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ZFA| 3F Y-8 changelog S 24 A] 2.
© ®W7]:
PEP 596 - 5}o] % 3.9 S A] 947

1 9ok Wiz 72 A%

Mz 7%
* PEP 584, ¥ ¢ (union) 9 4HA}7} dictoll 374+ 5y th
e PEP 585, = A# Mo & 3 E AU H;
* PEP 614, v & o] ¥l of| T 3+ &3} 1 A
Mz W 7s
* PEP 616, FAL2}F R v ALE Al A st 2AHE WA E.
FF elry g M2 7%
o PEP 593, F A3 -9} g o] g o] A;
« BAF A1 glo] ZEAN 2 #HE]E 583 os.pidfd_open () ©] F71E AF U th
AE 2z 2 E )AL
o PEP 573,C &&3 9 WA EoA g Aejo] w2 A RAA3}7];
» PEP 617, CPython-2 ©| A PEGE 7|9t S 2 3= A2 & 47 &
. E% s}o] A )& (range, tuple, set, frozenset, list, dict) ©] ©] A PEP 590 ¥ B} Z-& A}-&-3}o] e} A <51
. TP A AL BB AN BE A dHUTh

o« W ylo]W B E (_abc, audioop, _bz2, _codecs, _contextvars, _crypt, _functools,
_json,_locale,math, operator, resource, time,_weakref)-Z o]A| PEP4890] Aol &

el 271818 AHgEh

e WO = glolH B8] EE(audioop, ast, grp,_hashlib, pwd, _posixsubprocess, random,
select, struct, termios, z1ib)2 o] A PEP 384 f| 4] & 2] 5l ¢FA] (stable) ABI S AM-&-3}31 Q<5

Ytk
M2g gtolHelg] ZE:
+ PEP 615, TANA A] ZH) d] o] B ] o] 2= o] A] zoneinfo RES S & ghol B el gld J5UTh;
o o]A M Z-& graphlib EEelA T 2] 9)/ A E (topological sort) - & o] A|F5 Lt
dejs Z2 A WA
* PEP 602, CPython& 17 D] s 272 A& gt

r_sﬁ

2 ofe]& o] 3 & o) 4] DeprecationWarning-& &¢l3j of 3t}

vto] %1 2.70] o33 A|Ad wf, vpo] W 2749 A T A= 9] H quOM‘i 39 @2 7ol wAIH 3
7]

SUTE stelx 27 2| Qo] FEFHUA, o] e o] AR T8 AT o AAHAAAY, 2 Al
HoqAJUtE 25 thREL 2 d 59 DeprecationWarning 73‘_7’_% YEASULL o & 99,
collections.abc.Mapping 4l collections.Mapping= A3 2012d o) v = H n}o] A 3.

o] & DeprecationWarningS WX WYt}

-W default 3 & gHoz2 28 Z2 3L H A ES DeprecationWarning I}
PendingDeprecationWarning & HAA L. XX -Werror® ol oH 2 HJFJAAAIL. 72

e
I PHE A ANA T2 A E FAL S dFYTh


https://www.python.org/dev/peps/pep-0596
https://www.python.org/dev/peps/pep-0584
https://www.python.org/dev/peps/pep-0585
https://www.python.org/dev/peps/pep-0614
https://www.python.org/dev/peps/pep-0616
https://www.python.org/dev/peps/pep-0593
https://www.python.org/dev/peps/pep-0573
https://www.python.org/dev/peps/pep-0617
https://www.python.org/dev/peps/pep-0590
https://www.python.org/dev/peps/pep-0615
https://www.python.org/dev/peps/pep-0602

gho] M 3.9 ol =2 AE 29 ”47} gho] M 2 A<D A AE 733kl kol A 3.9 th3 Al A=
%ﬂ%#%céﬁﬁﬁlﬁ°ﬂ+dﬂﬁ kol W 2 A BB AZL A 23k npR]uk v A QU Tk
collections B E 9 —r/‘]' ol Zef2ao] s ¥ A (collections.abe. Mapplngoﬂ o 3t
collections.Mapping AT} Z-2)L2 o]dA M AT T3AS 3l vpx 2 v & sl A A H
Utt. sho] A 3.100 A A A Yt}

g dtaew stold /p REo| A Bl AEE AP thF ol WA S AFHEE F =5 FH| 5k
ol ==o] Yt

ZFar: o] A 9] mhol Mo A 7] B HA T A A7 = FAFUTE Al A S FRSHAI A L.
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31 9 P8 dulol= A4

W3 dice 2o BT QU E (1) AU 24 QG U ol ES G P BFe 7%
dict.update®} {**d1, **d2} HIAEE B &3}

o :

>>> x = {"keyl": "valuel from x", "key2": "value2 from x"}

>>> y = {"key2": "value2 from y", "key3": "value3 from y"}

>>> x |y

{'keyl': 'valuel from x', 'key2': 'value2 from y', 'key3': 'value3 from vy'}
>>> y | x

{'key2': 'value2 from x', 'key3': 'value3 from y', 'keyl': 'valuel from x'}

ZA| 5 A 2 PEP 5845 3% 3}/d A £. (Contributed by Brandt Bucher in bpo-36144.)

2 AT abel Au|AE A A= Q=

BRI B3 FAFY HulAFE g A A ASHZ] 936 str. removeprefix(prefix) 9}
str.removesuffix (suffix) 7} —7—7]-54 A5 Utk Sy bytes bytearray % collections.
UserString WA EE F71E 5 Ut AA| st A L2 PEP 6162 3% 31d Al 2. (Contributed by Dennis
Sweeney in bpo-39939.)
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(S 5o ListYDict)S YEE F= )4l 1ist
E}dicti} %‘41%@‘3!/‘4 g ZﬂLﬂa 6333 /\]' g Udsyth FF olBe g dR E IS
olAl AV & YUt} Al E &9 queue.Queue.

o :

def greet_all (names: list[str]) —-> None:
for name in names:
print ("Hello", name)

ZFA| 3 Y &2 PEP 5855 3% 514] A] 2. (Contributed by Guido van Rossum, Ethan Smith, and Batuhan Tagkaya
in bpo-39481 )



https://www.python.org/dev/peps/pep-0584
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34 AZg FEEA7)

glo] M 3.9 LL(1) T4l PEGE 7|Hlo g 3= 28 T2 BA7E AL
271 TR B4719 5 AL v A R PEG A2 22 A
frAdguth ghel & 3.10 o] ol A o] FAZ S AHEsH7] AlFE A YY)
3

ast REL A TR EAHV)E A5 oA T 2479 22 ASTE

gtol & 3100 A <=, o] A F& A 7| 7F AAlE o], of 7)ol &= BRE VT E AAF UL (F
A 717 A A H A parser BE). 5po] A 390 A ¥ ubk, WH] & A X (-X oldparser)l}t 2HA
(PYTHONOLDPARSER=1)E A}&3lo] LL(1) & EA 72 tA] 48 & 4~ IS5

ZLA S Y82 PEP 617 ZZ 31 Al £. (Contributed by Guido van Rossum, Pablo Galindo and Lysandros
Nikolaou in bpo-40334.)

2L
RS

4 7)e} o) W7

e import__ ()= o|A| valueError W4l ImportErrorE HAA YT} ol= A& dZXET}
HAAAY 42 W7 A E do] Z o A <5 Ut} (Contributed by Ngalim Siregar in bpo-37444.)

. SHl WS o)A WY Fol AAY ATYE 3} o] 29 Arj F2E A5UT (o python3
script.py): __main_ EEY _ file OJEZHEE=AU AZ A A A=27 g Yth
| 42 HA AAEl el Fos.chiix o I3} AW FOI= A% FEF,. FH§o2, o
AL g o]lAMe nain BE 431] o sl Ao A2 E & A gt} (Contributed by Victor
Stinner in bpo-20443.)

o dlo] W A e U2 W= A, oA ExE AFZ L} YT Y A4S 3| encodingT} errors
A&7 AAFE Uth ol open (), str.encode () W bytes.decode ().

71RA o g, H3e Ase Adl, errors A= A AA AT /T o 2ol A REElE v ¥l A}
4 of] t 8| A = encoding A A7} F A= = 7497} A5 Ut (Contributed by Victor Stinner in bpo-37388.)

e "".replace("", s, n)E °JA 0°] ofd BE nej th3] W1 ZAE thAl sE REEF YT o] A
" _replace("", s)&<HAA ASH5UTH bytesbytearray Ao thal -5-AFSE W A Ao
1< Ut} (Contributed by Serhiy Storchaka in bpo-28029.)

c A EEFESF RHAS HIZY OB E AT 5 A5 UTE o], ol AN ARAH | SF
Utk X}/\ﬂ 3t 82 PEP 6145 %3} Al . (Contributed by Brandt Bucher in bpo-39702.)

