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Python 3.8 was released on October 14th, 2019.
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o] of of| A,
if (n := len(a)) > 10:
print (f"List is too long ({n} elements, expected <= 10)")
AA A Fole v ol el stk X AA 7 F A gt dAsh=A AAR o & 9,
ANBIFSF=T 0 g A
discount = 0.0
if (mo := re.search(r' (\d+) iscount', advertisement)):

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

o] A= 22 EBE AAS] 98] R A4S ok 2o uprol A L 3ol ThAl E R 3 while

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

e 22004 AxE o]l 24 vitjol = B2 2|~ E Az e d Mol A & T AR A 7 A
Ytk

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

B F0) 2 A% AL NS Wk e = vt e) A4 182 A A AL
™. PEP 5728 Z2 344 S

(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)

AR, ohee BEE 52k

£(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) 7199 F 7HA] AHg el 4 shol W B4k 71 E C AE F4e] B4 s Ful 2 gloke
AdUth A& =0, H%%}dlvmod() T 719 E RS 38R st

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 ¢ wl 719 = AAE wiAIstE A YU ¢l E 0,
W Ten () #49 Aﬂ“*—len(obj, /) AUt ol AL v 22 AT T ES FAFYT
len(obj='hello"') # The "obj" keyword argument impairs readability

W HeE AX dEor mAsHE Seo|JEFES S4T A o] 7l ¥ o] F2 Ul 1A T
T AtE F7HA A o] H ol dFUnh A& £°1, statistics REOA, W7 A o] F dist= W5 oll
MAE 5 QUL o AL T 2L B4 BA Wil s AS U

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

Fe@ 719 e 25 A 7] Wil W7} ¥ o] 52 **kwargs oAl

g
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>>> 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}

e B NS ARG BoAGelok HE PLA A= FRE 2A TERUIT. AL Eol,

2 collections 252 FEoA Hol2 A }:

class Counter (dict) :

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

ZA 8 A -2 PEP 5708 ZFZ2 8] A L.

(Contributed by Pablo Galindo in bpo-36540.)
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A} PYTHONPYCACHEPREFIX A& (-X pycache_prefixZ % A& 7FsdUth 2 ZH 42 Tt E g U9
7|2 _pycache__ o9 tE B2 Al o B 31 A 2" EFE AMR SRS FA| 4 Hlo|E I =

AN E AT

MAS] Y A= sys.pycache_prefix@ HIP YT (None2 __pycache__ 3§ tjed gl gl 71 ¢
215 YEFE Y.

(Contributed by Carl Meyer in bpo-33499.)

Ao A=Atas 22 ABE HBTUD. FH2AM,
=2 = C 243 9FA (stable) ABIS AF-2-31 A

=) ;'4 2N B] L= _9} p] tﬂ 1
Py_TRACE_REFS UHEL?L 2 9N F A LSy
getobijects () &4 2} PYTHONDUMPREFS 37
./configure --with-trace-refs Y= 34
Stinner in bpo-36465.)

FY x|, C FFL 9= 2ol = 9} Cygwing A £] 313l T+ libpythonol] & 3= A k5 Uth o] A
A7 oz P shol Mol B4 holnele sl e Sl WEH C HFL 22T 5 dsurh
(Contributed by Victor Stinner in bpo-21536.)

FU2o A, stolHol Y1 R A uf, dXEE= oA eglx REE AutdH C &34} ¢HF
(stable) ABIZ ZA 3943 C A= 25 \/] t}. (Contributed by Victor Stinner in bpo-36722.)

o] H S SR z 2O YA H, 22 ——embed A4S python3-config —--1libs —-embed
o] A&3lo] ~1python3.8S Hojok Ut (& = 2132 libpythono] F I T}). 3.8 0|32 &
= A Y3 A, WA python3-config —--1libs —-embed& A|E5t1, A3 SFH python3-config
—-libs(-—embed §l°]) Z A3 A] 2.

FJolHE &8 m2 g WA Y, pkg config python-3.8-embed EE& F7F5 Yt
pkg—conflg python-3.8-embed --libs ¥ -lpython3.8<2 &3t} 38 o|3E BF X
Yol ¥, WA pkg-config python-X.Y-embed --1libs & A|E35t1, A3 pkg-config
python- x Y ——libs(-—embed Qo) E PAFFHA L (X.YE Tto] A B A& WA TFHAL).

+ o] Al ABI i%%b]ﬂr: Py_DEBUG WA 2 E AYst+= A2 Y+

| 2& ABl #] 84w =& 2JdYh sys.
S Z7}3l&= Py_TRACE_REFS WA 2= A28
AHg3to] 4 e 4= 95 U th. (Contributed by Victor
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vl o], pkg-config python3.8 —-libs + T+ -1lpython3.8& X3 G}X] orsUrth C g#8
libpythonol] & A= o} Al &= S F U ThH(FEZ 0] E &} Cygwin2 2] ], o] 52 AT HERE A aa YUth;
ol HAL olx A 07 o] H WA} 2= 2] k<5 Ut} (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)"

Quba o LR A T ARG AGSE FAAY AIF AR S PAS O AR+ At

>>> 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: s}o|d 1€}y 74At &

o] PEP+ 7ZHA} = (Audit Hook) 7} 3+ 1% g 7] & (Verified Open Hook) 2 F 713U th & t} sto] A 3} 4
OJE| B FE oA ALR 7hsal A, £ Ttol X ZEE AAH §& ZE IS 2y d It FrEE S
48 7 J=F T -F Ao YT (embedder) Ut A| A A2 2}7F ALV B4} @A SHE StolH M EE
vj X8 4 =5 G

24| 3F A W L PEP 5782 A Z3HAIA L.

2.7 PEP 587: s}o|® % 7|3} A
PEP 5872 s}o] 27|38 74 38t= M =22 CAPIE F7Fsto] AA| 4o that A2 ek Al oj e} 7=
o Rig AlFch
MEL FZA:
e PyConfig
* PyPreConfig
e PyStatus
e PyWideStringList
M2 g
e PyConfig_Clear ()
e PyConfig_InitIsolatedConfig()
e PyConfig_TInitPythonConfig()
* PyConfig_Read()
e PyConfig_ SetArgv ()
* PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString()
e PyConfig_SetString()
e PyPreConfig_InitIsolatedConfig()
* PyPreConfig_InitPythonConfig()
* PyStatus_Error ()
* PyStatus_Exception ()
e PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_IsExit ()
e PyStatus_NoMemory ()
e PyStatus_Ok ()
e PyWideStringList_Append()

* PyWideStringList_Insert ()



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

* Py_BytesMain ()

e Py_ExitStatusException ()

e Py _InitializeFromConfig/()

e Py_PreInitialize()

e Py _PrelInitializeFromArgs ()

e Py _PrelInitializeFromBytesArgs ()
* Py_RunMain ()

o] PEP = o] 33 W H F Z Ao _PyRuntimeState.preconfig(PyPreConfig &) <}
PyInterpreterState.config (PyConfig &) ¥ =& F 718 4rt}) PylInterpreterState.
configt A% T4 WAk 7| ek 3 (private) WE AL A2-2 22 TA ol Tk

A A E shol 1l 2718 TS HRIAN L.
LA gF A 2 PEP 587& 234 Al 2
(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] 212 d A 74 A (provisional) Y LT}, EF3E &= Fho] % 3.9 A4 3] 713t A Y Uth
ZA 8 AL PEP 5908 =z 344 L
(Contributed by Jeroen Demeyer and Mark Shannon in bpo-36974.)

29 ol B W= HoJe WH & AL 3= 92 Z2EES

el Zoju 2E MA 22 A S 8517 A8l pickles AHESA] Fho] M B A2 Tkl 2 | o]HE
Ao, M2 2] FALE Eo]aL HolH S5 453 22 AHEA B9 7leS A8t A2 A A3}
St 2ol T2t

pickle ZREEZ 5= EA A=Y xﬁakoﬂ wel PEP 3118 33l HlolEl 7 = 92 ~2edntds g A4S
T A= OH% AR

o

(Contributed by Antoine Pitrou in bpo-36785.)

MEEEIE

* continue & 7@ BAE Ul finally oA AHEE 5 AFUTE 3Fo] & 3890 A= ©]
A sto] A A =] 9155 U t}. (Contributed by Serhiy Storchaka in bpo-32489.)

e bool, int ¥ fractions.Fraction @ol|= o]A| float® decimal.DecimaloA W AT =
A H /\}?5]- as_integer_ratio () WA E7} 54Ut o] 22 API &4 53} numerator,
denominator = x.as_lnteger_ratio Ot 23 o8 A FolA SIS T 5 UH
Y t}. (Contributed by Lisa Roach in bpo-33073 and Raymond Hettinger in bpo-37819.)

e int, float ¥ complex? A A= oA 3T uﬂ /ﬂ = O,
complex_ ()B AHST & 98 W, _index () S5 WAEF QO AEH - 9
t}. (Contributed by Serh1y Storchaka in bpo-20092.)

« AT Aol \N(name} ol 7 o = AR o] F7bs] Q&I th:
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>>> 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.)

» oAl MBI Y Bl = reversed () E ARl A Y] ©A419 Aoz oJH O E S 5
2Js5 Yt} (Contributed by Rémi Lapeyre in bpo-33462.)

