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#H 2] A} Raymond Hettinger

o] 7] Atell A= Shol M 3.7 ¥l &ko] 3.8 M 22 7]5 ol &3l A Futh A S W &2 changelog &
FxeA 8

Python 3.8 was released on October 14th, 2019.

o) AE QYL AL B - ol AF I ekaslel ot 91E

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

A4 A2 Fol = v 59 ol ol ggith A AR F A Ba g QXA AAL T B,
3 ksl :

discount = 0.0
if (mo := re.search(r' (\d+) iscount', advertisement)) :
discount = float (mo.group (1)) / 100.0

o) A Rx F2E AASY) A9 e A4S T £z o] whiol A 2 ko] ThA] B2 & while

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

e 204 A4E o] A witlolE Do w2 AE AmedaolA E ThE A4S Ale 7t A7
Yk

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

BERAAAE Eola 7MEAE NASHE HES A E vtk E 7] 8] A4ER} AFS-S A SHEHA Al 2
ZFA| 3 A L PEP 5728 F23HAA] L

(Contributed by Emily Morehouse in bpo-35224.)
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https://bugs.python.org/issue35224

U 4 A HSE A A A0 A Gk LA A ABL S YT ANFE A2 TS
vl A = 2 o :H o] EH C g4

o] &Yt} o] A& Larry Hastings ¢] Argument Clinic 4.?-
3l help () 7} Hoj & 213} E]’Sﬁi‘ﬂm%}l/]r/]'
th ool A, B 7] M a2t b= 91 2] AGolH, cvhde AX U Z|HEL 5 o, et} fE= 7|9 E A& 0
ol oF g}

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

£(10, 20, 30, d=40, e=50, £=60)

SA R, 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] 7MY B 7HA AHg AEl e 4 St A F47E 71 E C E B4 BAL s Ful d S glrke
AUtk A Sof, W divmod () FHE 719 E A4S 354 S5 Uth:

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

T T AR At s i) WS o] ol =] H A ¢
YA len () 349 /ﬂ‘ﬂ—len(obj, /) 4yt °

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

$o% EASY FeboldE T S A g0l ) Ws o] B2 el
4 @]%%01 statistics EEOA], vj7] W4 o
o

I 22 g BA w2l bl A syt

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

T ted 7I9ER =29 A 7] djEoll, W7} M o] 5L **kwargs ol Al

>>> 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}

9ol 7Y = ARE ol Eojof 3= T A= LHE I A Gyt o8 59,

o= ¢
22 collections BEL XA Hole A dUrt}:

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.)



../howto/clinic.html
https://www.python.org/dev/peps/pep-0570
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23 HIIUE HIOIE A THAS /Bt HH T AIAT FHA

A PYTHONPYCACHEPREFIX A4 (-Xpycache_prefix@ & A}
7|12 __pycache__ 35| tjdEl 2] thAl Mo HH 5t A A~H
AAE FAZYTH

MAIY Y X += sys.pycache_prefix®E B EH YT (None2 _ pycache_ 3¢ tjd g g 7| &
AAE HEFE Y.

(Contributed by Carl Meyer in bpo-33499.)

Im ®

Ao g A Frets 22 ABIE ARt} fu 2o A,
=] =5 C &3 ¢FA (stable) ABIS AF-&3] A

= .
dejs e o2 BEE oA ABI S 8g Uth: Py DEBUG A E2E BYdt+ A2 He
Py_TRACE_REFs a2 5 AR FFUTh o] A2 ABLH] T8 T =T WYY} sys.
getobjects () &4 2} PYTHONDUMPREFS 37 W4 & $7}16l= Py_TRACE_REFS WA 2= 2L
./configure —-with-trace-refs Y& A4S A&t A& 4 95t} (Contributed by Victor
Stinner in bpo-36465.)

Y2 A, C &L e Z o] E 9} Cygwing A 9] 3Fa1 = T &= libpython o] & 25 A ¢k<5uth o] A
Ao w Y sholdo] 34 clolnele] dhol A e A o] MEE CHFE R S A5
(Contributed by Victor Stinner in bpo-21536.)

FY2o A, FojHol U1 RuEg A uf, X ELE oA Hegla REE AstYd C 333 ¢HF
(stable) ABIZ A3 dH C &= 25 b] t}. (Contributed by Victor Stinner in bpo-36722.)

o] HE &R Zg T JASHE, 22 ——embed A4S python3-config —--libs —-embed
o] Ag3le] —~1python3.82 Hojof Ut} (L) = & TS libpythono] B AU T}. 3.8 o] 5= &
T 2 Y3ste] ¥, WA python3-config ——1libs --embed& A|E 3}, A3} python3-config
—-libs(-—embed ¢l°]) Z WA 3HH A 2.

SolNE 28 =g Mo Y F37] Y3, pke-config python-3.8-embed R ES F 75 Y Th:
pkg-config python 3.8-embed --libs & -lpython3.8 g xSttt 38 o|3E BT A
A3t# ¥, WA pkg-config python-X.Y-embed --libs & A|E3}1, A3 3} pkg-config
python-X.Y ——libs(——embed $1¢]) 2 thAITFHAI L (X.YE To] W HAL Z FA A Al ).

Wl o], pkg-config python3.8 —-libs + ¥ -lpython3.8< :ﬁﬂﬁ}ﬂ or&Urh C &3
libpython ol & Z= o] A= ¢+ H U th (FEZ 0] =9} CygwinZ | €] T, o] 52 2T HEE A HUTh);
ol HAL olx A 07 o] H WA} 3= 2] k<5 th (Contributed by Victor Stinner in bpo-36721.)

25 f-EXAE2 AA2 MT
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FEADO] - A AAE FABE U, £
T3 49 Jﬂ(repr)oiﬂz Uttt 9 &

Al CleHZ S 2I6H =& X[FE L Ch

03
ol
rir
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expr=}' 3} 2L L EALL BHHY UAE, 55, 3714

=9:
>>> user = 'eric_idle'
>>> member_since = date (1975, 7, 31)
>>> f'/{user member_since !

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

A el fEAd 2 A AHE Ao E BEAe) AT BAH L FAL B 2 ANE S Ywuinh:

>>> 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: IIO|M ZHE}Q! ZHA} &
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PEP 578 ZX 3} A L.

2.7 PEP 587: mlO|’M x7|3} 1M
PEP 5872 5ol 27]315 /44 3h= Al 22 C APLE F7}381o] R Al A of th gk Al gt Al oj <} 7§41 =
of# g AlFuch
MEL FZA:
e PyConfig
* PyPreConfig
e PyStatus
e PyWideStringList
M2 T
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/issue36817
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] & 3 WY ¥ F & A o] _PyRuntimeState.preconfig(PyPreConfig &) <}
PyInterpreterState.config (PyConfig §) @ =& 7}ty t}. PyInterpreterState.
configt A T4 W9k 7]k 3 (private) W58 hA S A& 22 740 Bck
AR A sl d 2713 74 S BEAIA L
ZFA 8 A W 2 PEP 5872 XA 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 APL. 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 & A 774 A (provisional) Y Y T}, 5 3E & Tho] M 3.90| 4 &3] F s A YU
ZLA 8 AL PEP 5908 =z 344 L
(Contributed by Jeroen Demeyer and Mark Shannon in bpo-36974.)

29 O} 2H tiE H|0|E] HI{E AIESt= L2 ZEEE 5

GE] Foju dE vA 2 A AL Z8317] 98l pickled AFREA Tl LA 7ho] 2 H|o]HE
Ao, M2 e] EAME EolL HolH T54 G453 22 AHSA Y Ve A8t ASS A A
st Aol oYt

pickle ZREZ 5= B4 A2 Ao wpe} PEP 3118 33 t]o]E| 7} £ 5|2 ~EAR} HEZ A5E
Fole ol B WME W E AAT YT
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* continue ¥ 7@ FAE A finally oA AHEE 5 gAdFUTE oA 3800 A= ©]
A sto] Al 7 =] 9155 U Tt} (Contributed by Serhiy Storchaka in bpo-32489.)

e bool, int ¥ fractions.Fraction @ol|& o]A] float 2} decimal.DecimaloA] B AT =
A 5 /\}751- as_integer_ratio () WA E7} dH5Yt} o] 22 API &4S 53l numerator,
denominator = x.as_lnteger_ratio O 23 o 2 oA ASIIEE T 5 IS
Y t}. (Contributed by Lisa Roach in bpo-33073 and Raymond Hettinger in bpo-37819.)

e int, float ¥ complex? A A X]—“ olA AT WA= __int__ (), __
__complex__ () EAHEE F Y& W, _index_ () SF HAETI oW AT 3]
t}. (Contributed by Serh1y Storchaka in bpo-20092.)

e I F Ao \N{name} o]|aA o] = A Ho] 75 AF Ut}
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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 M Bl Y Bl F= reversed () E ARl A Y] ©4 9 Ao oJH O E E 5
2Js5 Yt} (Contributed by Rémi Lapeyre in bpo-33462.)

s P T EoAM 719 E ol 5ol 5 8d ol B AlRE S U 59, £ ( keyword)=arq)%ﬂ%
SGH A Guuth 719 E AR o] X o] = 1"411% odel A s A 22

31 5 Y t}. (Contributed by Benjamin Peterson in bpo-34641.)