* typing ZEO & =g Zo] AAHAF U BE 55 FA T S5 A g o d el o] (Uniond
List Z2)°l tf I}—C—'.—QE%O] o] A & /\19‘43} Llst lnt 947‘8 A o de]o]AE help ()
22183 S G A (o] AS 1ist)ol o) }E_%UELO] FE A Yt} (Contributed by Serhiy Storchaka
in bpo-40257.)

e aclose() /asend() /athrow ()2 HE APL o|A| FX T 1, o]A| ag_running v]Z 7] A
y g ol e] o] A A| A38 AE]E Wk gt} (Contributed by Yury Selivanov in bpo-30773.)

o __iter_ UINEZIE A A7]X FE o7t HE in QAR operator EE Q] contains (),
indexOf () ¥ countOf () &5 /\1 TypeErrord]] 9 & wpA 7] = x| 9k<5 ). (Contributed by
Serhiy Storchaka in bpo—40824.)

Unparenthesized lambda expressions can no longer be the expression part in an i £ clause in comprehensions
and generator expressions. See bpo-41848 and bpo-43755 for details.


https://en.wikipedia.org/wiki/LL_parser
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://www.python.org/dev/peps/pep-0617
https://bugs.python.org/issue?@action=redirect&bpo=40334
https://bugs.python.org/issue?@action=redirect&bpo=37444
https://bugs.python.org/issue?@action=redirect&bpo=20443
https://bugs.python.org/issue?@action=redirect&bpo=37388
https://bugs.python.org/issue?@action=redirect&bpo=28029
https://www.python.org/dev/peps/pep-0614
https://bugs.python.org/issue?@action=redirect&bpo=39702
https://bugs.python.org/issue?@action=redirect&bpo=40257
https://bugs.python.org/issue?@action=redirect&bpo=30773
https://bugs.python.org/issue?@action=redirect&bpo=40824
https://bugs.python.org/issue?@action=redirect&bpo=41848
https://bugs.python.org/issue?@action=redirect&bpo=43755

5 A 25

5.1 zoneinfo

zoneinfo EE2IANA A ZH] dl oMol A A QS T golB g o TYayt)h AlAEe] A7k
Hole & AT = F A datetime.tzinfo +3<Q zoneinfo.ZoneInfoEs &7} T

o :

>>> from zoneinfo import ZonelInfo
>>> from datetime import datetime, timedelta

>>> # Daylight saving time

>>> dt = datetime (2020, 10, 31, 12, tzinfo=Zonelnfo ("America/Los_Angeles"))
>>> print (dt)

2020-10-31 12:00:00-07:00

>>> dt.tzname ()

'PDT"

>>> # Standard time

>>> dt += timedelta (days=7)
>>> print (dt)

2020-11-07 12:00:00-08:00
>>> print (dt.tzname ())

PST

TANA ©f] o B ] o] 22 S 7] 25} 7] o= S o] A vl o8] 282, tzdata 2 o] A (first-party) 7]

A% A AT PyPIS &3 ¥l 225 i1 CPython 3 4] | o]l A -#-#] 2] g ch

o] ®7]:

PEP 615 - 3 gto] B 2] 2] o] IANA | 7+t o] o] el w| o] 2 o] T3t 29 Paul Ganssle o] 24 811 73 3t
PEP

5.2 graphlib

graphlib.TopologicalSorter &8 L83 graphlibE F715Fe] T8z A HEE &
8 3l= 7] %S A&t} (Contributed by Pablo Galindo, Tim Peters and Larry Hastings in bpo-17005.)

6 MAE 2E

6.1 ast

indent 43& dump () o) 2718k o] & Soi7] H 8-S AT 4 95U Th (Contributed by Serhiy
Storchaka in bpo-37995.)

ast.AST AAE o +& %‘:*46‘ A, TR BN ] 5538ast . .AST AAE YA Z=7 27 3¢
de A3 /\P*"J‘ 4 9l ast.unparse () & ast 289 &4 2 F7135 U o) (Contributed by

~ w0

Pablo Galindo and Batuhan Taskaya in bpo-38870.

AST = =8 A A3l o] A9 ASDL A o] 285 SA~E2S AST
by Batuhan Taskaya in bpo-39638.)

=

=

7}V 5 Ut} (Contributed

br



https://pypi.org/project/tzdata/
https://www.python.org/dev/peps/pep-0615
https://bugs.python.org/issue?@action=redirect&bpo=17005
https://bugs.python.org/issue?@action=redirect&bpo=37995
https://bugs.python.org/issue?@action=redirect&bpo=38870
https://bugs.python.org/issue?@action=redirect&bpo=39638

6.2 asyncio

A Z+sE B ol BA 2 Ql&), asyncio.loop.create_datagram_endpoint () 9 reuse_address v 7} A
St U 2954 94U o 22 UDPeIA] 47 &4 S0_REUSEADDRS] 5 4 w4 U]tk ApA) 3
lﬂ gt loop.create_datagram_endpoint () AHAE ZFZ3}4 Al 2. (Contributed by Kyle Stanley,
Antoine Pitrou, and Yury Selivanov in bpo-37228.)

ThreadPoolExecutor7} &7] & ZU7|E 7|thg) &= 7|2 4 3@ 7] 5 (shutdown) & of oF5l= A T F
Bl shutdown_default_executor () 7} 79 915Ut} T3} asyncio.run() 2 A2 IZEH S
A3 E = 73415 155 Y o} (Contributed by Kyle Stanley in bpo- 34037.)

ZEANA Y 7S Z2Y st glE 2 EA A A A F 89, asyncio.PidfdChildWatcherE
F7His Ut (bp0—38692)

MZL FFHE asyncio.to_thread( F7HS UL F2 oHlE 22 BEES I3tuA EE
bAoA 10 % B AL o LA, AR A A AAE AE AT A G

2]
run_in_executor ()& L4 H{ Aoz ZF g} (Contributed by Kyle Stanley and Yury Selivanov
in bpo-32309.)

At 2HBE A A3 E HAT U], asyncio.wait_for () = oA &2 timeout} v} 271 R] & timeout
0] <=0 2 A= HA7 45 F w714 7] tFH Yt} (Contributed by Elvis Pranskevichus in bpo-32751.)

asynciot o)A ssl.SSLSocket AT THEH A = HAEE TET W TyperErrorE A F]
Yt} (Contributed by Ido Michael in bpo-37404.)

6.3 compileall

HAE .pyc 3L ﬂl‘sﬂ 'P FE A8t MEE 7Hs A o] 715 A5 U th: hardlink_dupes v 7}
¥ 4= @} —hardlink-dupes ™ ¥ %/ﬂ (Contributed by Lumir ‘Frenzy’ Balhar in bpo-40495.)
A7} .pyc FdoA AR AL 3 MEL 2L 7S VT stripdir, prependdir, limit_sl_dest T 7

Hets,p, e = 2’4 HAZ} FEA T 52 e A AR L 5 A= 7ol 7 A5k
(Contributed by Lumir ‘Frenzy Balhar in bpo-38112.)

6.4 concurrent.futures

Q972 2R Aol HRT 1S kel A, AL ATEHA S LE AT FAF
St A cancel_futures W} 7] 4=E concurrent . futures.Executor.shutdown () ©]
(Contributed by Kyle Stanley in bpo-39349.)

ThreadPoolExecutor?} ProcessPoolExecutor oA HE A EE A AYPS UL o] & B3 &
AR A A B Qe L2 e 2] T34} of| S A4 o] FAE YT (Contrlbuted by Kyle Stanley in bpo- 39812 )
AAHE 7He S 75 A4 A L& Wi vk ProcessPoolExecutor & ZYA7F 84 Al 2 H Ut o]+
A& e wEl| =5 H A3 okl frF 2GRl Al &4 5 = CPU A 7H& & Y Yt} (Contributed by Kyle Stanley
in bpo-39207.)

6.5 curses

curses.get_escdelay (), curses.set_escdelay(), curses.get_tabsize() % curses.
set_tabsize () 45 F7}35 Y th (Contributed by Anthony Sottile in bpo-38312.)


https://bugs.python.org/issue?@action=redirect&bpo=37228
https://bugs.python.org/issue?@action=redirect&bpo=34037
https://bugs.python.org/issue?@action=redirect&bpo=38692
https://bugs.python.org/issue?@action=redirect&bpo=32309
https://bugs.python.org/issue?@action=redirect&bpo=32751
https://bugs.python.org/issue?@action=redirect&bpo=37404
https://bugs.python.org/issue?@action=redirect&bpo=40495
https://bugs.python.org/issue?@action=redirect&bpo=38112
https://bugs.python.org/issue?@action=redirect&bpo=39349
https://bugs.python.org/issue?@action=redirect&bpo=39812
https://bugs.python.org/issue?@action=redirect&bpo=39207
https://bugs.python.org/issue?@action=redirect&bpo=38312

6.6 datetime

datetime.date® isocalendar () & datetime.datetime®] isocalendar () WA E & o] A
tuple thAl namedtuple () = ¥F3Fg o}, (Contributed by Dong-hee Na in bpo-24416.)

