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Python 3.8 was released on October 14th, 2019.

2 EAAS AR 5ol R Uk AR e B 1= o] A5y 9hriEy 2ol w3 9V HoA
(H}D]-J_W] 2 o ﬂ-Z]-( the walrus operator) ) 2t 2123514 €81 A A5 th

o) ol M, Bl BRAL len ()& F W 52547 GEZ T}

if (n := len(a)) > 10:
print (f"List is too long ({n} elements, expected <= 10)")
A A A Fol = vldt o] o] AFUth AX AA7LF H BT X oh=A] AAIS ol 3, A B
IS FEgd s d
discount = 0.0
if (mo := re.search( (\d+) iscount', advertisement)):

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

o] o1 413}
F89Y

rlr

22 FRE QAN A5 G AN b R whr ol A T gho] thAl B2 while £z =

o

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

2H Y =AM Aitd ghol A4 vi o= B3 2| AE Pl E vE AR A 7 Y o

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

BAYL Fol 0 AL NS P e 2 whekgle) A4 AHg-2 A AL S



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

(Contributed by Emily Morehouse in bpo-35224.)

2.2 QX ME o7l H

AR T4 “H 7H HTE AXH o2 A Aokt 3tal 7| HE AAR AT 5= PEF A A 3= A2 &

UH 7H A4 2 / o] E5 Y th o] AL Larry Hastings ©] Argument Clinic E 7 & o] = H|o|EH C T4+E&

help () 7F R FE= A9 22 7|H YUt
4:

Ch== o ol A, wi 7A Al Agolm, ctbde AAUZIHED = o, et} fE£ 7|9 E Hgolojof

2 r]r
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o
rr
;\9

def f(a, b, /, ¢, 4, *, e, f):
print(a, b, ¢, d, e, f)

£(10, 20, 30, d=40, e=50, £=60)

sHAI R a2 X" T Ay th

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

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

o] /W9 & /bR ALE AdlE 5 Sholdl F57} /1B C T Fe B4 AW Fuh A 5 ke
AdUrth oA & 50, W& divmod () F5& 7|19 E AAE §-&51A st

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

E ThE LS AR vl M4 o) Bo] Ego] A 9k wl 7191 = RS WA T ATk o8 Sof, 4
len() §49 AW len(obi, /) AUTh o) AL 23} 2L oA 52 FATTh:

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

v 7] A ﬂ%i] AGog FAIHE SEO|AE FEE AT A glol Wil B olg= Ul iA3 S+
Ath= Z7}34 A o] o] AFUTH ol & E0], statistics EEA, Wi7) W ] dist= U5l H3E =+
AUt o] AL THE 3 2L g4 WA mlEol Fsa AU Th:

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

/8 A& =i/l M= 7T 79 =R =9 A 7] thEoll, M7} W o] F-2 **kwargsol A A%

5T % YU

>>> 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}

ol el A9 = AAE ol ol of e B4 WAZY THE 2A BEHTUT AF Bol, TS
collections BEY T T oA ¥ol2 AT}

flo



https://bugs.python.org/issue35224
../howto/clinic.html

class Counter (dict):

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

ZFA| 3 AW L PEP 5702 23 A L.

(Contributed by Pablo Galindo in bpo-36540.)

23 HulYE HIO|E ZE uldsS IS HE Y A|AE] FHA]
A} PYTHONPYCACHEPREFIX A A (-X pycache_prefixZE AR 7S Syth & 2 A~ fdl g e U9
7| __pycache__ 39l e el )l ¥xo] HY 5t A2 B8 AHEIES BA A dho]E =

ANE 8T

A8l 9] X+ sys.pycache_prefix@ BHIE YT (None2 _ pycache_ 3§ f=E 29 7|2 A&
Lheb ) ch)

(Contributed by Carl Meyer in bpo-33499.)

24 ClHO L= &

(=
slo]l A& ojA ]2y g1 BE Foj= Aoz s ets 22 ABIE AFE U S92 A,
stolMol g Rz W o, oA A B g g C 347} 9FA (stable) ABIS AF-235] A = F
CEAgs zd 5 dHFYTh

delas geg g2 U=+ oA ABI S 8F U tTth: Py DEBUG W2 E2E Aoste AL H+e
Py_TRACE_REFS M| Z 2 & YA A Fsurth o] A2 ABI H] TN =T EJYrh sys.
getobijects () &4 2} PYTHONDUMPREFS &7 W4 & £ 7}6}+= Py_TRACE_REFS WA 2= 2L ./
configure —-with-trace-refs Y& 3A-& AFE3lo] A& 4 95Ut} (Contributed by Victor Stinner
in bpo-36465.)

e oA, C &2 hE 2 o] =9 Cygwine A 2] 813l = T = libpython o] == #] k5 Ut o|Al A H o=
=29 sholWo] B4 eholvele) sho] W Aol MET C 232 ==Y 5 9% U th (Contributed by
Victor Stinner in bpo-21536.)

frazoA, gtojHeol g Reg Ued o, X E+ oA de|la RE® Ao dd C 733 QF4 (stable)
ABIE #A5d¥ C 4= 24U t) (Contributed by Victor Stinner in bpo-36722.)

olHS &g 2 o YA H, MEE ——embed S python3-config —--1libs —-embedol] A
23l -1python3. 85 Ao oF FU (38 Z 2193 libpythonol| H I g t}). 3.8 ©] 35 BF A Yst W,
WA python3-config —-1libs --embed& A|E5t1, A3} python3-config —-libs(-—embed
o)) 2 A sk Al 2.

oM 28 =g 1AW YA~ 93, pke-config python-3.8-embed BEES =719 54 th:
pkg-config python-3.8-embed --libs + -lpython3.8& E3g Ut} 3.8 o]3lE EF XAt
H, WA pkg-config python-X.Y-embed --libs & A]E=3}3l, A3 3}H pkg-config python-X.Y
——libs(-—embed §l°]) & YA HAI L (X.YE Tto] W B A S Z AASFHAL).

Wt o, pkg-config python3.8 —--libs ¥ B+ -1python3.8% Z33}X] ¢k5 1t C&3-2 libpython

of @A o= ¢ FUTH(FEZ =9} Cygwin2 o & ¢, o] £ 2IHEERE AZFYUth; o] HA
oz Ao g oA A T3E A 95t (Contributed by Victor Stinner in bpo-36721.)



https://www.python.org/dev/peps/pep-0570
https://bugs.python.org/issue36540
https://bugs.python.org/issue33499
https://bugs.python.org/issue36465
https://bugs.python.org/issue21536
https://bugs.python.org/issue36722
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25 -EXIE 2 222 dE5= 241 CIHE S fIsH =& XS LICH

2 Aol = A A AE EAYLUT £

"{expr=}'F} L2 -BAEE RH HArE, 55, F/1EH £H 4
o] ¥ (repr) 2 & FFFP YT ol & E01:

>>> 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 ARZAAE ALE FAT L YEE DA AL FAF 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.)

2.6 PEP 578: I}O|M ZHE}Q! ZHA} &

o] PEP:= ZHA} 2 (Audit Hook)JJr 3lolH o 7] % (Verified Open Hook) < %7}@14 th. = t} o X} v o] ] B
FEA AR 7l A, 4 stolH TEZ A $E§ 22 2y PPt 37 edS &8T5
AEE &3} FA o AT (embedder) L A2 e 47} AAZE g A sE stol M =g AT 4

2.7 PEP 587: mlO|’M x7|3} 1M
PEP 5872 sto| 1l 27|38 743k A 22 C APIE F7k5to] 1) 4ol thet A3t Alo] 2t A E o
Hug AFFh
MEL FZA:
e PyConfig
* PyPreConfig
e PyStatus
* PyWideStringList
REXR R
* PyConfig_Clear ()
* PyConfig_InitIsolatedConfig()
e PyConfig_InitPythonConfig()
* PyConfig_Read()
s PyConfig_SetArgv ()

e PyConfig_SetBytesArgv ()



https://bugs.python.org/issue36817
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 WY K F % A o] _PyRuntimeState.preconfig(PyPreConfig %) &}
PyInterpreterState.config(PyConfig @) B =5 F7}8 Yt} PyInterpreterState.configs
A 729 W42} 71 eF & (private) H4E A = M2 F= 7o FUth

A A E stolH 2713 AL F2H4IA L.
ZA 8 A -2 PEP 5872 284 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] A& @A) 14 4 (provisional) 9| L TF. 534 ho] 1 3.90 4] eh 8] A she AT
ZFA 3 A2 PEP 5902 F2 8 A 2.

(Contributed by Jeroen Demeyer and Mark Shannon in bpo-36974.)


https://www.python.org/dev/peps/pep-0587
https://bugs.python.org/issue36763
https://www.python.org/dev/peps/pep-0590
https://bugs.python.org/issue36974

29 Ol 2B 8iE H|O|E HIHE AlE5l= T2 ZEEZ 5

BE 2o RE v 22 A 98 B85 A pickled A8 A S0 w2l 2ol 2 ol EE
A5, v 2e) HAE ZolLuloE $54 157 2L LA A0 /4L A 85t A5L H e
7o 323

ZFA| 3 AW L PEP 5748 A 23 L.

(Contributed by Antoine Pitrou in bpo-36785.)

3 7|El HO{ HE

* continue & 7 A2 Aol finally ZollA AL 4 L5 UTE 3ho] 3804 & o] Al o]
A A= A5 Y t}. (Contributed by Serhiy Storchaka in bpo-32489.)

* bool, int ¥ fractions.Fraction ¥ o] o] A float 2} decimal.Decimalo]A ¥ ASH =
A F A as_integer_ratio() WA Z7F A5 Yl o] 22 API &L 53l numerator,
denominator = x.as_integer_ratio ()&t 23 o8] A} oA FEIEE T 5 IHY
t}. (Contributed by Lisa Roach in bpo-33073 and Raymond Hettinger in bpo-37819.)

e int, float ¥ complex?d A AAE= o)A I F WA= __int_ (), _ float___ (
__complex_ () E AT F °* S, _index_ () SF WAEZL QoW AT 5 9
(Contributed by Serh1y Storchaka in bpo 20092.)