¢ yield®treturn oA 9] dnisld olHE A A2 %%H A= 23 E 27 5HA eyt
ol & yield} reurn F ¥ o] Akt =7 H 2 e A A 8= = wHE U 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 ZEANAAYE du7twd uf, At = {83 Al ¢} 3
SyntaxWarningg FAFUth o] 22 ©A] 3 BWH FEol 8ol okyetal 4] TypeError
£ 7| A8 A Y Yt} (Contributed by Serhiy Storchaka in bpo-15248.)

e datetime.dateltdatetime.datetimed] A B Fe22 datetime.timedelta AR 7+ 4F
& A4 o)A W o] A FE| AT ol A H FE 9] AAEAE U T o= astimezone ()
JJr 22 datetime.timedelta AtE S A H = 7&7@, Ao 7 A& s Al wEl o E S
=]t} (Contributed by Paul Ganssle in bpo-32417.)

o 3}o] A Q¥ Z 2 E] 7} Ctrl-C(SIGINT) o] 3] I Y E H 3 12 Q3 KeyboardInterrupt %
7F S| A koW, gho] A ZEA| AL o)A Cul-CE Q& FUTh= A2 S 23 22 A A7 AT
T AEESIGINT A 18-S Tl AL EHIE 385 I5E 53 E5F Yt POSIX 2} A =99 A2
T‘/H@r*—‘, MANA 2T HEE Sul2A £E317] 935 o] & A& Yt} (Contributed by Google via

Gregory P. Smith in bpo-1054041.)

o B F —LE:I_EH o AEFE 2 7)E 4o Y3t types.CodeType AA S AT 2271 Q)
th Z = A= EWolBE, 7|& & Ao 7|Rkst= A I = AAE vhEolof Futh 19
o 7 W w2 of], thA A FPFUTE o)A, A2 replace () WA EE AHE3HH 2 7HA] ¥
W Manto g BARS vE - Q5T

S data )7 M7} 7| Y E ARE AFLE R UEE statistics.mean() F5FE 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 A% pou ) B A A5 F AL ol WOl DEALG A2 0§45 HETY
A L0 o e B S A A Sh Bt Ao A S 1 Ao 4

m
%
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wAEE 7:114‘_%“413} A& S0, RER 1370 3389 5] o5 Aiteleld, tha3t 2o

119
>>> 119 * 38 % 137
1

! (linear Diophantine equations)®] & ol A YEFG U T} o] & E9],
S o, WA 42580 o 369 (mod 147) & ThA] &

>>> 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 grol F AR AEES, 92 Fxeid2 9-d e BHE R E 738
H 5

>>> # Dict comprehension

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

actor? Chapman

role? Black Knight

actor? Cleese

>>> # Dict literal

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

actor? Eric Idle

7 BN U YH WSS G BAA A AT 5 A7 HRol, RgE A A=Y £F
Aol 83Tk
>>> 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__ () A E& oA 27]0| A 67] 8.4 ol FE2 W& = F Ut o]
Aol =57 A% ‘/]r)r M2 AHA o4 HA 84+ (obj, state) ABE Z=ZHEY
Ut o] & F3l 523 WA 2] e A T 2E A A o]T 4= 55U Th Noneo] ofU W, o] 28| &
2AA)e] __setstate_ () WA =Rt} At} (Contributed by Pierre Glaser and Olivier Grisel in
bpo-35900.)
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4 Ml 2=

e NJ2E importlib. metadata E2 AR A 7] XA A HEHOlHE AE F AEE (A F
S2)AFFYULh o & Eof, AXH A7 A HA HE, IPA 55 & F2 T 5 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"'),
PackagePath ('requests—2.22.0.dist-info/RECORD"),
PackagePath ('requests—2.22.0.dist-info/WHEEL") ]

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

5 HME 2E

5.1 ast

o] A AST = E&= L—_E Lo A&t A= A F5t= end_lineno end_col offset JJEZHRHEE
ZFYh (0] A2 1ineno® col_offset A EREV} Y= =T A8HUT})

X S ast.get_source_segment () = EAH AST =29 &4 F & wl3shy ],

(Contributed by Ivan Levkivskyi in bpo-33416.)

ast.parse () ¥ole R 7 =2 AW L7 AF U

* type_comments=Truet 57 AST =59} 13%5 PEP 4849} PEP 526 3 42 HlAEE 112
St & uth

* mode="'func_type'-ZPEP 484 (X7 F F4) (= B2 AST .= =of tisff gkg Uth & +%
2Ase o AEE 4+ 9EU T

e feature_version=(3, N) 2 oA WAL Fo|H 3& A H
feature_version=(3, 4)+ async®awaitE o 2Foj7} o}

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

asyncio.run () 2 YA APIE 9 3ta ¢+ API7 H 5 Ut o] &5 o|HE F
#elstdA TRES APty AHE WEE = U AR = Utk dE &

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

return 42

asyncio.run (main())

7L U e F5FUh

10
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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 72 22 8 BT Y mebA, asyncio. run () 2 asyncio Z2 IS AP st= o] HEH =
5] o] o] of ] .
(Contributed by Yury Selivanov in bpo-32314.)

REPLS A2t Uth o] 2 &3l 249 await

python -m asyncioe A5t v o] E] B 1A H] 5 7] 3
gujuitt 2L o|HE FZE W= E asyncio.

7
ZFdeZEsmaAAddT S ASUY. HeE S

run () & Jé sed a7 elsyh:

$ 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 o] 2] &= o] A| Exception©] o}d BaseException A£3t1, H+&=
concurrent . futures.CancelledErrorE 44314 %55 Yt} (Contributed by Yury Sehvanov in bpo-

32528.)

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

ProactorEventLoop+ ©|A] UDP%E A]-¥ g4 t}. (Contributed by Adam Meily and Andrew Svetlov in bpo-
29883.)

o] Al ProactorEventLoop”} KeyboardInterrupt((CTRL+C)) ol &3] ¢l HE & 4 A5 th
(Contributed by Vladimir Matveev in bpo-23057.)

asyncio.Task Woll & & ZFEE A7) Y3lasyncio.Task.get_coro () & F7F3 5t (Con-
tributed by Alex Gronholm in bpo-36999.)

o)A name 7| ¥ E QARE= asyncio.create task () Y create_task () o|HIE = flAEo] A
AU, B3 A 2] set_name () WA= ggs}oq asyncio B ~39] o] 28 2 A8 4 9laU T}
B3 o] 52 asyncio.Task? repr() 3o EAH W get_name () HAEE AR5} 23 &

4= 5 Yt} (Contributed by Alex Grénholm in bpo-34270.)

asyncio.loop.create_connection () o Happy Eyeballso]l t] 8t x| g o] 7= S5 Ut 53&

Al
76 5}7 1 1&H, = 7He] w7 —|—7P F7h= A5 YT happy_eyeballs delay2} interleave. Happy Eyeballs F1 g

2 Pv4SLIPV6S A QL3 2L 22 WA & BFEE AJL3}o] TA ABS A T8 SHAHS
%k/z}?.,}q t}. (Contributed by tW1ster01d ambassador in bpo-33530.)
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5.3 builtins

YA compile () ©] ast.PyCF_ALLOW_TOP_LEVEL_AWAIT Z#]1& oS o] =& /JAxE g5
ol A} Ze L7t ALH Y, compile () = YA O 2 {FEHA FHOE o= A4S T a
async for Y async with 7+&& 013-51'\/]1’/]- 1% CO_COROUTINE Z#|18 ZAHA v E7] I
AR 7} vrgk= o 4= 155 Y t}. (Contributed by Matthias Bussonnier in bpo-34616)

5.4 collections

o] Al collections.namedtuple () 2 _asdict () WA =+ collections.OrderedDict tjAl
dict & ¥F&g Ut sto] A 378 E It 97t €A E BEA5H7] wiwol o] A o] ZFe
Orderedbict ] 27} 715 0] Bashu, Alokd A PHE ASe Foz ARE A2DHE A
OrderedDict (nt._asdict () ). (Contributed by Raymond Hettinger in bpo-35864.)

5.5 cProfile

cProfile.Profile 2 ALt o)A AHAE A AR ALT S S5 Uth e xd I BES =2

5} S 2

import cProfile

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

(Contributed by Scott Sanderson in bpo-29235.)

5.6 csv
csv.DictReader+ 9| A| collections.OrderedDict B4l dictd] AAHAE HISSU T o] &

FE oA A3 e £AS FA5HA ¢ w21 W22 E g A& th (Contributed by Michael Selik
in bpo-34003.)

5.7 curses

SFA ncurses BRolH el o] tie +x23E HA ARE E= AME2 W
ncurses_version. (Contributed by Serhiy Storchaka in bpo-31680.)