6.7 distutils

upload 9 -2 o| A SHA2-256 @ Blake2b-256 3} A] t}o] A| A E & w5 U th MDS tho] A| A E S 2pchat=
Z Y Z A= MD5E A ¥ Yt} (Contributed by Christian Heimes in bpo-40698.)

6.8 fcntl

Aba F_OFD_GETLK, F_OFD_SETLK ¥ F_OFD_SETLKWE 5 7}31 % Y t}. (Contributed by Dong-hee Na in
bpo-38602.)

6.9 ftplib

H E27 279 AA4Z 27] Al B Aol sl o] X1 Al ZFAI ko] 00l FTPS} FTP_TLS+= ©] Al
ValueErrorE YA Al Z U t}. (Contributed by Dong-hee Na in bpo-39259.)

6.10 gc

PPl A 5717 A A E el A AL BE wf (el detol 7t AAE F A E w3 9] Ko
A RS 5 QHUTh, 08 298 4 ge 2 A7) 242 AushA 94 h (Contributed by

Pablo Galindo and Tim Peters in bpo-38379.)

7Ha A A7V A A 7 shel Dol = B =R Flet= A 9 ge.is_finalized () & F7HS
Yt} (Contributed by Pablo Galindo in bpo-39322.)

6.11 hashlib
hashlib 2E-2 oA A2 E 4 21 2™ OpenSSL 2] SHA3 3 Al 2} SHAKE XOF & AFE- & 4= 9l5 Yt}
(Contributed by Christian Heimes in bpo-37630.)

WA A REL o)A . /configure —--without-builtin-hashlib-hashes@ H]& A 3}3} 7
L} ./configure --with-builtin-hashlib-hashes=sha3,blake2& A A 0 2 &3]3}
OpenSSL 7|5t 23 2] AF2-S 73A| S 4= 915 Y t}. (Contributed by Christian Heimes in bpo-40479)

6.12 http

HTTP A8} ¥ = 103 EARLY_HINTS, 418 IM_A_TEAPOT ¥ 425 TOO_EARLYZ7}http.HTTPStatus
of] &7}% 215 Y t}. (Contributed by Dong-hee Na in bpo-39509 and Ross Rhodes in bpo-39507.)


https://bugs.python.org/issue?@action=redirect&bpo=24416
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https://bugs.python.org/issue?@action=redirect&bpo=39322
https://bugs.python.org/issue?@action=redirect&bpo=37630
https://bugs.python.org/issue?@action=redirect&bpo=40479
https://bugs.python.org/issue?@action=redirect&bpo=39509
https://bugs.python.org/issue?@action=redirect&bpo=39507

6.13 IDLE =} idlelib
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New in 3.9 maintenance releases

Make IDLE invoke sys . excepthook () (when started without ‘-n’). User hooks were previously ignored. (Con-
tributed by Ken Hilton in bpo-43008.)

A9 WA AL 38 A Be AP 2R o o] 43 gEth

Rearrange the settings dialog. Split the General tab into Windows and Shell/Ed tabs. Move help sources, which
extend the Help menu, to the Extensions tab. Make space for new options and shorten the dialog. The latter makes
the dialog better fit small screens. (Contributed by Terry Jan Reedy in bpo-40468.) Move the indent space setting
from the Font tab to the new Windows tab. (Contributed by Mark Roseman and Terry Jan Reedy in bpo-33962.)

Apply syntax highlighting to .pyi files. (Contributed by Alex Waygood and Terry Jan Reedy in bpo-45447.)
6.14 imaplib
IMAP4S} IMAP4_SsLoll= oAl A3 Aol A& A timeour Wi 7] W57} AF U Th Kt open () WA ==

olA| o]l HA o7 A3 MHA timeout Wi 7] M7 A5t A A H IMAP4_SSLY} IMAP4_stream
H A =0 o] *H 7 o] 85 %l Yt} (Contributed by Dong-hee Na in bpo-38615.)

Ir

imaplib.IMAP4.unselect () 7} 715 A5 Ut imaplib.IMAP4.unselect () = Al
o A-E AW AL AL AHE ASH A2 HEHUTE o] B3 A A==
HA R 7L A0 2 A AR et AS A3t imaplib. IMAP4 . close () & &2
gt} (Contributed by Dong-hee Na in bpo-40375.)

6.15 importlib

import £31}2] d#HAS MA67] Y&, importlib.util.resolve_name ()2 oA Z&EH Ao ¢
ZE A& &) valueError Al ImportErrorE WA Al 71 Yt} (Contributed by Ngalim Siregar in
bpo-37444.)

29 B2E AAE AANGE dX2E Z2HE o)A NE BE o= EWH 7 AE AAE F A5t
(Contributed by Dino Viehland in bpo-39336.)

importlib_resources W7 1.5 & o]4al3} Y X35+ 3 7] A] vl o8 <] &t HHAH 2 E A Wdt=
importlib.resources.files () &4 7} 715 215U th (Contributed by Jason R. Coombs in bpo-
39791.)

importlib_metadata WA 1.6.1 2 X E importlib.metadatas ME ZH S5 Yt}
6.16 inspect

inspect .BoundArguments.arguments”’} OrderedDict ol A &k dict2 W A= 1554t} (Con-
tributed by Inada Naoki in bpo-36350 and bpo-39775.)
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6.17 ipaddress

ipaddress¥ OJA| IPv6 AFZ H F A (H U A} 3<scope_id> 7} = 1Pv6 F4)E ALYt}

2372 F IPv6 F4AE ipaddress.IPv6AddressE AF§3lo] 2B 248 5,1 JEUth &A3%H4,
scope_id MJEZHEE 53| 272 £ IDE A& 4 5 Yt} (Contributed by Oleksandr Pavliuk in
bpo-34788.)

Starting with Python 3.9.5 the ipaddress module no longer accepts any leading zeros in IPv4 address strings.
(Contributed by Christian Heimes in bpo-36384).

6.18 math
of 2] AAHE A2 %S math.ged () FHE FFAFU o Aol T Aol Ak AAHMH ok
(Contributed by Serhly Storchaka in bpo-39648.)

math.lcm( F7HISE YT A H QAL A FHl45 whEkgh t}. (Contributed by Mark Dickinson,
Ananthakrlshnan and Serhiy Storchaka in bpo-39479 and bpo-39648.)

math.nextafter () & F7FAE5 U y& &3l x FH 9 2 B5 24 H 282 wiEsy o). (Contributed
by Victor Stinner in bpo 39288.)

math.ulp () & F7A5 Ut 25 25449 2619 v E k2 ¥13shy t} (Contributed by Victor Stinner
in bpo-39310.)

6.19 multiprocessing

multiprocessing.SimpleQueue Fe2o= F& YA H O Z G AE - close () WAHETFI
U t}. (Contributed by Victor Stinner in bpo-30966.)

)3

6.20 nntplib

A3 2ol sl o] - A ZEA GEo] 0ol W H] BEE ] A& V= 212 2] 915 NNTP 9} NNTP_SSL-E
oAl valueErrorE ¥ A] ) Y t}. (Contributed by Dong-hee Na in bpo-39259.)

6.21 os

si_code®] CLD_KILLED®} CLD_STOPPEDE F7}915 Yt} (Contributed by Dong-hee Na in bpo-38493.)
g 71EAE AT 22 AL A E A5 Bw2 54 os.pidfd_open () (bpo-38692) 7 os.
P_PIDFD(bpo-38713) & == 5T

os.unsetenv () 5= o)A AL A E AR 4= 215Ut} (Contributed by Victor Stinner in bpo-
39413.)

os.putenv () 2} os.unsetenv () 5 oA A AL 4= 315 Y Tt} (Contributed by Victor Stinner in
bpo-39395.)

rt
ofX

os.waitstatus_to_exitcode () &4E 27135 U T ol 7] A g Z==2 A3t} (Con-

tributed by Victor Stinner in bpo-40094.)
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6.22 pathlib

os.readlink () & FAFSHA] 25 3}l+= pathlib.Path.readlink () & F 7}l % Yt} (Contributed by
Girts Folkmanis in bpo-30618)

6.23 pdb

oA A=A PdoE ~/.pdbrcE A A gt} (Contributed by Tim Hopper and Dan Lidral-Porter in
bpo-20523.)

6.24 poplib

A2l ti sl Fo] 7 A ZEAI gLl 0o H] B2 7 £ AL vE= AL vH] 93 Pop33} POP3_SSL
oAl valueErrorE ¥ A] ) U t}. (Contributed by Dong-hee Na in bpo-39259.)

6.25 pprint

pprint+ O]A| types.SimpleNamespaceE oM A A4f & 4= Q15 T} (Contributed by Carl Bordum
Hansen in bpo-37376.)

6.26 pydoc

EFL2 oA F 2, T4, WA SET oY AR __doc_ A EFHEE 7HA BE A A of U3
= Y t}. (Contributed by Serhiy Storchaka in bpo-40257.)

6.27 random

M Z-& random.Random. randbytes WA EE 713 E5UTH 29 vlojEg S AT} (Con-
tributed by Victor Stinner in bpo-40286.)