¢ I3 Aol \N{name} o]AA o] Z A Ho] F7}tH AF T}

gk,

mb ~

>>> 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 olAl 9M 2 HM Y F& reversed () & AHESH A Y €419 G0 2 o|HEH 0 E & 5 9l
1] t}. (Contributed by Rémi Lapeyre in bpo-33462.)

o T SN ZIFE o]0l §8E ol o Al JdH5 Yk §3], £ ((keyword) =arg) £ B+
385 A gHsuth 719 E At Fo AFof o] & ZEHE oo AL s L g 24
81 9155 Y t}. (Contributed by Benjamin Peterson in bpo-34641.)

* yield®} return -rOﬂ/’ﬂ«] o ‘:‘Pﬂﬂ OJHHE A HAA L HE EHRX= 2SI E 874 g5 Utth

o) = yield S} return FH o] ARt 0 o & ?Q_X] St 5 vy th:

>>> 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)]% 22 ZEAAH dx7twhd o, 4}
SyntaxWarning2 AU o] AL thx] A HA| EZ o] Fe]Eo] of
7N A1 8k 2 ¢ Y t}. (Contributed by Serhly Storchaka in bpo-15248.)

d8 = F&3 At A
B ‘3»__1'1’4—‘5 TypeErrorg


https://www.python.org/dev/peps/pep-3118
https://www.python.org/dev/peps/pep-0574
https://bugs.python.org/issue36785
https://bugs.python.org/issue32489
https://bugs.python.org/issue33073
https://bugs.python.org/issue37819
https://bugs.python.org/issue20092
https://bugs.python.org/issue30688
https://bugs.python.org/issue33462
https://bugs.python.org/issue34641
https://bugs.python.org/issue32117
https://bugs.python.org/issue15248

datetime.dateltdatetime.datetime?] A B S22l datetime.timedelta AA| 7] At&
AARE o)A W o]~ FEj A7) ofbd A B Fef A0 AA-HAE QEBU T o] astimezone () 3 22
datetime.timedelta At S A T+ HFF 02 AE5l+= A4 vt oz J&FE FU T
(Contributed by Paul Ganssle in bpo-32417.)

g}o]# Q18 Z 2 ] 7} Ctul-C(SIGINT) of] &) 3l JE|HE 11 12 38k KeyboardInterrupt 99 7}
A grow, shel W 22N AL oA Cul-CE A3 H3the AL SEdF 2227 AT 4
AEZSIGINT A2 & 53 A L SHLE $8 Z=5 53 STt POSIX S 9 =2 A2 tf3}4
MANA 23HEE 2 A £5317] Y3 o] & AF& 3t} (Contributed by Google via Gregory P.
Smith in bpo-1054041.)

Q% 1F m2 1Y 28AS 71E B4 e types.CodeType ARE AN T BL7 Y& Tk
SE AR Eoelng, /& IE AAlo] 7wkl Al TE AA S BE ol ok gtk 19749 ujp
W4 wol, o AR WEUTh o)A, MZE replace () WAEE AE5HE 2 712 WA vi7)
Msvho 2 BARS BE 4 A5UTh

22 data W7 M4 7)Y E AAZ AR E A FEE statistics.mean () TS HAFE o Y

Y

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

>>> mean. code = mean._  C

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

ode_ .replace (co_posonlyargcount=1)

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

(Contributed by Victor Stinner in bpo-37032.)

A4 4%, pow () W4 Al AA AL o)A Wol mEH A A2id W) 35 A4S 5P
th A5 -1 w) Ro] e BEH G5B AL, O S5 A5 AL T 950 AEG
AGAFE AL o & Sol, BER 1370 that 389 B Ew 958 Asshel W, ohe 3t 2ol

AN 2

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

119

>>> 119 * 38 % 137

1

RE2 Id4+= A9 ] 2 3 E 4 vA 4] (linear Diophantine equations)2] & ol Al e G U th o] & S0,
3 Al S gro e, WA 42583 o 369 (mod 147) 2 THA & &

4258@ + 147@ = 3699
HE FIHAIL:

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

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

(Contributed by Mark Dickinson in bpo-36027.)

717k AA ALdE a1 gho] F AR R AXE =8, gAY e Az dde gAY e eHE 5 7350E ¢
S4th:

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

(THS sTolAToll A1)



https://bugs.python.org/issue32417
https://bugs.python.org/issue1054041
https://bugs.python.org/issue37032
https://en.wikipedia.org/wiki/Modular_multiplicative_inverse
https://en.wikipedia.org/wiki/Diophantine_equation
https://bugs.python.org/issue36027

(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 BN YD ASE G BRI ASE 5 A7) wRol, 248 A EAE B EAA
FEFUTH
>>> 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 EE oA 27 A 67H 24 Zolo &S HEE 4+ JF Ut oA
ol &= 57 A s U Th *HE$ AEA o WA Q4% (obj, state) ABE Z+=ZHEYYT
% B 5 AN 6 BY FA2 28 Aok @ AU Noweol o, ol Fef2 e A
__setstate_ () WA =X} A3} (Contributed by Pierre Glaser and Olivier Grisel in bpo-35900.)

4 M 2=

* 2 importlib.metadata EE-L ALEA} 37170l UﬂE‘rtﬂOl HE 9S4 Jd=s (FAAow)

AdgUh & S0, AX A 7 A HA NS, YA 5F 5= F= T 5 st

>>> # 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
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https://bugs.python.org/issue35900
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5 HME 2E

5.1 ast

OJA| AST == & 29 AZ3E Y2 A F3F= end_lineno2t end_col_offset o] EZHEE 717
Yrth (o] A2 lineno® col_offset HEZHEZI &= =0 ut ALH Ut}

M| &4 ast.get_source_segment () = EXH AST =29 & FEE ulgshch

(Contributed by Ivan Levkivskyi in bpo-33416.)

ast.parse () o= 4 712 2L Zg 27 JdH5 YT

e type_comments=Trues E7% AST =9} 1% PEP 4842} PEP 526 & 419l I AEE HISSIEE
U

e mode="'func_type'2PEP 484 (A & FA ) (T A9 AST == t&f visgtg ych & & &
Aah o) AHEE 5 A%t

* feature_version=(3, N) 2 o] WA o] 33 (AT 5 YA FUth A& =9,
feature_version=(3, 4)+¥ async®awaitE o oFo]7} old whol & FHF3 o}

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

asyncio.run ()& A APIE E413H31 9% APIZL 5 915Utk o] G4t ol lE 228 A5 02 Bel 5
EREETERL D EE RS A R

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

return 42

asyncio.run (main())

o7& e e 5t

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 ()
AR L AR ¢ ExgYo) whebA], asyncio. run () 2 asyncio ZZ 1 3W-& AP st= o] A ST = v
o] of of gL Tk,

(Contributed by Yury Selivanov in bpo-32314.)
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python -m asyncioZ A3 3 v o] B 314 v]% 7] REPLS Al ZgHU ) o] & &8 H A await 7}
UEFEEMEA AT S IS5UTE = SE2Z it 2R oJHIE —?—E% ‘?}E% asyncio.run ()
CEREES P 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] Al Exception©] o} BaseException® A% 3t1, &=
concurrent.futures.CancelledError& A% 314 95 Yt} (Contributed by Yury Selivanov in bpo-
32528.)

AZ oA, 7|2 o)Wl E FZ = oA ProactorEventLoop Y YT} (Contributed by Victor Stinner in bpo-
34687.)

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

o] A| ProactorEventLoop”} KeyboardInterrupt((CTRL+C)) ol 23] JEHHE F 4 A5 Yt} (Con-
tributed by Vladimir Matveev in bpo-23057.)

asyncio.Task Wol 23 A T2 ES A7) Y3 asyncio.Task.get_coro () E F7+3 5 Y h. (Con-
tributed by Alex Gronholm in bpo-36999.)

O] A| name 7] Y= QA A}E asyncio.create_task () Y create_task () o4l
Bl =3 AR 9 set_name () HIAEE S & 5}9] asyncio Bj 23 2] o] 52 .
o] 2L asyncio.Task? repr () 80| FAH M get_name () HIAEE A3 23S 45 9
(Contributed by Alex Gronholm in bpo-34270.)

ml

asyncio.loop.create_connection () ol Happy Eyeballsol] tf 3t x| o] 715 A5 Y I‘/]- =28

71 9130, = 70 vl /N W 5= 7} =71 A5 Ut} : happy_eyeballs_delay$} interleave. Happy Eyeball ot 11 2] =2 1Pv4
SHIPVoS A W3t & 22NN & BFE AFE o] B0 d2S A st sH4e 4T
(Contributed by twisteroid ambassador in bpo-33530.)
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5.3 builtins

WA compile () ©] ast.PyCF_ALLOW_TOP_LEVEL_AWAIT S 1 & WolEo|EE /A= G5 UL o] Af
ZYP 27 ALEH Y, compile () 2 dulA o2 F 3R B O 2 7HEetE= HAY & await,async for
Y async with F+&2 323l 22" CO_COROUTINE Z 12 ZTA|H v|5 7] Z& AA 7 ¥istE 4
155 U t}. (Contributed by Matthias Bussonnier in bpo-34616)

5.4 collections

o]A| collections.namedtuple () 9] _asdict () WA=+ collections.OrderedDict thAl dict &
wistghy o) slo]# 378 et gy g7 A4S RS W&o o] Aol 75 YTl Orderedbdict g
27} 7150l oSty AlotHE s 2 HE A= o7 A9E IfAE e AJuth: Orderedbdict (nt.
_asdict () ). (Contributed by Raymond Hettinger in bpo-35864.)

5.5 cProfile

cProfile.Profile ALt o)A AHAE FE A2 AL 4 QS5 UTh TS A d FE B2 22519
ERRE

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 dicte] AAEHAE ¥ UL} o] &3¢
= olA oA = £ E FASIHA ¢z W22 E E A3 o). (Contributed by Michael Selik in
bpo-34003.)