-
i
e
N
e
x>
L
v}

5.8 ctypes

HE-fol A, cpLL B M E Zefj 2= oA 5 LoadLibraryEx &9 1—41 S Ze) 18 A A s}_ winmode
W AeE ‘%‘:‘OPE?J‘%D} 7]2 £ 2= DLLo] A 74 7é‘i(ﬂxﬂb‘r T AR }27] DLLS 2E3h+=
ol AR S JtbH) 2t add_dll_directory () 2 37HH A2 & £3}5}0] A]é] 3} 22 9] = 9] x| o] A} W DLL
Z2£4E 2352 E 4 A H Yt} (Contributed by Steve Dower in bpo-36085.)
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5.9 datetime

SO, &% 9 @Y7 date datetime AAE 424 A=, M2 WA WA A datetime.
date.fromisocalendar () £ datetime.datetime.fromisocalendar () & F7F5 YT} ] A
E2 7+ F9 29 isocalendar WA E=2 9 Yt} (Contributed by Paul Ganssle in bpo-36004.)

5.10 functools

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

s 9tk g A o] F AR BE Z]%%‘/]"/EPZ

Wt Tk obd AR A A e o B2 A S

@lru_cache
def f (x):

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

(Contributed by Raymond Hettinger in bpo-36772.)

2"~ = Fo A H AAE £A4S 93 A 22 functools.cached_property () B Zd o]

& /1% ok

import functools
import statistics

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

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

(Contributed by Carl Meyer in bpo-21145)

Ada "2\ A E ASS HAEE AUE T4
singledispatchmethod () HZ & o|EE F7IA5 YT

22

g 3

M & & functools.

i

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 7kA = ATl (generation) S W= A & & generation Wi 7§ HME W2
= )55 Yt} (Contributed by Pablo Galindo in bpo-36016.)

5.12 gettext

pgettext () 9} 1 W3 L 713914 Ut} (Contributed by Franz Glasner, Eric Araujo, and Cheryl Sabella in
bpo-2504.)

5.13 gzip

XH‘&]‘_/E‘ 2)\% %E_'ﬂ% —"H’BH gzip.compress ( Oﬂ mtime UH 7H H- = —%—7}?&%14 c}. (Contributed by Guo Ci
Teo in bpo-34898.)

S 7Y FastA FAYU E8E ezip 9429 45 o] Al 0sError thAl BadGzipFile o 2] 7h A ¢
Y t}. (Contributed by Filip Gruszezyriski, Michele Orrli, and Zackery Spytz in bpo-6584.)

5.14 IDLE 1} idlelib

3} AF=}2] General ] ©] A 2]
E2EYI VR ER
2] . 2. A A A2 ol A &3 s A
ES U]'o . 2 EE gFE Y5t F Lo Fo g 4% 5 5y th (Contributed by Tal

Einat in bpo-1529353.)

AREAF Aol Ao r REs A6 H Bl Run #5oll (Run Customized) & F7FgUeh 4= EE
W % AAE sysargvol F71E LT E QTR AHE R 2] AW R3] A7) ThA dhebdh e A
A A 2E AMALS AT 5 5 T/} (Contributed by Cheryl Sabella, Terry Jan Reedy, and others
in bpo-5680 and bpo- 37627.)

IDLE HF 7] Fol] AelHe & HET S ? 7Vl Yt A2 74 ti 3k A2 General Jlof| M A 31A] ob=
E T }lol dH 14 D}. 7NEFg e E FA HﬂwTOH/H 3EAIE A 5 A A Ut (Contributed by Tal
Einat and Saimadhav Heblikar in bpo-1 7535.

0S Wl o] e 1 Q155 & o) 4] 5o A 4D} Tel AA
o] ZE| 23} 7|8 BMP7} ol £ 418 AJ8 8 5
A SYHEA N Bo e £ YEUTh FALL Tel
oA k34 A LItk (B AFgol 81 5o

bpo-13153°)| A & A5 t})
New in 3.8.1:

~

W] AF2E Ut o] S 53 IDLELS 1
ColE e Bl RAISHAVY 2 HEo 5
oA gtolH o ® HEFP T H E2= A

9l u} & W Serhiy Storchaka 7} o] A

30,
fy
o=
o=

i rlo dT 0w

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.)
919 M7 AL 37 fA B Aol Az o o] 43 g5 U Th

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

inspect.getdoc () &4+ o]A| __slots_ JEBHEZ}I o] ZAEFQ dictH EAEHS IS
T AdF5Yrth o] AL property (), classmethod () ¥ staticmethod () o & ] b 7}A] a1 Y=

AT R EAIS 2 A A B Th

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 BT (-Xenv)2 Tl 1 ¥
delE =1 gyt s
Stinner in bpo-18748.)

oA, close () WIAE7F A3l io.I0Base 3o g gto] A 71 o] A
ToME 7B Ao o7l &3] FAH Yt} (Contributed by Victor

1)

=
|

=

5.17 itertools

rlr
o

Z AL AR A8 A initial 71 = AAE FHASUTH:

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 PSS FE O JSON AA 2 L& EA3}= ——json-lines A& F719 5 Y th (Contributed by
Weipeng Hong in bpo-31553.)

5.19 logging
logging.basicConfig () ol force 7| Y E QIALE 2715 UTh Fo® AASH, FE Z A d244H
7€ A 7E ve AR ARE 7S F3 6] Al AAS L 2 Y

o] AL oAl BAE A AE U & 2 A basicConfig() 7} 2= W, basicConfig()°ll 3t & &2
43 FAIE JF UL o2 Q3] i3t ZEZE U Jupyter R ES S ARSI tpSs 2 7] A SAS
:@{ﬂ)AF@ T 72 X717} o8 PSUh

(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 Aolo] 2Bl A E A4S Y 2L S math.dist () 7 F7HE Q55 Ut (Contributed
by Raymond Hettinger in bpo-33089.)

o5 A S A2 st EF math.hypot () &5 FFAF U o] dol+, 2-D Ao~ v A AP FYTh
(Contributed by Raymond Hettinger in bpo-33089.)

(start) FE(Z1EZE: DI 52Fe] olHH B2 F& w3sl= sum () & -8 &9 A &< math.prod () &
F7H 5 U

>>> prior = 0.8

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

(Contributed by Pablo Galindo in bpo-35606.)

M &2 & 23} 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.)

AL AFZL ET a5Hdo g AR 2 A A4kt 935 /‘HE$ T math.isqrt () & F
ZFAs Ut Al g Al glo] 2 A& ALY floor (sqrt (n) ) BT W22 Wmath. sqrt ()

®r} =g

>>> r 650320427

>>> 5 = r ** 2

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

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

(Contributed by Mark Dickinson in bpo-36887.)

T math. factorial ()2 B&int-77} obd QIAE whopE 0] 2] k51 th. (Contributed by Pablo Galindo
in bpo-33083.)

5.21 mmap

mmap .mmap F 20 = oA madvise () A/AF S &0 BM A= madvise () WA EZF AF YT
(Contributed by Zackery Spytz in bpo-32941.)

5.22 multiprocessing

MZE multiprocessing.shared_memory &S 735 U th. (Contributed by Davin Potts in bpo-
35813.)

macOS of| A, o] A 7| B & © 2 spawn A2+ W] o] A1 Yt} (Contributed by Victor Stinner in bpo-33725.)
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5
873 BES YEE A1} ctypes S AH§ 3t DLLS ZEF u] o] g1 F% 4o
BEE A7) A8 A=A MZE &5 add_dll_directory () 7} 57} $l5 U o} (Contributed
by Steve Dower in bpo-36085.)
o}

MELos.memfd_create () 7} F7F o] memfd_create () A|2H &2 7H4H
by Zackery Spytz and Christian Heimes in bpo-26836.)

A= o A A3 A] x| A (reparse points - 4122 32} t] g 2] A A (directory Junctlon)% FIshth S
Aget7] AT WS TF =D Xﬂzﬂiﬁ‘”ﬂ SYTh 53], os.stat () 2 oA &G A A A
A Pste B E AL EM5A T os. 1stat () 2 (o] & /\1&71] o] E (name surrogates) ) 2 41 ¥ = = )5 A
A AT AT T2 0] 2L 55, stat () A gqu} EE A$ol, stat_result.st_modes= AEEY A3
o 9k s_IFLNKE A A3t th-& 3«] A A A Hell= A Ayt thE 739 AsA Ad=
A5 W, A stat_result.st_reparse_tag QEZHEE SQSAHAIL

Y=o, os.readlink () & olA HAHE FAE d& 5 A5UTH islink () = HHEHE F Ao
g3l FalseE 9H&Hgo v-%d*‘*l* wh2pA] 1sllnk% HA Fdles T == AAS AL tAdEH =R
A SHA T, o5 . readlink () ] o & Aelshs FEt AU o)A F22 A2l F 5 ggich

(Contributed by Steve Dower in bpo-37834.)

. (Contributed

]

F

5.24 os.path
exists (), lexists(),isdir(),isfile(),islink () ¥ ismount () 2L & A A= vsts}
Eos.path &£ oA OS FFoN A T 4= gle AL I EE 3}'5]'— 7420 &l valueError

U 242 4B Z8 2 UnicodeEncodeError 2} UnicodeDecodeError 5 WA Al 7]&= Al False
£ w33 o}, (Contributed by Serhiy Storchaka in bpo-33721.).