6.28 signal

pid B4l 3¢ 7N AE AEdte] Z2 M2 AladS HUE 852 54 signal.
pidfd_send_signal () & =& 354} (bpo-38712)

6.29 smtplib

2§23 2kl ti sl F o171 A A }O] 0ojA H E27) 27L& e AL 7] 93] SMTPL} SMTP_SSL-&
o] A valueErrorE A Al 7} U t}. (Contributed by Dong-hee Na in bpo 39259.)

LMTP A A AF+= o] Al A& A timeout V) 7)) 45 2t Yt} (Contributed by Dong-hee Na in bpo-39329.)
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6.30 socket

socket BEL oA B]52 4.1 o] Ao A CAN_RAW_JOIN_FILTERS A& Ul H YUt} (Contributed by
Stefan Tatschner and Zackery Spytz in bpo-25780.)

socket ZE-2 O|A| CAN_J1939 Z 2 EZ 2 A Y= ZA;Z oA o] & A AU} (Contributed by Karl
Ding in bpo-40291.)

The socket module now has the socket .send_fds () and socket.recv_£fds () functions. (Contributed by
Joannah Nanjekye, Shinya Okano and Victor Stinner in bpo-28724.)

6.31 time

AIX 9| A, thread_time () 2 ©]A| 10ms S| A =2} clock_gettime (CLOCK_THREAD_CPUTIME_ID)
ZFolUgt Yz A =29 thread_cputime () &2 T3 Yt} (Contributed by Batuhan Taskaya in bpo-
40192)

6.32 sys
MEE sys.platlibdir O EZREE F7HASUT: SAFE gtolB Y
gholE o] Frol dAd S} EEY FESS YESE U AL

gy,
o H
S} Z+<s 1)t} Fedora$) SUSEO A=, 640 E Z Y Z oA "1ibe4d "9} 25U th (Contrlbuted by Jan Matg&jek,
Matéj Cepl, Charalampos Stratakis and Victor Stinner in bpo-1294959.)

oo, v B3 L wf sys . stderr7h BE ¥ 5D H 5T o)A stderr e A RA 02 F4 F
¥ 3 & 5 Ut} (Contributed by Jendrik Seipp in bpo-13601.)

6.33 tracemalloc

57 3 27k Ao) A8 FE 3457 A9 2A G W Re) B2 Ho) 2712 AA 2712 AR
tracemalloc.reset_peak () 7} 3715 2155 Y t}. (Contributed by Huon Wilson in bpo-40630.)

6.34 typing

PEP 5932 &9 H v e} to|E 2 7| & P& ¥ T °] E 3= typing.Annotated 3 A3 Al 7P°ﬂ Uﬂ

E} g o] Ef o °—‘.Uﬂ£6}7] 93 typing.get_type_hints () o] A|2F include_extras UH N HTE
= 935 Yt} (Contributed by Till Varoquaux and Konstantin Kashin.)

6.35 unicodedata

FUzE dolgu| o] A7 ¥ A 13.0.02 2 7AAIE g5 T} (bpo-39926).

6.36 venv

venv7} Al 23t & 334 ATYEL oA BF A VENV_PROMPT & A AH S AJL3le] =
EZE ALEA AE dHFAF o]Aol=dH A9 EE=_ VENV_PROMPT__E F
AHgFl e, ThE AT HEE T (o] Ze] 712 YTl _ VENV_PROMPT__ & A& 3

o] Z1& oAl _ VENV_NAME__S AF8-3155 Ut} (Contributed by Brett Cannon in bpo- 37663 )
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6.37 xml

xml.etree.ElementTrees XML 3 2 & Eﬂi]-fﬂ'llﬂ olEZHE Yo ZH Ex}7} oA §-AFH Ytk
EOLN-& B+ “n” 22 5315 2] gk Ut o] 242 XML A 9] 2.11 AH = Gﬂ’ﬁ Bk W ol ti g =9
A3 Yt} (Contributed by Mefistotelis in bpo-39011.)

P BZAUA A G BEE T Ao F30E A A oA Y 2o WA zox y i
- exprb WU o2 E1:

sums = [s for s in [0] for x in data for s in [s + Xx]]
= Al 2e) o] BETE WASE YR AR R E5A FHUTH
(Contributed by Serhiy Storchaka in bpo-32856.)

cOF2dE 28 me el Ad 4ol S A AsAEUTh Wl 2 =9 ohE 2 =5
%g@ﬂﬂ%#ﬁtﬂ%%mnzgggﬂ4ﬂﬂﬂm1E:5%ﬂ$£ﬂﬂ
T gEoA FHE A gsUth wd dHZHY wd AE =R AL A 2] &
oMol Wil 2HETFAIE S AT wf7hA] ZF PP oA Hio] E I E Pt R 2T ST
Y t}. (Contributed by Victor Stinner in bpo-40010.)

e closefrom() & A& 3}9] FreeBSD o Al subprocess 252 3] % 3131554 t}. (Contributed by Ed
Maste, Conrad Meyer, Kyle Evans, Kubilay Kocak and Victor Stinner in bpo-38061.)

» PyLong_FromDouble () 2 o]A] longol 5= Zholl o3 = of 1.8749 © w5 4t} (Contributed by
Sergey Fedoseev in bpo-37986.)

[t e

oy >
e Loy

z

o WO ylo]MW YA (range, tuple, set, frozenset, list,dict)Z o|A| PEPSIO NEZ 2 EF
£ ARE-3Fo] 7145 Ytk (Contributed by Dong-hee Na, Mark Shannon, Jeroen Demeyer and Petr Viktorin
in bpo-37207.)

o T2 Fglo] 7| AR} A 2 A9 2 H3}E difference_update (). (Suggested by Evgeny
Kapun with code contributed by Michele Orrl in bpo-8425.)

« sholpe] 22 AR B (obmalloc. o) ol Al Ske] Wl ofe| k2 OS2 WEHshA| gha ZA]
AAE G4 QS 58T o 27 S1H 7} o] 6 & o] Auteh obdl] Lk A} 2 S 0] 2] 3 5]
T UEE = HdsE Tz of A 9] 2 Al (thrashing) ©] %] U t}. (Contributed by Tim Peters in
bpo-37257.)

s oAl BE 2 A4 A UxAle Ao MAEAFUH EE o] Akl thE
ZeroDiv151onError/] WA A 7} 73 A H Y E} (Contrlbuted by Dong-hee Na in bpo-39434.)

o UTF-83%} ascii T 0 2 -8 ASCII FALE S t] T Y 5F= A o] o)A 2F15% t] e} % 51 th (Con-
tributed by Inada Naoki in bpo-37348.)

=& FFol 3400 A Bho]H 39712 8] A5 el th e 2 ekt

Python version 3.4 3.5 3.6 3.7 3.8 3.9

Variable and attribute read access:

read_local 7.1 7.1 5.4 5.1 3.9 3.9
read_nonlocal 7.1 8.1 5.8 5.4 4.4 4.5
read_global 15.5 19.0 14.3 13.6 7.6 7.8
read_builtin 21.1 21.6 18.5 19.0 7.5 7.8
read_classvar_from_class 25.6 26.5 20.7 19.5 18.4 17.9
read_classvar_from_instance 22.8 23.5 18.8 17.1 16.4 16.9
read_instancevar 32.4 33.1 28.0 26.3 25.4 25.3
read_instancevar_slots 27.8 31.3 20.8 20.8 20.2 20.5
read_namedtuple 73.8 57.5 45.0 46.8 18.4 18.7
(TH S oA ol A%
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(o1 sl o] A A A%)

read_boundmethod 37.6 37.9 29.6 26.9 27.7 41.1
Variable and attribute write access:

write_local 8.7 9.3 5.5 5.3 4.3 4.3

write_nonlocal 10.5 11.1 5.6 5.5 4.7 4.8

write_global 19.7 21.2 18.0 18.0 15.8 16.7

write_classvar 92.9 96.0 104.6 102.1 39.2 39.8

write_instancevar 44 .6 45.8 40.0 38.9 35.5 37.4

write_instancevar_slots 35.6 36.1 27.3 26.6 25.7 25.8
Data structure read access:

read_list 24.2 24.5 20.8 20.8 19.0 19.5

read_deque 24.7 25.5 20.2 20.6 19.8 20.2

read_dict 24.3 25.7 22.3 23.0 21.0 22.4

read_strdict 22.6 24.3 19.5 21.2 18.9 21.5
Data structure write access:

write_list 27.1 28.5 22.5 21.6 20.0 20.0

write_deque 28.7 30.1 22.7 21.8 23.5 21.7

write_dict 31.4 33.3 29.3 29.2 24.7 25.4

write_strdict 28.4 29.9 27.5 25.2 23.1 24.5
Stack (or queue) operations:

list_append_pop 93.4 112.7 75.4 74.2 50.8 50.6

deque_append_pop 43.5 57.0 49.4 49.2 42.5 44 .2

deque_append_popleft 43.7 57.3 49.7 49.7 42.8 46.4
Timing loop:

loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

o] A3}= Tools/scripts/var_access benchmark.py©ll Y= HG5 AN 2 Wl X uf3 AT T E o] A
o"éﬂ FUTH HA 3 AT HE &= BolW e U 22 FAZ Yo WX nta+= python.orgol| A &
F A= maCOS 644 E Fl = £ A8 3} Intel® Core™ i7-4960HQ processorol| A & A = 15 Yt}

8 o4

* distutils bdist_msi &2 oA A= FUThH oAl bdist_wheel(d 37| A) = AH&-SH A 2.
(Contributed by Hugo van Kemenade in bpo-39586.)

e FA A math. factorlal( )& 2ol old AeZhkE 2= float AAEHAE Cﬂd‘l?ﬂ\%r/}(ﬂ-a 5.0).
Axgkol oky A <l flo at°ﬂ e A& ValueErrorg HAY /\]%‘4“4 o] Al 3| A= A5 Th
3FZ glo] 4 WA /H = 2 E floato]] &) TypeErrorE Al Z 21 Y Yt} (Contributed by Serhiy
Storchaka in bpo-37315.)

