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update®} {**d1l, **d2} HA=E 2&43yct

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 y'}

>>> vy | x

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

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

2 R Ao} AEALE AATE A2 EAD WA

B A BEZ2% FAIY HulALE g A A ASH7] 938 str.removeprefix (prefix) & str.
removesuffix (suffix) 7} 715 Q&5 Ut |2 bytes, bytearray % collections.UserString
HAEE F71E A5 Utk AAISE AL PEP 6162 %514 Al 2. (Contributed by Dennis Sweeney in bpo-
39939.)
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A AUt} o & £9] queue. Queue.

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

ZA| 8 Y82 PEP 5855 %2314 Al 2. (Contributed by Guido van Rossum, Ethan Smith, and Batuhan Tagkaya in
bpo-39481.)
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(PYTHONOLDPARSER=1) & A}&3}o] LL(1) 78 B A 7| 2 thA] A8 & 4= 95Ut

AL A 3 W82 PEP 6172 #2514 A] 2. (Contributed by Guido van Rossum, Pablo Galindo and Lysandros Nikolaou
in bpo-40334.)

4 71el o] W7

e __import__ ()& ©]A| ValueError thAl ImportErrorE WA YT o= 4dA dxEVF
F == 9] 7] A & g o] Z uf] A 3l <5 Y o). (Contributed by Ngalim Siregar in bpo-37444.)

o oML oA HE ol AFH A2FTHE 7Y o] FY FH BEE 55Ut (9] python3 script.

py): _main__ BE9 _ file OEZFELAH AZ 4l 2 27 F Ut o] 2= dA

AE 27t os.chdir () ol &3 A E T = AL FEZUL F&8 02, o] ¢ Edo]ad]d
_main__ RE Z# Yo tj3] Eo] F=2E ZE At} (Contributed by Victor Stinner in bpo-20443.)

o Tto] A M REQl U I A=A, oA Bx}E QA FZ P tFZ Y AXS A3l encoding=} errors Q1 AL 7}
AAFE YT} 9 open (), str.encode () @ bytes.decode ().
7| BH OB, H Ao J5E M, errors A A= A A AF G/ T ol ol Ak &= v FAFLE ol
o3l A = encoding A A7} FA1 5 = A -2-7F <5 Ut} (Contributed by Victor Stinner in bpo-37388.)
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t}. (Contributed by Serhiy Storchaka in bpo-28029.)
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LA 3 &2 PEP 6142 # % 314] A] £. (Contributed by Brandt Bucher in bpo-39702.)
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* aclose() /asend() /athrow ()% WHE A2 o]A] FA =1, o] Al ag_running- H]E 7] Al
o] E] 2] A A A& AejE wlked g th. (Contributed by Yury Selivanov in bpo-30773.)

e __iter_ HANZE ZTE A H7A] ZF o7 = in A4S} operator EE 2] contains (),
indexOf () ¥ countOf () oA TypeErrorol] 93| w2 7] = x| ¢k Yt} (Contributed by Serhiy
Storchaka in bpo-40824.)

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

5 A 25

5.1 zoneinfo

zoneinfo EXIANA A ZH wl o] El o] 2~ X Y& & glol BB g o =Y th Al2~= 2] Al ZH] o] o]
HZ A5 = FAdatetime.tzinfo 8 Q zoneinfo.ZoneInfoE F7Fgth

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

IANA d] o] Bl W o] 25 A| &3} A] b= ZAZo A t| o8] 2422, t zdata BE o] AA}(first-party) 3] 7] A 2
£ A% 45Ut PyPIS 53 ¥ ) 3 CPython 3 4] ®lojl A 42 The] Fuch

o B
PEP 615 - % g}o]B2] 2] 2] IANA A7) o] o] e[ o] o]l T gt XY Paul Ganssle o] 2}/ 3111 & &t PEP

5.2 graphlib

graphlib.TopologicalSorter e 2E X 33l=graphlibE F713fe] T8z e] 914 A E & 433}
= 7% A&t} (Contributed by Pablo Galindo, Tim Peters and Larry Hastings in bpo-17005.)
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6 MAE 2E

6.1 ast

indent 1< dump () o] F7Fste] of2] & Soj27] & ¥ AT 5 5 Ut (Contributed by Serhiy

Storchaka in bpo-37995.)

ast . AST AAE F 72 B4, 7 BAZ o) 55T ast. AST 7“741 S A4t 2= EH 2L
S A= o /\]-—Qh?fL 4 9J= ast.unparse () & ast BEQ s+ 2 F 71395 Yt} (Contributed by Pablo

Gallndo and Batuhan Taskaya in bpo-38870.)

AST = =5 QA 3E= t] AFRH ASDL A o] £8HH S A E 33 AST == 9f 37135 Yt} (Contributed by
Batuhan Taskaya in bpo-39638.)

6.2 asyncio

A1 ZFel H o A =2 213}, asyncio.loop.create_datagram_endpoint () & reuse_address W] 7} M 4=
He AY9E A G5k o] 242 UDPO A 471 34 sO_REUSEADDRY] 52 uf & Utk A3 Y&
2 loop.create_datagram_ endp01nt () AHAE FZ3}4 A L. (Contributed by Kyle Stanley, Antoine
Pltrou, and Yury Selivanov in bpo-37228.)

ThreadPoolExecutor”’} @75 Z4 7] E 7|tgle 7)1E A %g K (shutdown) 2 of oF3l=
shutdown_default_executor () 7} &7F= Q&5 U Th 3 async1o run () 2 28 FAFH
= = 7§ A=) ¢l <5 Y t}. (Contributed by Kyle Stanley in bpo- 34037.)

ZZ A2 Y 7IEAE E9 st g5 S A4 ZAA <, asyncio.PidfdChildWatcher& 5
74814 Ut} (bpo-38692)

MEZL FFEasyncio.to_thread() & F7H¥S Ut 2 o)Wl z—g—%—g_— »]6]—_1_;(]—33 T ol Ag =9
A 10 W& -5 Aot o AHEH Ui, 7]%7‘*2§ 71 = RIAE 2 Xé A& 4 Y+ run_in_executor ()
o] 1E Ao 2 253 o} (Contributed by Kyle Stanley and Yury Selivanov in bpo 32309.)

m{o :é

S

=
o=
8

A7 202 A8 B2z E HAT v, asyncio.wait_for () = o] Al %9 timeout} v} 27} A £ timeout ©)
<=09 A= H4A7F 4549 w71A 71+ Yt} (Contributed by Elvis Pranskevichus in bpo-32751.)

asyncio+ O]A| ssl.SSLSocket AAN T 3E R =W AHAEE SE8 U] TyperErrorE YA A Yt}
(Contributed by Ido Michael in bpo-37404.)

O

6.3 compileall

EAE .pyc FY ] 3] e YIS AFL = N2 75 A o] 271E 95Ut hardlink_dupes ™) 7l A
—hardlink-dupes ¥ & < 4. (Contributed by Lumir ‘Frenzy’ Balhar in bpo-40495.)

A3} .pyc 3L /\1 A2 Z22E 93t MZ22 A S F7F 5 Y th: stripdir, prependdir, limit_sl_dest v 7]
5o peBYE S AR5 220l 0 SAE olel W AT+ Gk /A o] Fo4% AU ok
(Contributed by Lumir ‘Frenzy Balhar in bpo-38112.)
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6.4 concurrent.futures

A7 E SRS Aol GRH7IE 7IvkEE WA, A2 Al#shA] o2 E_E AR A FA4E A= A

cancel_futures M} 7)) A<~E concurrent. futures.Executor.shutdown () o &7} 54 1’/}. (Contributed
by Kyle Stanley in bpo-39349.)