¢ % TENA 719 S ol Boll 5.8 £ 410) B A AU Th 53], ((reyword) —arg) & HE
S| & A FFUTE ZIHE AR HS] Fo] dFof o] F AthE o]} A= F Bt e 22
2 255 Ut} (Contributed by Benjamin Peterson in bpo-34641.)

* yield®return oA dutsld o]BH 8 A 7L He EeX= 225 2784 s4Th

o) yield % renarn 2% o] Dkl £ T A LA w2 BE T

>>> 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)]1¢ 22 FZEANAAY du7twd uf, Aot = {83 Al ¢
SyntaxWarnings EAZUTH o] A2 A A HA FFo] FejE o] o2}l ¥2]= TypeError
£ 7| A% A Y Yt} (Contributed by Serhiy Storchaka in bpo-15248.)

e datetime.dateltdatetime.datetimed A H Fe22datetime.timedelta AR 7+ 4F
o AALL oA o)A Z AT old A B S 2] AdAHAENET T o]= astimezone ()
J)r 22 datetime.timedeltatbEE A B P A L2 ARG o ALY W30 e 9T
Z=1]t}. (Contributed by Paul Ganssle in bpo-32417.)

o Tlo] A Q¥ 2] ] 7} Cul-C(SIGINT) of] o] &)| Qe E H 11 :LE KeyboardInterrupt <]
7} 33 A ko w, hol W L2 A AL oA Cul-CE Q&) ZUthe AL TEF 2 A A7 AT
4 JEESIGINT A 219 S B4} SHlE £ 8 F=8 EffH T E3Ych POSIX &} A =90 A2
Eﬁﬁ}@' AAXN 2T YEE 2ulEA 283517 Y& 0] £ 283y o). (Contributed by Google via
Gregory P. Smith in bpo-1054041.)

ro
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e AH 1 F —LE:I_EHm 2B L 7| & g0 St types.CodeType AAE 74T L7 AH
o FE A= ERlolug, 7]|& = AA0 71¥kst= A I = AA|E whEofof itk 19709
w7} A wf Fofl, oA A FFF YT oA, M EL replace () WA =S AMSSHE 2 7HA] WA H
O MO @ A S BE 4 94 B

(&

2L data "7 M7 719 & QAR AR E A U5 = statistics.mean () TFE WA=

Yt

>>> 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 B9, pow() B5 A AR FAL o)A Wo] BEHAG N2aD Wl 35 ALE HEHY
ok A5 7h 19 W) ol e HE e 952 AL, hE 24 Ao Bl AL 1 e A A
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>>> pow (38, -1, 137)

>>> 119 * 38 % 137

[N

58 94= A48 ] 2 9 E 2 ¥4 A (linear Diophantine equations) 9] 3 o] 4] Vel Gy} o &
ME=3@%W§X¢ﬂEﬂ°ﬁﬁmﬂ4%“—%&9mw&47EQM

>>> 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
H s

>>> # 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

7l BRAAA Y M E g EDA o)A AR 45 97 W Eoll, HAH Ay AU 2
Aol &g ch:
>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter D&rwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1lowis': 'Martin von L&wis',
'tukasz langa': 'kukasz Langa',
'walter dorwald': 'Walter Dorwald'}

(Contributed by Jorn Heissler in bpo-35224.)

object.__reduce__ () WA E& oA 27} A 67] 8.4 Ao]o FEZ W3 = lF T o]
Aol= 57 FAAFUTE M2 AHA o] A AR @4+ (obj, state) AHE 2= FeEY
ek ol 50 59 Aol 41h A0 5 49 AR 5 AFUTE Nonee] W, of el
AA9] __setstate_ () WA =R} At} (Contributed by Pierre Glaser and Ohvier Grisel in
bpo-35900.)
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e 2L importlib. metadata -2 A AAF ol 7] 2] | A v EF ] o] B & ¢ =
S Z2)AAFYULE A& S0, AA A A7 A HA WS, AP 55 55 F=5 T+ d5Uth

>>> # 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"'),

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

O O O O O -

(

(
PackagePath ('requests-2.22.
PackagePath ('requests—-2.22.

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

5 AHE B E

T

5.1 ast
o]A] AST =E&= L—_E Lo A3t YA E A|F6t= end_lineno2t end_col offset JEFHEE
ZHEU T (o] A2 1 enoﬂ— col_offset AEZREZI I+ = H&H U}

X S ast.get_source_segment () = EAH AST =29 &4 F & wl3shy ],
(Contributed by Ivan Levkivskyi in bpo-33416.)
ast.parse () g2 /1A MEE 27t Q5T

* type_comments=Truex £ AST =9} I 7H PEP 4842} PEP 526 & 49 dlAEE W3
=% Ptk

* mode="func_type'-Z PEP 484 “X 3 3 FA”(F F Y AST == tiaff &g Uth e +&
245 o AHgE S A5t

d

» feature_version=(3, N)-2 o|Z WAL o] 35 AAT &= YA FUrh A& &9,
feature_version=(3, 4)+ async®awaitd o Foj7}old doj &2 FHFgYch

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

5.2 asyncio

asyncio.run() & YA APIE 43t 3 o AP} Sl 91Ut ol F5t o ME 228 A4Foz
el A DR US AYST ARE VAL 0 AT 5 AH U o2 9

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

return 42

asyncio.run (main())

o7& U et 5 h
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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 - E B 53y wEbA, asyncio. run () 2 asyncio Z2 1S AP s= o] AT H =
g ol of oF it

(Contributed by Yury Selivanov in bpo-32314.)

python -m asyncioe A 3831 U o] ] B 3} A H] 5 7] REPLS A 23 )
e e we A AT 4 eIt ol 25 huheh A £ oS R B L acyneio.
run()%ﬁﬁiz%‘ 27 gl yth:

g
m[m
offt
=oll_r“
Y
>
>,
do
QO
s
o)}
}_l
E

$ 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 9 2]+ o] A| Exception©] ©o}d BaseException< A<£3t1, H&=
concurrent.futures.CancelledErrors 44314 %<5 Yt} (Contributed by Yury Sehvanov in bpo-

32528.)

AT oA, 7| & o|HlE F 3= o]A ProactorEventLoop YUY} (Contributed by Victor Stinner in
bpo-34687.)

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

o] Al ProactorEventLoop 7} KeyboardInterrupt(“CTRL+C”) o] &3] Q| HE &E 4+ Jd5Yrh
(Contributed by Vladimir Matveev in bpo-23057.)

asyncio.Task Yol &3 & ZFE S A7) Y3lasyncio.Task.get_coro () & F7}35 Ut (Con-
tributed by Alex Gronholm in bpo-36999.)

o] A| name 7| Y E QA A= asyncio .create_task () Y create_task () o
AU, Bl A3 AA| 9] set_name () WA EF & 310 asyncio EfA T 9] o] 52 AR T 5 55U T H
223 o]|EL2 asyncio.Task? repr () o] BA|E W get_name () HAEE A}L31o] 23T+ =
2% Ut} (Contributed by Alex Gronholm in bpo-34270.)

asyncio.loop.create_connection () ol Happy Eyeballsol] o] 3+ ] o] Z7}5 95Ut S22 A
Ast7] 8l F 0 i H 7 F 715 QA5 YT happy_eyeballs_delay$} interleave. Happy Eyeballs 211 8]
Z2 [Pv4S} IPv6S A Qo= S @ 2 I A & BRFE AL 3lo] SAo dZ2E ATt SHALS
gE4 gk o} (Contributed by twisteroid ambassador in bpo-33530.)
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5.3 builtins

W7 compile () ©] ast .PyCF_ALLOW_TOP_LEVEL_AWAIT %EHJ_% ol o] 2 & A E A F YT
ol e 27t HEH W, compile () & WA O FASHA] T L g Tl H Y +F await,
async for W async with #+E& 834t} 28 CO_COROUTINE Z#| 12 ZAH v ST 7] &
AA 7F viskE o 4= 155 Y t}. (Contributed by Matthias Bussonnier in bpo-34616)

5.4 collections

o] Al collections.namedtuple ()2 _asdict () WA =%+ collections.OrderedDict TthAl
dictE WU, sl d 3758 A GV e 7t €A S L 4e7] BEol o) Aol 75,
OrderedDict®| F7} 7]50°] 28 }Dd At A He At Foz AFE Nagsts AY
Yt}: OrderedDict (nt._asdict () ). (Contributed by Raymond Hettinger in bpo-35864.)

5.5 cProfile

cProfile.Profile S+ oA AVAE T

5} S 2

r
Ach
gi
fu
>
ik
4
30,
>
°
=
v}
o
o
2
[
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+ ©]A] collections.OrderedDict Al dictd A AHAE HISISHU T} o] &

FE oA A3 e £AS FA5HEA o w2 1 W22 E g A& th (Contributed by Michael Selik
in bpo-34003.)

5.7 curses

S ncurses 2holE o B Fx3HE WA AHE FEe M2 W5 E FUHAS U
ncurses_version. (Contributed by Serhiy Storchaka in bpo-31680.)