A=A expanduser () & ©| A USERPROFILE 37 W& A5t ubd o2 Ak AbE-2L A A o
A A= 2] b= HOMES AF8-3}A] 925 Ut} (Contributed by Anthony Sottile in bpo-36264.)

PEFONA isdir ()2 EASHA b= P H 2o that FFo thsl HE Trued RI&8HA 5o

AE oA realpath () = oA A& Fa9 ddH e JdS Ak A4 A - S 27 (resolve)
.
(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 ()} Z2 E g d A3} E W33 = pathlib.
Path HIAEE 0SS £&FA 3T 4 = X7 28 F 2o thal] valueErrorth 122 A8
£ 32 UnicodeEncodeError & WA A 7] = )4l FalseE W t}. (Contributed by Serhiy Storchaka
in bpo-33721.)

AZ2E 78] 7] & 3= 33 E == pathlib.Path.link_to() & 731554 T} (Contributed by
Joannah Nanjekye in bpo-26978)
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5.26 pickle
CH A3 H picklerd A B Z /48 pickle A& o] Al 54 reducer_override () WA EE
29=2e

Aoleteo] grot ZFef2e 1 A& 4~ 95t (Contributed by Pierre Glaser and Olivier
Grisel in bpo-35900.)

5.27 plistlib

MZ L plistlib.UID7} 5715 912 1 NSKeyedArchiver 91 ¥ wlo] 1] 2] plistE &1
&4 313155 Y t}. (Contributed by Jon Janzen in bpo-26707.)

l%
rlr
B
rfo,
tjo

5.28 pprint
pprlnt 252 o ol sort_dies M7} 45 S-S U 712422, o2 g T AT o]t
o] 2y ?<40ﬂ g gE 74]—'— At 28 sort _dicts7F AR E AAT W, dAAYEE 7|7 AL E
SAE fAFUT ¥ 25 5ok ISON 123} ol w5t o] 18 8 5 91U ok
T3 pprint .pprint () & F-AFSHA Wt sort_dicts 7 FalseZ 712 AAH A2 HQ 8 pprint.
7 etk
>>> 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 =5 X Yg 1t} (Contributed by Joannah Nanjekye in bpo-
22640.)

5.30 shlex

Al shlex.join() ¥F4+= shlex.split ()9 I3+ =Z 25 g} (Contributed by Bo Bayles in bpo-
32102.)

5.31 shutil

shutil.copytree() & o|A| M| 2& dirs_exist_ok 7] ¥ E QA AE WolE < Yt} (Contributed by
Josh Bronson in bpo-20849.)

shutil.make_archive () & oAl o] 443} & AT S FAst7] A M2 ofztolHof A
pax (POSIX.1-2001) F A& 7] o 7 3T} tarfile REO 3 sl W4 AHFS AL A5 YT
(Contributed by C.A.M. Gerlach in bpo-30661.)

A% ol A shutil.rmtree () oA T 82 WA AT A2 AASHA 1 T E 2] AAS A
]t} (Contributed by Steve Dower in bpo-37834.)

g
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5.32 socket

ko

22 £ A0 A IPv4SHIPY6 A4 & B WolS o]t A T3] QAo Au 242 BE
3t 2+ & X535} 8= create_server () @ has_dualstack_ipvée () HE &7 2715 A
(Contributed by Giampaolo Rodola in bpo-17561.)

o Z

e
=

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 13 225 = Moz AL B4 3 3= post_handshake_auth & A &3 =
verify_client_post_handshake () & F7}8% Yt} (Contributed by Christian Heimes in bpo-34670.)

5.34 statistics

statistics.mean ()& HuWlE 2% A4-A WP O F statistics. fmean () S F7FH <5 Y o) (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.)

ZH 1A gk gho Bl AE & ¥3SlE statistics.multimode () 7F 3715 9145 Y o). (Contributed by
Raymond Hettinger in bpo-35892.)

Holey Ex2E 5 E2F 774 (equiprobable intervals)(¢l] & & o], 4 £ 9] 4= (quattiles), 9] = (deciles)
=R 4 (percentlles)) © 2 ¥+ statistics.quantiles () & 37195 Yt (Contributed by
Raymond Hettinger in bpo-36546.)

FRAN H4o A BEZTE W51 23517 Y3 =2 statistics.NormalDistE F7F5 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

(DAAZ 5 9l o 2] (unraisable exceptions)) ] 2] W % A o] 6}7} o5 AT & Y= ANz
sys.unraisablehook () &5 F7FHIs U o2 7 A A T, sho] W ol A A2 & o] gle
TER Ytk ¢E E°l, 33 A (destructor) 7} ol 9] & LAY A 7] Atk 7}31 A+ (gc.collect () Tl
(Contributed by Victor Stinner in bpo-36829.)

5.36 tarfile

tarfile 25L& A EE o}7lo] HE o] A o] A 2] GNU A& o] o}d Z Al pax (POSIX.1-2001)
PAS 7N EFeZ AU o] A2 BEIH I & Ve FAor dAd AF Y (UTF-8) & A
Lot SAE 2ol A AL, E 7HA o2 ol A A S A& gt} (Contributed by C.A.M. Gerlach in
bpo-36268.)

rd
H
2

iy

.37 threading

A ¢} threading.Thread.run () 99 & * &8 d}l= M 22 threading.excepthook () &
-%7]'% )\‘4‘4 %3] Al 942 threading.Thread.run() 987} A g5 = W4 S AA3t7] 9

2 )

MZL threading.get_native_id () &4 native_id 9JEZHEE threading.Thread Z
2ol 27Ut o] AE2 Ad o] @Fs A AH =Y volE B 4 A= IDE YT o] 75
2 5 SHZAATAEE 5 AUt AM S HE-2 get_native_idE X84 Al 2. (Contributed
by Jake Tesler in bpo-36084.)

5.38 tokenize

tokenize EEL o|A] &3 = d 7 9]
o] T&-2 o]A C ET ol A7 YHEA
bpo-33899.)

A& o A A o8 NEWLINE E2S S gTh
& x] gt} (Contributed by Ammar Askar in

5.39 tkinter

tkinter.Spinbox Z#]|2 0 selection_from (),selection_present (),selection_range ()
9 selection_to () HAEE 371345 Yt} (Contributed by Juliette Monsel in bpo-34829.)

tkinter.Canvas 29 moveto () WA =S 7355 Yt} (Contributed by Juliette Monsel in bpo-
23831.)

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

5.40 time

macOS 10.125 ¢ 3 A 22 Al A CLOCK_UPTIME_RAWZ} 3 7}= 215 U ). (Contributed by Joannah Nan-
jekye in bpo-35702.)
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5.41 typing

2R/ AR 715 S SRAFUh

1

18 o] &= =AM e . PEP 5899]—typ1ng TypedDict S =34 Al £. TypedDict= F21<
71 AU 712 o g, BE 717 Qlojor itk 7 E A B A o= w53 W (total=False) £
AR L

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

« 2l ¥ &. PEP 5863} typing.Literal$ ZZ 344 A] 2. Literal 32 vf) 7] W1} w3 ko] 3}t
o] 4o 54 glHd go & Aghd = YERd T

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

e (H = (final)y WS, T4, WA= B F 2. PEP 591, typing.Final ¥ typing.final() &
FEHAA L. final DA A4 W AA0] AR ZelA, AR T AT AL A RS

A A o

pi: Final[float] = 3.1415926536

o T2 EF A9, PEP 544, typing.Protocol ¥ typing.runtime_checkable () & ZFZ 34
Al L. typing. SupportsInt 2} Z-2 7Hesk ABCE o] A Protocol A B F# 2 Yth

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

M &4 is _normalized() & EXE o] EA A 73 Aol Folst= o AT 5 JS5 UL £
AA 2 BAES A H35t= A 2o 4 w5 Yt} (Contributed by Max Belanger, David Euresti, and Greg
Price in bpo-32285 and bpo-37966).

5.43 unittest
Mock®] H] & 7] W A& A W3+ AsyncMock o] F7HE lF U HAEE 93l A A3t A 2 assert
£ o] 715 95 Yt} (Contributed by Lisa Roach in bpo-26467).

setUpModule () 3 setUpClass () ol 3k A= E X Y35H7] Y3l unittest o] addModuleCleanup () 3
addClassCleanup () & #7130 & 14 t}. (Contributed by Lisa Roach in bpo-24412.)

o] & mock assert 5= °] A A A AA T=9] glAEE 243 th (Contributed by Petter Strandmark
in bpo-35047.)

unlttest EEL2unittest.IsolatedAsyncioTestCaseE 3] IFEH S HAE Ao|ARE AR}
= 29 425U (Contributed by Andrew Svetlov in bpo-32972.)

o :

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 A 7}A 3174 & &4 31617 93 R E Z W Zof Activate.psl 23
HEE ¥ 33t} (Contributed by Brett Cannon in bpo-32718.)

5.45 weakref

weakref.proxy () ol &3l ¥F&HE Z2tA] AA| = o] Al thE <A AAMRFO| B8l A E FA Ak est
=& A ¥4 3Y ). (Contributed by Mark Dickinson in bpo-36669.)