ThreadPoolExecutor®} ProcessPoolExecutor oA HE A EE A AASGYLE o] & 3 £58 24
Zpo| Al A B QlE] Z 2| | 2}e] T 8A T} of| = A o] SEAFE U TH (Contrlbuted by Kyle Stanley in bpo-39812.)
AL 71538 65 A A7) QS w v ProcessPoolExecutor -4 ZFJ A7 8 Al 2 FHU T o=
Al W EE -4 A 3}skal 1% ;(].04 A Zpol| Al €41 5] &= CPU A 7+ & Y Ut} (Contributed by Kyle Stanley in
bpo-39207.)

6.5 curses

curses.get_escdelay (), curses.set_escdelay(), curses.get_tabsize() % curses.

set_tabsize () &5 F 71915 Ut} (Contributed by Anthony Sottile in bpo-38312.)

6.6 datetime

datetime.date? isocalendar () ¥ datetime.datetime?] isocalendar () WA E = oA tuple
Al namedtuple () = 938Ut} (Contributed by Dong-hee Na in bpo-24416.)

6.7 distutils

upload @ &< o] 4] SHA2-256 2 Blake2b-256 3] A] T}o] 4|~ E & Gh= 1|t} MD5 tho] Al A~ E 2 xjeha}
Z Y Z o A= MD5S A ¥ Yt} (Contributed by Christian Helmes in bpo-40698.)

rlr

6.8 fcntl

A}~ F_OFD_GETLK,F_OFD_SETLK W F_OFD_SETLKWE F7}3) % Yt} (Contributed by Dong-hee Na in bpo-
38602.)

6.9 ftplib

v E27 209 AAGE 2] A8 ARl s Fo 3 A|ZHA|SHe] 0o]H FTP S} FTP_TLS+= ©| A
ValueErrorE YA A Z Yt} (Contributed by Dong-hee Na in bpo-39259.)

6.10 gc

PhalA) 5 A 7 7L AR AAE H e B A S BE 0 (shol dete] A7t AWH T AP A £ 9 Rl A
£ 5 G A3 £ & g T AM ] AdHL 25 94tk (Contributed by Pablo
Galindo and Tim Peters in bpo-38379.)

7hu] 2] 47 7)o A A A 7 sho] Ygko] = ¥ =] Bl ez A) B4 ge.is_finalized ()2 2L UTH
(Contributed by Pablo Galindo in bpo-39322.)
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6.11 hashlib
hashlib BEL oAl AFE T 4 9121 OpenSSL 2] SHA3 3j| A] 2} SHAKE XOF & AR&-8 4= 95Ut} (Con-
tributed by Christian Heimes in bpo-37630.)

WA A REL oA ./configure —--without-builtin-hashlib-hashes® B|&A3}stA L ./
configure —-with-builtin-hashlib-hashes=sha3,blake22 A1El% 0 2 34 35]}3}o] OpenSSL 7|
W 3 9] AFRS AT 4 95U th (Contributed by Christian Heimes in bpo-40479)

6.12 http

HTTP A ¥ = 103 EARLY_HINTS, 418 IM_A_TEAPOT W 425 TOO_EARLYZ}http.HTTPStatusol| &
7}=] 2155 Y o} (Contributed by Dong-hee Na in bpo-39509 and Ross Rhodes in bpo-39507.)

6.13 IDLE =} idlelib

A A Zurd & EF3F= 34 o] 3715 15 U th. (Contributed by Zackery Spytz in bpo-4603.)
olaA o] = 7]+= o] A IDLE &5 #-2 @5 Ut} (Contributed by Johnny Najera in bpo-38944.)
BE o] & ¥4 gl2aE Y ¥ EE F7H55 Yt (Contributed by Terry J. Reedy in bpo-37765.)
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 MR AFL I8 FA Be Be 2R o o] 45 A%k

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

IMAP48} IMAPA_SSLOJ = o] A A A A}of] /5124%4 timeout ™ 7| A 4=7} Q5 U TE T3k open () A = of= o] A
ol HA o 7 A& AEHA fimeout "] 7] AF7F AFUTh A AL H IMAP4_SSLY IMAP4_stream H| Al =9
o] ¥ 7 o] A2 35Ut} (Contributed by Dong-hee Na in bpo-38615.)

imaplib.IMAP4.unselect () 7} 3715 5 U imaplib.IMAP4.unselect () = A3
A A A S sl Al sk H‘ﬂ‘é A5 FHZ HEH U o] ¥ A AEd ApA e
7t drAog AAHYA eths A2 A Qs imaplib. IMAP4.close () & 22 A9 S ¢33t
(Contributed by Dong-hee Na in bpo-40375.)
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6.15 importlib

import F3}9] dAAL MAE7] &, 1mport11b util.resolve_name () 2 oA ZEH A d=xE
A= o 3] valueError YAl ImportErrorE WA Al 7 Yt} (Contributed by Ngalim Siregar in bpo- 37444)
2 2E AAE A= d2E EH & oA HE BE Yo E EW 7| AE AATE 5 A5 Th (Con-

tributed by Dino Viehland in bpo-39336.)

importlib_resources WA 159 4 o] A3} Y Xt 37| A dole 9 319 tAEE A A3t=
importlib.resources.files () ‘61’\7}—?—7}ﬂ9{1 U t}. (Contributed by Jason R. Coombs in bpo-39791.)

importlib_metadata W7 1.6.1 258 E importlib.metadatas MZ T HEUTH

6.16 inspect

inspect.BoundArguments.arguments’} OrderedDict oAl &¥kdict2 W 7 T 5 Yt} (Contributed
by Inada Naoki in bpo-36350 and bpo-39775.)

6.17 ipaddress

ipaddresss OJA| IPv6 AT X H F A (H YAl $<scope_id> 7} Y= 1Pv6 F4)E ALYt}

2732 H IPv6 £ 4 E ipaddress.IPv6AddressE A8 3to] T8 EASS ¢+ JdH5Yt. &A3H4,
scope_id o]EZHEE 53 27 = ZIDE AL 5 5 Y} (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. (Con-
tributed by Christian Heimes in bpo-36384).

6.18 math
o2 AAE At EF math.ged () € AT UL ol Aole F 7He] AAR A4 35Ut (Con-
tributed by Serhiy Storchaka in bpo-39648.)

math.lcm() S F7FA5Uth: A A AR H A Fal4E ¥FEHg Y o). (Contributed by Mark Dickinson,
Ananthakrishnan and Serhiy Storchaka in bpo-39479 and bp0—39648.)

math.nextafter () & F7FA5Ut: y& &8 x H 9 o} A543 kS w3y o). (Contributed by
Victor Stinner in bpo- 39288.)

math.ulp () & 271854t & A9 H3HY v E S whEg Ut} (Contributed by Victor Stinner in
bpo-39310.)

6.19 multiprocessing

multiprocessing.SimpleQueue Z#2o& FE YAFOE S NE-L close () HAE7 JF YT
(Contributed by Victor Stinner in bpo-30966.)
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6.20 nntplib

23371 T el ol R A ZHASRe] 0o H] E2 7] &S e 212 9] 98 NNTPS} NNTP_SSL-2 ©] A
ValueErrorE YA Al Z Y t}. (Contributed by Dong-hee Na in bpo-39259.)