5.8 ctypes

A= oA, cpLL W A B Fd A& oA 31 LoadLibraryEx S0 W ol 2 2 & A A 3}= winmode
W} W48 WolE Uitk 7] e 1 DLLo] A48 A2 (AAL} B2 27} 27 DLLES 25k
o AF25 2thH) 2t add_dl11l_directory () & 37H A 22 £3}H5}0] *@l o A= A A A FDLL
Z2£4E 2352 E 4 A H Yt} (Contributed by Steve Dower in bpo-36085.)
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5.9 datetime

SO, FHE I QU= datell datetime AAE 4 A3, M2 A A datetime.
date.fromisocalendar () €} datetime.datetime.fromisocalendar () & F7}5 T o A
E2 7+ F9 29 isocalendar WA E=2 9 Ut} (Contributed by Paul Ganssle in bpo-36004.)

5.10 functools

o]A| functools.lru_cache () = Hl Z & o]

s 9tk g A o] F A BE Z]%%‘/]"/EPZ

Hhekshs gt obd A A A FH ol HE AN S

@lru_cache
def f (x):

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

(Contributed by Raymond Hettinger in bpo-36772.)

Bl 1 Fok Al & AlAH £ALS 93 A 22 functools.cached _property () B Z# o] H

& /15 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)

42 el AE AEste] HA=EE AVY F42 HEAsE M E L 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]

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

ol Al get_objects () & AAE 7HA = Al h (generation) & WEF = A =1 & generation | 7§ M2 W2
T AFYTh (Contrlbuted by Pablo Galindo in bpo-36016.)

5.12 gettext

pgettext () 9} 1 W3S =734 U th (Contributed by Franz Glasner, Eric Araujo, and Cheryl Sabella in
bpo-2504.)

5.13 gzip

AL d= =282 H3) gzip.compress () o mtime v} 7] A& 71315 Y o} (Contributed by Guo Ci
Teo in bpo-34898.)

S 7Y FastA FAYU E3E zip 9129 45 o] A 0sError Al BadGzipFile o 2] 7} A ¢
Y t}. (Contributed by Filip Gruszezyriski, Michele Orrli, and Zackery Spytz in bpo-6584.)

5.14 IDLE =} idlelib

NZ(IRACRS0)S 28 2L WECR %
PyShell 414 o]l 4] ¥ 7 8 4=
MEeE SYd gAY 4

2o s 0 ERURE Sl 2
Einat in bpo-1529353.)

AHER ol AP o7 RES AT
Z ox}+= sys. argvoﬂ E7'E Yy =
’%Uﬂo] 25 WA A %4%1]5]'/\5—

bpo-5680 and bpo-37627.)

IDLE %3] 7] Foll el 29l & W55 S7h5 Utk 32 74 o)} 479] General 9o 4 44514 gk
TFE WD lol FHYT 7E o & e FA vwol A EAE A 5 A Yt (Contributed by Tal
Einat and Saimadhav Heblikar in bpo-17535.)

OS vloJEl B 917 gL o] A spo] W FAFE T} Tel AA 7F W Eo AF8H Uth o] & 53 IDLES 18 o]
R E] £ 7|} BMP 7} obd £AHE /\]'%%Lzl\— AsUth o]y st EAH = EASA Y ZH E‘: of HApetar
FHHEANA BALE S d5UTh FALE S Telof| A tojH o g2 A7t = E2l & A2 oAl Adjjst
A kUt (B2 Abgto] 81 £ 91 o] Fl2 Y 2 3 ) 7}, v} A Y Serhiy Storchaka 7} ©] FA|ZE bpo-131530] A]
A5

New in 3.8.1:

[e] [} =
=R U]'T/\ Q —‘:E

o A &gst AL
o] Foz FFge 4 %1%14 t}. (Contributed by Tal

1 93l Run ¥ 3791 “Run Customized” £ 7}k o}, ¢ & st _‘wj_% e
3 TR AR A o) A8L 98] Aol Thal UEhg U Th ik 9l
215 Yt} (Contributed by Cheryl Sabella, Terry Jan Reedy, and others in

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 37 54 B4 de AR o o 4% Q5T
Add keywords to module name completion list. (Contributed by Terry J. Reedy in bpo-37765.)
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5.15 inspect

inspect.getdoc () g o)A slots_ OEFHE o] E=AEFO dictl SAEFH S 2L
T AdF5Yt} ©] AL property (), classmethod () @ staticmethod () ©f T3l ] o] 7}A 3 Q=

AT R EAS A AT

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

M RE(-X env) 2} T]B] 1 ¥
e g =1 gyt s
Stinner in bpo-18748.)

EoA, close () MM =7 A 319 io. T0Base 3}o] deto] A 7} o] Al
ZoA e 71EFH o2 o7 283 FAE Uth (Contributed by Victor

1]

=
=1}

=

5.17 itertools

o

2%

rlr

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

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

EEQH YL HE O JSON A 2 L& EA3}= ——json-lines A4S F719 5 Y th (Contributed by
Weipeng Hong in bpo-31553.)

5.19 logging
logging.basicConfig () ol force 71 N E QAAE 271 HUTH Fo g2 dASHE, FE 2 A AZ2H
71E A7 e JAAR AAZH FA4S T3] doll AAS L P Uch

o] A L_ 2 —v*xﬂ = OH A @"4 ﬂ— o] E]— Eﬂ 1/]’ baschonﬁg()7]— E’:E‘Q basngnﬁg()oﬂ q] 5} _%r_é'\_ i%%
23] D/\]ﬂ g% Uth o] 2 Q3 EH§]_/\1 ZEZE U Jupyter =t EES /\}él—(s}oq TFoFsl 2 7) 24 9L
73’8, AYP w7tz X717} ol e Y5 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

T A Apole] f2EE A E A A MR TS math.dist () 7} F 74 95 U th (Contributed
by Raymond Hettinger in bpo-33089.)

o e A8t E = math.hypot () FE SIS U o] Aol 2-D Aol 2 A A5 T
(Contributed by Raymond Hettinger in bpo-33089.)
start” ZH(712 3 DI A o] £ wE WaetE sum() & ts 2 A M < math.prod() £

F7Hlsdnh

>>> 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.)
AL ABEL VT
As U A s
Wb =g

vy

SoAden AUHA QT A ALH) AYALE Bhnach dsare (1 £ 2
= (e}

A 5}
Askglol 2 A4+E XD floor (sqrt (n) ) ETHMFE X ¥math. sqrt ()

650320427
>>> s =1 ** 2

>>> r

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

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

(Contributed by Mark Dickinson in bpo-36887.)

T math. factorial () 2 B int-F7} obd QRS whopE o] 2] g5 1 T} (Contributed by Pablo Galindo
in bpo-33083.)

5.21 mmap

mmap .mmap = 20= oA madvise () A|2E TZ0] WM ATF= madvise () WA EZF Y5 T
(Contributed by Zackery Spytz in bpo-32941.)

5.22 multiprocessing

MZE multiprocessing.shared_memory 2ES 7135 Yt} (Contributed by Davin Potts in bpo-
35813.)

macOS ol A, o] A] 7] E& ° & spawn A 2} ¥4 o] A8 Yt} (Contributed by Victor Stinner in bpo-33725.)
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5.23 os

374 RES YZE A1 ctypesE A§3ho] DLLE 2= ) Vo 11 S5 4o )3t 27} 24 A=
£ A|F317] -H A AELNA M2 T4 add_dll_directory () 7} 3745 9551 th. (Contributed by
Steve Dower in bpo-36085.)

MEZL os.memfd_create () 57 2715 o] memfd_create () A2 &L 74U th (Contributed
by Zackery Spytz and Christian Heimes in bpo-26836.)

A5 2o A A3l A 2] A (reparse points - 41 22 & 7.9} t] @l €] 2] A A (directory Junctlon)% Z3shthH)

A 57 YA B %5 =87t AAZE JAFASFUTE £3], os.stat () o] Al & A Aol A
AR BE AL PARA W, o5 1stat ()2 ol & A2 A o] = (name surrogates)” = 4] 5] = A2 A
AANGIFE o]EL os.stat () A E Ut EE A $ol, stat_result.st_mode= A EE FJ3
o9t S_IFLNKS A A5t t= & 3_,] A A Aol = DA LA ST TFE §3 9 AsiA AL

A5 W, A stat_result.st_reparse_tag QEZHEE SQSAHAIL

HEFNA, os.readlink () = oA HAHE FAE IS+ JFYrLh islink () = YA E g FA
3l FalseE 92| /9 3}*‘/4* welA islinkE WA Fsts T == AAS AL gAEH =R
A28t A Wk os. readlink () & o2l & AHelsl= Z =+ A oAl F22 A2+ sUTh

(Contributed by Steve Dower in bpo-37834.)

5.24 os.path

exists (), lexists(),isdir(),isfile(),islink () ¥ ismount ()<} 22 &g A dF4E Wss}
Eo0s.path &L= oA OS =E A d T 5= = BEA Y vlo] EE ¥ 3H3l= ZH 29 )8 valueError
U 242 4B Z8 2 UnicodeEncodeError 2} UnicodeDecodeError & WA Al 7]&= 4l False
£ w33 o}, (Contributed by Serhiy Storchaka in bpo-33721.).

A= -0 A expanduser () = ©| A USERPROFILE 27 M5 A& 3] b 0 2 Ak ARg-2} A 7 o]
A A= 2] b= HOMES AF8-3}A] 945 Ut} (Contributed by Anthony Sottile in bpo-36264.)

