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EEESH B HE.
S
PEP 596 - Python 3.9 % #i11%]

T R -
« PEP 584, Jj dict HINE&IHEE4;
* PEP 585, FRif 2 T4 P ARz AL
* PEP 614, JCTEXT 55 ifips i) 155 PR 1 .

TR N BRI
* PEP 616, FSERHIZING M TR HIT .
AR SR Sy d

» PEP 593, R ok BRI B
* WY os.pidfd_open () ASRVFAIFSE S AIG S 1 AR E 2.
FRRE R 1 St
« PEP 573, M C ¥ JRIEHLN v P I AEHUIR A 5
* PEP 617, CPython MIFE( I 5T PEG B AT a4 ;
o —IL Python P& ZEA! (range. tuple. set. frozenset. list. dict) FLE{# ] PEP 590 vectorcall fji3# ;
o SR RIS 22 PIVRSZ 0 G i L 26 5

o — UL Python i3kt (_abc. audiocop. _bz2._codecs._contextvars, _crypt,_functools,
_json, _locale, math, operator., resource, time., _weakref) Bl {#if] PEP 489 3¢
X2 BIiR

o —BLFRMEERIEL (audicop.ast.grp._hashlib,pwd._posixsubprocess,random,select,
struct. termios. zlib) B2 f#i ] PEP 384 d15Z Y kaE ABI.

BT R
* PEP 615, $RifEFERY zoneinfo BRI SCHF TANA B A 42 ;
o FEIHH MY SSOAEE BBy graphlib Bk,
RATHAR A AE b
» PEP 602, CPython 3% {4F i & 71 M.

2 kA Cidb Y DeprecationWarning.

Python 2.7 SR (RIS, SR T SEBLIE R A4S Python 2.7, Python 3 {7 TVFZ IHHUIIAE. Python 2 [
Rk ib)g, CABkRT 8o n FT#RERZ, BRMAMRIBWHELRER. XIUE, KIH A ZH ol
% DeprecationWarning %4, 4N, 2012 4 %70 Python 3.3 J5, ff collections.Mapping &t
collections.abc.Mapping iefii X DeprecationWarning,

i M -w default fy 4 47 % W W & W JH B JF ok & F DeprecationWarning i
PendingDeprecationWarning, HEZE A DA -W error 5 ENIM NEE iR, 7 PAF Z45 o uE o
WK H 5 = A s

Python 3.9 J2 5 J5 — {1 Python 2 [i] FAAJZAIA, PAZ T Python T H 44734 8 2 I} [A] [k Python
2 3(HF, WSIN Python 3.9 SCHF.


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

collections B g H2KM B4, Bl collections.abc.Mapping H4 collections.
Mapping £ K1) FAERSGIRE— DRI XEENZKGAE Python 3.10 SR .

HBAHIUIAZ . WAE Python JF AR Is I, XARMUA B b AU A4 Python FYJSEEUA .
e LEENE ST A N AR FE B Python JiUAS PASER . PRILAS TR —75.

3 Wittt

3.1 UL IFS WS TAT

I (1) SEH (=) BEACEMANER dict K. ETCAIAR dict .update fl {**dl, **d2}
FUAF IR TS

ENCE

>>> 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'}

P10, PEP 584, (Brandt Bucher ¥ bpo-36144 HF{TiHER. )

3.2 S T B BR iR R S0 45 H 4

N str.removeprefix (prefix) il str.removesuffix (suffix) HF I HEHIMNFIFRER
ANEFEMHIRR G, W T bytes, bytearray A collections.UserString XN 5.
1527 PEP 616 [ f#i¥1. (H Dennis Sweeney 1£ bpo-39939 1k . )

3.3 beili 2 AP I R A bR 2 Y
TESEBUARIE P AL VR AT AR N B2 AR B AN 1ist Rl dict VR M@ KB M A LM typing &
AR BRI (B0 List M Dict). AnifERE g HMh—LE ISR HIAE [ Rt I Y, i an

queue.Queue,

NVIE

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

I8, PEP 585, ([ Guido van Rossum. Ethan Smith F1 Batuhan Tagkaya 7 bpo-39481 H15{#k. )

3.4 Wi ds

Python 3.9 (1 Ji] 75T PEG KIFANTAREAC LL(D . Brffpr A PERE- S N AT & KB Y, B PEG 7Ei%
TR FRAER A A B LL(D R . FATRAAE Python 3.10 [z 2 J5 AR FH T Bl X A R 4

ast B AT T & A2 S IR AT — 2 AST.

1 Python 3.10 Ht | [HART#RRERER I , MO T- B W T A DI BE LR I (322002 parser Sl B H.C 45T
). R A A Python 3.9 W R AT DA FH 6y 4TI € (-X oldparser) By 3125 H (PYTHONOLDPARSER=1)
Y] LL(1) f#bras -

525 PEP 617 T f#iF1%5. (1 Guido van Rossum, Pablo Galindo #/1 Lysandros Nikolaou ¥£ bpo-40334 #1357
9]
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4 ICAlis SRk

e _ import ) MAES5| % ImportError MAE ValueError, JGE Y ASTEMNT A HE
BERGN %4 . (H Ngalim Siregar E bpo-37444 H157Hk . )

* Python HL7E 2% 3k MU fiy 247 1 48 & 19 I A SCF & (B0 python3 script.py) M 48X} #% 12
_main__ B __file_ JEPEREE AU AR, TR EE AR, BUTE I AR TE 2 HT
Hgifid os.chdir () $SUE G OREFG 2. VEAMPFRCR, & u’tﬁﬁfﬁlﬁf*ﬁTjﬂ
_ main__ EHWIRRLENTEEFE. (1 Victor Stinner ¥E bpo-20443 H1TTHER. )

* 7t Python JF AAR= %ﬁiﬁiﬁfﬁﬁﬁﬁﬂi* s DAELF X FAF G i AR B A A encoding il errors
Z4. Bl open (), str.encode () Ml bytes.decode ().