5.7 curses

S ncurses 2ol B gl of] T 3t 23 A AR E F= A2 WSE 27185 Ut ncurses_version.
(Contributed by Serhiy Storchaka in bpo-31680.)

5.8 ctypes

A=A, cpLL D A H F 2= oA 515 LoadLibraryEx @& th3l 2 2 E A A 3= winmode
Wl WA E WrolS el Ut 713 Ze) 1 DLLel A4E A% (AAG 22 A2 27D

ol AF2 5 Qo) 9F add_d11_directory () & F71E A2 2 £383510] Al 2
Z2£4E 252 E 4 A H Yt (Contributed by Steve Dower in bpo-36085.)

=
=
o
fru
y
o
rr
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5.9 datetime
ISOY, M3 U QA2 dateP datetime AR E 42 A=, /‘HE-‘?— th A A AF datetime. date .

fromisocalendar () 2} datetime.datetime.fromisocalendar () & F7FASUTH o|AE2 4 &
29 isocalendar H A =2] o 9]t} (Contributed by Paul Ganssle in bpo-36004.)

5.10 functools

oA functools.lru_cache () < HZ oJB & vt&3t= Tp7t obd AR A A vl 2 ol H =2 A S

&tk 2eA o] F AR BE AQEU

@lru_cache
def f (x):

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

(Contributed by Raymond Hettinger in bp0—36772.)

OlA~H A o oAl H AAH SAS 93 22 functools.cached_property () HZ ol EE
%ﬂ'?ﬂﬁ‘/]‘:}-

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)

AdEF a2 A E AEee] HMAESE AUy 42 HBs = A EE functools.
singledispatchmethod () HZ & o|EE F7IA5 YT

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]

14
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(Contributed by Ethan Smith in bpo-32380)

5.11 gc

o)Al get _objects () & AAE 714 & At (gencration) & LFeF = 4114 generarion vl ) W4 WE 5
Jd5Ytch (Contributed by Pablo Galindo in bpo-36016.)

5.12 gettext

pgettext () & 2 HMdE 37135 Ut} (Contributed by Franz Glasner, Eric Araujo, and Cheryl Sabella in bpo-
2504.)

5.13 gzip

ANAA J= =282 3] gzip.compress () o mtime v} 7] A5 7135 Yt} (Contributed by Guo Ci Teo
in bpo-34898.)

54 139 FastA A <A4E gzip 349 4§ o] A 0SError Al BadGzipFile o] 7b A gy th
(Contributed by Filip Gruszczyriski, Michele Orrt, and Zackery Spytz in bpo-6584.)

5.14 IDLEZ1} idlelib

NZE(U|RAOR 50) S 235= 282 slEoz 249 Uh
PyShell A1 Ao A WA 5 stk 1R T} 2L =
HEc s Zesty A £ sk ¢FE 29 ELS HE 299

e Q2Z Ry FYI FY R Y EEY Fo g F4T 5 Sk (COHtrlbUtedbyTalEmat o
bpo-1529353.)

AbgaL Fol Aoz BES A33H7] 93 Run Wl (Run Customized) 2 743U th 99 LP E% %3
& QA syanvol 7P LT S8 g A8 49 43S A3 Aol oAl dehduch dusid
uﬂ o] 2 F A FES JAE 4= 5 YTl (Contributed by Cheryl Sabella, Terry Jan Reedy, and others in bpo 5680
and bp0—37627.)

IDLE A 7] 7] ol Aal A & Ao S F7HsUth &2 773 th3}t 4AF2] General ®ol| A A7 3HA] ok &
W% glo] dyUTh 71E e & W 54 vwolA A5 A 5 AR YUt (Contributed by Tal Einat
and Saimadhav Heblikar in bpo-17535.)

OS vl o] E] 2 915152 o] 4] 5}o] 1 FA1 A} Tel A7 2 WTol] ALSH LTk, o] 2 5

A o3} /;31-2}.4 General ¥ o] #] 9]
ESE

o o
q9= U]’T—{\— 9—%%

E3| IDLE2 13 o] ZE]Z3}

JEFBMP 7} obd E4-8 A8 E 5 9150 ol 8 F AL EASA Y} 28 R o] BAS 28 H =04
2ol92 + dE Utk BAAS TAo|A o A0 MaRLL S Fel e AL oA 254 Sk
(-2 Abgho] 8'd S 9F o] Z¢ 2 3 A 2k, vl U Serhiy Storchaka 7} ©] £ A€ bpo-131530|A] 3] 2 ;5 Y t})

New in 3.8.1:
Add option to toggle cursor blink off. (Contributed by Zackery Spytz in bpo-4603.)
Escape key now closes IDLE completion windows. (Contributed by Johnny Najera in bpo-38944.)

99 WA AL 3T HA B Del 2z o o] 45 g%,
Add keywords to module name completion list. (Contributed by Terry J. Reedy in bpo-37765.)
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5.15 inspect

inspect.getdoc () &+ o]A __slots_ A EFHE Fo] SAEFHA dictd E2EFH S IS
T AdHFYth o] AL property (), classmethod () ¥ staticmethod () o th3l] o] 7}A] 2 = 23}

FAFE R A S A0S AF G

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) S M I LT oA, close () WA =7 A3l io. I0Base 3Fo| dgto] A 7} o] A o
EZI UL He|la HdEo = 7|2 A 07 o9 7} 283 A E Yt} (Contributed by Victor Stinner in
bpo-18748.)

5.17 itertools

=% 7]

A%k

rlr
o

itertools.accumulate () S R A 3}7] 98 A initial 7| Y E AAE F7HYPEF YT

>>> 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 Y PSS WE o JSON AA 2 L& BEA L= ——json-lines 4L F 735 Uth (Contributed by
Weipeng Hong in bpo-31553.)

5.19 logging
logging.basicConfig () o force 71 & AAE 7S UTH Fog AASIH, FE A 444 7| &
A2l 7= o JAAZ AR E A2 TH 6] Aol Al AH LGP Ut

oA &M =AE AT Ut A& =AY basicConfig()7F 3E5] W, basicConfig()oll et & & &2 283
FAIE sy o] 2 g3l th3}4 ZFEZE v Jupyter = ESS ARG St gt 27 744 S4S AAL AE
T 7FE2 X717 S YT

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

F A A1 FE8E AR E A4S A 2 T math.dist () 7F F 715 155 Y o} (Contributed by
Raymond Hettinger in bpo-33089.)

1% x9S A 885 = math.hypot () TF4E 27
(Contributed by Raymond Hettinger in bpo-33089.)
(start) gL (7] 2%k DA A0 o B Y £ & Wt sun() & S A M T math.prod () &

F7Hls 145}.

b

Yok o del, 2D A o] v A Ay T

>>> prior = 0.8

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

(Contributed by Pablo Galindo in bpo-35606.)

M &2 & 23} 3k (combinatoric functions) math .perm () 2 math.comb () 7} 715 5 Y t}:

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

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

A AFTE Fs 25-F o2 HEetA ¢ FE&3sHA A4tst7] —Aﬂ MEZE e math.isqrt () E F
;ll’\qEP A e AlSE glol E A& AYFYL floor (sqrt (n) ) BEopwlE 2 Wkmath. sqrt () Et}
“gyrh:

>>> r = 650320427

>>> g = 1r ** 2

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

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

(Contributed by Mark Dickinson in bpo-36887.)

&< math.factorial () 2 & int-F 7} o} A R}E WrolE o] x| ¢ks51 T}, (Contributed by Pablo Galindo in
bpo-33083.)

5.21 mmap

mmap.mmap Ze 2o oAl madvise () Al2E SE AN AFE=madvise () HIAE=7F A5 Y (Con-
tributed by Zackery Spytz in bpo-32941.)
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5.22 multiprocessing

MEZLmultiprocessing.shared_memory EE-2 71315 Ut} (Contributed by Davin Potts in bpo-35813.)
macOS | A, o] A] 7| B A S Z spawn A 2 W o] AR8-5 Yt} (Contributed by Victor Stinner in bpo-33725.)

5.23 os

8974 2E S JLE 871 crypesd AE810I DLLE 2= ] vo|El 2 S5 40 tg 27} A4 A=
xﬂ—-—6}7] -A*ﬂ A=A MZE 8 add_dll_directory () 7} F7F= 915 Ut} (Contributed by Steve
Dower in bpo-36085.)

MZL os.memfd_create () ¢ 7t F71E o] memfd_create () A28 &S ZH4Y o). (Contributed by
Zackery Spytz and Christian Helmes in bpo-26836.)

= A A A A (reparse points - A8 & 3.2} o] 2@ €] 2] A A (directory junction) % ZIUTthE A7

6}7] At g2 55 =872 7<ﬂ7<ﬂi—‘ﬂ A= AFUTH 53], 0s.stat ()2 oAl = A A ANA A=
2E AL e A T os. 1stat () 2 <<0] £ A Z 7| ©] E (name surrogates)) & A HE = A A A A
o

rlm |
2

S os.stat () A H %V]E} BE A%, stat_result.st_modet & ﬂﬂOﬂlﬂ-s_IFLNK
AR e §39) AR AR A Bl oh thE f sl AN A A AW, A
stat_result.st_reparse_tag o9]EZHEE Q34 A L.

AE oA, os.readlink () & oA tdH 2 FAL & 5 AFUh islink ()= HHdE g FA
el FalseE WO 9 6}*1 AN Q. WetA islinkE WA Folsle == AHAL AL YAz
A8 A T os.readlink () 9 o2& Aot T AAE oAl B2 2 A g 4 dFUTh

(Contributed by Steve Dower in bpo-37834.)

5.24 os.path

exists (), lexists (), isdir(),isfile (), islink () ¥ ismount () &} Z< B A 2 E v33+=
os.path @4 E= oA OS & A AT 4 Y= EX Y Hlo|EE 2351+ FEof o3l valueError
U 2R A8 Z3 2 UnicodeEncodeError & UnicodeDecodeError & WA A 7] = thAl FalseE
w3} T} (Contributed by Serhiy Storchaka in bpo-33721.).