A=A isdir ()& EABHA e t e 2ol that F 2o thall = TrueE WHSHA] b5 U Th

AE QoA realpath () & oA A& Jasgt e FAS ZF3HE= A4 NS A A (resolve)
o,
(Contributed by Steve Dower in bpo-37834.)

5.25 pathlib

exists (), is_dir(), is_file(), is_mount (), is_symlink(), is_block_device(),
is_char_device (), is_fifo(), is_socket () I Z < Egd ZFAE W33 += pathlib.
Path WA=+ 0S =54 298 = gl —E‘x}ﬂ‘ ZH AZ2 Yl valueErrort 1AL A B
£ 32 UnicodeEncodeError & WA 7] &= Ul Al FalseE WHeHgU t}. (Contributed by Serhiy Storchaka
in bpo-33721.)

AZE 71 7]= 8l 338 W= =pathlib.Path.link_to () & F7Fl55 Ut} (Contributed by Joan-
nah Nanjekye in bpo-26978)
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5.26 pickle
CHA3td picklerd A B S A ot pickle &2 oA 54 reducer_override () WA EE
£

A olsle] sh=ol Fe 9] ¥ 2RSS AT 4 95U} (Contributed by Pierre Glaser and Olivier
Grisel in bpo-35900.)

5.27 plistlib

MZL plistlib.UID7} 715 912 W NSKeyedArchiver 91 7 Y H vlo] ] g plistE & 11
&4 313155 Y t}. (Contributed by Jon Janzen in bpo-26707.)

[*
rr
N,
e
o

5.28 pprint
pprint 2E-2 o8 T sort_dicts 7] A4S SIS U 712 H 02, o] 8] st 4 wT oy
A Aol g ElE A% BEFUTE 2, sorr_dicis7 AR O Z A=, el & 717 g E

1=

h
TAE FAEYSE U A 6?% 5 <QHISON g8 v wsl= o F8 & 5 dFYrth
T3l pprint .pprint () & FAFSHA] Bt sort_dicts7F FalseZ 7| A A H 22 Ao &4 pprint.

gtk

>>> 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 () 2 o]A] 283 Rt & Y3t} (Contributed by Joannah Nanjekye in bpo-
22640.)
5.30 shlex

Al shlex.join () SF4+E shlex.split () 9] I+ =2 25 gt} (Contributed by Bo Bayles in bpo-
32102.)

5.31 shutil

shutil.copytree () £ o|A| 2% dirs_exist_ok 7] ¥ = QAAE wholE < Yt} (Contributed by
Josh Bronson in bpo-20849.)

shutil.make_archive () & ©|A] 0|43 x5 A E Fot7] S8 AHE-E ofzto] Bl HAl
pax (POSIX.1-2001) B4/ & 7|02 Ut tarfile 5o tht sl HA4 A2 FE5As5UH

(Contributed by C.A.M. Gerlach in bpo-30661.)

A5 ol A shutil.rmtree () oA T 82 WA AT A2 AASHA b T E 2] A A A
]t} (Contributed by Steve Dower in bpo-37834.)
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5.32 socket

e

o
aL

Y.

22 2 A IPvASHIPVE A& B5F otsols A2 TFsto] dutd oz A 272
St 2+ & A5 38} 3= create_server () $has_dualstack_ipvé6 () HAE g7 F715
(Contributed by Giampaolo Rodola in bpo-17561.)

o Z

=
=2
3]
2%

socket.if nameindex (), socket.if nametoindex () @ socket.if indextoname () '@'—’,\—7}

A= 2o A 3= 5 th (Contributed by Zackery Spytz in bpo-37007.)

5.33 ssl
TLS 13 22E W= AHoja AdFE €433+ post_handshake_auth @} Al 23 &=
verify_client_post_handshake () & 7} 5 Yt} (Contributed by Christian Heimes in bpo-

34670.)

5.34 statistics

statistics.mean ()& HuWlE 25 A4 HEP O F statistics. fmean () S F7FH S5 Y ) (Con-
tributed by Raymond Hettinger and Steven D’ Aprano in bpo-35904.)

statistics.geometric_mean () & F7}3l5 Yt (Contributed by Raymond Hettinger in bpo-27181.)

73 M3 ] gl AEE W3Sl statistics.multimode () 7F 3 71E 955 Y th. (Contributed by
Raymond Hettinger in bpo-35892.)

tolEH U EXE SEE 7+2 (equiprobable intervals)(ol| & & ©1, 429 4= (quattiles), 4 £$] 4= (deciles) ===
Wl B0 4= (percentiles)) & Z U= statistics.quantiles () & 7355 Yt (Contributed by Ray-
mond Hettinger in bpo-36546.)

PR HLo A EZE WS X267 Y3 =+ ¢ statistics.NormalDistE 7135 Ul
(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

“- A A2 4> ¢l o 9] (unraisable exceptions)” %] 2] WS Al o8 7] P AR YT 4 Y= MRS s
unraisablehook () s FHS U A7 B RA T, sholHoll A A d Y o] %i% IEH
FTEH Utk o & 9], 3+3 A (destructor) 7} o] 2] & DAY A 7] A 7481 A] =3 (ge. collect () Foll.
(Contributed by Victor Stinner in bpo-36829.)

5.36 tarfile

tarfile RES MEL o}7lo]| BHE vE uff o] A 80 o} ] Al pax (POSIX.1-2001) &
Ng RGO ASFULL o] AL RFHH W Y 7Hs 8 FAH 0T AR A Y (UTE-8) S AHE
'6]-0:] ZUZ o AN S MATHA, E 7HA] T2 o] A& Al-Z Ut} (Contributed by C.A.M. Gerlach in
bpo-36268.)

5.37 threading

713"3] A ¢} threading.Thread.run() 9 & A& dl= MEL threading.excepthook () &5
2 MGtk 2517 9L threading. Thread.zun () o197 25 & %42 Aloisk7] A5 A)
7<4 de]E 4= Q15U T} (Contributed by Victor Stinner in bpo-1230540.)

MZL threading.get_native_id () &5 native_id 9JEZHEE threading.Thread
2ol 7Y o] AE2 Ad o] @3t A ~E =9 volEHE Fp AHEIDE YT o] 75
2= 5 SAZAATAEE 5 AUt AA S HE2 get_native_idE X84 Al 2. (Contributed
by Jake Tesler in bpo-36084.)

5.38 tokenize

tokenize REL oA £ & U 7lo] Yt AU ARY W ZAH 02 NERLINE £ 2L EH T
o] ZZRL oA C ETYo| A7/ YWEAH S 7 33 A U Xt (Contributed by Ammar Askar in
bpo-33899.)

5.39 tkinter

tkinter.Spinbox Z g 2 9 selection_from(), selection_present (),

selection_range () @ selection_to() WA EE F7}355 Ut} (Contributed by Juliette Mon-
sel in bpo-34829.)

tkinter.Canvas & 29 moveto () WA EE F7}3 5 Y th (Contributed by Juliette Monsel in bpo-
23831.)

tkinter.PhotoImage E&|4+ o]A| transparency_get () & transparency_set () HAEE
zr& U o}, (Contributed by Zackery Spytz in bpo-25451.)

5.40 time

macOS 10.125 ¢ § A 22 Al A] CLOCK_UPTIME_RAWZ} 3715 215 Yt} (Contributed by Joannah Nan-
jekye in bpo-35702.)
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5.41 typing

2R /M ARR 75 S SEAFYTh

=1
¥ o] = d g &. PEP 58929} typing. TypedDict

= 3z 2. TypedDict= E A4
A R A e R, B E 7|7k ol of gtk 718 A E
]6] .

SHA] Al
7 © Z W= “total=False” &

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

o ZJE|E &. PEP 5867} typing.LiteralS 234 Al L. Literal -2 vl 7] W41} vt &l Zko] 3t
o] A}e] E?ﬂ gHE FoE AsE S vebd Ut
def get_status(port: int) -> Literal]['connected', 'disconnected']:

o “ZF Z(final)” M, T, WA= W Z8 . PEP 591, typing.Final ¥ typing.final () & %
B Al L. final SH A= A & Aol AE ZEA, AR e AN Y-S AT A A FY

t}:

pi: Final[float] = 3.1415926536

o T2 EEF A9, PEP 544, typing.Protocol ¥ typing.runtime_checkable () & ZFZ 34
Al L. typing.SupportsInt 2} Z-2 7HeSE ABCE ] A Protocol A H F 22Utk

e M Z2EF Z9 - typing. SupportsIndex.

e N} & typing.get_origin () Ftyping.get_args ().

5.42 unicodedata

unicodedata EEL FUFE 12.1.0 P2 E ALFEE Jagolry g5 th

A & is_normalized () & TAHE ol 54 A3 FA YA st ol AHEE =+ AFUH FF
AA 2 BEAE S A 435t ARt A S Yt} (Contributed by Max Belanger, David Euresti, and Greg
Price in bpo-32285 and bpo-37966).