5.46 xml

DTD 2 9] F A e E] 23] tf g &3} F A, xml.dom.minidom¥} xml.sax RE2 7| EF o7 ¢j=
B g g E A &3} &< Ut} (Contributed by Christian Heimes in bpo-17239.)

xml.etree.ElementTree R &2 .find* () WA EE o]F 7S FAI8= {*1tag A AEH o] &
T B E Bl 1E W35 {namespace}* 9} 2 L EFLE AAS AP T} (Contributed by
Stefan Behnel in bpo-28238.)

xml.etree.ElementTree EELZ CI4N2.0S F3Hs= N2 &4 -xml.etree.ElementTree.
canonicalize () & A& ¢t} (Contributed by Stefan Behnel in bpo-13611.)

xml.etree.ElementTree.xXMLParserd WA AAl= A 2 HlAE start_ns () end ns() S
E5) olE FHAA oJHMEE AT 4 QJFYTh T3 xml.etree.ElementTree.TreeBuilder
2 AT A HEojol st o MIEE A st BA4H Efo] TFEF AT 5 dFUth
(Contributed by Stefan Behnel in bpo-36676 and bpo-36673.)

5.47 xmlrpc
xmlrpc.client.ServerProxy+ ©|A| 2+ R 33} 317 2 HTTP &5 9] A| RS st

A
719 = A2 A 3T Fo R TR, 715 # 0] 4] 15 (basic authentication) of] 4 T w2 A4
authentication) & 2 I d o] = & 4= Q1 == g}, (Contributed by Cédric Krier in bpo-35153.)

BN A headers
Q1= (session
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b

|7H
a3

P

1ol

subprocess BE-2 o] A /\j% AL o5 @2 AL os5.posix_spawn () F5E AL T 5 )
SUth @A, o3 22 270l EF 52 o macOS 2} 2] &5 2 (glibe 2.24 o] /R]- A o) A Tt
A8 Ytk

— close_fds7} AR YU th

— preexec_fn, pass_fds, cwd X start_new_session ") 7| H47}F A A= 2] ¢k k5 Tk

— executable 327} A H g & &3 th
(Contributed by Joannah Nanjekye and Victor Stinner in bpo-35537.)
shutil.copyfile() shutil.copy(), shutil.copy2(), shutil.copytree () 1
shutil.move () = F4& ET‘/} &Aoo 7 BAE7) Y3 8522 macOSo| A S22 (w2

A scopy)) A ~H % 2 4£ﬂqw<m B = BAF 2ol A9 vol A] A 5ho]
(outfd.write (infd. read )y 28 o] M of| A /\]-&X]— & 7} (userspace) H H & A§31X] b=
= gtk =% A shutil. copyflle )2 2 712 v 5 27] (16KiB th Al 1 MiB) & A-&-3}
3l shutil.copyfileobj ()2 memoryview () 7]¥F g o] AFRH Ut} 22 3he] A Yol A 512
MiB 2} 4 -& HALE ] £ 5 7|2 2l 520 A= F +26%, macOS ol Al = +50%, A = -9~ A = +40%
Ayt =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.)

shutil.copytree () = os.scandir () 55 AFRSHL o] Ao &3 B E BALS4E= 7 A
#os.stat () & AEFLITH 8000719 o] Ak T AE & B o} & S AL R
AN = +9%, -dE—?—Oﬂfﬂ +20%, Y= SMB &7l A= +30% J YT} T3 os.stat () A|2HE
5% 57} 38% 489 58] shutil.copytres () 7} =92 e A HolA o whE
(Contributed by Giampaolo Rodola in bpo-33695.)

pickle BES 7]% 22 E 2L o] 5ol W 3404 NS £AE T2 EZ 491tk o] 4 3.0
RE AS 758 TR EZ 34T 450 $583 277 A4 o

PyGC_Head®| A Py_ssize_t WH U5 AA| A FUTE EE GC T4 AA| (A& =01, 75,
F2E, g E]) e Z7]=4 = 8HFo] E = o] 5 Yt} (Contributed by Inada Naoki in bpo-33597.)

uuid.UUIDE o] A| __slots__ & AFESlo] W2 2] A &3S £ YY) (Contributed by Wouter
Bolsterlee and Tal Einat in bpo-30977)

operator.itemgetter ()2 33% A% 30 AL olzt A B & H AS) st HZo o s v 24271
ohd A el g A 9o o me A2 S 2713w U THEE eolnejel o] ik el A%
A& 4 Yo}, (Contributed by Raymond Hettlnger in bpo-35664.)

collections.namedtuple () o|A]Q] B R3] &£ 5 A} oA F vl o] A g} A, u}o] X of] A

7H e QA" A W 23] fﬂ Al o] ¥ 91<5 1 t}. (Contributed by Raymond Hettinger, Pablo Galindo,
and Joe Jevnik, Serhiy Storchaka in bpo-32492.)

List A4AE g1d e e el Aol g 2 2 gow (QE0l len & PN U} 45
HEHE 23 8G38HK 5L o] AL AAF g A& 7]— 4 12% Z A ¥k5 Yt} (Contributed by
Raymond Hettinger and Pablo Galindo in bpo 33234.)

Sl W 27 S5 5] P S804 42 (non-dunder) A E R REZAAE S W, X 7
Alg Q3BT TE0] 9 21 %Yt} (Contributed by Stefan Behnel, Pablo Galindo Salgado, Raymond
Hettinger, Neil Schemenauer, and Serhiy Storchaka in bpo-36012.)

e W Posh vA el A Qe WEse SIS ga. ol AL 2R Bu i B
HAE §E8 20-50% 7} A] 7} g o} (Contributed by Serhiy Storchaka in bpo-23867, bpo-35582 and
bpo-36127.)

LOAD_GLOBAL B & o] = o| Al | =2 (FF = (opcode) & A1) WIAYZS A F U oA
°F 40% @2} % 55 U t}. (Contributed by Yury Selivanov and Inada Naoki in bpo-26219.)
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Col CAPIEHZA

o 7]H sys. abiflags% ¥l 221 o] 5 g5t pymallocS Y3 m S 17t ERGA FHong
(pymalloc & Z 33t AU 2383514 = d== ABI 238 J Y th Al A= 25 Yt (Contributed by
Victor Stinner in bpo-36707.)

H7 9 o
— python3.8 Z2 139 A X5 11, python3.8m T2 1ML AL} FH G5 U T
— python3.8-config 23 HYET A X5 11, python3.8m-config 2T HE = A&t 3 5
.
-mEW I T4 golB e LY Ful ARl A Al A S ’”4“/} -zra}ol‘jaﬂa]% =
PyPIo| A T2 2 = & A3 22 A A2 s 7] Ao A AAAH 1 AAH & BE. A€ 591,
gl 20 A 3lo] M 3.7 AU A} .cpython-37m-x86_64-1linux—gnu.so+w= 30| # 3. 801]/\
.cpython-38-x86_64-1linux-gnu.so”’} ¥ 54t
C o SR APIE O B PET 5 YET AH 52o] AT ATk
- Include/*.h¥ °]4A 9+ T8 ¢A C API of of Fhu .
— Include/cpython/*.h+= CPythono] 213t & 2A S C API o oF gt t}; _pPyy _PYE
A &t L5 v API7F 223 571 APL
— Include/internal/*.h¥ o} CPythonol &7 ¢t v]-& 7] W& C APIY Ut} o] API= 3}
A 584 B ol §o A, Chython 2| o] A ALEHAL & H UL o AL FHE 5B
932 CPython U)ol 94 5l oF 3t T ¥ AL} =2 31215} o] W3 2A1 A Q) 27 AGS
A 4 =&F Uth o] API&= o] Al make installol 93 A X g Ut}
(Contributed by Victor Stinner in bpo-35134 and bpo-35081, Eric Snow 7} 5} o] A 3.7 0| A A] 2H5k 2H4].)

s AR IR AA A}l TR HEE G UTH i) W F 3 ukEy o] & Hojw v, vf 2 & o

SR RAVEQon, Mat A9 ~uxg gEn o

4 3

;

- Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

- PyObject_INIT(),PyObject_INIT_VAR()

— H]&Z7) ¥4 _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (), _Py_Dealloc()
(Contributed by Victor Stinner in bpo-35059.)

Ut sho] A 2.7.49} 5ol A

e PyByteArray_Init () & PyByteArray_Fini () S57FAA &
H AR RFSo] A A gk

=]
3205 H ol R AT 31A] ka1, AlSHE API(HY ABI) ol A Al 2] = 91
1] t}. (Contributed by Victor Stinner in bpo-35713.)

e PyExceptionClass_Name () 8] 23+ ©]A] char * Y4l const char * ¥ g4t} (Con-
tributed by Serhiy Storchaka in bpo-33818.)

e Modules/Setup.distModules/Setup? o]FAd o] Al A= A5 Ut} o] Aoll=, CPython A~
EFE AU, d~EZ A A AL HE9517] 93] Modules/Setup.dist(a2 EE Y B
= ModuleS/Setup(t"‘: ET’J W) o2 5o g2 BAsof 5 Ut o] & 37| A ZMVM] A=
e o e AT UA T, 52 HALE slojujel v WET} AT 4 2ol H Chython 1 IAE & A
A &A HEAFYh
oA M E A AEL FAF A A E g 9k Modules/Setupdl A 1S Uth 11 3198 AFR- A} A o) 8t
2 AGEE 22 Eelo] U o W43 Bk = Chythone] it 221} 317 7% W 3

]’ = ‘Tl';q }‘\_ ] ‘o‘%qq

(Contributed by Antoine Pitrou in bpo-32430.)