6.21 os

si_code®] CLD_KILLED®} CLD_STOPPEDE 5 7}31% Y th (Contributed by Dong-hee Na in bpo-38493.)

34 71EAE AL Z2 A2 B E 8 S5 54 os.pidfd_open () (bpo-38692) 3} os.
P_PIDED(bpo-38713) & =251 th

os.unsetenv () TFE oA Y= P A= AFRE 4= 5 Y T} (Contributed by Victor Stinner in bpo-39413.)

os.putenv () 2} os.unsetenv () FFE oA A AF23 4= 915U ) (Contributed by Victor Stinner in
bpo-39395.)

os.waitstatus_to_exitcode () &4+ E 7S Ut 7| AHE £8 72 ASS YT} (Con-
tributed by Victor Stinner in bpo-40094.)

6.22 pathlib

os.readlink () & FAFSHA F5 3= pathlib.Path. readlink () & & 73155 Y t}. (Contributed by Girts
Folkmanis in bpo-30618)

6.23 pdb

ol Al 9= A Pdbx ~/.pdbrcE AP &Yt} (Contributed by Tim Hopper and Dan Lidral-Porter in bpo-
20523.)

6.24 poplib

2323 Aol T &l o] X A ZEASEe] 00 ¥l E2 7] A7 T+ A& 2] 9138 PoP33} POP3_SSL-2 o] A
ValueErrorE YA Al Z Yt} (Contributed by Dong-hee Na in bpo-39259.)

6.25 pprint

pprint+ oA types.SimpleNamespaceS oA A & 4= 95t} (Contributed by Carl Bordum
Hansen in bpo-37376.)

EL2 oA ZH L, T, A E SR oY A __doc_ A EFRHEE 7M1 BE AA| o off &
= Y t}. (Contributed by Serhiy Storchaka in bpo-40257.)
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6.27 random

M=Z-& random.Random. randbytes HAEE 715 YTH 29 vlo] EE S A A 3 o} (Contributed
by Victor Stinner in bpo-40286.)

6.28 signal

pid YAl 5} 7| A AFRSt] Z2 M| 20 Al 28-S RUl= 852 5 signal.pidfd_send_signal ()
2 =305 Yt} (bpo-38712)

6.29 smtplib

A2l 3l o] 7 A ZEA| SHe] 0o W ¥] EE2 7] &S BEE= ZS 2] 98] sMTP2} SMTP_SSL-2 ©] Al
ValueErrorE YA Al Z Yt} (Contributed by Dong-hee Na in bpo 39259 )

ILMTP A A= o) Al AR A timeout v 7] ¥ 4~E zr<5 1] t}. (Contributed by Dong-hee Na in bpo-39329.)

6.30 socket

socket REL oA 8l5 2 4.1 o] Ao Al CAN_RAW_JOIN_FILTERS A5 WX Yt} (Contributed by
Stefan Tatschner and Zackery Spytz in bpo-25780.)

socket ZE-2 o]A| CAN_J1939 ZE2EF S A Y3t S A Z A o] & APt} (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

AIXO| A, thread_time ()2 o] A 10ms | A4 =2] clock_gettime (CLOCK_THREAD_CPUTIME_ID) 7} o}
Uzt ez sz thread_cput ime () © & &5 Yt} (Contributed by Batuhan Taskaya in bpo-40192)

6.32 sys

A& sys.placlibdir O Sl BES FAHth SAEW eholHel2) UelElel o] o] 5. E2 ol
Hejele) A2t AT B REY A2ES AEak ol AEH Tk BRE SRRl A 11ibnek T
t}. Fedora®} SuSEo| A=, 64 8| E Z | Z oA "1ib64" 2} Z+5 U T} (Contributed by Jan Mat&jek, Mat&j Cepl,
Charalampos Stratakis and Vlctor Stinner in bpo-1294959.)

ol dell&, vl th3}F d wf sys.stderr7t 85 W3 W H A5 UL o)Al stderr& 7| BH o7 4} & 19
& H Yt} (Contributed by Jendrik Seipp in bpo-13601.)
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6.33 tracemalloc

o

szl 9 =A% v E5 A 27E @A 272 A s=

4 2= 279 Ao) AP 3
ak () 715 215 Y t}. (Contributed by Huon Wilson in bpo-40630.)

tracemalloc.reset_pea 7}

1

6.34 typing

PEP 5932 &9 ¥ teg}l o o] & 7]& ¥ & t|FZ g °]E 3= typing.Annotated &I} A3 A]7to) H E}
o] gl of] AAM 2~ 3}7] Y3l typing. get_type_hlnts ()l 2L include_extras W7 H4-E =Y A
%4t} (Contributed by Till Varoquaux and Konstantin Kashin.)

6.35 unicodedata

SyUFE dolEo) A7 A 13.0.02 2 A AE 5T (bpo-39926).

6.36 venv

venvZ} Al F ot 843 AT HEE oA BF ?‘%}*J __VENV_PROMPT__& AR H k& AHEdle] ZEZE
AR A E QA A AAZTULE o] dol= R 2T YEE _ VENV_PROMPT__ & FX A AME3lon,
e 239EE A4S Pk (o] A o] /12 YUTh __VENV_PROMPT__E AM3-F o o| R tjAl

__VENV_NAME___-& AF2-3)5 Yt} (Contributed by Brett Cannon in bpo-37663.)

6.37 xml

xml.etree.ElementTreeS XML 3} & 2 Eﬂﬁ]-b‘]‘uﬂ oETHE Yo FW
EOLN& Bl &= “n” 2 & 315 A 5 U Ol AL XML A ] 2.11 A4 3
237 Y t}. (Contributed by Mefistotelis in bpo-39011.)

A7} o)A §A9 e,
st o] o & =9

=3
L
A

o

s Az A A AA HEE st FETE AL PE UL oA Az A oA for v in
[exprie= < Yy = expritFwEych o & 59

sums = [s for s in [0] for X in data for s in [s + x]]

= AR} e o] BT WSS YR AuE
(Contributed by Serhiy Storchaka in bpo-32856.)

c e 2dE o8 2R AT AP s HASHS U W

Nk
Tow X%’JU‘ T REAFT FTAAIZEES A7 Al vl E I = F7t #2271 H
K Eﬁ"ﬂfﬂ FEE A °}’“‘4T/‘r Uﬂ A A= ﬂE% o ~f ek Al 2d-S A E 5 dFUTh
o Fo =, M Q) 2 =7k A TS Al B 2 B Fo) A ol = TE P75
(Contributed by Victor Stinner in bpo-40010.)
e closefrom() & AF8 3} 9] FreeBSD o A subprocess RES ] A3}l3l5 U th (Contributed by Ed
Maste, Conrad Meyer, Kyle Evans, Kubilay Kocak and Victor Stinner in bpo-38061.)

* PyLong_FromDouble () 2 o] A longol] &= kol th &l 2 of] 1.874] of wil-E 1 t}. (Contributed by Sergey
Fedoseev in bpo-37986.)

