLEANUP_STARTY = Zto] ¥ AE 95t

(Contributed by Mark Shannon, Antoine Pitrou and Serhiy Storchaka in bpo-17611.)

e async for XA thF FEZ await T o] LS A E AEer] A% MER FIE
END_ASYNC_FORZ} 3715 2155 U t}. (Contributed by Serhiy Storchaka in bpo-33041.)

* MAP_ADD= A g2 28 A AR @ 4%, 7|5 F WA 242 7|t} o] W2 PEP 5729
Al el el 9 el Az el dolA 717F gt 43 i A F7HE =5 57 8] wsolslsyth
(Contributed by Jorn Heissler in bpo-35224.)

10.5 2o} =

WS E AAAFHE T ) e S5 A8 AN 2T YES F A4S U Tools/
scripts/var_access_benchmark.py. (Contributed by Raymond Hettinger in bpo-35884.)

a2 gho] 4 3.3 o] 39 5 Faol vt 2ok Ayt

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

(F= ol ATl A%)
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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
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1+ A 9H A gsUth o] 212 UDPY A &7 34 SO_REUSEADDRY] &2 wf & Ut zpAIS &
2 loop.create_datagram_endpoint () AHAE FZ 34 Al L. (Contributed by Kyle Stanley, Antoine
Pltrou, and Yury Selivanov in bpo-37228.)
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12 Notable changes in Python 3.8.2

Fixed a regression with the 1 gnore callback of shutil.copytree (). The argument types are now str and List[str]
again. (Contributed by Manuel Barkhau and Giampaolo Rodola in bpo-39390.)
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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 to security 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 () as they use the affected functions internally. For more details, please see their re-
spective 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, set a
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
Rykoff, and backported to 3.8 by Maxime Bélanger and Ned Deily)

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
parserinurllib.parse preventing such attacks. The removal characters are controlled by a new module level variable
urllib.parse._UNSAFE_URL_BYTES_TO_REMOVE. (See bpo-43882)
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18 Notable changes in Python 3.8.12

18.1 s}o] %l API9] M7

Starting with Python 3.8.12 the i paddress module no longer accepts any leading zeros in [Pv4 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 str 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

* The extraction methods in tarfile, and shutil.unpack_archive (), have a new a filter argument that
allows limiting tar features than may be surprising or dangerous, such as creating files outside the destination
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.)
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