« PyLong_aAsLong () & Z-& 3]l A5 C 42 W¥sle o
245

3
o

49}, PyArg_ParseTuple ()
3

A & '1'9}7\%%7@4\—@@_‘%% D}ﬁi"];‘}a T w45t E s O]Xﬂ AT S
W __int_ () Al __index__ FUlAEE ALY _ int. () WHIAEZ YR T
__index_ () WA EZ} Q= 7 xﬂ (Dec1mal.»]- Fractlo L) 9 T/H’ﬂ/ﬂ o X 727t A
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Ut} PyNumber_Check () & ©JA| __index_ () & F3dstE A A o 3] 1S w3}
PyNumber_Long (), PyNumber_Float () % PyFloat_AsDouble () 2 oJA| A& 4= 9o

__index__ () WA E=E A3t} (Contributed by Serhiy Storchaka in bpo-36048 and bpo-20092.)

o ol 6LD]'Q & A A= o] A PyType_GenericAlloc () ©] o} PyObject_Init ()(ZE L 9]
A FP st M| & pyObject _INIT) oA FZE S4E S7HAAULH JA2E A dgfo|y T
;A& s TR =P 2Ho BT 5 ¢ "‘1412]-. (Contributed by Eddie Elizondo in bpo-35810.)

e A} 8k PyCode_ NewW1thPosOnlyArgs () = PyCode_New () 8 ZE AAE W& 5 AT,
= X] @_g Q1 2}e] =& YEN = posonlyargcount B 7)) YH=7} —,—7}E °‘ <t} (Contnbuted by Pablo
Galindo in bpo-37221.)

e Py_SetPath ()« 9]A| sys.executable® ZEZ 1% o]&E (Py_GetProgramName ()) thAl =
223 AA A2 (Py_GetProgramFullPath ())& A A gt} (Contributed by Victor Stinner in
bpo-38234.)

| X|

« distutils bdist_wininst &2 o|A| #H X H 15Ut} th4l bdist_wheel(wheel 3] 7] X)) & A&
3} A] 2. (Contributed by Victor Stinner in bpo-37481.)

e ElementTree 2 E 9 9 A A © 4] & getchildren() ¥ getiterator() & 9]
PendingDeprecationWarning T Al DeprecationWarning= A A YT oA E
g}o] A 3.9 A A AE A YUt} (Contributed by Serhiy Storchaka in bpo-29209.)

e concurrent.futures.ThreadPoolExecutor & QA A2 H A2 7 ofd A E 1
set_default _executor () 2 AGd = AL HAHQL FolHA 394 X2 AYY
t}. (Contributed by Elvis Pranskevichus in bpo-34075.)

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

o] WlA =2 FH - index v 7H A4 E FAS A Al thg F5-S W85 U Tth. (Contributed by
Berker Peksag in bpo 9372.)

e typing.NamedTuple E# 2 _field types JEZHEE XY, 2 FHE 2=
__annotations_ o]EZHE E ot Al gt o} (Contributed by Raymond Hettinger in bpo-36320.)

e ast 22 Num, Str, Bytes, NameConstant @ EllipsisE= HXH AL E 7+F3110 FZ u)o]
W AN AAL A A JUT} Al constant S AR5 oF gy t}. (Contributed by Serhiy Storchaka
in bpo-32892.)

e ast.NodeVisitor W A & visit Num(), visit_Str(), visit_Bytes (),
visit_NameConstant () @ visit_Ellipsis ()= oA d X gom FZ gloj v A
ANA = TE2HA &S AU BE FS =8 A d7] YA+ visit_Constant ()
WA =& 371514 Al 2. (Contributed by Serhiy Storchaka in bpo-36917.)

e asyncio.coroutine() HZ ol = HAFH P HA 31094 A AFYrcl Rasyncio.
coroutine W4, async defE AR5} Al 2. (Contributed by Andrew Svetlov in bpo-36921.)

* asyncio A, Tk ol Wl loop QA BA A AL HAAFH AL # A 3100 A A
AH Yrtl: 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 ().

« I AAE asyncio.wait () o]l HAIH O Z ALst= A2 A A= AL WA 31104 AAH
Y t}. (Contributed by Yury Sellvanov in bpo-34790.)

e gettext REANA = g T =7 J A A5 UT: lgettext (), ldgettext (),
lngettext () ¥ ldngettext (). o] 5L A FYH nlo]EY % 13kel e, W E Bxdef <
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29 2A7 Qe Wl o7 A e AURE B o) 97 AT 5 L) Fol i 3614 U
AL WS )2 AT Aol DA WU o FLEL L AT A WIAA AL

s £ bind_textdomain_codeset (), H A = output_charset () I}
set_output_charset (), ﬂ—r translation () & install () & codeset W] 7] ¥ 4 %
AH 95Ul 1*gettext () S5 AT AFRH 7] EEH £ Y t}. (Contributed by Serhiy Storchaka in
bpo-33710.)

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

g JAAE Wwots o= B2 AT &4 4+ oA Decimal &, FractionE ¥ A2 W3
WH EAE et T E 7“74]% 1€ S0, __int__ () WIAEE AR __index_ () WINEE
R A a)°ﬂ il #H A A2 E DA R YT o] & WA A= o & 7FE A Y th (Contributed by
Serhiy Storchaka in bpo-36048.)

ok ok
f m[n

P TS AAES AYE AR ARHHE Ao S A= 5Tk

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

- unittest.TestCase.addCleanup ()9 function.

— concurrent.futures.ThreadPoolExecutor 3} concurrent.futures.
ProcessPoolExecutor? submit () 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 E2 ¢} typeid.

- weakref.finalize () 2 obj.

gol Mol FZ wjx A, o] A2 YA ALl € AYYr} (Contributed by Serhiy Storchaka in
bpo-36492.)

9 API ¥ 7| WA

S 7% 3} API = 5ol A 3,801 A4 Al A 9% U ok

gto] W 335 E], collectionsoA] ABCE A X E 5= A
YEEE 53l oF It} collections | A JEZET 4= 9]
22 3.92 A AF AH5 YT (bpo-36952 Fx)

g}o] A 3.7 A #H| X H, macpath EE o] Al A= %Yt} (Contributed by Victor Stinner in bpo-35471.)

ol 335 E H A H o]ZZ, platform.popen () TFE= AAEAFYUTH: Al os.popen ()
£ A}83}4 A] L. (Contributed by Victor Stinner in bpo-35345.)

sto] A 338 EH HAH o] F &, time.clock () FF= AAHJEFUT: & Fd 548 A
3, 8 F Atdto] et time.perf_counter () Y time.process_time () = Al AR SHHAI L
(Contributed by Matthias Bussonnier in bpo-36895.)

pyvenvy 23 HEE A ASt python3.8 —-m venvZ A 3}o], o slo] A Q¥ =& g7}
pyvenv 23 Y EQ]— AA= o] =R st E-S Qo 1t} (Contributed by Brett Cannon in
bpo-25427.)

cgi EE°|A parse_gs, parse_gsl ¥ escape”} Al AE A5 U T Fho]H 3.2 o] &of| A 3 A =
A5t Al urllib.parse2thtml REA X E djoF gt

filemode @47} tarfile BEOIA AAL A5 UTh BAR BE0] %A ehghT, shol 1 3.35¢]
575 91 L] ok,

L H A H I, collections.abeol A
= A238A A AL A Z HAIH S
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* XMLParser A 2= B & html QAE jEolE o] A] 9 %‘45} BA7E ARG Hol flaL 3.400 A
HAAE QS YT U2 RE 7] Hi4= o)A 719 = AL YUt} (Contrlbuted by Serhiy Storchaka in
bpo-29209.)

» XMLParser?| doctype () WA =E A A 355t} (Contributed by Serhiy Storchaka in bpo-29209.)
* (unicode_internal) T 9 o] A A= 25 Y t}. (Contributed by Inada Naoki in bpo-36297.)

e sqlite3 259 Cache?} Statement AA|= AL Aol Al =& 5 A &5 ). (Contributed by Aviv
Palivoda in bpo-30262.)

e fileinput.input () ¥ fileinput.FileInput () 2] bufsize 7| Y= QA= FA] =31 5}
o] ¥ 3.6 1] #| R = 1o, o] A Al A= 55t} bpo-36952 (Contributed by Matthias Bussonnier.)

e 3k o A 37 o A g A # sys.set_coroutine_wrapper () 2} Sys.
get_coroutine_wrapper () &4+ A AFH A HFYth; bpo-36933 (Contributed by Matthias
Bussonnier.)
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10.1 umlO|M S=to| HA

. ?;_C *"ﬁ/?—],(yleldgl—yleld from d 25F)2 ol Al Az A3 AV ol H 2 Aol A 585 A
EUTH(7HE 92 for A2 o]lEH B & &3 4] A|2]). (Contributed by Serhiy Storchaka in bpo-10544.)