« parserd symbol BE-S A= 97 o] F WA oMol A A AL o] FYU ). thRE) AL
Aelol A ABAE st BEE S o] 2A 7E £ AST) 44T AT BAS BE 4

g%t

« ¥7/NCAPI & PyParser_SimpleParseStringFlags (),PyParser_SimpleParseStringFlagsFilenam
PyParser_SimpleParseFileFlags () % PyNode_Compile () ¥ H A EH Q3 go]# 3.10
oA o] d F2 A7) ¢ A A AF YT
o 229 EWo A NotImplementedES ALt AL Ao 46 AR X vy 39 A7}
olBZ FAH PFUTE FF W so] o A TypeErrorﬂ% 214 Y th. (Contributed by Josh
Rosenberg in bpo-35712.)
» random BEL @A RE A 5T G2 NS o H Sk AT, 0BT P F AR L
2R 2A WA= EZ&‘G}X] LTk o] 6 3.9 o] %, o] T £ None, int, float, str,
bytes ¥ bytearray® A 8-t}
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* mode AAE A QA 4ol 7] Y3l GzipFile Y& & A2 AAHAF UL FF gto|x
HAANA = oluf 7| 2H o2 A 97 98] Ut 27 & @A A7 e FEE 317
3 A= mode A AHE A A 3}/ A] L. (Contributed by Serhiy Storchaka in bpo-28286.)

e _tkinter.TkappType? split () HINEE H A5, i d&AFH T o= 753 538 2=
splitlist () WA =2 A gt} (Contributed by Serhiy Storchaka in bpo-38371.)

. B2 AAE asyncio.wait () o] BAHOZ ADeHE AL AAH A1 WA 3114 A A
1 t}. (Contributed by Yury Selivanov and Kyle Stanley in bpo-34790.)

* binhex4 ¢} hexbind 52 oA H A5 15 UTE binhex &} T binascii &+ oA #H A
H sy
- b2a_hagx (), a2b_hgx ()
— rlecode_hgx (), rledecode_hgx ()
(Contributed by Victor Stinner in bpo-39353.)

e ast F# 2 slice, Index W ExtSlices HAH A0 E 7HF31 3% glo] A v Ao A] A| A
2 o Y Uth Index (value) WAl value A S AHE S oF FUth Extslice (slices) WAl
Tuple (slices, Load())E AR&3) oF g1t} (Contributed by Serhiy Storchaka in bpo-34822.)

e ast F#d 2 Suite,Param, AugLoad ¥ AugStore: H A H A2 7+53111 5 5ho] A v Ao
A AAL AZ YU o] AEL & A7l s A A rom shol 39 T E G 7)o
9] 5)] Wro}E o 2] A] 9kt Yt} (Contributed by Batuhan Taskaya in bpo-39639 and bpo-39969 and Serhiy
Storchaka in bpo-39988.)

* PyEval_InitThreads () &} PyEval_ThreadsInitialized() &4+ o|A 9 X H L 3}9]
31104 Al AF Ut PyEval_InitThreads () & E&3% oA o} 37} 915U th GIL
L glo] M 3. 7RE Py_Initialize () & Z7]3}F Yt} (Contributed by Victor Stinner in bpo-39877.)

e shlex.split () o A WA AA}Z NoneS AE3E= AL 3 A5 A5 Yt (Contributed by
Zackery Spytz in bpo-33262.)

e smtpd.MailmanProxy () = oA Q& 2 -E mailman §lo]+= AFEE o oA HAH H5 YT
(Contributed by Samuel Colvin in bpo-35800.)

e 1ib2to3 B EL o]A| PendingDeprecationWarning < &3t} 3}o]# 3.9+= PEG +&
A7 A8 o (PEP 6172 FF238HA A1 L), 3ho] 1 3.1000 &= 1ib2to3 9] LL(1) 7 &4 7| &
FEEAD S G AZE Aol £l 238 5 AFUT 1ib2to3 RES FF shol 4l M1
®F ghol Bl oA Al AE 4 A5yt LibCSTU parsoe} 22 A| 42 o ob& 318 5FA4] Al 2.
(Contributed by Carl Meyer in bpo-40360.)

e random.shuffle ()2 random "} 7] WM+ 9 % = 215 1 t}. (Contributed by Raymond Hettinger in
bpo-40465)

9 AA

e unittest.mock._ version o Z&EH v Ao] Al AF ST

e nntplib.NNTP: xpath ()&} xgtitle() WA EZ} Al AFH AE5UTE o] A== sto]H 3.3
FH AAHASUTE dorE o g, o]y st F4-2 A UE A AL NNTP AW #e| 27 &4
31e1A k5 Yt xgtitle () 9 A%, nntplib.NNTP.descriptions () Y nntplib.NNTP.
description () & Al AF-&3}4] Al L. (Contributed by Dong-hee Na in bpo-39366.)

e array.array: tostring () & fromstring () WA EZF A AT 5 UT} o] A& tobytes ()
2} frombytes () & Ao 2, slo] 4 3.2 8 ¥ 3 A= 9155 Y t}. (Contributed by Victor Stinner in bpo-
38916.)

o AWE A O sys.callstats () 7 A AT QS ULh sto] A 3.7HEE, o A= 91 A
Noneg WHEFUTH Tho]d 3704 o] Al AH S5 W E 5 CALL_PROFILEC] B R FF Y]
t}. (Contributed by Victor Stinner in bpo-37414.)
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sys.getcheckinterval () ¥} sys.setcheckinterval () &7 AAFH ASUTE golA
32HE A FH A5 Yh Al sys.getswitchinterval ( -»} sys.setswitchinterval ()
£ A}83}4 Al 2. (Contributed by Victor Stinner in bpo-37392.)

C 3+ pyImport_Cleanup () o] A/ A A5 U o] ZA AW ol ARFUTH “EE HolE=
Bl Yt} Y& AL (Contributed by Victor Stinner in bpo-36710.)

_dummy_thread®} dummy_threading 2E°] A/ A YHE YT o] EEL A & X Po] 5
v}o] A 3.75 ¥ 5 x5 215 Ut} (Contributed by Victor Stinner in bpo-37312.)

aifc.open() o] 3t aifc.openfp () VA, sunau.open () ol o 3k sunau.openfp()

=2

=

wave.open () 9 8t wave.openfp () o] A A AHFUL} Tto] A 3.7HE 3 A= 54 \:]-
(Contributed by Victor Stinner in bpo-37320.)

o},

threading.Thread® isAlive () WA E7} A AE A5 Yt} vho] A 3.882E A=
YAl is_alive () & A1 Al 2. (Contributed by Dong-hee Na in bpo-37804.)

ElementTree EE A Z#d 2 ElementTree®} Element & ®| Al & getchildren(
getiterator () 7} Al AE A5 Ytk o]y 3204 A= Ad5YTh x. getchlldren(
Al iter (x) Y list (x) &, x.getiterator () Al x.iter () W} list (x.iter A
A} A] &.. (Contributed by Serhiy Storchaka in bpo-36543.)

w2 plistlib API&= A AH A5 U 3ol &l 345 E 3 A5 9l 1/]1’/} load(), loads (),
dump () ¥ dumps () EFE AME3H Al L. T3, use_builtin_types “H N WHE7EAASENeH, &
Z bytes AA 7} &4} A AF2-H Yt} (Contributed by Jon Janzen in bpo-36409.)