A= 2o M expanduser () & ©|A| USERPROFILE 37 WS A5 sty dwbd oz duk Abg-2} A A o
AA = A] &= HOMES /\}3-5]-1] 25 Ut} (Contributed by Anthony Sottile in bpo-36264.)

AL SN isdir () ZAFHA s Tl ol th g F 2] 3 Ul Trued WA U
AE o)A realpath () olA 42 P9 I E 2 BAS ZH AN 4 482 A4 (resolve) Tk,

(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 () Z & E3d AdHFE H& 3= pathlib.Path
HAELE0S SFoA TS £ Q= Bx723H A= Oﬂﬁﬁﬁﬂ ValueErrort 1AL AH Z#H

UnicodeEncodeError & WA Al 7] = Al FalseE ¥F3g U ). (Contributed by Serhiy Storchaka in
bpo-33721.)

AEE 718 7] 8= 38 == pathlib.Path.link_to () & F7}3l$ Y th (Contributed by Joannah
Nanjekye in bpo-26978)
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5.26 pickle
CHAZA PicklerE A B E#AStE= pickle AL o]A| &4 reducer_override () HAEE A9

o
3lo] St S g &Y 228 A AT 4 954Ut (Contributed by Pierre Glaser and Olivier Grisel in
bpo-35900.)

5.27 plistlib

MZE plistlib.UID7} 715 12 1 NSKeyedArchiver 1 H vlo| 4 2] plistE ¢} 11
318l 5 Y t}. (Contributed by Jon Janzen in bpo-26707.)

l?
rlr
R
e
o
o,

et

5.28 pprint

¢

porint BE S 18] B0l sordics M7} M E RS A RA 0z, o]l B AP olu} 914
Ao 9V & AL AEF U 2 sorr_dicts7t AR CE ARZEHHE, gV El = 7|17 A AE €A E
FATUTh £ 3 3he $ oL ISON Sl el3h vl wohe 8 § 8 @ 4 AT

TS pprint .pprint () & FAFSHA Bt sort_dicts7F FalseZ 7|2 A A 22 HQ &< pprint.pp ()

7 iUtk

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

'operation': 'filter',

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

'operation': 'filter',

'source': 'input.txt'}

(Contributed by Rémi Lapeyre in bpo-30670.)

5.29 py_compile

py_compile.compile () < o]A] 283t Z=E XAt} (Contributed by Joannah Nanjekye in bpo-22640.)

5.30 shlex

N

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

5.31 shutil

shutil.copytree () = OJA AJZ2 dirs_exist_ok 7| Y= AAE 2olE Yt} (Contributed by Josh
Bronson in bpo-20849.)

shutil.make_archive () = oA o]AI I} & A t
(POSIX.1-2001) A1 & 712 o & gt} tarfile RE| that s =4 A}fz}% *J* <51 T} (Contributed
by C.A.M. Gerlach in bpo-30661.)

il

YT oA shutil.rmtree ()= o]A 2 U2 AA A
U t}. (Contributed by Steve Dower in bpo-37834.)
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5.32 socket

2o AN IPva S IPV6 AL BT WolS ol A2 Este] AurAoE Aol £ UE 1) DL 2
& A5 3} 51+ create_server () @ has_dualstack_ipvé () l{iﬂl &= 7F F 715 95 U t}. (Contributed
by Giampaolo Rodola in bpo-17561.)

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

= oA F+&F 215Ut} (Contributed by Zackery Spytz in bpo-37007.)

5.33 ssl

TLS 13 T2~ E ;= Aoz 2
verify_client_post_handshake ()

S & A 3} 31 & post_handshake_auth 9} A] 3} &=
Contributed by Christian Heimes in bpo-34670.)

mmom
4
N
)
fy
A
_Q

5.34 statistics

statistics.mean () w2 R 424 A W3 02 statistics.fmean() S =715 Ytk (Con-
tributed by Raymond Hettinger and Steven D’ Aprano in bpo-35904.)

statistics.geometric_mean () & F7}3 <5 Yt (Contributed by Raymond Hettinger in bpo-27181.)

7 WA sk ghe] B AEE WhSHels statistics.multimode () 7} 5715 915 Yt (Contributed by Ray-
mond Hettinger in bpo-35892.)
HolE v Ex2 & 552 7HZ (equiprobable intervals)(¢l]l & & 1, 4 2] 4= (quattiles), 9 4= (deciles) &=

H) B8] 2= (percentiles)) & & U} statistics.quantiles () & 5713155 Yt} (Contributed by Raymond
Hettinger in bpo-36546.)

A HEL AF BEXE ST 2367 Y3 =92 statistics.NormalDistE 7135 Y th
(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

(AN Z 5 gl o 9] (unraisable exceptions)) A 2] R = A 01?5}7] Al AP 4 Y= MEL sys.
unraisablehook () & F7HF U o2 7 HAA P T, sho] Mo A A el i Hol & SEF
Ut} o & Eo], 93] A} (destructor) 7} 9| ] & TR A 7] A} 7F8] A = F (ge.collect () Zoll. (Contributed
by Victor Stinner in bpo-36829.)

5.36 tarfile

tarfile RE2 MEZ& °P7}°lH%— = uj o] A o] A e GNU A& o] o} X Al pax (POSIX.1-2001) & 41-&
718 F e E AAE UL o] A2 E3H 1 FA Vet A o2 A A7 (UTF-8) & AHE-sHo] & al
ZHol A E WA e, B 7R thE o] & AlF U Th. (Contributed by C.A.M. Gerlach in bpo-36268.)

5.37 threading

%8l A ¢k threading.Thread.run() o2& * 2] 8= A 2 threading.excepthook () F+E
F7 A F Ytk &38| A 2 threading.Thread.run () &7} A g5 = W4 & Al o377 |8 AP =2
4= 155 Y t}. (Contributed by Victor Stinner in bpo-1230540.)

MZL threading.get_native_id() @4 native_id oJEE]HEE threading.Thread & 20
F7HgUth o] A2 Ado] @3t ?ﬂzﬁ 2 =9 Yol B A5 A8 = IDE B3t} o] 7|52 54
ZYZ AT AL 5 IS5 YT AT J ]S get_native_idE FZ 54 Al 2. (Contributed by Jake
Tesler in bpo-36084.)

5.38 tokenize
tokenize REZ o|A £ & Y7ol gl 4SS AT o FA|H S Z NEWLINE EZS St
]

o
BHA
ZZ2 o)A C EALFo] A 7} LH B o g2 485l= A3} A Xt} (Contributed by Ammar Askar in bpo-33899.)

5.39 tkinter

tkinter.Spinbox Z#] 0] selection_from(), selection_present (), selection_range () ¥
selection_to () WA E=E F7}35 Y th (Contributed by Juliette Monsel in bpo-34829.)
tkinter.Canvas E# 29 moveto () WA =5 F7}3 5 Yt} (Contributed by Juliette Monsel in bpo-23831.)

tkinter.PhotoImage &2+ o]A| transparency_get () I transparency_set () HAEZE Z5
U t}. (Contributed by Zackery Spytz in bpo-25451.)

5.40 time

macOS 10.12Z 9 3} A} ¢ A Al CLOCK_UPTIME_RAWZ} 3 7}% 915 U th. (Contributed by Joannah Nanjekye
in bpo-35702.)
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5.41 typing

=d Mg 3. PEP 5892} typing. TypedDict
pes

£ F 23 A L. TypedDict= E 24
PR AR "o 2, RE 77} gofof gtk 718 AE A
]

o7 UJ% 2] (total=False) =

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

« 28 ¥ 3. PEP 5867} typing.Literals IR 3F4 Al 2. Literal 32 v 7} ¥4 9k 3ho] &fut
o] AFol ‘_5,24 g E o= AsE S YeEhy Y

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

e (H=(final)y A, &, WA= 2D ZE 2. PEP 591, typing.Final ¥ typing.final () & ZFZ3}
A A L. final A= B A & Ao AR ZFeiA, ARG e AU S At E A A F T

pi: Final[float] = 3.1415926536

e TRZEE A PEP 544, typing.Protocol W typing.runtime_checkable () & ZZSHA L.
typing.SupportsInte} Z-& 7Hd3l ABC= 0] Al Protocol A1 B Z 2t}

e M Z2EF Z¥ 2~ typing. SupportsIndex.

e A} & typing.get_origin () #typing.get_args ().

5.42 unicodedata

unicodedata EEL G FE 12.1

0 Qe ~E AT S Qe o= ek
A &< is_normalized ( —g—-gz}og o] & R 73} &40l 7] Folali ¢ AL 4 =k 2 A

Z2 BEAdES A48t A ET/} 2 A w5 Ut} (Contributed by Max Belanger, David Euresti, and Greg Price in
bpo-32285 and bpo-379606).

5.43 unittest
Mock H]-57] M A& A Y 3= AsyncMock o] F7HE G Ut BIAEE 913 A A3 A 22 assert TS0
Z7H=] 155 Y t}. (Contributed by Lisa Roach in bpo-26467).

setUpModule () 2} setUpClass yof didk A& A A5H7] ¢ 3l unittest o] addModuleCleanup () I}
addClassCleanup () & Z713% 14 t}. (Contributed by Lisa Roach in bpo-24412.)

o] #] mock assert &= 0] A A A AA &9 gA2EE 22Tl (Contributed by Petter Strandmark in
bpo-35047.)

unittest EE2 unittest.IsolatedAsyncioTestCases 53 T FHE H2E Al o] AE AL 3=
A4S 4205 Yt} (Contributed by Andrew Svetlov in bpo-32972.)

o :
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import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

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

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

async def asyncTearDown (self):

await self.connection.close()

if name_ == "__main_ ":
unittest.main ()

5.44 venv

venvi o] A PowerShell Core 6.1 4 7}AF 84S &4 31517 Y3 R E Z P E o Activate.psl AT HEES
32 3Fgh o} (Contributed by Brett Cannon in bpo-32718.)

5.45 weakref

weakref.proxy () o] & & ¥13H Z2A] AA| = oA tf2 LA A AR} T3 3Y
2] Y gt} (Contributed by Mark Dickinson in bpo-36669.)