* ofoldlE B AAH(is®tis not)7} ER P dHE (& 5o, AL, A & A A2 of
stgel+ olAl syntaxWarningS A4 P o] 52 %—%— CPython of| A] ©-913] 253 4= ¢l A1},
Qo] BAlo] o8] B AR AL eItk o] Ane ABAIL EE AAH-=% 10)E A AEHES
A7t} (Contributed by Serhiy Storchaka in bp0—34850.)

» CPython Q1E| = 2] 6] = wWhof whe} o ¢ 8 44 5 Y&k o] A 3801 A& o A 7971 & b

Sh T A e ST O Y K E S
(Contributed by Serhiy Storchaka in bpo-35459.)

e YA3 bool, int, float complex W & gholB g g|o] dXR ZFe oA __str_ FISAA
F ULt o)A o] & ObjeCtoﬂlﬂ str__ ()= 453Ut d3H 0=, o] H 3 Fe Y M HE
S 20lA __repr_ () MIAEE AHosd EAYE EH ol 4 S S5 th (Contributed by Serhiy

Storchaka in bpo—36793.)
SYth 'aix3' . 'aix7' ©

o}
= 1o
W57} £ o} 97) wlol, B4 sys.
(Contributed by M. Felt in bpo-36588.)

o AIX 9| A, sys.platform< ] & 3 (major) B A& 3
QG Caixr ATk o8 WA shol Hol AL
platform.startswith('aix') & AFE3}E= Aol S5 YTH

e PyEval_AcquireLock () ¥} PyEval_AcquireThread() & < ¥ =z 2] g 7} 3} o] &
ol 23le T &YW A ~d =& £ 35359, PyEval_RestoreThread(),

Py_END_ALLOW_THREADS () @ PyGILState_Ensure ()} d#FH A BHHYTh o 5F&
A3 A oW, Py IsFinalizing() ©] Y sys.is_finalizing() € 93 T&&

2 5 3} Al 2. (Contributed by Joannah Nanjekye in bpo-36475.)
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10.2 u}lO|M APIS| E1A

os.getcwdb () TFE o] A A= oA ANSI = 30| A 7} obd UTF-8 Q13 Q& A& ot
olfr= PEP 5295 FX A1 L. o] T Y=ol He A= A %F3k5 Ut (Contributed by
Victor Stinner in bpo-37412.)

subprocess.Popen- °[A] oW Ao o U2 J5E A os.posix_spawn () = AT
AU 2528 AT o9 A|2E 3 QEMU AHE-#f ol &8 o] Aol A, os.posix_spawn () &
A&t Popen A AME Bl (ZE2 I w2) 3 -2 of| g o] 2] & T A 7] A g5uth Al
A2l L Z AN 2~E00] old returncode @ A 9 g t}. (Contributed by Joannah Nanjekye and Victor
Stinner in bpo-35537.)

subprocess. Popen-/] preexec_fn A= T AMHE AHZH T3F A Utk AH 9l
Bz @ gl oA w7 H4E AL 3HE RuntimeError 7} 233U ). (Contributed by Eric Snow in
bpo-34651, modified by Chrlstian Heimes in bpo-37951.)

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

glo] M 338 E X H o] F Z, platform.popen () T+ A AT ASF5YTH: 4l os.popen ()
£ 28314 Al L. (Contributed by Victor Stinner in bpo-35345.)

statistics.mode () &4+ = 2 = (multimodal) H o] E] 7} Fo] & uf] T & o &) & LA A 7]
2 EUTh tial, 92 diolE oA vt A MR =& 93 ) (Contributed by Raymond
Hettinger in bpo-35892.)

tkinter.ttk.Treeview F# 29 selection () HAEE & QARE WwolE o] x| k5T
AelS W37 8 AL} A AFE- S 22 st &l .69 A H A H 5 Ut AdS WA 5
=Rl selectlon_set O 22 EFE Y HEE A-8-3}4] A] 2. (Contributed by Serhiy Storchaka in
bpo-31508.)

xml.dom.minidom EE9 writexml (), toxml () & toprettyxml () WA E2} xml.etree
Yuwrite () M EE oA AHEA7F A A3 A E R E A& 23 th (Contributed by Diego
Rojas and Raymond Hettinger in bpo-34160.)

S 'r' 2 €9 dom. dumb Ho]E{#] o] 2= o] A ¢17] ASYJUTE 'r'F 'w' FEHIE dbm.
dumb . open () 3+ T = gl o] EjH o] 27} Q1S wl] ¥HE A] &5 Yt} (Contributed by Serhiy Storchaka
in bpo-32749.)

XMLParser & A B2 Z & 2o F Y H doctype() WAEE HE SE5H A oy
DeprecationWarning tAl RuntimeWarning< W< 3t} XML doctype A S #] 2] 312
H t) Aol doctype () HIAE=E & 2] 5}4] A] 2. (Contributed by Serhiy Storchaka in bpo-29209.)

A2 A wEF el a7t type._ new_ o] AEH o] F ¥ __classcell  FEE AT
31A] ¢4 0™ oA RuntimeErrorZF A gt} d}o] M 3.6-3.79)| A= DeprecationWarning©]
ul2 5] 915 Y t}. (Contributed by Serhiy Storchaka in bpo-23722.)

cProfile.Profile Z#|2E oA AHAE HAe|AE AR E 4= 95U th (Contributed by Scott
Sanderson in bpo-29235.)

shutil.copyfile(), shutil copy (), shutil.copy2(), shutil.copytree() %
shutil.move () & ZHEZ EH (115 B Ab(fast-copy) ) A|2El & &2 AF-83H T} (shutil-platform-
dependent-efficient-copy-operations & < 712 Z A A L).

AE QoA shutil.copyfile () 7]E ¥ ¥ 3 7]7}16 KiBojlA 1 MiBZE
2

PyGC_lead TR A7t A3 WA= & Ith T2A W E AL
gy} (bpo-33597 F=.)

PyInterpreterState X A= (WH) 3¢ 3+ (F 4] E 2 & Include/internal/pycore_pystate.h)
Zo|EWH UL EEYSpyInterpreterStates &8 API(2} 9+ ABD 9] ¢ X E A AL
@5 gUn, AdA s T2A9 B2 380l ohiehn S5y e, o Ay A= g
A3 2718 MSHIE, el S ol oy 9ol o512 chere) g0 % BPO ol ¢
AMA L. 22 F71 A8 =89 AJUTH(F& APIO A2 -5 F7Hete 2= 7}%f§}‘45})-
(bpo-35886& %}ZS A A1 L))

A5 A%k
=+ thA) 2 of
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=
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* mmap. flush () WA E+ o]A] ZE %%%Oﬂfﬂ dF Al Nones RESHSLAL of| 2] A] o] 9] & LAY A
AUt ol dellE, I F2to] S ol we St ‘4‘:} H=fol A g5 A 0°] obd Lol ¥hets]
Asuth; eld /\] 00] ¥Hts] A5 U th el A AdF A0 ghol REZEE Sl U T ol 2 Al ol 9] 7}
A 9155 Y t}. (Contributed by Berker Peksag in bpo-2122.)

e xml.dom.minidom¥} xml.sax EEL 7|2 Z o7 & 9 K dl g gl & A g stA &5t} (Con-
tributed by Christian Heimes in bpo-17239.)

o 917] A€ dbm ] o] B ¥ ©] 2 (dbm . dumb, dbm. gnu = dbm. ndbm) 9| A 7] & A4 6} KeyError
) Al error(dbm.dumb.error, dom.gnu.error EE += dbm.ndbm.error) S WA A] 7 Ytk
(Contributed by Xiang Zhang in bpo-33106.)

« YEES A3 @< H AST. & A4+ ast.Constant A2EAZ ZAFH YT o)A S~

Num, Str, Bytes, NameConstant W EllipsisE QAE A 31381 Constant AAEHA AT} WS
H Yt} (Contributed by Serhiy Storchaka in bpo-32892.)
o A5 QoA expanduser () = o|A| USERPROFILE 37 W4 E AS st guld o g2 dul AL_-2}

A Aol AA = A] ¢F= HOMES A& 3R] b5 U] (Contrlbuted by Anthony Sottile in bpo-36264.)

e asyncio.CancelledError 9| 2]+ o]A| Exception®] o}'d BaseExceptiong 443111, T+
concurrent . futures.CancelledError& A% 34 945 Ut (Contributed by Yury Selivanov
in bpo-32528.)

e asyncio.wait_for () &4+& o|A| asyncio. Task Ji‘ﬂé% A2 o HAE 2= A 7Y
AUt} o] Aol &=, timeoutoll =23 FH 4 F o] A WHEE 215 Y o). (Contributed by Elvis Pranske-
vichus in bpo-32751.)

e asyncio.BaseTransport.get_extra_info () &4+ o]A| (socket’ ©] name " 7] A2 A
2 o FASHA A 4 A= 2 AAE vy 1’/}. (Contributed by Yury Selivanov in bpo-37027.)

e asyncio.BufferedProtocolE YA oA API7F & ¢l5 U th

s A=A ctypes®E ZEH &7 25} DLLO| t$ DLL E<%4 ©] o] A o] kA sHAl A 2 g Y
D} A" A=, DLLO]L}PYD»}EO] E 9] 01%1‘4?“15}& 2 add_dl11_directory() 2 F7F4

gag gt 2 2 A1 FEAS A6 A3 559, PATHPJr AA 2 e H el o AR
= A Fom Olfﬂﬂﬂatﬂl 1‘4161#13% o= g& DLL 7ﬂﬂ(res<>1uuon)o1] I FA FHYh
dejRo & ZZ2ao] o] vl AYFo) & &dthd, add_dll_directory () 7} Q=4 &

15}, ST o) A8 5] 2lo] 2ol § £ 2o BUDLL O AE A E F AN S, AwT
ARG A 59 Gl o] E KB2533623 0] A A5 A=A Flafof Futh (o] A 2 I A=
golshy}. (Contributed by Steve Dower in bpo-36085.)