5.43 unittest
Mock®] H]E 7] A AWt AsyncMock o] 7 A5 Utk HAEE 93l 2 A3 A 2 assert
st=E o] 715 255Ut (Contributed by Lisa Roach in bpo-26467).

setUpModule () & setUpClass () of th3t A& AL 3}7] 93l unittestof] addModuleCleanup () 3
addClassCleanup () & 7}35 Yt} (Contributed by Lisa Roach in bpo-24412.)

o] 2] mock assert = oA AT A] A A TE9] B AEE ¢14) 3t} (Contributed by Petter Strandmark
in bpo-35047.)

o

unlttest EEL2unittest.IsolatedAsyncioTestCaseS E3] ZFH
= 29 425Ut (Contributed by Andrew Svetlov in bpo-32972.)

o

Bl ~E Alo] 22 ARE-5t

import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

(Th& sl AT ol A%
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(o1 sl o] A A A%)

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

venvi= ©] A| PowerShell Core 6.1 4] 714 3174 & 8431817 98t R E Z W Zof Activate.psl &3
HEE ¥ 33t} (Contributed by Brett Cannon in bpo-32718.)

5.45 weakref

weakref.proxy () o s WktE Z A A= o| A thE AF QAR Hall ™ 54 A4AF et
=& A ¥4 3Y ). (Contributed by Mark Dickinson in bpo-36669.)

5.46 xml

DTD 4 o] H A e E] 23] ot &3}Z A, xml.dom.minidom¥} xml.sax R E2 7| EX O F ¢=
B g g E A & 3}A] &< Ut} (Contributed by Christian Heimes in bpo-17239.)

xml.etree.ElementTree R &2 .find* () WA EE o]F &S FAI8= {*1tag A AEH o]&
T R E B 1 & 93elE {namespace}*$} 22 A= vt= AAE AP T} (Contributed by
Stefan Behnel in bpo-28238.)

xml.etree.ElementTree REL CI4N2.0S F3As= N2 &4 —-xml.etree.ElementTree.
canonicalize () & Al &%t} (Contributed by Stefan Behnel in bpo-13611.)

xml.etree.ElementTree.XMLParser®d A AR = A 2 WA E start_ns()&end ns() &
E3 o]E F7HAA o|HEE AT 4 AH5 YT} TS xml.etree.ElementTree.TreeBuilder
S A A HEojo] et ol HEE A2lsto] A Egol] 2Fs=F AT 5 AFUTH
(Contributed by Stefan Behnel in bpo-36676 and bpo-36673.)

5.47 xmlrpc
xmlrpc.client.ServerProxy+ oA 2+ 2 A3} 37 B Y HTTP 3|t 9] A| A2 E 98t AR A headers

[e)
7195 QAE A A9yt FoHTE, 7]5 u o] 4 913 (basic authentication) o] A T wl-E A A <13
(session authentication) & 2 ¢} 1 o] = & 4= 9l =& ¥}, (Contributed by Cédric Krier in bpo-35153.)
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6 %3}

* subprocess RE2 oA 5 TS 8] 22 AP os.posix_spawn () EFE AL 4+ )
SUth A, 23 22 21 0] 25 52 o macOS$} 2] 2 (glibe 2.24 O]” /\}g)oﬂfﬂf&/\}%
ok

— close_fds7} AR YU th

— preexec_fn, pass_fds, cwd L start_new_session | 7)) W=7} A A= x| k5 U Tk
— executable 3 27} & E 2] & L3}
(Contributed by Joannah Nanjekye and Victor Stinner in bpo-35537.)

e shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil.copytree() %
shutil.move () & 3 ¥¢E ED} Fe&Ao 7 BAEH] Y3 8529 macOSA A S A= “ml =
Aoy 128 T2 ABYUCE WE 8 44 AT A9 ol 3 W
“outfd.write (infd. read ” ] g J]-Ol 2 o] A /\]-3%]-17]-(userspace) HEHE AL Y2
Stk Y=o A shutil. copyflle 2 &7l e 37](16KiB thAl 1 MiB) & AH&5t1
Shtil copytilenns ()9 memoryvion () 1% M Ho) AT T 2o 5HE) A el 512
MiB 3} S EAlgd off £ 5 /AL 2] %20 A= 2 +26%, macOS ol A= +50%, Y = -0l A = +40%
Auth =3 IR AL CPU Alo] Z o] 4 X2 ¥ Yt} shutil-platform-dependent-efficient-copy-operations
A& #2314 A 2. (Contributed by Giampaolo Rodola in bpo-33671.)

e shutil. copytree () =os.scandir () T4 E AFL ST o] Aof 9 £33} & BAL S 4= 7] A
Hos seac) & AHETLICE 800009 S0l S HAEI S H4T e 4 S5 ANL 2%
NAE +9%, 9= A= +20%, =S SMB =25 01]/\1 +30% J U Tl EDH os.stat () A|2EH
52 571 Sk 2 S0l 5 ahue i1 copyerec ()7} A5 S ASdAA o #E e
(Contributed by Giampaolo Rodola in bpo-33695.)

+ pickle RES) 7|2 2 EEL oA Tl 3404 A& 4718 ZREEF 491 th Tho]4 3.0
HE AL hs @ ZeEE 30T el $4ekal 3717 A4y,

¢ PyGC_Heado A Py_ssize_t W 3UE A GG UL ZEGC F4 AA(AE 9, FE,
| 2E, g E]) e Z7]+= 4 == 8HFo] E £ 9] YTt} (Contributed by Inada Naoki in bpo-33597.)

e uuid.UUID= ©o]A| __slots__ & AF23lo] W2 e AR #-S £ <Yt} (Contributed by Wouter
Bolsterlee and Tal Einat in bpo-30977)

* operator.itemgetter () 2| 33% A5 f?} AR A 2 £ A zq@rff}ﬂ FZol gk shte] 27
ohd A4 Qe se] £8 Aol Dl ME FZE FAAUSUCHES ol R elo] AA A8
A& 4 Yo}, (Contributed by Raymond Hettlnge in bpo-35664.)

e collections.namedtuple () A Q] B & 23] &5 A oA F Al o] A} wa}A], u}o] A of A
74 whE A A~E A W 23] 4] o] F 215 Ut} (Contributed by Raymond Hettinger, Pablo Galindo,
and Joe Jevnik, Serhiy Storchaka in bpo-32492.)

+ list AAAFE Q2 olEl e e AolE 4 e (Y3 e
o2 27 BRHA DU oA AAR HJAES AF 2% A B
Raymond Hettinger and Pablo Galindo in bpo-33234.)

s S 27 S5 F o) F 55514 ¢82 (non-dunder) O] EFFEZF AL NS W, X 7
AL 3 EF Q3 5=0| 9 21 = 1/] t}. (Contributed by Stefan Behnel, Pablo Galindo Salgado, Raymond
Hettinger, Neil Schemenauer, and Serhiy Storchaka in bpo-36012.)

o WO LHX]— .’_',:94.1}“/\-] oﬂ s o];q_a W= o tﬂoﬂ‘: ZF A o] Lo gd 7k ]—LHZ]—‘O‘]— 9}
Uﬂ ME &L 20-50%71A] 7} t}. (Contributed by Serhiy Storchaka in b 23867, bpo-35582 and
bpo-36127.)

* LOAD_GLOBAL ™ % o= o] A| | £-& “F 3 = (opcode) TH9] 7N A]” | A U S AHE U T} o] A <k
40% "2} A <5 Y t}. (Contributed by Yury Selivanov and Inada Naoki in bpo-26219.)

SERE
Y t}. (Contributed by
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1 = 9} C API {7

o 7|H sys.abiflagst ¥l Ex1go] H U5 Ut} pymallocS Y mZ 27 LEEQJA FHPonz
(pymallocS 233 AL 283812 b= vle= ABI T3 U thH Al AH <5 Uttt (Contributed by

Victor Stinner in bpo-36707.)
W79 o
— python3.8 Z2 139 A X5 11, python3.8m T2 1ML AL} FH G5 U T

— python3.8-config 2F HYET A XH 11, python3.8m-config 2T HE+= AR5
g

-mZHIE FA gtolBel g Ao FulAtel A A AH AFUTH FE geolBY e EE
PyPIo| Al Th-& 2 & 3 213} -2 A 42 3] 7| A ol A BAAH L AXE &3 BE. o & 91,
g s 20 A 5ol 3.7 AU AL .cpython-37m-x86_64—-1linux—-gnu.so+ 3}o] 4 3.8 4
.cpython-38-x86_64-1linux-gnu.so”’} ¥ 54t

e Y FRYAPIE B Z T2 F JEE 3 st o] AF+A4HH A5t
- Include/*.h¥ °]4A 9+ T8 ¢A C API of of Fhu .

~ Include/cpython/+.h CPythono] T3 £914 3 C API o] of $huth; _pyl} _PYE A]
Zrate 5 037 API7L 239 370 APL

— Include/internal/*.h¥ o}5 CPythonol &A%t v]& 7] W& C APIY Yt} o] API= 3}
A T3/ HF o] glofA], CPython & Fo| A AbEaj A& SFF U th o] AL 45 T4
2511 CPython Wj F-of] M A 23 of 3f= T ALt Z 2 9} A 3} Zro] vf-p- LA A 8 A<
e A vk =& H Ut o] API= o] Al make installel o3 Axg Utk
(Contributed by Victor Stinner in bpo-35134 and bpo-35081, Eric Snow 7} i} o] 3.7 0| 4] A] 2H8l 2H4].)
AR EE E Qe G4 WEE AL UTH A ¥4 B ol & o5 v, ol
SR EAZ o, ieE A 232 E ZE5 U 9

=

o

il

—

b

- 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 A AE5 Ut} 3o A 2.7.48) 5} o]
% 3.2.07 8 obF A= 8hA] okal, Al ¥hE API(QHY ABD ol A Al 9] = gl om 2 = vbE o] A A] ok Sk
%Y t}. (Contributed by Victor Stinner in bpo-35713.)