254 Akt este=&

5.46 xml

DTD 4 2] X ol g 23] o 3+ L3 ZA], xml.dom.minidom¥} xml.sax EEL 7| EAH o g ¢
A ElE] E A 2] 3}A] 95 Yt} (Contributed by Christian Heimes in bpo-17239.)

xml.etree.ElementTree &Y .find* () WA EE o] & F 7S FA|StE {*tagd A AH o] & F 7+

o] REH| 2 & W33l {namespace} * &} 2 A= Fl= A S XAt} (Contributed by Stefan Behnel
in bpo-28238.)

o7

rlr

xml.etree.ElementTree EE X Cl4N 20& L HSE= ME S T4 -xml.etree.ElementTree.
canonicalize () & A& gt} (Contributed by Stefan Behnel in bpo-13611.)

xml.etree.ElementTree.XMLParserd A AA= Al W WA E start_ns () 2end_ns () =
o]2 Z7H A oHIEE AT 4 95Utk EF xml.etree.ElementTree. TreeBuilder A
FA37 2 2] gEojol tist o] EE A sle] YA E]of 2 E=F AT 4 55U T (Contributed by
Stefan Behnel in bpo-36676 and bpo-36673.)
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5.47 xmlrpc

xmlrpc.client .ServerProxy% o| A Z+
9= AR E QLU FARTE, 7=

authentication) © & g1 d o= & 4 9 &

6

b

27 A B d HTTP 3| 5 o] Al A5 913 A& A headers
Hl] o] 41 21 (basic authentication) o] 4] T w2 A] A Q1= (session
. (Contributed by Cédric Krier in bpo-35153.)

o

-
JHU
d
°
o

1ol

|X-I
at

P

_0'4

Zz3
=

2 AP os.posix_spawn () FTE AT 5 AFY

macOS 9} )% 2 (glibc 2.24 0] 4 A48 o A 7 A8 L o)

subprocess & o|A| A

ok AA, g2 22 20
— close_fds7} A A U th
— preexec_fn, pass_fds, cwd X start_new_session ") 7| 7} A A= 2] ¢k kS Tk
— executable 3 27} Y A ] & L33}

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

td o

oot

O{N' o
N o

)

shutil.copyfile(), shutil.copy (), shutil.copy2 (), shutil.copytree () 2 shutil.
move () £ Y D} ggHoz BAEY] 98 2529 macOSol A S EE (w2 B A} (fast-
copy)) Al 2H 5 & A}B—zm oho(mE By = B 2lo] AY Yol A B (outfd.
write (infd.read()) ) * 8 F}o] # | A A-§-A} F 7k (userspace) M 3 & AME-31A] G & Tt
A= oA shutil. copyflle 2571883 327 (16 KiB tf Al 1 MiB) & AF&3}3 shutil.
copyfileobj () & memoryview () 7|RF HP o] AbEHUTh 22 el ol A 512 MiB 3t d 2
Al o) £ = 7H{~j% gl 520 ¢ +26%, macOS ol A= +50%, Y=o A= +40% Y Y o} T3,
24 A2 CPU Alo] Z o] 22X F Yt} shutil-platform-dependent-efficient-copy-operations 2 -& 2 34 Al
£.. (Contributed by Giampaolo Rodola in bpo-33671.)

shutil. copytree () =os.scandir () TFE AR5 o] Ao Q) &3F}= RE BAF = 7jA] H
os.stat () #= AH&F Ut} 800071 2] «L’r"‘ °] 9 = HEHIE EAS o S L els2oAe
+9%, -d_‘.:_—?—oﬂlﬂf +20%, Y = SMB &7 <>‘ﬂ/\1h +30% Y Y o} tt?}, os.stat () A|l2® & 47}
38% Z¥43to] £3] shutil.copytree () 7 HEY I 51d A]2~Eof A H w5 Yt} (Contributed by
Giampaolo Rodola in bpo-33695.)

pickle REY 7B 22 EZL o)A] 7oA 3404 AL 278 2R EZ 491t Tho] 4 3,03
g AT 2EEF 3RS0 $45a 2717 AU ok

PyGC_Headol Al Py_ssize_t WH stE AA S UTE 25 GC 54 AA (& £, 7, 8|&E,
g4 8]) e 7]+ 4 =& 8ol E £ o] 5 YTt (Contributed by Inada Naoki in bpo-33597.)

uuid.UUIDE oAl _ slots_ & AF&3to] W R 2] A2 32 & 9 Y t}. (Contributed by Wouter Bolsterlee
and Tal Einat in bpo-30977)

operator.itemgetter ()9 33% A% 73;} A+, ]X]— A2 HAs sty FZo 3 st 2471
obd A4 del 20 23 Ao et me AR E FIHAFUTHEE gholB g2 o] dubAd A
Abe] 9 Y }). (Contributed by Raymond Hettmger in bp0-35664.)

collections.namedtuple () oA S & 23] £ 5 A}, o)A F vl o] A e} A, nlo] Mo A 7173
W2 A" M 23] 3 4 o] ¥ ¢l5 Yt} (Contributed by Raymond Hettinger, Pablo Galindo, and Joe
Jevnik, Serhiy Storchaka in bpo-32492.)

List AAAE 9 o] E e e Aol8 %4 Yow (Aol _len_g FAMW) R FE w3
i B ‘E%Q Utk o] A2 A9 el2E7F 4 12% ZHA ¥H5 4 th (Contributed by Raymond
Hettinger and Pablo Galindo in bpo 33234))

Zoja W 2] S5 % ) B4 55817 S-S (non-dunder) S EZ HEZ} ANH A& W, &F AL
Ao EL QT TE9] Al A5 14 1‘/}. (Contributed by Stefan Behnel, Pablo Galindo Salgado, Raymond Hettinger,
Neil Schemenauer, and Serhiy Storchaka in bpo-36012.)
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s B2 UYZ TG HAE AEH JAAE HES= LW E A, o] A2 2 kst WA 49}
HAE 58 20-50% 7} A 7}+4:8 Y o). (Contributed by Serhiy Storchaka in bpo-23867, bpo-35582 and
bpo-36127.)

¢ LOAD_GLOBAL W & o]+ oA | 2-& (F T = (opcode) T WAl ) Wl AU FZS AFE LT oA <
40% "2} A <5 Y t}. (Contributed by Yury Selivanov and Inada Naoki in bpo-26219.)

7 Q=9 C APl HZ

¢ 7|2 sys.abiflagst ¥l A 9] 51 A5 Ut pymallocS $18tm S 27 EEQA HAomz
(pymalloc2 ESH3} A v £3H5HR] ob= == ABI S8 Y th Al A= 2155 Yt} (Contributed by Victor
Stinner in bpo-36707.)
73] of:
- python3.8 ZTE 1AW A X% 17, python3.8m ZE 1L AR S U T
— python3.8-config AZHEW A X ¥ 1, python3.8m-config A3

-nIZY2E T4 golByE FEdH JulAt A A AFHAF UG 2F E‘rol
PyPIOﬂlﬂ E‘r—ri‘: St A3 22 A A S 7] Aol A ABAAE L DA H 2
g E 20 A go]H 3.7 U] A} .cpython-37m-x86_64-1inux—gnu.so % u}o
cpython-38-x86_64-1inux—-gnu.so”’} ¥ Y5 4ch

s A FFYAPIE H ZF T2 UEF 8 g o] AFAH ASFUTH:
— Include/*.h+ o]AlA A= F & oA CAPIOZ]O]:5‘]'I/]D]—,

— Include/cpython/*.h* CPythonol 11 EolA 3 CAPI o oF gt} _pPy v} _PYZE A &35}
L A X w27 API7} —LUFH 371 APL

- Include/internal/*.h¥ ©}5 CPythonol| &A%t v] &7/ W H C API Ut} o] API+= A
T8 HF o] glojAl, CPython 2] o] A /‘}AOHH = ¢ HUh o] A %V\ £ SE%HA 2
CPython U1 30] o1 Al 25 oF 3= £ Wl A1} 22 5} 7} o] w2 A Q) 27 AFE-E 91304 5
=Z&FH Yt} o] API= o)A make installol &3 A X Uk

(Contributed by Victor Stinner in bpo-35134 and bpo-35081, Eric Snow 7} 5} o] % 3.7 9| 4] A] 2H3l 2H]))
s dE MIEE BA Ak TR A A UTH i) W F Rk E o] ZF H o Hu, v 2 & o
SR BAL fLov], Mt A AnnE 2t o

Jﬂ

]-rj
2 |
rx
w2
oo
3 it
=5

Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

— PyObject_INIT(),PyObject_INIT_VAR()

- lﬂ]%’—ﬂ] @-—’,\—: _PyObject_GC_TRACK(),_PyObject_GC_UNTRACK (), _Py_Dealloc()
(Contributed by Victor Stinner in bpo-35059.)

e PyByteArray_Init () &} PyByteArray_Fini () &7} Al A QG5 Utk 3ho] A 2.7.42} ufo] A
32,05 o} A S 314 a1, Al SHE API($HY ABD ol A A9 9l o v EA = wHE o)A A ek kH Ut
(Contributed by Victor Stinner in bpo-35713.)

e PyExceptionClass_Name () 2] 23+ o]A| char * )4l const char * & Y4t} (Contributed by
Serhiy Storchaka in bpo-33818.)

* Modules/Setup.dist®} Modules/Setup? o|FA o] Al AF JHFUTE o] Aef+, CPython
Eg2 AN o, dAEZ WA AL vl H—H Modules/Setup.dist(h2 E g U

ModuleS/Setup(‘:‘a‘E E 31 i) og sFor BAs)of s Ut ol 371 A 2 Al Al=

B>

Ea

=
=
[e)

.