* pgen} B H | T L e o5 ol d FALE A P Foll Al AH 35 Ut (Contributed
by Pablo Galindo in bpo-36623.)

. typeS-CodeType% PEP 57001 o9 91 4] & AAE AAs7] A3l 832 F HA 9 X ol
A} v} 7 W S (posonlyargcount) E 25U T R WA Q 2} (argcount) = o) Al Y X A ALY 24 (Y X
AL 9l Z}:ﬁﬂ) L]-E}‘iﬂ Ut} types.CodeTypel] M Z& replace () WA EE ARSHH Z =7}
vl = kA SHA v o Qs U th

10.3 CAPIS| E1A

* PyCompilerFlags 7-ZA| 9 M 28 ¢f_feature_version =7} A A5 U Th PY_MINOR_VERSION
O 2 7|3 oktUth o] = VT EA SR FAH U% PyCF_ONLY_AST Z &) 17} ¢f_flags©ll
AAE QL ), &= 2o vk AF8-F Yt} (Contributed by Guido van Rossum in bpo-35766.)

e PyEval_ReInitThreads () &5 7FCAPIA Al AF A5 ULE A H oz 52314 oFFH Yt}
YAl PyOS_AfterFork_Child () & A& 3F Al 2. (Contributed by Victor Stinner in bpo-36728.)

s 2o A, C &L B FE R o] =9} Cygwing A £] 8L+ libpython o] & 25 ] ok th.
stol o] WAL uj, libpython< RTLD_LOCALO] o} 8 RTLD_GLOBALE 2 E & o] oF &t}
o] A ol|=, RTLD_LOCALES A}&3}o], Modules/Setup?] *shared* Ao oJ&) Q=% = g}o)
B9 C &3} o] libpythondl H 35 A 52 C &S 2 =3 4 gl U ). (Contributed
by Victor Stinner in bpo-21536.)
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e PY_SSIZE_T_CLEAN©O| B ¥ X ¢F& AejolA] FEE TE BEASA L DET o (o & S0,

PyArg_ParseTuple (), Py_BuildvValue (), PyObject_CallFunction () 5) =] # ¥
Q
o

2 AF8-3511 DeprecationWarningo] AU T} 3.100] 1} 4.00) A A A Ut} RFASE Y
arg-parsing & %% 514 A| 2. (Contributed by Inada Naoki in bpo-36381.)

anil}

%

KN
-

« Yol 3 (7} PyType_FromSpec () &2 RF5o1X 215) 9 A2 2E 3T & A4 9
st F2E ERPUch olglg @ AAY Fx A4E s Ao 1PyType_Gener1cAlloc(>
A o A= 4 PyObject Init () &} PyObject_INIT() 2 S A XS YTH o] ¥4 st

ey Type Fromspes (1 2 Sol GEGIA o), HelH © mES UE TeAAAY 5
@ESEQ%Q%%%ﬂ°mﬂ F4Uh
o]

[ef

ko] 37, FA&-8o] ghojoF U :lfﬂb} AR dGA T FFo2 FxAFE =5
& (otut= W a5 3] 9 37] 93l o] o)Al B ol B 4 YFUth ol & Fdtara, o]l e
oL]i\_I;:-]_i g 3 Al ol & AA o) Py_DECREFS 53 27} J5Uth
ol FE= 38 evt=A oA, thE WA A A& AL

(o
o,
w1
rlo

av]

4

O

O

LI

[

e el

2" E T i g A Al of & Py INCREF S A AFA AL - dth
_New(), PyObject_NewVar(), PyObject_GC_New(),

ct
PyObject GC NewVar() X = PyObject_Init () Y} PyObject_INIT() & A} & S

e B A BaAaE sew ad TAT 4 Ao

o :

static foo_struct *
foo_new (PyObject *type) A

if (foo == NULL)
return NULL;
#1f PY _VERSION_HEX < 0x03080000

foo_struct *foo = PyObject_GC_New (foo_struct, (PyTypeObject *) type);

// Workaround for Python issue 35810; no longer necessary in Python 3.8
PY_INCREF (type)
#endif
return foo;
}
- el RO YOl RE ABH Sl tp_deallos BN U B2 AFE FaAIIEF
K
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
}
(Contributed by Eddie Elizondo in bpo-35810.)
e Py_DEPRECATED () " ZZE=MSVC &2 & T JHFUTE B2 & oA 7|5 o] F Aol Foof

ok
o :

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

(Contributed by Zackery Spytz in bpo-33407.)
. BT EHE e 7S wzol A B399 vlo|UE] T84S A A RS UTh A B w

A YR A PyTypeObject+=tp_finalize (Py_TPFLAGS_HAVE_FINALIZEE tp_flnallze
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£ 97] Aol B 5 A G thE T ste] @A shol @l WA o] A she BE £2S AT
9lchar 713 g ok

(Contributed by Antoine Pitrou in bpo-32388.)
e 3} pyNode_AddChild () 2} PyParser_AddToken () = o]A| = 7§19 &7} int Q1 A} end_lineno

2} end_col_offsetS ol Yt}

e MinGW =+ 7} python38.d11o thal]l 2 AT 4+ J= &
B 9 % § o Eol E 95 A @itk of selo] Bt
gendeffldlltool EF2 YT 4 5 Ut}

3] & 3}= libpython38.a 3tY-&
™, MinGW binutils 3] 7] X] 2] g2l

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

A H pythonxy.dl19] A= A= A4 FHAH WA D Adojo] mep thFUth AA g

using-on-windows & #Z 34 Al &. A3} 2}o] H | g]+= pythonXY.1lib(YWHE o 2 mlo] A

572] 1ibs T2 E 2] QU Th) 9 2-2 T 2@ 2o 9 713 oF g,
(Contributed by Steve Dower in bpo-37351.)

[
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N
rﬂ rlo

10.4 CPython H}O|E T E HA

11{>

14

2L B2 UL BYSE 242 AL 2 o BA Y2 B9
break, continue ¥ returno] st F g T =&

F[F—\l

m{w

e

BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP ¥ SETUP_EXCEPTZ Xﬂﬂ?ﬂ"wﬂr NS
& % T ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY ¥ POP_FINALLY 7} &7}5 5 U th
END_FINALLY®} WITH_CLEANUP_START®| 5 Zho] ¥ AT 9,1 U T

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

* async for FZo|AN thF FEZ await T o] YA o F A2l AT MELE FIE
END_ASYNC_FORZ} 715 15 U t}. (Contributed by Serhiy Storchaka in bpo-33041.)

* MAP_ADDE oA = 2B A WA 24, 7|8 F HA 248 7|t} o] W7 PEP 5729
Al tel weh, g e Az ddel A 717 g o 4 WA B7HE =5 5] Al ibe ol s Ut
(Contributed by Jorn Heissler in bpo-35224.)

105 O22f =7

WA E A 25 TR BY ) A ZR37) AB WA 2TIEE F9E U Tools/
scripts/var_access_benchmark.py. (Contributed by Raymond Hettinger in bpo-35884.)

the-2 shol 433 ol %9 4% Fl e Lok uich:

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

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

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

Wl X] 1} 3 &= python.orgo| A 2 5= 1= macOS 64 8] E Wl = 5 41 31 5} Intel® Core™ 17-4960HQ processor ]|
A 2R ek MATE AZYEE oY ez 2 £A T ok

11 EI'O|M|_1 3.8.1 9_| %‘-EI-QI:II_}?_} Hl_jod AI'-CZI'

AZFe B o EAZ ¢Q13), asyncio.loop.create_datagram_endpoint () 9 reuse_address i 7)) ¥

£ A QS A dHUTh o] AL UDPOl A 27 34 SO_REUSEADDRE] 52 tf & Uth 24A| 3
22 loop.create_datagram_endpoint () AHAE 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)
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14 Notable changes in Python 3.8.8

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

15 Notable changes in Python 3.8.9

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

16 Notable changes in Python 3.8.10

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

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

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

17 Notable changes in Python 3.8.10

17.1 urllib.parse

The presence of newline or tab characters in parts of a URL allows for some forms of attacks. Following the
WHATWG specification that updates RFC 3986, ASCII newline \n, \r and tab \t characters are stripped from
the URL by the 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 mlO|M APIS| 1A

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)
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