C &4 PyGen_NeedsFinalizing©] Al AE Y5 U Th PEP 4425 T3 & AW E A&, HAE

% X &, CPython Y o]t] o]l Al A AF&= A = 9k k<% 1t} Joannah Nanjekye ©] 3j| X]. (Contributed by
Joannah Nanjekye in bpo-15088)

+§‘-=L

glo] M 3.1 5 E X H ¥ A base64.encodestring () P baseb64.decodestring () 2 A| AH
A& Yth: Al base64.encodebytes () & base64.decodebytes () & AFR S A] L. (Con-
tributed by Victor Stinner in bpo-39351.)

fractions.gcd() 7 AAS QS U ol A 358 H 3 A5 315U T (bpo-22486): T Al
math.gcd () & AF&3HI Al 2. (Contrlbuted by Victor Stinner in bpo- 39350.)

bz2.BZ2File?| buffering "} 7} W74 Al A 95Ut 3]-01 2 307 FAE AL ARG e
DeprecationWarning= YEHAFUT IS o= P Alosted €d 34 AAE A
2314 Al 2. (Contributed by Victor Stinner in bpo-39357.)

json.loads () 9| encoding W 7§ W7} Al A= A5 U th ohol A 3.1 78 A5 3L FAH ¢
t}; glo] A 3.8 5 €] AF-23}H DeprecationWarningS ¥ 3155 Y t}. (Contributed by Inada Na0k1
in bpo-39377)

with (await asyncio.lock) ﬂ-with (yield from asyncio.lock): & &= X4
A 45Ut Al asyne with lockS ARSI Al L. asyncio.Conditiond} asyncio.
SemaphoreX "}zF7FX] €] U t}. (Contributed by Andrew Svetlov in bpo-34793.)

sys.getcounts () “Q’ff—, -X showalloccount M3 & SA4 %W C F+ %A pPyConfig9
show_alloc_count BEZ} A AX YFUTh ©]E-2 COUNT_ALLOCS A2 & A 3st= 5
3t glo] W A =7} 4 Q 3)<5 1t} (Contributed by Victor Stinner in bpo-39489.)

typing.NamedTuple S 29 _field_types AEZHFEZ} A AT JAE5 YT} Iho]lH 3.8F
B A= A5 Ut Al __annotations_ o] EEHEE A3 A] 2. (Contributed by Serhiy
Storchaka in bpo-40182.)

symtable.SymbolTable.has_exec () HAZE7} Al A U5 U T 2006 EE F X = 9o,
=25 W Fralses Y3517 2 gy T} (Contributed by Batuhan Taskaya in bpo-40208)

asyncio.Task.current_task ()2} asyncio.Task.all_tasks () 7} Al AE g5 Ytt 1}o]
W 378E #H A P2 A asyncio.current_task () 2 asyncio.all_tasks () S AT
4 5 Y}, (Contributed by Rémi Lapeyre in bpo-40967)

html.parser.HIMLParser Z &2 9] unescape () WA E7F Al AT JH5 YT (3Fo] A 345 H
HAH JAFYUH. A FRE NG FUZE AR qu]’db tl html.unescape () & AH&-3f oF
ok
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10.1 s}o] % API<] ¥ 7

o import_ ()9 importlib.util.resolve_name () & o]A o] ValueErrorS WA 7] H
Zo A o] Al ImportErrorE WAAIAUTH 54 o9 P& 25t aho]d 3.92f o] WA=
BT A YP3l= TE A+ except (ImportError, ValueError): 5 AFE3HY] & t} 3 25 of
o,

* __VENV_PROMPT__7}""2 A7 d u venv 3} 2AHEE t= SEF F 97t obdyth

* select.epoll.unregister () WA E+ = EBADF o 8] & FA]3HA] 945U T} (Contributed by
Victor Stinner in bpo-39239.)

o buffering W 7} R7F A A= Q7] Wl Eof|, bz2.Bz2File?] compresslevel V| 7] 4= 7] 9 = A &-0]
= 214 Y t}. (Contributed by Victor Stinner in bpo-39357.)

C QB2 R A o] BEHE AST. B QE At RO 2 HAH T, B S ool 2t RER RAFUTH
Index (value) = value AA| & ¥I33} 17, ExtSlice (slices) = Tuple (slices, Load())
£ wHEHgh o} (Contributed by Serhiy Storchaka in bpo-34822.)

e EU-1%H8 &AL AL 0 importlib EE-S 0] 4] PYTHONCASEOK 37 HEE A
Ytk

e encoding M| 7 W7 82 frplib . FTPY} ftplib . FTP_TLSO 7| ¥ = AL w7 A2 715
Qom, 7| & 9371 o] RFC 26402 2 5 2 Latin-19]| 4] UTF-8 2 ¥ A& g5 th

L

* asyncio.loop.shutdown_default_executor () 7} AbstractEventLoop °ﬂ F71= o] A,
o] A& ALt Al o] HE Fxzof o] W=7t A oE o] glojok FTh. (Contributed by Kyle
Stanley in bpo-34037.)

- AYe) Sea9te] 2ES YA I3 __future_ REONA FA a1 A5gto] AA
A5k o]Aof= PyCF_ALLOW_TOP_LEVEL_AWAIT7} CO_FUTURE_DIVISIONT} =35
Y t}. (Contributed by Batuhan Taskaya in bpo-39562)

e array('u')+= ©]A| Py_UNICODE tJ4l wchar_tE C3 o2 Al-&3UtT} Py _UNICODE: ¥}o|#
335 wehar_to] WY olghA o WAL St &L 1 2% F& LTk (Contributed by Inada
Naoki in bpo-34538.)

* logging.getLogger () API&= ©o]A] o] & 'root'E AL E uj
ol oot gk ol B9 W] = 2AE HBHwIL o] AL
Y FEZLotd EAE YA AL E A5 A, "root.py' Bt
getLogger (__name__) & AR&3to] EAE AW 36t Aol 9
(Contributed by Vinay Sajip in bpo-37742.)

e PurePath?® UxAl X2 o]A] stro]tt PurePath?d] QI AH A7} of
TypeErrorE WA A] 7] &= th4l Not ImplementedE HFEE YT} o] = A F 33
33 7tsst EH2E UE 5 A== Yt} (Contributed by Roger Aiudi in bpo-34775).

re
i)
rlu
o)
filo
Y
it
ok
g

e Starting with Python 3.9.5 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 notatation. glibc implementation of
modern inet_pton () does not accept any leading zeros. (Contributed by Christian Heimes in bpo-36384).

e codecs.lookup () now normalizes the encoding name the same way as encodings.
normalize_encoding (), except that codecs.lookup () also converts the name to lower case. For
example, "latex+latinl™ encoding name is now normalized to "latex_latinl". (Contributed by
Jordon Xu in bpo-37751.)
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10.2 C API<] ¥ 7

o 3 &% 3 (7} PyType_FromSpec () U FA3HAPIE IS0 2 A) 9] SIAEH AL o)
B & AAl g Fx & HHgch 3t ] % 3.89] “C APIS] ¥ 770 & 5
F2-go] loj o SHA R ARE AL A &) tp_traverse @57 A= T A F P Y BE AR

9] tp_traverse 7t AA o FE WEIES FUT

(= Ay

3]

Le]

o :

int
foo_traverse (foo_struct *self, visitproc visit, wvoid *arg) {
// Rest of the traverse function
#if PY VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—~40217)
Py_VISIT(Py_TYPE (self));

aw

#endif

I3

5Tt Hol A A (EETE 3) 9 tp_traverseo| Y AsHH, Py_TYPE (self) &
F2 8 of Sk tp_traversedl A @ % B A WEHTS 7o) Ak A0] 521 AL
o & 59, tp_traverse 7t th52 E3oHA:

base->tp_traverse(self, visit, arqg)

theS Z A 9

#1f PY VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—40217)
if (base->tp_flags & Py_TPFLAGS_HEAPTYPE) {
// a heap type's tp_traverse already visited Py_TYPE (self)
} else {
Py_VISIT (Py_TYPE (self));
}

#else

(AFA B Y82 bpo-358103 bpo-40217-2 FZ 3 A1 L)

e PyE
PyE

val_CallObject, PyEval_CallFunction, PyEval_CallMethod

val_CallObjectWithKeywords T4+ Z]Q 54ttt th4l PyObject_Call ()

I HE S AFRSHA A L. (RHA S U] 82 bpo-29548-2 FHZRFHH A L))

10.3 CPython n}o|E 7 &= ¥ 7

¢ ass
Ass

ert & %237 93] LOAD_ASSERTION_ERROR ¥ FE7} =715 gS5 Ut o] Ay,
ertionError o2& 7}2] ¥ (shadow) assert & o] 20} 2 A 2H= 512 ¢k 9k 1 th (Contributed
by Zackery Spytz in bpo-34880.)

¢ COMPARE_OP ST T 47]2 718 Hgo]z B3ats 51t

Z X235 H LS 9 3 COMPARE_OP
‘s’ Q) “isnot’ H|AEE 93 1S 0P
‘in’ 3} ‘not in’ B| AE & 9] 3} CONTAINS_OP

‘try-except’ ol A o] 2] & &+<Q13}7] 9] $F JUMP_IF_NOT_EXC_MATCH.

(Contributed by Mark Shannon in bpo-39156.)
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11

e 7

configure 2T HEO| ——with-platlibdir $A& F7FSE5YTH Al sys.platlibdir 9 E
gHE AGH, ZAREE gojHe g g E 9 o] 5. AN AR = sys.platlibdir o] EE
HEE 3% 314 Al 2. (Contributed by Jan Maté&jek, Mat&j Cepl, Charalampos Stratakis and Victor Stinner
in bpo-1294959.)