_Qiim
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NA W, 519 BALE Qlofw 2w WE L A& 4 9ol A CPython 7 LA-EL A

N
=)
5k
EY

A < P 22 E ¢ Modules/setupol A sy th 1 9142 AR A A o5k
2 as EF g o |43 vp A 2 CPython ] git 234 3 %] 9t 2 A AHe

(Contributed by Antoine Pitrou in bpo-32430.)

e PyLong_AsLong () & Z2 o] H A& C H 4 0
"1 A S W A2 QIAE P BA S d s, oAl AR A ek __int_ ()
__index_ () SFHAEE AT __int_ () AIAEZF QAR __index () FIAMET}

e

A
o
o

fu
&
rit
off
ok
rr
%
+
=
av]
Y
=]
H
i
av]
V)]
=
[)]
(0]
—
c
o
o
()]

=)
=4
A
S,
L
-

__index_ ()& F83= AA o el 1S ¥t} PyNumber_Long (), PyNumber_Float ()
2 pyFloat_AsDouble () 2 oA A}&T 4 9o index_ () HIAEZE AFE-3 Tt} (Contributed
by Serhiy Storchaka in bpo-36048 and bpo-20092.)

« Yol &FE F AA = oAl PyType_GenericAlloc () ©] °kd PyObject_TInit () (Z gL o] 2%
B33 |22 pyobject _INIT) oAl Fx A5 S7HAF UL JA2d A Fio|} &9
Aot 2 24 o] e 4 315Ut} (Contributed by Eddie Elizondo in bpo-35810.)

+

[ ]
>~

| &4 PyCode_NewWithPosOnlyArgs () = PyCode_New () A H Z &= AR E W5 4 AA 9 9 X
AL AxLe] /M4E YE = posonlyargcount v 7| A7} 2712 55U t}. (Contributed by Pablo Galindo
in bpo-37221.)

e Py_SetPath ()= o]A] sys.executabled T2 13 o]E(Py_GetProgramName () ) Al =2 72
AA A =Z(Py_GetProgramFullPath ())& A gt} (Contributed by Victor Stinner in bpo-38234.)

| X|

« distutils bdist_wininst ¥ -2 o] A H 2= glF U th hAl bdist_wheel(wheel 3 7] 2]) & AH&-3H4
Al £.. (Contributed by Victor Stinner in bpo-37481.)

e ElementTree E E 9 H A " © A = getchildren() & getiterator() A
PendingDeprecationWarning Tt Al DeprecationWarning<S HAA A YT oA EL 1}
o] 3.9 A A A2 A YUt} (Contributed by Serhiy Storchaka in bpo-29209.)

e concurrent.futures.ThreadPoolExecutor & 2 A~ H A 7} ot d A A &
set_default_executor () &2 AEstE A2 X FH UL Ito]H 3904 ZFxE Ay}
(Contributed by Elvis Pranskevichus in bpo-34075.)

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

ol A =9l &L index |7 A& F AT Al th2 &S W33 <5 Y t}. (Contributed by Berker
Peksag in bpo-9372.)

e typing.NamedTuple S & 2+ _field types JJEZHEE AP, 2 FHE 2=
__annotations__ o]EZHEZ tjAl gt} (Contributed by Raymond Hettinger in bpo-36320.)

e ast Z# 2 Num, Str, Bytes, NameConstant W Ellipsis+ H X" AL 2 7+F51 X o] A
HANA A AL AU} Al constant S A3 oF g1t} (Contributed by Serhiy Storchaka in
bpo-32892.)

e ast.NodeVisitor H A = visit_ Num (), visit_Str(), visit_Bytes (),
visit_NameConstant () ¥ visit_Ellipsis ()= ©o|A A FH Ao &FF sto] v A
Ae TE2HA &S AJUth RE A5 =58 A 837] 91841+ visit_Constant () WA EE
Z7}3}43 Al £. (Contributed by Serhiy Storchaka in bpo-36917.)
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e asyncio.coroutine() W@ o= HAAFH P A 31094 A AF YLt easyncio.
coroutine th4l, async defE A& 31 Al L. (Contributed by Andrew Svetlov in bpo-36921.)

* asyncio o A, thZ ol thefl loop A AS] HAIA A2 #HAFHJL HA 31004 Al AHF
Jt}: 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 () o asyncio.create_subprocess_shell ().

« A7 AAE asyncio.wait () ol BAAH L& AEote 22 HAAH AL WA 31104 Al AF Ut
(Contributed by Yury Selivanov in bpo-34790.)

e gettext REANANE O §F =7 A A5 AFUTh: lgettext (), ldgettext (),
Ingettext () ¥ ldngettext (). 0|52 AZ T A vlo]EF g utstsin], A Ad FA4 93
G EAZ IS T A 7NH e FUTE FH A7 AT 5= syt sto] A 304 FYUIE
A e N s e = Akﬁskf Aol AN wHUth o] A58 2 H;F o LUhA Qs Th

&4 bind_textdomain_codeset (), WA E output_charset () 3 set_output_charset (),
&4 translation () Finstall () 9 codeset M7 W= S A= QG5 U TH 1rgettext () ol A
T AR 7 W &Y D]—. (Contributed by Serhiy Storchaka in bpo-33710.)

* threading.Thread® isAlive () WA =7} 3 X5 <5t} (Contributed by Dong-hee Na in bpo-

35283.)

o A AAE Wrolsol & B2 YA 4 g O]Zﬂ Decimal¥,Fractions ¥ AF+=Z HEE uj
EAE Pt g E AASCE Eol, __int_ () FIANEE JAT __index_ Uﬂ/\ﬂ = fle
A) ol thall H A FAuE LABAR YT o] T o Xd°ﬂ A= 1Ei 7bE 2k (Contnbuted by Serhiy
Storchaka in bpo-36048.)

s The ARES AT AxE A 2ol AT Ay ch:

— functools.partialmethod (), weakref.finalize (), profile.Profile.runcall(),
cProfile.Profile.runcall (), bdb.Bdb.runcall(), trace.Trace.runfunc() %
curses.wrapper () 2| func.

- unittest.TestCase.addCleanup ()9 function.

— concurrent.futures.ThreadPoolExecutor 3} concurrent.futures.

ProcessPoolExecutor? submit () HA=9] fu.

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

— multiprocessing.managers.Server 9} multiprocessing.managers.
SharedMemoryServer? create () WA E 9 ¢} typeid.

- weakref.finalize () & obj.

glo] M 2] S u Zoj| A, o] AEL2 § X A& o] A Yt} (Contributed by Serhiy Storchaka in bpo-36492.)

9 API & 7|5 HIAH

S 757} API:= Fho] A 3.800| Al A A% 95U th:

ulo] M 33EE], collectionso]A] ABCE I X E 3=
Az EE £ 3) oF gt} collections o] A & EE@' &9
392 A A= A5 Yt} (bpo-36952 &%)

o] A 3.70 A | A A, macpath EE°] Al A= <5 Y t}. (Contributed by Victor Stinner in bpo-35471.)

37_14

212 H A H 931, collections.abc ol A
= AL 38NN AAY Ao g A YA

:
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lo]l M 338 E FH A H o] T Z, platform.popen () T+ A AF JHUTH Al os.popen () =
AF-8 314 A] 2. (Contributed by Victor Stinner in bpo-35345.)

gtol M 335 EH H A H o] £ =, time.clock () TF+ A AHAF ‘/]D} Z A" g2 S, 8 F
Abatol] Wl time.perf_counter () YU time.process_time () 2 Al A& 5F4 A] 2. (Contributed
by Matthias Bussonnier in bpo-36895.)

e pyvenv 23 HPEE A A python3.8 -m venvZ A 5tod, o] H o] QB Z 8] E] 7} pyvenvy
2THEL} AZAT 01 Q=20 th gk £ ¢lof =1t} (Contributed by Brett Cannon in bpo-25427.)

* cgi BE|A parse_gs,parse_qgsl ¥ escape”} Al AE A FUTE 3to]H 3.2 o] &lof| A S A= A5
YUtk Al urllib.parse2thtml ZENA X E Jof _6]"4 o}

+ filemode ¥4 7} tartile BEONA AAT AGUTH EAE BE 0] A4 kL, shol M 3358 H
25 Q1 o,

¢ ipazsor A47h o ol A48 WokEeld Yguich K317} 8519 Aol 93 349041 4712
SUth o2 ZE vy W= oA 719 = A8 Yt} (Contributed by Serhiy Storchaka in bpo-29209.)

. XMLParserB] doctype () WA E=E Al A 35 Yt} (Contributed by Serhiy Storchaka in bpo-29209.)
 (unicode_internal) T = o] A A= <5 t}. (Contributed by Inada Naoki in bpo-36297.)

e sqlite3 2 E9Y Cache®} Statement AR = A& AL Al =& 5 A 95 Yt} (Contributed by Aviv
Palivoda in bpo-30262.)

e fileinput.input () @ fileinput.FileInput ()2 bufsize Z|¥E QAX}+= FA] F g1 glo] R
3.6 5 E H A= Qo m, o] Al A A= 5 Yt} bpo-36952 (Contributed by Matthias Bussonnier.)

gto] W 370 H X H sys.set_coroutine_wrapper () & sys.get_coroutine_wrapper () T
= A A= 955 Y t}; bpo-36933 (Contributed by Matthias Bussonnier.)

10 ujo|M 3.82 0|4]5}7]

rot

o] AL YR DE 2L LTTFE gt ol o] AP WG AT THE W 24 AFE e

.

10.1 umlO|M S=to| HA

e A= BHHA (yieldQ} yleld fromd B2F) L o)A A=A AT Al ole Zd oA 585 A
UYL (71 9 for 29 o]EB]E 3 4] A|9)). (Contributed by Serhiy Storchaka in bpo-10544.)

+ ofo]HIEIE] AAH(is® is not) 7t 54 F9 SlHE (& , =AY, %Z})Jr oA AHEE W H
&= o]A| SyntaxWarningS AU o2 %—%— CPythonoﬂ A L s) A= 4 /J\x] u}
Qo] Aol oo WAE AL UL o] AE AR5 S -9 1) BA AE e
A7t} (Contributed by Serhiy Storchaka in bpo-34850.)

+ CPython 1€} = 2] B} &= wof) w2} o] 2] & 4+ 4 9151tk 5ol 4 3.80) A& o] & 497} & Al g o,
‘1_5,—5‘],65] E]]}\%Lﬂlj/]oﬂ/ﬂ OJEE] EE 7]_11&11]] H]—/\ﬂ@‘]—_ O:“_?,]‘— E] /\]QZ] (Eg-’g]/]r/]' (Contributed
by Serhiy Storchaka in bpo-35459.)