Hﬂ
4
i

37 k4]

*

13


https://bugs.python.org/issue?@action=redirect&bpo=40630
https://www.python.org/dev/peps/pep-0593
https://bugs.python.org/issue?@action=redirect&bpo=39926
https://bugs.python.org/issue?@action=redirect&bpo=37663
https://bugs.python.org/issue?@action=redirect&bpo=39011
https://bugs.python.org/issue?@action=redirect&bpo=32856
https://bugs.python.org/issue?@action=redirect&bpo=40010
https://bugs.python.org/issue?@action=redirect&bpo=38061
https://bugs.python.org/issue?@action=redirect&bpo=37986

o WO ylo] W WA (range, tuple, set, frozenset, list,dict)2 o]A| PEP 5 W EZ =2 EZ S
ALg-3lo] 7} Yt} (Contributed by Dong-hee Na, Mark Shannon, Jeroen Demeyer and Petr Viktorin in
bpo-37207.)

e TFE H3to] 71 E IR} AN 2 Aol 2338} H difference_update (). (Suggested by Evgeny
Kapun with code contributed by Michele Orru in bpo-8425.)

+ Sol @] %2 AR FFAH(obmalloc. )i oA SLke] Bl obe LhE OS2 MHEHSA 931 ZA] A4S
5 YEE 5 BT ol @A 47l 2t o]l el o] Avfeh okl b7k A 2 BHEOI AT H D 4 A S
3= 7S R Z o A 9] 2~ 3| A (thrashing) ©] ¥-A] E Y t}. (Contributed by Tim Peters in bpo-37257.)

s oAl RE a4 AL A Urr‘élﬂ Bl MAFAASUT =T o] At B
ZeroDivisionError®] WA A 7]- Al Y t}. (Contributed by Dong-hee Na in bpo-39434.)

o UTF-83}ascii 29 0 2 %2 ASCII FAFE S t] ZH 3= 2 ©] o] A] ¢F15% B W2} 3 55 U t}. (Contributed
by Inada Naoki in bpo-37348.)

&2 sho] 4l 3.4 4 sho] A1 3.974A1 9] A% el ThE & ok o)

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
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

(TH& SOTAT AI)
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(o] A sl o] A A M A%)

Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

0

o] A3} Tools/scripts/var_access_benchmark.pyol] & WG AN 2 Wl X upg AT FH E of A
A g ek WAtk S5 € o] & e % 2 AT T WA vk python ol A 28 9l
macOS 6418 E W& £ A3 3}= Intel® Core™ i7-4960HQ processorofl A &35 91454 th

8 7|

distutils bdist_msi -2 oA HAH J5 Ut 4l bdist_wheel(B I 7] A]) = AHESHA Al &
(Contributed by Hugo van Kemenade in bpo-39586.)

e A A math.factorial () 2 2o] ojd AxZtS 2F= float A2HAE F LAY (7 5.0). &
xFke] oAU S ﬂoatoﬂ th3 A= valueErrorE WA U th oA #H| X5 A5 th 6]:6

g}o] W Bl Ao A= 2 E floatol] th3l TypeErrorE B Al 2 A ¢ Yt} (Contributed by Serhly Storchaka
in bpo-37315.)

* parser%} symbol LEL A5 3 Oliﬂi o] spolol A AAL A YUt hF-E2] AHE A

glof Al AFg A= ast EES *}ﬁﬁ}@] T EZ(AST) A4 Aot A& &8 5 st
e 27/ CAPI & PyParser_SimpleParseStringFlags (), PyParser SimpleParseStringFlagsFilename ()
PyParser_SimpleParseFileFlags () ¥ PyNode_Compile ( H A5 Q3 FFo] A 3.10 ] A

ol A 72 £417] 9} 37 Al A F Tk

o« B2]d EWoA NotImplementedE Al&3l= 22 A9 FAals] ZRH =R v 39 2ol
2 A5 g5 Uth kS v AQ u}o] 2ol A TypeError7]- 2 21 Y Yt} (Contributed by Josh Rosenberg
in bp0—35712.)

¢ random J—EL ??“;ZH BEENA 7FsS S AE o2 JEFULE EY3E, ol Y T AR+
Ut} 3lo]# 3.9 o] &, o] ZE-L A]E & None, int, float, str,
t}.

* mode JAAE A A 3HA] ¢kl 227] 3l GzipFile 3 Y-S
A oluf 71 EH o R DE}*J 271 S8l it 27 919 A A7 e A ‘E%E% st7] S A=

mode A AE A A 34 Al . (Contributed by Serhiy Storchaka in bpo-28286.)

* _tkinter.TkappTyped split () WA EE H A1, o] dAH 1 A5 7tss 54
splitlist () WA =2 A g} (Contributed by Serhiy Storchaka in bpo-38371.)

« ZFH A E asyncio.wait () ol HAI A2 A3t 212 | A= QL WA 3.1100 A A AF Ut
(Contributed by Yury Selivanov and Kyle Stanley in bpo-34790.)

* binhex4 2} hexbind £FL o] A H A F 95Ut binhex R E3 th2 binascii 4= oA A& A
Suth:

— b2a_hagx (), a2b_hgx ()

22 545 95 T, $5 so] A W Ao
w

w:_&

e

tjo

— rlecode_hgx (), rledecode_hgx ()
(Contributed by Victor Stinner in bpo-39353.)

e ast F# 2 slice, Index ¥ ExtSlices HAH Aoz 53511 &5 go]H HAANA A A
FH oA AYrlk Index(value) Al value AAS AF23oF &Ytk ExtSlice(slices) tAl
Tuple (slices, Load())E AR&3) oF g1t} (Contributed by Serhiy Storchaka in bpo-34822.)

* ast Z9Y 2 Suite, Param, Augload W AugStores H X H ACE 7+F31 L uho] A W A of A

AAL A AU o] AEL 77 T4 7]l o] BAYH A ko shoj 30] = 7)o 25
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vlol= of 2] Z] ¢+ k<5 Ut} (Contributed by Batuhan Taskaya in bpo-39639 and bpo-39969 and Serhiy Storchaka
in bpo-39988.)

e PyEval_InitThreads () 2} PyEval_ThreadsInitialized() &4+ o|A X 11 slol A
3.1190 A Al AF Yttt PyEval_InitThreads() & T &3 = oA ol & a37 g5t} GIL&
glo]l W 377 E Py_Initialize () & Z7|3% Yt} (Contributed by Victor Stinner in bpo-39877.)

* shlex.split () Eoll 3 WA AAE NoneS A Ddh= 212 F A= 15 YU th. (Contributed by Zackery
Spytz in bpo-33262.)

e smtpd.MailmanProxy ()< oA &F EEmailman §lo]&= A 4= QoA 3 X = 15 Y ). (Con-
tributed by Samuel Colvin in bpo-35800.)

o
ﬂHN'

e 1ib2to3 EEL o]A| PendingDeprecationWarning < W&t} go]H 3.9+= PEG & E4
712 A% 9o (PEP 617 71%]’5—3}/“/‘1—1—) vto] 2 3,100 &= lib2to3 9] LL(1) & w4 7] & ?‘—‘E
BAG S Qe AR Qo] o] £88 4 AGLh 1ib2to3 BEL FF shold MAY §
grol B gl A AL + A5 ‘4 t}. LibCST parsof} 242 Al AFAF o Qb2 28] 3H4] Al 2 (Contrlbmed
by Carl Meyer in bpo-40360.)

e random.shuffle ()2 random v 7] A4+ 9| A = 15 Y t}. (Contributed by Raymond Hettinger in bpo-
40465)

A A

e unittest.mock._ version_ 9 ZEH WA Al A= A5 YT}

e nntplib.NNTP: xpath () 2} xgtitle () WA ZEZ} A AZ AG5 YT} o] WA == slo] A 335E
A= A5t °“?l75.2E, o] 2] g g2 X] A= 2] FAUNNTP AW Fe] A7t 243 5617 O}A‘%‘jr
xgtitle () 9 A%, nntplib.NNTP.descriptions () Y nntplib.NNTP.description () & Tf
Al AF&-3}4] Al L. (Contributed by Dong-hee Na in bpo-39366.)

e array.array: tostring () & fromstring () WA EZ7F A AE JASFYT} o] AEL tobytes () 2
frombytes () 2] @A o 2, ulo] 4 3.25 € 9 X ¥ 5 Yt} (Contributed by Victor Stinner in bpo-38916.)