* PyExceptionClass_Name () 8] 23+ ©]A char * Al const char * @YYt} (Con-
tributed by Serhiy Storchaka in bpo-33818.)

e Modules/Setup.distModules/Setup?| o|FA o] Al A= A5t} o] Aol+=, CPython &2
EE AT o, A2ER HA AFFE v 5H7] 913 Modules/Setup.dist(&2 Eg] Y1)
£ Modules/Setup(BE E] W) 28 508 BEAS| o fF U T o]« ol 7] 2| 24 Zpol| Al =
2F2 o] A Alw WA W 3L BALE dojw gl U =7 A3 gk 4= 9l o] A] CPython 7| WHAE S A
A BEAG U,

OJA = A|AH 2 A A E ] 942 Modules/Setupdl A 55Ut I 3t -& AFEAF A o] 3}
T AL ANHEL 22 EF Og o2 WA 3} vz 7FA] 2 CPython 9] git ZA U 9 %] g2 WA A

A fARE Aol FEUTH

A PyArg_ParseTuple ()
AY 19 e AT AR EY VIR AXNE 7 4, oAl ST 5 itk
W _int__ () Al _index__ () §F WA EE AEFYTE __int__ () HIA =7} YA R
__index__ () WINE7} fl= A A (DecimalF Fraction Z-2) ol thaj Al 3 2] 2 7} LA
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Zuth PyNumber_Check () ©]A| __index__ () & F@ k= AA o tiaf 1 W&ot
PyNumber_ Long() PyNumber_Float () @ PyFloat_AsDouble () 2 oA A& 4+ glod
__index__ () WA =& A}&3t}. (Contributed by Serhiy Storchaka in bpo 36048 and bpo-20092.)

3o &3 & AA = oA PyType_GenericAlloc () ©] o} PyObject_Tnit () (283 o] A
7} 33 PUHELE PyObject_INIT)O|A I xR J4E 07}/\]71141:} Ol AE A -61—121—0]14.-61—1‘/}5]]}1]
SRS P 2 Ho) BT 4 95 E]—. (Contributed by Eddie Elizondo in bpo-35810.)

m[m_LL

_1

A} &4 PyCode_ NewW1thPosOnlyArgs () = PyCode_New () A8 T = AR E 75 5 A A9,
A2 AL A MN4E JEM = posonlyargcount W) 7| H5 7 2712 Q) °‘ %1 t}. (Contributed by Pablo
Galindo in bpo-37221.)

Py_SetPath ()= 9] A sys.executable® ZEZ 13 o] & (Py_GetProgramName ()) th4l =
233 AA A Z(Py_GetProgramFullPath ())& A4 gt} (Contributed by Victor Stinner in
bpo-38234.)

7]

distutils bdist_wininst W& o] A H A= &5 thAl bdist_wheel(wheel 3 7] X)) S A
3} A] 2. (Contributed by Victor Stinner in bpo-37481.)

ElementTree E 59 ) A H v A & getchildren() ¥} getiterator() & o] A
PendingDeprecationWarning ] Al DeprecationWarning< TAA A YT o]AEL
g}o] A 3.9 A Al AE A YUt} (Contributed by Serhiy Storchaka in bpo-29209.)

concurrent . futures.ThreadPoolExecutor & A A2 H A7 ofd A E loop.
set_default_executor () 2 AE3lE AL AU o] 3904 FA2 AYYrh
(Contributed by Elvis Pranskevichus in bpo-34075.)

xml.dom.pulldom.DOMEventStream wsgiref.util.FileWrapper % fileinput.
FileInput® _ getitem () WA Z=E HAHASFYUT}

o]l =9 8- index MY 7H HeE AT A o2 58 wHEgl 55Ut (Contributed by
Berker Peksag in bpo 9372.)

typing.NamedTuple S &2 field types MJEZHEE AP, T AEE 2t=
__annotations__ o]EEHEZ tjAl gt} (Contributed by Raymond Hettinger in bpo-36320.)

ast 22 Num, Str, Bytes, NameConstant W Ellipsise H A" AL 2 7153517 &3 u}o]
A AN A AL oA A JUtt th4l constant ‘é AF-&-3f oF gk t}. (Contributed by Serhiy Storchaka
in bpo-32892.)

ast .NodeVisitor W A &  visit_ Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () ¥ visit_Ellipsis ()& oA AT oy &S5 stoln B A
e TEFHA &GS AYUTE EEFF =5 3 A 8] 8t7] 98] A& visit_Constant ()
WA =& 371514 Al 2. (Contributed by Serhiy Storchaka in bpo-36917.)

asyncio.coroutine () HE o+ HAXFH Y2 A 3100 A4 A AH YT}t Rasyncio.
coroutine W4, async defE AR5} Al 2. (Contributed by Andrew Svetlov in bpo-36921.)

asynciod| A, thg ol il loop AR HWAIA A2 H A=A HA 31004 A A

= Yt 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 () =l
asyncio.create_subprocess_shell ().

I8 AA & asyncio.wait () ol WAIH o2 ALstE A2 A AHJAD WA 31104 A AH

Y t}. (Contributed by Yury Sellvanov in bpo-34790.)

gettext EEA = th3x T2 HA E7} #H A H A5 YT lgettext (), ldgettext (),
Ingettext () ¥ ldngettext (). °]|EX AT FH Hlo|EF S vtgtaln, HAH Fx1g e <
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7 A YL W )71 FE FURE A )97 AT 5 g5tk ol A 3o M fU T
SIS AL DS B Aol A LA o SALS 85 8 A AT

s 5 bind_textdomain_codeset (), o) output_charset O
set_output_charset (), 51'—r translation () 3 install () 9 codeser W] 7] W4T
A= PG5t} 1*gettext () TFo| Ak AR5 7 UH )Yt} (Contributed by Serhiy Storchaka in
bpo-33710.)

2

threading.Thread® isAlive () H A =7} 3 X5 15 Y t}. (Contributed by Dong-hee Na in bpo-
35283)

A4 AALE Wpols o= B2 WA &7 = o] A Decimal &, Fractiong ¥ 42 W=
rtH TAE PRkt g2 AAS (& S0, _int__ () WIAEE QAT __index_ () WA ELE
7 a)oﬂ dial 2] A s A A UL o] F WA= ol 21 7F 2 A YU T (Contributed by
Serhiy Storchaka in bpo-36048.)

L TS AAES A E AAE AYHHE Aol A AU T

— 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 I} concurrent.futures.
ProcessPoolExecutor? submit () HA =9 fn.

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

- multiprocessing.managers.Server <} multiprocessing.managers.
SharedMemoryServer® create () WA E2 ¢} typeid.

- weakref.finalize () 2 obj.

lol o] &G oA, o] AE2 9 x] ALo] E A YY) (Contributed by Serhiy Storchaka in bpo-
36492.)

9 API % 7|5 A A

S 7% 3} API= 5o 4 3.80) A Al A% 9% U ok

g}o] M 335 E, collectionso|A] ABCE I ZE 3= AL A A Y, collections.abeolA]
YEEZ TPl oF FUtt. collectionsoll A YEEZ 5 = 2238004 Al A Ae® A
A 9397 A A IS5t (bpo-36952 Zx)

glo] A 3.7 A #H| X H, macpath BE©| Al A5 <} (Contributed by Victor Stinner in bpo-35471.)

sto] % 335 E H A H o] $ &, platform.popen () T+ A A AF5UTH thAl os.popen ()
£ A}83}4 A] L. (Contributed by Victor Stinner in bpo-35345.)

sto] K 337 H A H o] F &, time.clock () T+ Al A “A‘/]D} ZAoH T2 S, 8
T Abgtoll el time . perf_counter () U time.process_time ( BH Al AFg3H Al L. (Con-
tributed by Matthias Bussonnier in bpo-36895.)

pyvenv 23IHEE A A3 python3.8 —m venvE TiA|sto], o] zho] A AH Z 27}t
pyvenv 2T HE} A AT 0] =39 i EHS glol =1t} (Contributed by Brett Cannon in
bpo-25427.)

cgi 2 E9 A parse_gs,parse_gsl Y escapeZ} Al A A5 Yt} gho] A 3.2 o] 5of A #H X =
A5t Al urllib.parse2thtml REA X E djoF gt

Filemode §47} tarfile BEOIA AAS 91 th B4 2 TS0l 4] 945k, sol 1 332
H A= 55T
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* XMLParser /A= ‘3 = himl X}E Hho}5 o] %] ?%Q Utk 237 AR E Fol glar 34004
HAE PYS5UTH T2 B E 07 W= o)A 719 = A2 <Y th (Contributed by Serhiy Storchaka in
bpo-29209.)

» XMLParser?| doctype () WA =E A A 355t} (Contributed by Serhiy Storchaka in bpo-29209.)

* “unicode_internal” 3 | o] A| A %] 215 Y t}. (Contributed by Inada Naoki in bpo-36297.)