* YA bool, int, float complex W = 2ol B dF FH oA __str_ 7S A AR
FYth olAl ol & object°ﬂ/‘1 str__ (S AEEUL 2aF oz, o]t FEae HH Z)
2o __repr__ () WAEE F3H EAE 28 93-S E Y th (Contributed by Serhiy Storchaka
in bpo-36793.)
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e AIXO|A], sys.platforme H+= F (major) HAE 33514 HF UL 'aix3' .. 'aix7' WAl A
raix' YUtk o] A WAL Foj Mo = A A7 28 o] 7] wEol, 34 sys.platform.
startswith ('aix') & A&l 2 o] &5 Yt} (Contributed by M. Felt in bpo-36588.)

e PyEval_AcquireLock () & PyEval_AcquireThread ()£ AE ZE 7} sto]dglo]| =3t 5o
S AN ~2¥G =& £83}9], PyEval_RestoreThread (), Py_END_ALLOW_THREADS () ¥
PyGILState_Ensure () & S&AFH A w5 Uttt o] &8 YoA oW, Py IsFinalizing()
o]} sys.is_finalizing () < &2t &S Ei?‘ﬂ—ﬁ Al £.. (Contributed by Joannah Nanjekye in
bpo-36475.)

10.2 ulO|M APIQ| HHA

ol A

G
co] gt

rlr

e os.getcwdb () T
PEP 5292 325141 A]
in bpo-37412.)

96l 4| ANSI S 5 0] A 7} o} UTF-8 Q15192 A8 gtk o §
= A5 20 A B &= H A5 A &ek5 Ut (Contributed by Victor Stmner

[-o

* subprocess.Popen< °JA o|E o T U2 52 A3l os.posix_spawn () = AHET
SUT 2548 A% 319 A2 85 QEMU A8 2 o B2l ol Aol A, o5 . posix_spawn () & A
3l Popen A E HE(Z2 33 Feh) I 22 d o o & YA 71 A g5y Al 24
ZZAN2E09] o}d returncode® 4 3 g t}. (Contributed by Joannah Nanjekye and Victor Stinner in
bpo-35537.)

. subprocess Popen./] preexec_fn A A= HE= A B AQE Z | H 2 T3E A GFUTth AB Qe =g
E]o A wj 7] H4E AFR-31H RuntimeError 7} @A €U o}, (Contributed by Eric Snow in bpo-34651,
modified by Christian Heimes in bpo-37951.)

* imap.IMAP4.logout () WA E+ B 283 499 o & FA3HA k54t (Contributed by
Victor Stinner in bpo-36348.)

e Jfo] M 33HE WA H o]FZ, platform.popen () T+ A AFHAFUY: Al os.popen () =
AF83}4] Al 2. (Contributed by Victor Stinner in bpo-35345.)

* statistics.mode () ¥+ thF 2 E (multimodal) T o] 8] 7} =0 A wff T = o] 9] & LAY A| 7] A] 9
Utk A, 99 dlolg oA whit= A WA R £ uk3kg ] o) (Contributed by Raymond Hettinger in

bpo-35892.)

e tkinter.ttk.Treeview Z# 29 selection() HAEE g QxS Wol S o] ] %\4 o} A
93 HAsH7] 98] AR A A St A2 3 ]“4 3601]/\1 HAA = JqFULH AES HAG3H
selection_set () ¥ Z2 E3}48 A= /\}3- 3F4] A] 2. (Contributed by Serhiy Storchaka in bpo-
31508.)

e xml.dom.minidom EE 9 writexml (), toxml () ¥ toprettyxml () WA E2} xml.etree]

write () HIAE X oA AL A7 X A AJEZ HE £AE HE3 E]—. (Contributed by Diego Ro-
jas and Raymond Hettinger in bpo-34160.)

e Z 1 'r' 2 I dom.dumb Hlo]EH W o]A= oA 7] ALAYTLE 'r' 'w' Z1ZE dbm.
dumb.open () 3 &= Hl o] g nl o] 27} 91 wl] WS A 245 Yt} (Contributed by Serhiy Storchaka in
bpo-32749.)

e XMLParser & A B Z#H 2o A H doctype() WAEZEE O T=5 A ¢ on
DeprecationWarning ™) 4l RuntimeWarningS & ¢4t} XML doctype A AL A & 3} 8
W Aol doctype () WA EE A 2314 A L. (Contributed by Serhiy Storchaka in bpo-29209.)

o AR 2 A A WE Ze A7 type. _new_ o] AEH o]E FHoll _ classcell  FES A|FFHA
orow o Zﬂ RuntimeError7} WALt} sho] A 3.6-3.79]| A] = DeprecationWarning©o] %<&
5 Yt} (Contributed by Serhiy Storchaka in bpo-23722.)

e cProfile.Profile S|t oA AH2E #HEXE AR E 4= 9l5 Y T} (Contributed by Scott
Sanderson in bpo-29235.)
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shutil.copyfile(), shutil.copy (), shutil.copy2 (), shutil.copytree () 2 shutil.
move () & ZAEZ EA (115 E A} (fast-copy)) Al2El &= A8 3 o} (shutil-platform-dependent-
efficient-copy-operations 2 -& ZZ 34 Al 2).

HEFo|A shutil.copyfile () 7] ¥ 3 Z7]7} 16 KiBol A 1 MiBE ¥ 7 = 95 th

PyGC_Head FEAZ AAF WAR AF U T2A WM E A= ele BE TEL A Ao}
gy T} (bpo-33597 #Z.)

PyInterpreterState 7+X A& (WH) 3t 3 <Y (A4 S & Include/internal/pycore_pystate.h) =
ol=FyHUTH EE M3 PyInterpreterState= 24 API(S} ¢FY ABD Y 4R E AL AL 4
AsUth AHAM = 2 Z=7t g8 ofYegtal Zatal oy, ofF & g d=EE AMEEHA
%71 gty th 28, st o] e R F = of 9 2 8tar ti Qo] gle ™ BPO o] & Al L.
Z2ALE F7] A8 28T ALY (58 APIY| A2 T4& SVt 2= 7Fe U h. (bpo-35886<

EESREN

mmap.flush () WA EE oA R E ==
o|dol =, I FAol S F wet 2Rt
o & Al 0°] vHeks] l5 Utk fre 2ol A
(Contributed by Berker Peksag in bpo-2122.)

xml.dom.minidom¥®} xml.sax EEL 7|22 0 2 = o H A g EHE A 254 &5t} (Contributed
by Christian Heimes in bpo-17239.)

oA A5 Al None= HESEAL o 2 A ol 9] & LA U T
Uth: xSl A 45 Al 00] ofd gho] W&H AUt
& A1 0 ghol WehE] 5 Ut ol & Al ol ) 7 A 5 U Tk

21 7] A& dbm tf o] E] 4] ©] 2 (dbm. dumb, dbm.gnu E+ dbm.ndbm) 9| A 7] & AtA| S} KeyError
th Al error(dbm.dumb.error, dbm.gnu.error =+ dbom.ndbom.error)E T A ZA Yt} (Con-
tributed by Xiang Zhang in bpo-33106.)

L Y3 <3 H AST. 2 & A= ast . Constant A2AHAZE EAFH Yt} o] A Z2 2 Num,
Str, Bytes, NameConstant % Ellipsis& ¢128® 2 31811 Constant QI2~E A7 ¥EEE Yok
(Contributed by Serhiy Storchaka in bpo-32892.)

UE oA expanduser () = ©] Al USERPROFILE $H7] WS Ao st dubd o Ak Ab-g2} A
Aol A AE 2 k= HOMES AF&3HA] €< U T} (Contributed by Anthony Sottile in bpo-36264.)

asyncio.CancelledError o2& ©]A| Exception©]| o}d BaseException® A43l1, H=
concurrent . futures.CancelledErrorS A< 3}A 95 Y th (Contributed by Yury Selivanov in
bpo-32528.)

asyncio.wait_for () &= |4 asyncio.Task ALEAE AL 0] HAE Sdl=27 7| v Y
Uth. o] A=, timeourol] TGS H 45 o] SA] ¥FElE 21 <5 Ut} (Contributed by Elvis Pranskevichus in
bpo-32751.)

asyncio.BaseTransport.get_extra_info () &4& oA (socket’ ©] name v 7] A4z AEE
] QFA A AR = Q= 47 AR S ¥EEgh o). (Contributed by Yury Selivanov in bpo-37027.)

asyncio.BufferedProtocol+s & Y34 ¢+ API7F H 5y th

AEFA A ctypesE 2 EH &7 ZE I DLLO| tf 8t DLL &</ ©] o] A ©] <t kA A 2] g Y th
A" A2, DLLe| U PYD g o] 5o = YaAH e ¢ add_dll_directory () & F714E & H
g 2E AL ESAAS A8 AAT YT 53], paTHet A &Y Y HE = T AHSEH A 2o,
olgfst Aol thst =42 tl= YW DLL Z A (resolution) of] & &= FX] ZFF U AH 2 S8
zZg o] o]y WAL Ze] =3t} add_dll_directory () 7} Y=X] Felsta, JriH o] &
AHE3te] gfol B gl E 228t U DLL U EHEE FrletdA 2. 957 A A= 9= o
©] E KB2533623 0] A X5 $l=A] FRlsl oF Futh(o]= A X Z2 I A= &1}, (Contributed
by Steve Dower in bpo-36085.)

peen} HH A Sl H A3 T o5 Fold FHOE thA] A Fofl Al AH 55Ut (Contributed by
Pablo Galindo in bpo-36623.)
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* types.CodeType PEP 5709 o€ 9] A& AxF& A 93}7] 9sl B2 7 5 HA 9] 2] of] A
ol 7} ¥ 5= (posonlyargcount) & ZE5 U TH A 1A AR} (argeount) = O A 91X A=A T (1 4] A8 A=+
Z3HE Y P YTt types.CodeTyped M EF replace () WA EE /\}%ﬂ‘?i F=7F v o=
FABHA THE = dHUTh

10.3 CAPIS| A

e PyCompilerFlags FZA| ol M 22 cf feature_version D=7} A8 715U Tth PY_MINOR_VERSIONS &
Z713 & oyt o] FE= 7| RH 0 R FAIHH, PyCF_ONLY_AST ZSWZ7} of_flagsoll AREH A=
o, &= Zu] 2k AF-8-5 Y o} (Contributed by Guido van Rossum in bpo-35766.)