. AW %) & sys.callstats () B471 A AR AL 5o 8375 E =, HAH QT G4 None
?}i_’rf;li’*qth 3}o] 4 3. 79| A o] ]X1]7451 E4+ 9= ZA CALL_PROFILE®] & 2 f<5 Yt} (Contributed
by Victor Stinner in bpo-37414.)

e sys.getcheckinterval () I sys.setcheckinterval () &7} A A= QA5 Ut gho] W 325
B X E JqE5UTE Al sys.getswitchinterval () & sys.setswitchinterval () & AF&3}
A} A] L. (Contributed by Victor Stinner in bpo-37392.)

* C< PyImport_Cleanup () °] Al A% 55Utk o] ZA A= o AAFUT: “EE HolE2 Hl&
Ytk Y& A8 (Contributed by Victor Stinner in bpo-36710.)

e _dummy_thread®} dummy_threading EE°] Al AT YF5 YT} o] EEL2 AF & X Yo 4
o] A 3.7H ¥ 3] A= 915 Y t}. (Contributed by Victor Stinner in bpo-37312.)

e
&

e aifc.open ()l 3t aifc.openfp () E‘é’d, sunau.open () o t§ 3t sunau.openfp ()

e

=
wave.open () o Bl wave.openfp () B o] AAH AU Fpold 3.77E FAH 54
(Contributed by Victor Stinner in bpo-37320.)

e threading.Thread® isalive () WA E7}F Al AE A5 U oh gfo] M 3.8 H A5 Y5t o
is_alive () & AF23}4 Al L. (Contributed by Dong-hee Na in bpo-37804.)

)

Lo

>

e ElementTree E E oA Z 2 ElementTree $ Element & ® A & getchildren() &
getiterator () 7F Al AT AF5YUTE o] M 3204 FHAFHYE5 U x.getchildren() o
Al iter (x) Yt 1list (x) S, x.getiterator () th4l x.iter () U list (x.iter ())E AR SHAA]
2. (Contributed by Serhiy Storchaka in bpo-36543.)
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10

o] AoAE oy B FE £AHS Q1T 45 Q)

Y2 plistlib API= A AFE AF UL o] W 347 E 3 A= A5 Yt 1load (), loads (), dump ()
9 dumps () 45 ARSI Al L. T8, use_builtin_types Wi 7H tﬂ 7]— AAE QO u:], X FDbytes AA| 7}
4 o Al A& Yt} (Contributed by Jon Janzen in bpo-36409.)

C &4 PyGen_NeedsFinalizing©o] Al AE g5 Uttt PEP 4428 33 &, AHEH AL, HAE
A%, CPython W] o] o A A AFRE A & 9k 3k<s 1% t}. Joannah Nanjekye 2] =} %]. (Contributed by Joannah
Nanjekye in bpo-15088)

glo] W 3.1 E H A H ¥ baseb64.encodestring () T base64.decodestring ()2 A AT 5
Ut}: t4l base64.encodebytes () & base64.decodebytes () & A& Al 2. (Contributed by
Victor Stinner in bpo-39351.)

fractions.gcd () T47F A A= AF UTh sto] % 355 € 7 2] 5 95 U th (bpo-22486): tHAl math.
gcd () & AF2-3}4] Al L. (Contributed by Victor Stinner in bpo-39350.)

bz2.BZ2File®| buffering W7 W7 A AEHJSUTE ol 308 FAFHJAL AFESHH
Deprecationfarninge B2 NS U AL ol My Aojstei® 2 5 AR E ADs
A} Al £.. (Contributed by Victor Stinner in bpo-39357.)

json.loads () 9 encoding "7} W7t Al A= 5y th sho] 315 E S A5 I F A 5
t}; gfo] A 3.8 E] AR5} DeprecationWarninge =315 Yl (Contributed by Inada Naoki in
bpo-39377)

with (await asyncio.lock):®} with (yield from asyncio.lock): &2 H+ X 45
A <& Yrth th4l asyne with lockS A& 3FA Al 2. asyncio.Conditiond} asyncio.
SemaphoreX U}zF7FA] ¢ Y t}. (Contributed by Andrew Svetlov in bpo-34793.)

sys.getcounts () &4, -X showalloccount W& & $4 % C F+ZxA PyConfig9
show_alloc_count BE7}A A H5UTh o] E-2 COUNT_ALLOCS I 2 & A9 3+ S 3 3}
ol W=7} I Q <5t} (Contributed by Victor Stinner in bpo-39489.)

typing.NamedTuple Fel29] _field_types OEZREZ A A AFUTE 3ho] A 387 F A
T L5 Uk thAl _ annotations_ o] EZHEE ALLIAA L. (Contrlbuted by Serhiy Storchaka in
bp0—40182.)

symtable.SymbolTable.has_exec () HAZ7} A A= A5 YT} 2006 EE HA=FHJon, &=
E ¥ Falses WF35}7] 9k gy o). (Contributed by Batuhan Taskaya in bpo-40208)

asyncio.Task.current_task () &} asyncio.Task.all_tasks () 7} Al AE IS YTE o)
3. 78 J A F QT thAl asyncio.current_task () & asyncio.all_tasks () E AT 4 IS5
Yt} (Contributed by Rémi Lapeyre in bpo-40967)

html.parser.HTMLParser S22 unescape () WA E7}I Al AS U5 U th(TFo] A 3.4 5 E 9 #]
QAEuIth T4 F2E AT § U FAE BASE ol nend ncecape () & 4B LI

sho] #1392 o] Al5}7)

rr
%)
=
=
i
of,
L
rE
oN,
S
>
ot
i)
v
rlu
T
N
4
o,
>
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ot
o
AW
ne

gt

17


https://bugs.python.org/issue?@action=redirect&bpo=36409
https://www.python.org/dev/peps/pep-0442
https://bugs.python.org/issue?@action=redirect&bpo=15088
https://bugs.python.org/issue?@action=redirect&bpo=39351
https://bugs.python.org/issue?@action=redirect&bpo=22486
https://bugs.python.org/issue?@action=redirect&bpo=39350
https://bugs.python.org/issue?@action=redirect&bpo=39357
https://bugs.python.org/issue?@action=redirect&bpo=39377
https://bugs.python.org/issue?@action=redirect&bpo=34793
https://bugs.python.org/issue?@action=redirect&bpo=39489
https://bugs.python.org/issue?@action=redirect&bpo=40182
https://bugs.python.org/issue?@action=redirect&bpo=40208
https://bugs.python.org/issue?@action=redirect&bpo=40967

10.1 s}o]® API<] W7

__import__ ()& importlib.util.resolve_name ()2 o] valueErrorE HAA| 7] E 3L
Al o] A ImportErrorE WA Y TH 54 o9 5 T Z5ta 5ol 399 o] A HAHAES BF A
Sl= &A= except (ImportError, ValueError):E AFR3to] & o} & 245 oF hujth
__VENV_PROMPT__7}""2 A E v venv @A 2T HE £ o= 5 7 obdyth

select.epoll.unregister () WA =+ U= EBADF o 2] & FA|31A 945 U th (Contributed by
Victor Stinner in bpo-39239.)

buffering | 7} W71 Al A= 9 7] &, bz2 .Bz2File?] compresslevel T7| M4 = 7] ¥ = AL o] 5
2155 Y t}. (Contributed by Victor Stinner in bpo-39357.)