+ sqlite3 EE9 Cache® Statement AA|= AR A}ol| Al =& 5 X ¢ 1 Tt} (Contributed by Aviv
Palivoda in bpo-30262.)

e fileinput.input () ¥} fileinput.FileInput () 2] bufsize 7| ¥ E QAA}E= FA] = 5}
o] ¥ 3.6 1€ 3 A= 1o, oA Al A= 55Ut} bpo-36952 (Contributed by Matthias Bussonnier.)

« 3} o] A 3.7 o A I A # sys.set_coroutine_wrapper () 2} sys.
get_coroutine_wrapper () &= A AH QA5 YTE; bpo-36933 (Contributed by Matthias
Bussonnier.)

10 s}o]%1 3.8 2 o] 4] 5}7]

o] oA o2 ZE S 27T TE e oMol AT WA AGA e W AR

g

10.1 s}o]l Ste] WA

. ?4_‘: ifﬁ*—‘.(yieldﬁ}yield from d 25F)2 o)Al Az 2| A A AV o] § 2 H 4] ol A 5185 A
EUTH(7HE 92 for A2 o]lEH B E &3 4] A|2]). (Contributed by Serhiy Storchaka in bpo-10544.)

o ofo]dlElE] AAH(isQtis not)7FEA F9 EH P (A= , B D, ST S AL E o) A
Y #E oA syntaxWarningS A /\4 J3tt) o] 5L 2% CPythonoﬂ A ©As] 2T A)\Z] U]_
Qo] WAl )5 B gE AL GBS Th of AT ALSA EE A==} 15) B A AL FHE S
A3 e} (Contributed by Serhiy Storchaka in bpo-34850.)

* CPython 1B} 2 2Bl w} o] whel o918 42 & ik sheld 3845 ol e 2979 0

FUch 531, @ AU o ERHES /AL W BAFE o] 9 B FAR A FEY o
(Contributed by Serhiy Storchaka in bpo-35459.)

e WA3d bool, int, float complex W & glolB |9 4R Fe oA __str_ FISAA
Btk o)A ol 5 S object oA st () 44U, AnA 0, ol Het e An
S 20lA __repr_ () MIAEE AHostH EX4E 23 9IS F Yt} (Contributed by Serhiy
Storchaka in bpo-36793.)

e AIX9| A, sys.platforme Tl & (major) HAE £33}%] gFUtth 'aix3' .. 'aix7' 4

A4 raix YT oA ‘ﬂHJ stolxo = WA A7t 235 o] Q17 wiZoll, &4 sys.
platform.startswith ('aix') & AF&-3}= Zl o] 25T (Contributed by M. Feltin bp0-36588.)

L.

e PyEval_AcquirelLock () ¥ PyEval_AcquireThread() = <A B Z 8 g 7} 3t o]l d
ol 25t F<¢ T&2H YW A 2y =5 £ 839, PyEval RestoreThread(
Py_END_ALLOW_THREADS () %! PyGILState_Ensure() % 4#H A w5tk o] 53
AR o, Py IsFinalizing()©|Usys.is_finalizing() S &9lsl] &L H T3
A} A] £.. (Contributed by Joannah Nanjekye in bpo-36475.)
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10.2 s}o]x API2] ¥H 7

os.getcwdb () FFE oA DEFolA ANSI ZE o] X7} obd UTF-8 A I = A& T
5 T 108 A A . o] e P Sl T A5 A S8k 1), (Commud by
Victor Stinner in bpo-37412.)

subprocess.Popen oA oJH Ao B Y2 A5 Al os.posix_spawn () = AT ¢

SI%UTh 2% 28 9155 519] A 2513} QEMU A8 2 o] 8 o] 410 A, 05 . pos ix_spawn () &
RHBSHE Popen AAAHE Tt 2 19 ek g2 o el ol o9 & WA A4 Tk Al
22l L Z A2~ 00] ol returncode @ Al 9] gy t}. (Contributed by Joannah Nanjekye and Victor
Stinner in bpo-35537.)

subprocess. Popen-/] preexecjn A= H= AME AH = EHe 335X Utk AH 9l
Bz g oA /] A4E AF23H RuntimeError 7} @A g1t} (Contributed by Eric Snow in
bpo-34651, modified by Christian Heimes in bpo-37951.)

imap.IMAP4.logout () FINEE He 283 429 o9& FAI8HA] ¢35 Ut (Contributed by
Victor Stinner in bpo-36348.)

gfo] M 33KE A H o]F F, platform.popen () T+ A AT UASYT}H: th4l os.popen ()
£ 28314 Al L. (Contributed by Victor Stinner in bpo-35345.)

statistics.mode () &4+ Th5F E T (multimodal) B o] B 7} o] A wl] tj&= o] & WA A 7]
2 k5 Uth thAl, g dolg oA whis 3 WA 2 = £ ¥kske T} (Contributed by Raymond
Hettinger in bpo-35892.)

tkinter.ttk.Treeview 829 selection () HAEE H& QAA}E WolE o] x| k5T
AE-E A3 F3 AARfe} A AL A —ﬂro]k‘i 3.6°ﬂ/\1 H A= PH Uk A"-S H s}
2 selection_set () 4 22 £33} WA =& AF8- 314 A] L. (Contributed by Serhiy Storchaka in
bpo-31508.)

xml.dom.minidom &Y writexml (), toxml () 2 2 to oprettyxml ( ) | /ﬂEE]- xml.etree
S write () HAEx= oA AFEA7L A Z S A EY R E A E HEFY D}- (Contributed by Diego
Rojas and Raymond Hettinger in bpo-34160.)

71 ALk 'r' 3w ZHIE dbm.

Zef1 'r'2 G2 dbm.dumb U] o] EjH| o] A= o] A ¢
=7 L% % Ytk (Contrlbuted by Serhiy Storchaka

dumb . open () 31 T]+= gl o] E W o] 27} 1S u
in bpo-32749.)

XMLParser® A2 Z# 2o HYH doctype() HAEE HEe TE£HA gony
DeprecationWarning WAl RuntimeWarning& W& g4t} XML doctype A A A 3}
2 t) Aol doctype () HIAE=E A 2] 3}4] Al 2. (Contributed by Serhiy Storchaka in bpo-29209.)

AFEAF A Wl e FE A7 type._new_ o AEH o]F F7to __classcell 5 AF
31 9k oW o] A RuntimeError 7} WA g Yt} gfo]# 3.6-3.79]| Al = DeprecationWarning©]
ul=5] 915 Y t}. (Contributed by Serhiy Storchaka in bpo-23722.)

cProfile.Profile ZF#|A & oA AEAE A AE AR 4 <5 U th (Contributed by Scott
Sanderson in bpo-29235.)

shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil.copytree() 4
shutil.move () & SH:F 54 “1L<% F A (fast-copy)” Al 26 &&= A& T (shutil-platform-
dependent-efficient-copy-operations & < 7126}’“ Al L).

A= oA shutil.copyfile () 7]E ¥ ¥ 3 7|7} 16 KiBollA 1 MiBZ *H 3 = 15Ut}

PyGC_Head T2 A7} &3] AH A5 UTh 724 W E A== BE 5+ oA A4 oF
st (bpo-33597 FZ.)

PyInterpreterState F2A = “UH”dt] ofd(FAF o=z Include/internal/pycore_pystate h) &
ol ZWF Yt EFE Y3 PylnterpreterStates 38§ API(2} 9+ ABD) 9] 452 AL AR
T AFULE AHAE FRAY ZETF T80 0]-143]—_1_ 4t 9o, O]'D AT Z=E A
8314 2112 Wk eh, Lelu, sk o 9] R BEof 91753 o o] 510 BPO o] 8
ANA L. 24E& w7 A8 =8 AY U (F-8 API A2 F4& F718k= A= 7Y h.
(bpo-35886- ZZ A A 2.)

}Jr
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» mmap.flush () WA EE o]A] ZE ZWZo| X AF Al Noned WHeHat 1 o 2] A] | £ S AP A
QU T ol Ao, 1 5 2o] EREe whet BPe LTk AR ol A AF A 00] obd ko] Waks)
gk o2 Al 0ol “}5}5]9&1 Utk 20 A A A0 Fhol L%ﬂ AT U ol Al oAl 2] 7}
WAy 8 <5 1 T}, (Contributed by Berker Peksag in bpo-2122.)

e xml.dom.minidom¥} xml.sax EE2 7| B Z o7 & 9 K Al gl & A& A &5t (Con-
tributed by Christian Heimes in bpo-17239.)

o 217] A g dbm t] o] E] 8] o] 2 (dbm . dumb, dbm. gnu E+= dbm. ndbm) 9| A] 7| & 24| 5}H KeyError
th Al error(dbm.dumb.error, dom.gnu.error BE = dbm.ndbm.error) S HA A A Y h
(Contributed by Xiang Zhang in bpo-33106.)

« JEES Yo F<3E AST. R E A5 ast.Constant 2B A7 TAF YT o)A -
Num, Str, Bytes, NameConstant W EllipsisE AAEA 351 Constant AAEHAT} WS
H Yt} (Contributed by Serhiy Storchaka in bpo-32892.)