» PyEval_RelInitThreads () &7} C APl A A AF IS5 UL HAFo 2 &34 ¢ H Yo}
th 4l PyOS_AfterFork_Chlld ) S AR S A L. (Contrlbuted by Victor Stinner in bpo-36728.)

o e 2ol A, C 32 B FE R o] =9} Cygwing A £] 8131+ libpython of] ¥ 25 #] ¢k<5 1t 3to] A
o] WA= uf, libpython< RTLD_LOCAL®] o}u 2} RTLD_GLOBALE & E % o] of gt} o] Hof &=,
RTLD_LOCALS AR 310], Modules/Setup?] *shared* A Mo oja) A= £F gtolBelg 9 C
33} ZHo] libpythonol 3= 2] 942 C 242 28 4= 25Ut} (Contributed by Victor Stinner
in bpo-21536.)

e PY SSIZE_T _CLEANO] AT A 42 AgoA] 7S FE EAFA Y LT o (o & S0,
PyArg_ParseTuple(),Py_ Build\/alue (),PyObject_CallFunction() 5)ZWo # Mg S A
€3} DeprecationWarninge] AUt} 3.100) W 4.090 A A A Yt} AAH 3 _-2 arg-p
£ #2384 A] L. (Contributed by Inada Naoki in bpo-36381.)

. @01 3 § (718 pyType_FromSpec () 22 W5 AE5) 9 AxdAE=38  AA o tfst 3+

ZE BREYL) oyt g AR e Fx A48 58+ Jlo] PyType_GenericAlloc () oA ©H A4

'GL—rPyObject Init () & PyObject_INIT () & &AFSYT} ]2 A 8d PyType_FromSpec ()
S 59 R Fol, AYH = Z=Y g %ﬂ]iﬂeé 25y o

=

Aoz ¥ P IS wA) v

kel A9, Fagol glolok Fuith T, AARAS YUV F 2EOR FE ASS S Y
(ohohe v 315 Aol o) oA B8] B 5 D orieh, oL E o oF o] 2l ep BhEs
@ 814 5ol ¥ 27| Py_DECREFE 528 927} 9%t

ole1% BES 382 Sut ol Astel W, ke WA G AEIHAA L

~Axdag Y F Y Aol o3 py_IncREFE A ASAA L - rkE. o] A
PyObject _New (), PyObject_NewVar (), PyObject_GC_New (), PyObject_GC_NewVar
T+ PyObject_Init () Y PyObject _INIT () E A& ot thE AHSAL B9 A5 5=
b-oﬂ al-/\gbﬂ—/\ 01/\1/]1;]._

o :

o Z rlo

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;

}

- gl

Al L.

]

BE = Fof EE ARSA A tp_dealloc 7t F O Hx S5 E ARAY| =S 544
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o :

static void
foo_dealloc (foo_struct *instance) {
PyObject *type = Py_TYPE (instance);
PyObject_GC_Del (instance);
#1if PY VERSION_HEX >= 0x03080000
// This was not needed before Python 3.8 (Python issue 35810)
Py_DECREF (type) ;
#endif
}

(Contributed by Eddie Elizondo in bpo-35810.)

e Py_DEPRECATED () M|Z 2 MSVC £ 28 THE JHUTH a2 oA 7| & o] & ol ook
ok
a:

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

(Contributed by Zackery Spytz in bpo-33407.)

« ABlz BB = He 7ls MEzolA SFF Y vtelv e T4ds AYskA stk AdA &4 s
AN YEH PyTypeObject+ tp_finalize (Py_TPFLAGS_HAVE_FINALIZEX tp_finalize&
217] Aol B FAH A 5y th & 235t A sto]d W@ o] 7Hiels BE X< 7HA L Atk
g

(Contributed by Antoine Pitrou in bpo-32388.)

L.

* ¥4 PyNode_AddChild () 9} PyParser_AddToken () & ©|Al % /|| 37} int A2} end_linenoS}
end_col_offset& ¥rolE Yt}

« MinGW =7} python38.d110] thall A4 F 33 4 JE= 58381+ libpython3s.a 4L tE
At A= vz of 235 2] 5T O] -’4’01 o] & 239, MinGW binutils 3} 7] X] 2] 92 9l gendef
9}dlltool EFE AT F Jd5Uth:

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

A9 pythonxy.d119] $] = AE90] Ax FH7 A D ofol e} hFUTh AN g2
using-on-windows & 22 3141 A . A7} 2ho] H 2] 2] pythonxy. 1ib(ANH 0.2 sho]d A A B7e)
libs Y H g YUth &} 22 g 2 of ] A3l oF gt
(Contributed by Steve Dower in bpo-37351.)
10.4 CPython H}O|E T E HZA

° ?_]E‘]EF/]FA EE%%%&Q%O&E%E}L §Z1 74_‘7].0]3%; O] A]%QE 1%_€_§1—H%%‘/]q
Agtd )= o)A gk 2L XA S break, continue W returno] th3t A8 TEE ST E3H= HA
A 9Ye 2T
% 3 E BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP % SETUP_EXCEPTE Al A F Utk A
2% %3 E ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY ¥ POP_FINALLY 7} F7}5 ¢l Y th

END_FINALLYS}WITH CLEANUP_STARTS] T Zto] HAE & T}
(Contributed by Mark Shannon, Antoine Pitrou and Serhiy Storchaka in bpo-17611.)

e async for FZA thF FE S await T off LAt Y E A7 AT MERL FIZE
END_ASYNC_FORZ} 37} 9% - U t}. (Contributed by Serhiy Storchaka in bpo-33041.)

32



https://bugs.python.org/issue35810
https://bugs.python.org/issue33407
https://bugs.python.org/issue32388
https://bugs.python.org/issue37351
https://bugs.python.org/issue17611
https://bugs.python.org/issue33041

« MAP_ADD+:= O] A g2 28 A WA @ 4%, 7|5 F WA 4% 7|t} o] W32 PEP 5729
Al <ol el 9 el Az el dolA 717F gt 44 WA F7HE =5 517 A8 weolssyth
(Contributed by Jorn Heissler in bpo-35224.)

2

10.5 022} =+

WE g AA 2GS P A 34 AR WA 23 YEE 2AAH U Tools/
scripts/var_access_benchmark.py. (Contributed by Raymond Hettinger in bpo-35884.)

T2 gho] i 3.3 o] 59 A5 ol theh 2 At}

Python version 3.3 3.4 3.5 3.6 3.7 3.8
Variable and attribute read access:
read_local 4.0 7.1 7.1 5.4 5.1 3.9
read_nonlocal 5.3 7.1 8.1 5.8 5.4 4.4
read_global 13.3 15.5 19.0 14.3 13.6 7.6
read_builtin 20.0 21.1 21.6 18.5 19.0 7.5
read_classvar_from_class 20.5 25.6 26.5 20.7 19.5 18.4
read_classvar_from_instance 18.5 22.8 23.5 18.8 17.1 16.4
read_instancevar 26.8 32.4 33.1 28.0 26.3 25.4
read_instancevar_slots 23.7 27.8 31.3 20.8 20.8 20.2
read_namedtuple 68.5 73.8 57.5 45.0 46.8 18.4
read_boundmethod 29.8 37.6 37.9 29.6 26.9 27.7
Variable and attribute write access:
write_local 4.6 8.7 9.3 5.5 5.3 4.3
write_nonlocal 7.3 10.5 11.1 5.6 5.5 4.7
write_global 15.9 19.7 21.2 18.0 18.0 15.8
write_classvar 81.9 92.9 96.0 104.6 102.1 39.2
write_instancevar 36.4 44 .6 45.8 40.0 38.9 35.5
write_instancevar_slots 28.7 35.6 36.1 27.3 26.6 25.7
Data structure read access:
read_list 19.2 24.2 24.5 20.8 20.8 19.0
read_deque 19.9 24.7 25.5 20.2 20.6 19.8
read_dict 19.7 24.3 25.7 22.3 23.0 21.0
read_strdict 17.9 22.6 24.3 19.5 21.2 18.9
Data structure write access:
write_list 21.2 27.1 28.5 22.5 21.6 20.0
write_deque 23.8 28.7 30.1 22.7 21.8 23.5
write_dict 25.9 31.4 33.3 29.3 29.2 24.7
write_strdict 22.9 28.4 29.9 27.5 25.2 23.1
Stack (or queue) operations:
list_append_pop 144.2 93.4 112.7 75.4 74.2 50.8
deque_append_pop 30.4 43.5 57.0 49.4 49.2 42.5
deque_append_popleft 30.8 43.7 57.3 49.7 49.7 42.8
Timing loop:
loop_overhead 0.3 0.5 0.6 0.4 0.3 0.3

W X u} 3 &= python.orgof| A 22 = 9l+=macOS 64 B E H =& 4 88 5} Intel® Core™ 17-4960HQ processor oY A]
SAHAFUTE A3 A3 HE = oW Y22 FAFYTH
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11 nlo|M 3.8.12| ==&otsh H

N

Argt

A 74 Bl EA| 2 Qld)], asyncio. loop.create_datagram_endpoint () & reuse_address "} 7| A4+
o & A5 A FF Ut o] 212 UDPA A &7 84 SO_REUSEADDRY] &2 wfj & YU th AA| S W &2

loop.create_datagram_endpoint () A WA E FZ 34 Al 2. (Contributed by Kyle Stanley, Antoine Pitrou,
and Yury Selivanov in bpo-37228.)

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 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, universal2, is now available to natively support both ARM6 4
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)
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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
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)

18 Notable changes in Python 3.8.12

18.1 u}O|M APIQ| HHA

Starting with Python 3.8.12 the i paddress 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)
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