HEAZY M) theshel AST. thes Qelat gho 2 BAIH T, %7 Sefol ok FE2 2AH U
Index (value) = value AFA| & WSS l, ExtSlice (slices) &= Tuple(slices, Load()) &
wk3ksky o}, (Contributed by Serhiy Storchaka in bpo-34822.)

2 rfo

-EY-I198YH E 5SS AT o importlib EE-2 ©|A] PYTHONCASEOK 27 W& FAIF )

encoding " 7] M7 S8 2 ftplib . FTPQ} ftplib . FTP_TLSY| Z|H = AL w7 W42 3715 ¢
on, 7]® 9l F o] RFC 2640 2 5 & Latin-19] 4] UTE-8 2 W A5 95 th

asyncio.loop.shutdown_default_executor () 7} AbstractEventLoop o 715 o 4], o] 4
S A<45HE A o] HE R Zof o] WA= 7F AH o H o] 9lojof gt} (Contributed by Kyle Stanley in
bpo-34037.)

ALY S99 FES WA 37 Y3 _ future_ BEONAN FH Ze)1 A5t AAE
5 Ut o] FHo|= pyCF_ALLOW_TOP_LEVEL_AWAIT”} CO_FUTURE_DIVISIONT} =E 5t}
(Contributed by Batuhan Taskaya in bpo-39562)

array ('u')+= ©]A| Py_UNICODE WJAl wchar_tE C3 2 2 A& 3H T} Py_UNICODE: TFo] % 3.3
¥ wchar_t 2] ¥ A o|gta] o] ML 5= o] S 1) x| A ¢ks5 1]t} (Contributed by Inada Naoki in
bpo-34538.)

logging.getLogger () API&E ©]A] o] & 'root'E& ALY T u} RE 2 AE &Yk oA
ol 'root'gt= o] FY H] FE BAE WUEAHPF UL o] AL ARG 7} 'root' &
o]F9 FEZVIold EAS WA HLE A AU, 'root.py' e H A oA logging.
getLogger (__name__) & AFE38to] Z AE AW 2 3hot= 9ol 2 v + A5 YTh (Con-
tributed by Vinay Sajip in bpo-37742.)

PurePath® YAl A8l & oA strolY PurePath? A28 A7V old T E AL ALEsd
TypeErrorg WA Al 7] th4l NotImplementedE R U o= AF38 IS &4 &=
38 7153 292 e 4 A== Yt} (Contributed by Roger Aiudi in bpo-34775).

el
oy
=
=

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).

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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e 3 & 3 (718 PyType_FromSpec () @ FASHAPIE WE0] X A) 9 A AEHALE glo] 4 38K ¥
A AR R BEE BRI 5ol 1 3891 °C APIZ) WA o] TAE T2, R 42, Hp
£0] 0] oF 1A% AF8A} A tp_traverse B4} 9E B AF W 2R BE ABA 4
tp_traverse 7 AA Y F & Yot = Futh

of :
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));
#endif
I3

T3] Tt wlola FEA (B T2 ¥)Y tp_traverseo| 9 Y3, Py_TYPE (self) & § H Tl
gl oF U th tp_traverseolA F @ TS WEIES 7]‘:H%‘3]'1_ Aol Fol A Al L.

& S°l tp_traverse 57t & A3

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

(RFA 8 W22 bpo-358103} bpo-40217-& FR3BHA] A L)
a)

* PyEval_CallObject, PyEval_CallFunction, PyEval_CallMethod =
PyEval_CallObjectWithKeywords &4+ J%] AE JdE5Yrch Al pyobject_Call () 2
W H S LS A L. (A E )82 bpo-20548S HZE A A L)

10.3 CPython n}o|E 7 &= ¥ 7

e assert & 837 3 LOAD_ASSERTION_ERROR S FE7} 2715 QS5 Utk o] Ao ¥,
AssertionError o2 E 7}2] H (shadow) assert & ©] %H}E Al 2531 A] k5 Yt (Contributed by
Zackery Spytz in bpo-34880.)

e COMPARE_OP ST 4709 7H Hedojz BEE<g
- Z X3} )W E 93 COMPARE_OP
- ‘is’2} “isnot’ H|AEE 938t 1S _oP
- ‘in’ 3 ‘notin’ H|2EE ¢ 3l CONTAINS_OP
— ‘try-except’ Eol| A] o] 2] & &215}7] § 3 JUMP_IF_NOT_EXC_MATCH.

fy

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

11 9= W7

e configure 2 HPE | ——with-platlibdir 4L 27135 Utk A sys.platlibdir o] E g
FE A4d, SREE gholBele] g H 9 o]F. AAMT BHE = sys.platlibdir o] EZH
EE #2314 Al L. (Contributed by Jan Mat&jek, Mat&j Cepl, Charalampos Stratakis and Victor Stinner in
pr 1294959.)

e COUNT_ALLOCS E4 9l = w32 2 7} A A= 215 Yt} (Contributed by Victor Stinner in bpo-39489.)

* A= o]9 9 SUFA, setenv () Sunsetenv () TE o)A stolS WES= ] d2dYth
(Contributed by Victor Stinner in bpo-39395.)

* A=-97Fotd ZH;F A, bdist_wininst AX Z2 I YL o|A] FAH 7 AYH A ¢F5Y
o} (RFA 3 Y82 bpo-109458 F2 A L)

e macOSo| A AARHE sto] M V=T wff, _tkintert, o] A macOS E |29 H -8} 7R =,
/Library/Frameworksol] A X% o 8] A]2~¥ Telz} Tk Zd 9 & 32} 3 35 Yt} macOS SDK
ZF A Ao 2 AT (-—enable-universalsdk=4 —isysroot & AF&3}o]), SDK AFA| 2+ A A
HUrth 712 522 o] A8 ——with-tcltk-includes®} ——with-tcltk-1ibsE AAH YT 4 9
% Yt} (Contributed by Ned Deily in bpo-34956.)

e O]A =% 10 ARM64 & © 2 s}o]#-& =3k 4= 9l5 1t} (Contributed by Steve Dower in bpo-33125.)