COUNT_ALLOCS E4 9= )3 2 7} A A= 155 Y t}. (Contributed by Victor Stinner in bpo-39489.)

Y= o] o] ZEFoNA, setenv () & unsetenv () e oA FolWS WEst=1] B3
U t}. (Contributed by Victor Stinner in bpo-39395.)

A=7Fobd Sl F oA, bdist_wininst A2 Z2IH YL o] FA A ® A AH A ¢
SuUth (A S W &2 bpo-109455 F23HH A L)

macOSo A 222 B glo] & U =g, tkinters, o] macOS |29 A9 ulz7iA =7,
/Library/Frameworks ol s X% o 8] Ajl2~H= Tcl»]— Tk =49 9 =2 338 Ul macOS
SDK7} Al A o 7 A% ™ (-—enable-universalsdk=t} —isysroot & A}-23}o]), SDK AHA|
AR YL 7B 228 o A6 ——with-tcltk-includes®} ——-with-tcltk-1libsE A A
o9 o 2 Nl [Bh= (Contrlbuted by Ned Deily in bpo-34956.)

o] A A= 10 ARM64 &2 7 o] W& W =3t 4= Q15 t} (Contributed by Steve Dower in bpo-
33125.)

——pgog AHSE W o]A] R ME HAEE AVH YT 419 HHAE+=PGO
7N Ao HF A ﬁr"]-/] HAIFE et ol E5ol HA &= 7hsdo
S 4] S} o} 159 WELA LItk AH B HAE AR ES AYshe AL =
E U8 B FE 7| 7FARH A ot WETF R E H A3 E 5 syt ER = HEE
71944 9 A7 IthH, . /configure [..] PROFILE_TASK="-m test --pgo-extended"
2 ABoo] o4 FAS BNT & AU $2 o T PGO 2] Qo] o WE AEE 44
Ao o8l B2 oA etk A9 B, HAZE @ Ande £7 Aol gt e 4
Ao A, o] & F 8 BHA A s AR AE A4 FEA M X ut 3 E A oF T (A S Y &2
bpo-36044 2} bpo-377075 FZ Al L)

Md
T>

L
>,
)
o
=)
o

o
g o
oY, ot
it [o 2 ofy

12 CAPI 17

121 A28 7%

PEP 573: R E5& 2292 A4 38= PyType_FromModuleAndSpec () ]—3“ 5 b] o} 2

A F A S 7FA 2= PyType_GetModule () & PyType_ GetModuleState 7]-5L\/]D]-
WA =7} 24l o] Fold FEj 2ol AA T # A== S PyCMethod 2} METH_METHOD £ 371
&t} (Contributed by Marcel Plch and Petr Viktorin in bpo-38787.)

PyFrame_GetCode () &4E #7195 Ut Zd8d Z=& 95 YT} PyFrame_GetBack () &
TEF7ESUL: zEd o2 R =y d S A5y (Contrlbuted by Victor Stinner in bpo-40421.)

A 3+E C API9| PyFrame_GetLineNumber () S 37} th (Contributed by Victor Stinner in
bpo-40421.)

OlE Z 2B & YU+ PyThreadState_GetInterpreter () 2} PyInterpreterState_Get ()
#re FAdcUL oW cd= gHe AN zAIL AAeE
PyThreadState_GetFrame() @4+ E F7}¥#5 Utk PyThreadState_GetID() &4+ E
F7HA S U glold g = Abej o] 15 A E AE 71 A3 Yt (Contributed by Victor Stinner in
bpo-39947.)

A7} glo] Ze)E shol W AAE T
o F7Hl ek <17t glo] Bele =
by Victor Stinner in bpo-37194.)

A 8HE C API19] ¥ 7 A3} (Py_LIMITED_API Wl 27} A H AHL):

yObject_CallNoArgs () & C API

Mz &P
& =3t= 7Hg 282 9 v Y th (Contributed

N AAE T
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- A st="E APL o o3 duWw I £ F Py _EnterRecursiveCall() 3}
Py_LeaveRecursiveCall() & A& @Ytk o], o]Eo] laz=E FIHAA
uh o] 2|8l M| 2 & = PyThreadState.recursion_depth ST o] AN AT 4 A= A 3HE
CAPIZ = AL S A gksUTH (o] 24| = At C APIOA BFH Y oh.

— PyObject_INIT () &}PyObject_ INIT_VAR() =TI NE AHE 7T 2 Jul<BE0

47k gk
(Contributed by Victor Stinner in bpo-38644 and bpo-39542.)

* PyModule_AddType () 57} F71H o] &5 2 F718t= Z21E 554U th (Contributed by
Dong-hee Na in bp0—40024.)

e PyObject_GC_IsTracked ()2} PyObject_GC_IsFinalized() &4E F 8 APl F7}1519]
shol A A7k BA) 225 3 LA 740 ) %A 7ol o o] v sho] ko] = o YA 23] e 4
<5 U t}. (Contributed by Pablo Galindo Salgado in bpo-40241.)

o T F AA Y AR A AFAH N FAE WS FE _PyObject_FunctionStr ()& F7H5Y
t}. (Patch by Jeroen Demeyer in bpo-37645.)

o LS 9 X] QAR AAE &3+ PyObject_CallOneArg () & 371855 Yt} (Patch by Jeroen
Demeyer in bpo-37483.)

12.2 sho]# 3.92 o] AJ3}7]

e PyInterpreterState.eval_frame(PEP 523)ol &= oJA] MEEL I F e W7 HS
(PyThreadState*) 7} @ 2 gt} (Contributed by Victor Stinner in bpo-38500.)

e 3F 2E: BE AH 7 235 QA v ol @] 2] 949k W pyModuleDefl m_traverse,
m_clear ¥ m_free &7 HE SETH A GSF5UT o]AL2 BREo] 50| RA S FEFo] 43
57 2219 %9411t (By_mod_exec §-). U BHSAL, n_sizest0RTH A1 wE A
(PyModule_GetState () 7} ¥F36l=) 7F NULL o) & o] &7t &5 A g5 th

RE7) R 4R B Em_size < 02 FHEL WA Bk

-« AB ez e e A py AddPendingCall() ol ZEHH, gt o)A Wl AHZFHANA &

S5 A A AMEJHZEHAAN T2 EF kg Ut ZF A B A Z e &= oA AHA] o <=
& 5 =8 z+5 Yt} (Contributed by Victor Stlnner in bpo-39984.)

e —E 3XMo] A2HE v (PyConfig.use_environment7} 022 AAE w) Y= F YA AEF

=

Y+ sys.pathE 27|36k ] ARSH A kU th o] 212 %E ]/ﬂ ol Wgd
g t}. (Contributed by Zackery Spytz in bpo-8901.)

o

A

et

S

M

e A W< pyStructSequence_UnnamedField+s O] A| Aol Abgs
(Contributed by Serhiy Storchaka in bpo-38650.)

* PyGC_Head 724 & oA 2F 8¢yt W+ C APl(pycore_gc.h) ol A ¢k 2 g Ut} (Con-
tributed by Victor Stinner in bpo-40241.)

e Py_UNICODE_COPY, Py_UNICODE_FTILL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode (), _PyUnicode_AsUnicode il
PyUnicode_AsUnicodeAndSize () = ColA] A9 Aoz TAEYth Iho]A 3.3 o] & PEP
3939]| A 3 X = 21 <5 U t}. (Contributed by Inada Naoki in bpo-36346.)

e Py_FatalError () &4%, Py _LIMITED_API W3 27} Ao A &= 3, ) 49 o2&
A5 o7 21 5t= |32 2 A H Yt} (Contributed by Victor Stinner in bpo-39882.)

$AAE e o ST ol $ 02 BALT ATHASE 2T, (AR I
2 bpo-37540& FZ Al L

« o] o] WA 2 9} T2 ?—64 Al Abo] & AR Y Th:
- PyObject_IS_GC() M2 &7} &5 E e 51U Th

20


https://bugs.python.org/issue?@action=redirect&bpo=38644
https://bugs.python.org/issue?@action=redirect&bpo=39542
https://bugs.python.org/issue?@action=redirect&bpo=40024
https://bugs.python.org/issue?@action=redirect&bpo=40241
https://bugs.python.org/issue?@action=redirect&bpo=37645
https://bugs.python.org/issue?@action=redirect&bpo=37483
https://www.python.org/dev/peps/pep-0523
https://bugs.python.org/issue?@action=redirect&bpo=38500
https://bugs.python.org/issue?@action=redirect&bpo=39984
https://bugs.python.org/issue?@action=redirect&bpo=8901
https://bugs.python.org/issue?@action=redirect&bpo=38650
https://bugs.python.org/issue?@action=redirect&bpo=40241
https://www.python.org/dev/peps/pep-0393
https://www.python.org/dev/peps/pep-0393
https://bugs.python.org/issue?@action=redirect&bpo=36346
https://bugs.python.org/issue?@action=redirect&bpo=39882
https://bugs.python.org/issue?@action=redirect&bpo=37540

— PyObject_NEW() W] T & = PyObject_New() ®" T 22 9 H A o I I,
PyObject_NEW_VAR () UHELE— PyObject_NewVar () "2 2 9
+= PyTypeObject.tp_basicsize HWH o 2 H °“/\1]£6}Z] okt

- PyObject_GET_WEAKREFS_LISTPTR() WA 27l &4+ 2 HIAFHJSUL: fazs
PyTypeObject.tp_weaklistoffset WH o A MM AgHFUT}

- PyObject_CheckBuffer () M2 27} gt 2 HIE 5T W2 2= PyTypeObject.
tp_as_buffer W o] AH ANAZG5 T

- PyIndex_Check () & oAl & AR AIZS =717 8] 2 EFHA T2 Adg Uk
PyIndex_Check () lZ 27} Al AE Y5 YTt W3 2= PyTypeObject .tp_as_number
Aol A AAAF 5T

(A 8 22 bpo-401708 A2 3H4] A L)

12.3 A A
o A|3H C APIo| A] pyfpe.h® PyFPE_START_PROTECT () &} PYyFPE_END_PROTECT () W22 &
A 2] <5 Y t}. (Contributed by Victor Stinner in bpo-38835.)