¢ 9% o)X expanduser () = ©| Al USERPROFILE &7 W4 E A3 gutd o g duk AHg A}
Ao DA A k= HOMES A 3}A] k5 U T (Contrlbuted by Anthony Sottile in bpo 36264.)

e asyncio.CancelledError o 2]+ o]A| Exception®] o}d BaseExceptiong A3, Tl
concurrent . futures.CancelledErrorE A% 34 945 Yt (Contributed by Yury Selivanov
in bpo-32528.)

e asyncio.wait_for () &4+ oA asyncio. Task ,li‘ﬂé% A2 o HAE vt A 7t
AUt} ol Ao &, timeoutoll =23 FH 4 F o] S A] wHEE 215 U o). (Contributed by Elvis Pranske-
vichus in bpo-32751.)

e asyncio.BaseTransport.get_extra_info () 4= o] A| ‘socket’ ©] name 7] M4 2 At
= o SFA A AR S = = 2 AR E WS ). (Contributed by Yury Selivanov in bpo-37027.)

* asyncio.BufferedProtocolE &Y A o+ APIV} & 95U th

e A=A ctypesZ ZEH & 253 DLLY q}dDLLiiﬂ o] o] A | Q+A3}HA x{a}ﬁqr/}
A" A2 DLLo]Y PYD _erOW o} o] d=gdEE ¥ add_dll_directory () 2 #7149 ¢
A 2 A FEA S 913 7&*—‘4?}‘4@. 53], PATHS} AA) &Y FH e = Tﬂ“ AHEE A
oFov], olgat ATl tal 8L Hr AuDLL 44 (resolution) o] Y& F4] FFUTE g
29 S8 z2ao] olf st Ml AYZol & &8I, add_dll_directory () 7} YA s}
a1, Y ThH o] & AHEBte] ol BBl E R ESHE 50& DLL t &g & F7Istd A L. 9597
AHE A A= YUl o] E KB2533623 ©] A A= QA glafof gttt (o] = A T2 I =
gl gk t}). (Contributed by Steve Dower in bpo-36085.)

 pgend} HAH 3| 3L} T o5 ol FHOE A A Fofl Al A S5 Yt (Contributed
by Pablo Galindo in bpo-36623.)

* types.CodeType-> PEP 5700 Ao H 9 4] A& AAE AAs7] Al B2 F HA 9 X ol
A} w7} 5= (posonlyargcount) & Z-5 Ut A AA AR (argcount) = O] A 9 A] QALY F4 (1 4] A
& xR zdHE 4@%%@ types.CodeType®] A2 replace () HIAE=E AHE8td Z =7}
UlEH"ﬂ‘: AEA s 5 AFYTh

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

10.3 C API2] 7

* PyCompilerFlags 7-Z Aol M 2% ¢f_feature_version =7} A 255U TH PY_MINOR_VERSION
o2 7|38 ot o]l A V|EA o7 TAFH tﬁ PyCF_ONLY_AST Z ] 27} cf_flags©ll
AAE QS o], = 2 vk AF2-5 Yt} (Contributed by Guido van Rossum in bpo-35766.)

e PyEval_ReInitThreads () &4 7}CAPIA Al A A5 U T A Z o7 &34 ¢FF Yt}
YAl PyOS_AfterFork_Child () & A& 3F4 Al 2. (Contributed by Victor Stinner in bpo-36728.)

o FHY2A, C 2 T dER o] =8} Cygwing Al £] 8l libpython ol 3 3= #] ¢k5 ]t} 3}
ol# o] YAE uf], libpython< RTLD_LOCAL®] o} 8} RTLD_GLOBALZE & E X o] of &t} o]
o=, RTLD_LOCALS AF&3}o, Modules/Setup? *shared* A Aof o) A H T&F lolBH
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2 2]9] C 273} 2ol libpythono] 33 A ¢4 C g5 2= 4 31 3l5 Y th (Contributed by
Victor Stinner in bpo-21536.)

PY_SSIZE_T_CLEANO] F = A ¢S AElA S & 4 AY L= o (& 9,

PyArg_ParseTuple (), Py_Buildvalue (), PyObject_CallFunction() 5) 9] # H g

2 AF851H DeprecationWarningo] WAL th 3.100] 1} 4.09 A A A 1%13]- AA 3 L&

arg-parsing S Z+Z 3}4] A] . (Contributed by Inada Naoki in bpo-36381.)

ol @‘%% Y (79 PyType_FromSpec () 2 & RF50137 Z215) 9 A2~H é% @ AR

IR E EFIUTE o3 @ A Y Fx 4E sEe 7‘101 PyType_GenericAlloc ()
oA ¢ Zi’\x g4 pyObject_Init ( 9]— PyObject _INIT ( SARSYLE o2 A 4

PyType_FromSpec () & &3 @&l % ?‘fé o], #elH & =9 E} ﬂ%é A4 ZHEdutt

X]XJO<§_ElClE]§§é% oJeF2 HLZ]O}/\L]E+

tekel 47, 248 o] glojof Atk JFH\% ALHAE FFAF 5 O0R F2 45 57
€ F(ottE WIE 39817 sl o ol Al 2ol & 5 AFUTh ©o]§ Fstaa), o S Ae
Ax' 2 A 3|4 Foll § 2121 Py_DECREFE 2@ 27 dsytt

HRE7) o] A st W, the WA AFE A8 2

e F oy AAe] W py INCREFE A AFAHAL - AT
PyObject_New (), PyObject_NewVar (), PyObject_GC_New(),
PyObject_GC_NewVar () FE+= PyObject Init () Y PyObject_INIT() & A}& 3}
T OEAESA Y FIFAE TS Sof AT 5 JdFUTh

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;

- 3ol @EE = PO BE ASA FY tp_dealloc 57 FY IR S +5 AN 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.)

e Py_DEPRECATED () |ZEE=MSVC 0 & LA YHUTH | ZE = o)A 7] F o] 2 o] Eofof
ik

o

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

(Contributed by Zackery Spytz in bpo-33407.)
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« JEZ P E = HE 75 i ZoA 4P Y vlol v g S8 S A AEA s h AR g =

oA JEWHAPyTypeObject=tp_finalize (Py_TPFLAGS_HAVE_FINALIZEX=tp_ flnallze
2 97] Aol B AW A FHUTHE Zst] A o] WA o] /s BESELS AT
slehi 7hg ghch

(Contributed by Antoine Pitrou in bpo-32388.)

&4 PyNode_AddChild () & PyParser_AddToken () = oAl & /9] &7} int €A} end_lineno

ﬂ- end_col_oﬁ”set% wol= <Ytk

* MinGW =47} python38.d11e] tisf| 2 J33 4= Y= F 5] 83+ libpython38.a 3L
H= gt 99wz o 2357 O}AWD} o] st o] BRI, MHGW binutils 3} 7] 2] 2] G-l

gendef®dlltool =4 & AT 4 AdS5UT}:

LL

(

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

A X9 pythonxY.dl19 A= A=Y AA FA4T WA L Aofof whet thF Ytk AA S &
2 using-on-windows & 323} Al 2. A3} Fo] B 8]= pythonXY.lib(@WHA o 2 glo]4 A X

279 libs U@ e ) AL th o} 22 T2 el 2o )28 oF g ch,

(Contributed by Steve Dower in bpo-37351.)

10.4 CPython n}o]E Z.= W7

* async for —,—401]/\1 e gES

A kol w2}, &4 1 2

10.5 b2l =4

MEE QA 2THE TFE PR e NS

=
=

She 242 7

=

-

J]_olgii O]E;\];ﬂ o7 1
reak, continue ‘;‘ returnoﬂ TiH"?_]' xé ﬂ

A 842 7|yt

o 2]

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

awalt 75]— tq] tﬂ—/\“ 6‘]—‘—‘
END_ASYNC_FORZ} 715 215 U t}. (Contributed by Serhiy Storchaka in bpo-33041.)

» MAP_ADDE o|A| gt& 2Ho A KR 848, 7] E
Az AAelA 77 gt G4 HA B
t}. (Contributed by Jorn Heissler in bpo-35224.)

2 3 & ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY % POP_FINALLY7} &
END_FINALLYSQ}WITH_CLEANUP_STARTY F2to] HAE

7cg

1,1

:1|>

Wﬂ

ﬂl{)«

i
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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
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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

W X o} =2 & python.orgo] A 2HS 4= = macOS 648 E Hl = 5 A3l 3} Intel® Core™ i7-4960HQ proces-
sorofl Al SR G UTE MiX 3 AT HE = Eo|W S Y22 FAFYTH

11 sho]¥1 38.19) FESukat W7 A3

ol W ot B A& 2Ql3)], asyncio.loop.create_datagram_endpoint () 9 reuse_address 7] 7}
O+ A 9H A g5 Uth o] 212 UDPOlA] £ 71 54 SO_REUSEADDRE] &2 wf & Y U th 2pA| &
L2 loop.create_datagram_endpoint () AHAE FZ3}4 A 2. (Contributed by Kyle Stanley,
ntoine 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-4 1100, with fixes by FX Coudert and Eli
Rykoff, and backported to 3.8 by Maxime Bélanger and Ned Deily)
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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 urllib. 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)

18 Notable changes in Python 3.8.12

18.1 u}o]# API] ¥ 7

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

* 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 destination
directory. See tarfile-extraction-filter for details. In Python 3.12, use without the filter argument will show a
DeprecationWarning. InPython 3.14, the default will switch to ' data'. (Contributed by Petr Viktorin
in PEP 706.)
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