6

* ——pgoE AHSE o oA dF NE HAEE AvH YT AY HIAE&=PGO &g A= wl¢ &5
ZIANZH o HE A »’ro‘J HAZE Nt bl =& HA &%= 7Hsdel =5Uth O]aﬂ]
S 4] 527 o 159 Beb L) 0] B9 B AE 9 =8 A e AL LU, o uA
Ao @2 F= F7|7AYE A kol A7t A7t E H A5 E £ syt X =" EEE 7]1‘/}%
.04/\}7} QIt}H, . /configure [..] PROFILE_TASK="-m test —-pgo-extended"E A}-& 35}
o)1l EAL R Y Ich. S8 of W PGO 2 Aol o whe =8 A=A ol e 5
a4 St Azl B4, 422 E @ Anrde £ Aol wek 2k 4 2ol A, ol & 28
2y et AR A A2l o] Wl X upa & A S oF ok (RA gE W82 bpo-360442) bpo-37707&
FEIAAAL)

12 CAPI W17

121 A2e 7%

e PEP 573: RE2 Z 29 dZA3lE= PyType_FromModuleAndSpec () & 27]—& Ut 253} &
2 A E 714 2= PyType_GetModule () & PyType_GetModuleState ( 7}@"41_4— o] A
Z=7F RpAlo] Aold ZE 2o AT 5 01 E = 3}+= PyCMethod$} METH_METHOD F7Mg o}

(Contributed by Marcel Plch and Petr Viktorin in bpo-38787.)

* PyFrame_GetCode () &4& F7I5 Ut =9 g Z =& 955 Yth PyFrame_GetBack () ¥+&
F7FsuUth: 28 d o 2 F zEdS 5t (Contrlbuted by Victor Stinner in bpo-40421.)

« A3HH C API¢)| PyFrame_GetLineNumber () & 37} <5 Yt} (Contributed by Victor Stinner in bpo-

40421.)

e QB Z 2Bl & ¥ = PyThreadState_GetInterpreter () 9 PyInterpreterState_Get () &
= —7}—7‘]—?{9\—{5141;]— dlo]W A7 = AE]S] AR ZE YdS 7FA L= PyThreadState_GetFrame () S
£ E 27945 Yt} PyThreadState_GetID() ’?;}—’Fg Z7Mg Ut ol g = Abeje] 11
Al 215 714 %Y o). (Contributed by Victor Stinner in bpo-39947.)
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e Q2 Qo] FHE Flo|H AAE T & ]"E /‘HE—‘% € PyObject_CallNoArgs () &4 E C API
F7HASUTE A glo] FHE ol AAE 3 %'}b 7 254 W 9 Ytk (Contributed by
Victor Stinner in bpo-37194.)

o Al3tE C APIQ] WA A} (Py_LIMITED_API |27 A E A$):

— Alste APIof| tf 3l & ¥F 842 Py_EnterRecursiveCall () 3 Py_LeaveRecursiveCall ()
= AFZFUh o], o]0 AR R Fo = AARE, 01 23 "] 2L 2 = PyThreadState.
recursion_depth BE] WM AT 4= ¢l A SHE CAPIZ &= AL A GokFUTh (o] +2
A= A g C APIo| A EFH F o).

— PyObject_INIT () 2} PyObject_ INIT_VAR()E T8 N AKH
7 gk
(Contributed by Victor Stinner in bpo-38644 and bpo-39542.)

* PyModule_AddType () &7 5715 o] &9 & F713l= A2 55 Yt} (Contributed by Dong-hee
Na in bpo-40024.)

s

F7ES QU BEY G

e PyObject_GC_IsTracked () 2} PyObject_GC_IsFinalized() SF4E &8 APIY z7]—‘6]-0:] 3} o]
A AR A T SIAL A A A ST ol o] 5ol el = 5] 9 x] 2515 e 51201
(Contributed by Pablo Galindo Salgado in bpo-40241.)

« T F AA ] AR A5A Q) RAE 28-S D& _PyObject_Functionstr () & F7HFTH
(Patch by Jeroen Demeyer in bpo-37645.)

e 3l}e] 91 2] QAR AAE £E3}= PyObject_CallOneArg () & 57}l Yt} (Patch by Jeroen De-
meyer in bpo-37483.)

12.2 sho]H 3.92 o] AJ3}7]

e PyInterpreterState.eval_frame(PEP 523) o] &= o|A] MZ & I state 7] HF
(PyThreadState*) 7} 2 gt} (Contributed by Victor Stinner in bpo-38500.)

e FA RE: RE AHI LT JA 9, ofR Srty A O},\lo PyModuleDef«] m_traverse,
m_clear Y m_free 57 B EEH A gFUTh o]Z2 BEEo] 5ol A%, REo] A
=7 479 AU (Py_nod_exec F). B ARAL, n_sizes} 0R Ty 23 2 E 4]
(PyModule_GetState () 7} ¥F&3l+=) 7F NULLO| W o] &7t &5 A] k5 U Th
BE A Qe 3 BB M _size <= 0)< QTS wkx] ok

« A H AHZ ] E A Py AddPendingCall () ol Z=HH, e oA WA Bz Hol A &
H A 9 HE JHZ AN TEHEF oA g Utk 2 A H Bz 2= oA AHA| o oFd &
523 ° Z¥& Ut} (Contributed by Victor Stlnner in bpo-39984.)

e

o —E A0 A-2E uf] (PyConfig.use_environment 7} 0 OE AAE o)) 9= dAAEE7HE=
sys.path& X7]§]—6]—L o AR E R 5 UL o] AL AT 2o A Fhol M-S YA u) =83}

(Contributed by Zackery Spytz in bpo-8901.)

e A9 W4 PyStructSequence_UnnamedField+s o)A Aaolm A Ex1E S ZF=x3Yt}. (Con-
tributed by Serhiy Storchaka in bpo-38650.)

e PyGC_Head &A= oAl EE M3t} UE C API(pycore_gc. h) oA 9k A2 H Ut} (Contributed
by Victor Stinner in bpo-40241.)

e Py_UNICODE_COPY, Py_UNICODE_FILL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode AsUnicode (), _PyUnicode_AsUnicode i
PyUnicode_AsUnicodeAndSize () = ColA A H Aoz ZAFH YL 3}o]H 3.3 o] PEP
3939 A #H X = 5Tt (Contributed by Inada Naoki in bpo-36346.)
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* Py_FatalError() ¥4+, Py LIMITED_API Wl &7} Ao A ¢k+= & A 9 o5 A5
07 2 3t= w32 EF YA Yt (Contributed by Victor Stinner in bpo-39882.)

s MEZ ZR2EZL2 oA SEA7IHE o 5o E FAE T AL EE 7Yk (AHAISE &2
bpo-37540& FZ 3P A L)

o oA ol 2 i I & o} o) T AR Aol A YT

PyObject_IS_GC() 227} gt 2 Hale A5yt

PyObject_NEW() |3 2= PyObject_New () "l E 2] A o] 5 11, PyObject_NEW_VAR ()
U] 32 = PyObject_NewVar () W32 A o] HUYt} H=PyTypeObject.tp_basicsize
wwlel 3 oA 25 e

PyObject GET_WEAKREFS_LISTPTR() W I 27} 4= WIFH YA yc: wazs
PyTypeObject.tp_weaklistoffset WH o] ZAH AW 5T}

PyObject_CheckBuffer () MZ &7} St & HIEH QS5 YT: W3 Z & PyTypeObject.
tp_as_buffer WH o] A AN AFPH T

PyIndex_Check () & ©|Al +& AR A2 w717 93] 4 2593 42 Adg Ut
PyIndex_Check () 227} A AE A5 UL |32 2= PyTypeObject . tp_as_number WH
o A4 AN ~FH U

=

(ZFA 3 W22 bpo-40170& F2 4 A 2.)

12.3 A A

o A 3tE C APIo| A pyfpe.h® PYyFPE_START_PROTECT () £} PyFPE_END_PROTECT () M|Z 2 & A
2] 3] <5 Y t}. (Contributed by Victor Stinner in bpo-38835.)