« PyTypeObject ] tp_print S5 o] Al 7H Y5 UTh Fho] A 275} o] A W Aol A sz AAE <
Aot ol AR AUt 3Fo] W 3.0 5 B =, FAIH AL AR A] ¢4 255 U T (Contributed by Jeroen
Demeyer in bpo-36974.)

o A3tE C APIS] ¥4 AF8}F (Py_LIMITED_API I Z7} A9 A9):
- A2 C APIO A th= 2 A BT Ut
* PyThreadState_DeleteCurrent () (Contributed by Joannah Nanjekye in bpo-37878.)
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* Py ForgetReference ()
* _PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()

+ Al gkd C APl A 23 2F38hA] ¢ A& mHAUS.

rlo
ot

* PyTrash_UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py _TRASHCAN_BEGIN
* Py_TRASHCAN_END
* Py_TRASHCAN_SAFE_BEGIN
* Py TRASHCAN_SAFE_END
- O @ HoE R CAPIZ A5
* _PyDebug_PrintTotalRefs ()
* Py PrintReferences|()
* _Py_PrintReferenceAddresses ()
* _Py_tracemalloc_config
x+ _Py_AddToAllObjects () (Py_TRACE_REFS Y=o Tt &)

(Contributed by Victor Stinner in bpo-38644 and bpo-39542.)
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e PyRuntime.getframe =z & Al AW} L _PyRuntime.getframe ¢ ¥ A ol

_PyThreadState_GetFrame I E2 & A AJF YT o2 HHF C APl YT =
Z5 A5 Ytk PyThreadFrameGetter % Al A3 <5 Ut} (Contributed by Victor Stinner in
bpo-39946.)

« CAPIIA T} B4-8 Al AT BE AH 228 A 92l @ pyee_Collect ) 5 WAALE
% &3} Al 2. (Contributed by Inada Naoki and Victor Stinner in bpo-37340, bpo-38896 and bpo-40428.)

— PyAsyncGen_ClearFreelLists ()
— PyContext_ClearFreelist ()

— PyDict_ClearFreelist ()

— PyFloat_ClearFreelist ()

— PyFrame_ClearFreelist ()

— PyList_ClearFreelist ()

— PyMethod_ClearFreeList () & PyCFunction_ClearFreeList (): QA% HA = A
of A = 5] A A5 g5 o

— PySet_ClearFreeList (): 30| #3404 A A7 FF o] A A A5YTH

— PyTuple_ClearFreelist ()

— PyUnicode_ClearFreeList (): o] # 330 A §UZE 2} BFo] Al A Y E5 T

* _PyUnicode_ClearStaticStrings () &4& A AW 5t} (Contributed by Victor Stinner in
bpo-39465.)

* Py_UNICODE_MATCHE Al AZFUth PEP 39304 A5 L1, sto] A 337 F7HH 5T
Al PyUnicode_Tailmatch () SF+E A& 4 315 Yt (Contributed by Inada Naoki in bpo-
36346.)

c AHJAT FHo] gle WY HdsS A sUnh AAHE T8 APL A E2:

_PyBytes_InsertThousandsGroupinglLocale, PyBytes_InsertThousandsGrouping,

_Py_InitializeFromArgs, _Py_InitializeFromWideArgs, _PyFloat_Repr,
_PyFloat_Digits, _PyFloat_DigitsInit, PyFrame_ExtendStack,
_PyAlterWrapper_Type, PyNullImporter_Type, PyCmpWrapper_Type,

PySortWrapper_Type, PyNoArgsFunction Yt} (Contributed by Pablo Galindo Salgado
in bpo-39372.)

13 s}o]# 3.9.1 2] FE3Iulst H 7 A}

13.1 typing
typing.Literal®] 522 PEP 5865 w211 PEPo|| A1 FE A& & AA7Y 523 A== W7
HA5Uch

. Literal o] Al W7} RS 55 A Ay

2. Literal A 749 T% vl E o|A Ao SH A YY)

)

3. Literal H|a = oA & &5t} o & 9], Literal [0] == Literal[False]+ oA
of True® F7E A5 UTh oAl FalseYUth o] A S A °4?5}7l ﬁ o, WRE Ao g AHEH = 3
A= ol Al & ?v‘f—é A A gk

4. Literal objects will now raise a TypeError exception during equality comparisons if any of their pa-
rameters are not hashable. Note that declaring Literal with mutable parameters will not throw an error:
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>>> from typing import Literal

>>> Literal[{0}]

>>> Literal[{0}] == Literal[{False}]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: unhashable type: 'set'

(Contributed by Yurii Karabas in bpo-42345.)

13.2 macOS 11.0 (Big Sur) 2 Apple Silicon Mac =] ¢

3.9.1 %€, go] A2 o] A macOS 11.0 (Big Sur).»]- Apple Silicon Mac(ARM64 o}7]| &l %] 7]¥h o] A ¥ &= 9}
AS s AAdFUTh o)A MER FUMA EE WP universal2E AHE-3FS] dFite] A
o H el A ARM64 S} Intel 645 EF UlolEH A A9 4 A5 Uth vtolv g o)A fﬂxﬁ
H 2] macOSo| A Y EH o] thFst o] macOS WA (10.97HA] HI A E = g5 th o w25 &= 5 A ol
APA T o AR T =G AA WA et 2ARE AMS 7e s 4B A2 0S 753 FA4S s
T IH5UTHEY okfﬂ- 23 (weakhnklng)”)

(Contributed by Ronald Oussoren and Lawrence D’ Anna in bpo-41100.)

14 s}o]#13.9.29] B IR WG A4F

14.1 collections.abc

collectlons abc Callable AU 8L o]A typing.Callableo] &R} +3st= AL FAFSH
A3 o) H4E &3l o] AL collections.abc.Callable[[int, str], str]9Y
_args_ﬂ (int, str, str) Y= 9uFUth; o] dol= ([int, str], str) AFUTH o]H 3
HAS 583517 Y3ll, o] A| types.GenericAliasE A H Z AT 4 992 m, collections.abe.
Callable S AN BEAIHYT T A H FH27F3H YT typing.get_args () W _args__
2 S5 ol AA L T E L of M7 AFE M e o} Tk shol W 30,1014 288 AR Y &

9l=collections.abc.Callable?d] §a 514 &4 v 7] M43} & Alof t)3] DeprecationWarning
° Hl= 8 4= 95U Th o] DeprecationWarning 3}o] % 3,100 A TypeError7} g Ut} (Contributed
by Ken Jin in bpo-42195.)

14.2 urllib.parse

o] A dlol W WA A= urllib.parse.parse_dgs ( E}urlllb parse.parse_qgsl () oA He v
4 ¢¥Tﬂi¢mintﬂﬁﬂ*““*dﬂi bR A %) 34 WIC T ARE £45171 519,
IF B T FHA AW HEHES WA AL o] WA AFE GFL RE FHE YR
O F AL ERE cgi.parse () & cgi.parse_multipart () = FFS FYh AAST UL T
A X E F2314] Al L. (Contributed by Adam Goldschmidt, Senthil Kumaran and Ken Jin in bpo-42967.)

15 sho]# 3.9.3¢) Z=3uket WA AHg

Hol2Ao 2% golE AYe AR u) 97 A o)A Bl [Pvd =42 A5 817 %3* = ftplib.FTP
F28 BAFUT DA fip AW IP £ 8 ANETUTH o Fofo] Ba s =@a 3= A%, FIP
AIA~E A9 trust_server_pasv_ipv4_address JEZHEE TrueZ A4 'H‘J Al .. (bpo-43285&
BRI L)
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16 Notable changes in Python 3.9.5

16.1 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)

17 Notable security feature in 3.9.14

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

18 Notable Changes in 3.9.17

18.1 tarfile

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