« PyTypeObject®] tp_print o] Al A= Uitk ol d 275} ol 2 walo] Al sl = A4 & 123}
= o AFEE AF5 YT gol W 3.0 B =, FAIE 2L AFEF A ¢ k5 Y T} (Contributed by Jeroen Demeyer
in bpo-36974.)

o A 3E C APIQ] ¥ 7 A}3} (Py_LIMITED_API WA Z 7} Ho|H 7 %)

Algkd C APIO A o & Al syt
+ PyThreadState_DeleteCurrent () (Contributed by Joannah Nanjekye in bpo-37878.)
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* _Py_ForgetReference ()
* _PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()
+ Al gd C APl A 23 253814 ¢

* PyTrash_ UNWIND_LEVEL

rlo
o
X,
ol
=
A
<
T\

* Py _TRASHCAN_BEGIN_CONDITION
* Py _TRASHCAN_BEGIN

* Py TRASHCAN_END

* Py TRASHCAN_SAFE_BEGIN

* Py _TRASHCAN_SAFE_END
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- ohe 49k Ol S U CAPIE S A% UTh
* _PyDebug_PrintTotalRefs ()
* Py PrintReferences|()
* _Py_PrintReferenceAddresses ()
* _Py_tracemalloc_config
x* _Py_AddToAllObjects () (Py_TRACE_REFS Y=ot &)
(Contributed by Victor Stinner in bpo-38644 and bpo-39542.)

e PyRuntime.getframe =z & Al A Y 2 PyRuntime getframe 9 ] 7_§ ol

_PyThreadState_GetFrame |22 & A AdFYch o2 UH C APl AT =&
25Ut PyThreadFrameGetter 8 % A A 35 Ut} (Contributed by Victor Stinner in bpo- 39946.)

« CAPIOIA T8 B4 AARS UL BE AH 52E A2l @ pyoc_collect () § WAHLE
T =3} Al . (Contributed by Inada Naoki and Victor Stlnner in bpo-37340, bpo-38896 and bpo-40428.)

— PyAsyncGen_ClearFreelLists ()
— PyContext_ClearFreelist ()

— PyDict_ClearFreelist ()

— PyFloat_ClearFreelList ()

— PyFrame_ClearFreelist ()

— PyList_ClearFreelist ()

- PyMethod_ClearFreeList () &} PyCFunction_ClearFreelList (): 42 WA= A9

A% %50 Al AR A5 .
— PySet_ClearFreeList (): o] # 34004 R & A BEE o] Al AFHAS YT}
— PyTuple_ClearFreelist ()
- PyUnicode_ClearFreeList (): 3o]#H 3304 FUZE A7 B E o] Al A= A5}

e _PyUnicode_ClearStaticStrings () & Al A YPSH Y (Contributed by Victor Stinner in bpo-
39465.)

PEP 3930 A H A5 111, ho] A 3358 L7354t g4l
/\]-%:?jl' 4= 9l Yt} (Contributed by Inada Naoki in bpo-36346.)
=

cAYH AT TH) Gt dE HAES ARSI AARE F§ AP A

* Py_UNICODE_MATCHE Xﬂﬂi&
PyUnicode_Tailmatch ()

_PyBytes_InsertThousandsGroupingLocale, _PyBytes_InsertThousandsGrouping,
_Py_InitializeFromArgs, _Py_InitializeFromWideArgs, _PyFloat_Repr,
_PyFloat_Digits, _PyFloat_DigitsInit, PyFrame_ExtendStack,
_PyATIterWrapper_Type, PyNullImporter_Type, PyCmpWrapper_Type,

PySortWrapper_Type, PyNoArgsFunction 9 Yt} (Contributed by Pablo Galindo Salgado in
bpo-39372.)
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13 s}o]#1 3.9.12] 225kt WA A3}

13.1 typing

typing.Literal® $2& PEP 5868 mt2 3 PEPo] 138 A2 3 AA9) 543} QAR 2 W5
slruich
A8 .

1. LiteralZ o)A /] H4E =5 A Ao}

2. Literal AA 7Fe] S E v|2LE oA A9 =F A YUtk

3. Literal Hla& oAl F& EFFYth o & £0], Literal [0] == Literal[False] & ©]X 9]
TrueZ B 715 Q5 Uth o)Al False Ut o] 3L 29317 9 H YRR o2 ALLH = 3 A=

o)Al W PR A QT

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

>>> 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 9.13¥], 3}o] -2 o] A] macOS 11.0 (Big Sur) Z} Apple Silicon Mac(ARM64 o} 7] &l 2] 7] ¥l o] A] W = 9} A1 8 &
a7 s ADFULE oA AR FUMA Y= WAy universal2E AHEste] shite] A3 5k A ol A
ARM64 %} Intel 645 EF U oJE R 6}711 A4 4 syt vlold el o)Al @A W 7S] macOS ol A
L= o] thdst o] A macOS WA (10.97HA] HI2E H 5 Uth ol w25 = S Aol ATk AHE S
@ AA WA wgt 2 AR Z AME 7He e IR *HE% 0S 7|3 < WE & stk (“Fe F=2
(weaklinking)”).

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

14 s}o]x1 3.9.29] FE I A AHF

14.1 collections.abc

collections.abc.Callable AU L o]A] typing.Callableo] AA| +3st= A} FASHA & ol
N HSE &3 o)l AL collections abc.Callable[[int, str], str]9 args 7}
(int, str, str) 9L 9u)gdyc}; o]Adol= ([int, str]l, str) Y5UYtTh o83t HAL 5 8&3517]
23), o)Al types. GenerchllasE SRl E-EH*]U]' Qo ™, collections.abc.Callable §2 A H
A2AYY T o A E FHA7FSFP YT typing.get_args () U __args__E &3 AA} °“/‘ﬂ’\'6P‘“
FE =0 HA ASE veslof STt Tfo] A 39.104 283 ALH IS S5 01“ collections.abc.

Callable-/] FaSHA] e w7 W3] 3 Ao o) 5 DeprecatlonWarnlng—- ‘31'7‘31 g 9yt o]
DeprecationWarning< 3}o]# 3.109] A TypeErrorﬂ— H Y t}. (Contributed by Ken Jin in bpo 42195.)
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14.2 urllib.parse

o] A o] H A A= urllib.parse.parse_gs () & urllib.parse.parse_gsl () oA Azl =} 7}
A% FEAE 68 BT AT b G T B EAG A WIC A AT E Eoe A s
7Rl B TR AW 5 e ES BAH ATk of M7 4TS AFE W F4E YRAoE
AHESFE = cgi.parse ()E}Cgi-parse_multipart o= &S FUE AT HE2 AT AHAE
#2314 Al L. (Contributed by Adam Goldschmidt, Senthil Kumaran and Ken Jin in bpo-42967.)

15 o4 3.9.30] FH I W7 AP

HsHL SF Hoe Qg 24T u] 94 AolA Rl IPvd T2 5 AF A G5 E ftplib.FTP
2 AATCh o4l fip AW P F48 ANETUL ol d Sol AR e SU ek 29| 4%, FIP
AIA~E A9 trust_server_pasv_ipvé_address 9JEZHEE True® A A4 /\] 2. (bpo-43285E #
3140 2)

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

17 Notable security feature in 3.9.14

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

18 Notable Changes in 3.9.17

18.1 tarfile

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