ERIARE T, j\ﬂ%ﬁ VERE, errors ZH0A DA — IR R L G/ RIS S IR R A, I HOW T 25 4F
5 encoding ZA W4 Z0% . (1 Victor Stinner ¥E bpo-37388 HI TR . )

e "".replace("", s, n) WMTHAIESH n HRFRE s TAREFAF. AEKTESS
"".replace ("", s) fRFF—3. XT bytes fil bytearray X WA LB K. (H Serhiy
Storchaka 7£ bpo-28029 H1 ik . )

o AR R FRB X INAEAR W B FH AE decorator, FEZ HIMRASHT, A IEILWITE 4% . 5S4 PEP
614 TE1¥E . (H Brandt Bucher 7£ bpo-39702 F1 ik, )

o WHET typing BRI EIEE . IR R T A Rrik I SR Rk 4% (B30 Union Ml List)
R R . (1 help () BHEAGE A BIA G List [int ] KRR SEAR A GX BT LY
M4 List) WFFEN E E.. (H Serhiy Storchaka £ bpo-40257 qﬂiﬁk )

e aclose () /asend() /athrow () WIHFTiafTMAECHZE 1L, H ag_running BfE S R4
e s S BRis A TR A . (1 Yury Selivanov ¥ bpo-30773 FRTTRR . )

o I __iter_ FERTRAMIETUINEIIRA ST in 2HAFLLI operator ) contains (),
indexOf () Fl countOf () H1#) TypeError i35, (f Serhiy Storchaka ¥F bpo-40824 H1 k. )

o KINEFESH) lambda FRA N BEFAE A A AR MAF 25X i f PR RIBATS . HSH
bpo-41848 I bpo-43755 T LM .

5 Wik
5.1 zoneinfo

zoneinfo HHCHFRUEET | AT IANA B REPEE. BEHRINT zoneinfo.ZoneInfo, XE2—1TETA
G X AR LR datetime.tzinfo SLH,

il

>>> 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
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YERAAL S TANA B R -6 B EREIRE, 8PS — B ERE LG T tzdata B - 18
it PyPI %477t CPython #%.0: A1 BA4EH

S
PEP 615 -- {TEbrdEZEH S F; IANA B X 8% PEP t Paul Ganssle 525 - S2 8

5.2 graphlib

AN HH) graphlib fik, HA{{ graphlib.TopologicalSorter JORAEME EIAYIHTMIEFF )
fit. (1 Pablo Galindo, Tim Peters #I Larry Hastings £ bpo-17005 H1 5Tk, )

6 kB
6.1 ast

K indent FIRZSME] dump () , X FVFEFELAT4iUER i . (H1 Serhiy Storchaka 7E bpo-37995 FHTTHR . )

BN ast.unparse () fE2h ast BRI —D %, EWHBR BT ast . AST XFRIF =AM MAY
PSR, BTN 27444 ast . AST X%, (il Pablo Galindo il Batuhan Taskaya
bpo-38870 HFTHk. )

S AST F5 SN T SR 455, Hop sy ASDL 2844, Al I Sk A4 1 X B 1945 5. (i Batuhan Taskaya
TE bpo-39638 HriHk. )

6.2 asyncio

BTFEEWLEE#E S, asyncio.loop.create_datagram_endpoint () [ reuse_address &5~
T S HF. X2 i UDP 1 &£ 525~ BE W SO_REUSEADDR 1T M S E M. EZ 4 17iE S 5 loop.
create_datagram_endpoint () H3CEY. (1 Kyle Stanley, Antoine Pitrou F1 Yury Selivanov ¥£ bpo-37228
WHN T #HiY) coroutine shutdown_default_executor (), B[ N fF ThreadPoolExecutor £5i
FK PRI BRI A T AR ZEHE S A H AR B4 . LAk, asyncio.run () VB HT A B coroutine. (Hj Kyle
Stanley 7£ bpo-34037 H1 o7k, )

WY asyncio.PidfdChildWatcher, X&— Linux %@ F AL, B3R s
P ARSF . (bpo-38692)

TSI T Y coroutine asyncio.to_thread (). ‘B EEGH TIERMERRFIBIT 10 HER KA AE
PHZEFMRIEEA, SE0 B4 T2 run_in_executor () WEZRINA, WHEEZEHETSE. (H
Kyle Stanley FI Yury Selivanov 7 bpo-32309 H1 57k, )

2l TR BT BEAESS B, asyncio.wait_for () IUTERF 55 FF H B WAE fimeout {H <=0 B HL T 58
B . 5 timeout {H A 1EHm—FE. (Hy Elvis Pranskevichus ¥F bpo-32751 H5iHk. )

MfH ss1.SSLSocket EEFEIHMARAEMN TR asyncio MAEL G|k TyperError. (i Ido
Michael 7E bpo-37404 F1 57k )
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6.3 compileall

HESE ) pye SCHRERIN T 5 R B ) v BE A hardlink_dupes 125 VA Jt --hardlink-dupes fiy 417 1%
Wi, (f Lumir "Frenzy’ Balhar 7F bpo-40495 f1 57k . )

B TS FHESE R L pyc U BN AR RYIETI: stripdir, prependdir, limit_si_dest JEZ VAL -, -p, -e iy
AT TR AL ER 2 R e B N P 8. (1 Lumir "Frenzy’ Balhar 7 bpo-38112 H15iHk. )

6.4 concurrent.futures
WEHTHY cancel_futures T2 53] concurrent . futures.Executor.shutdown (), A PAEUGY AT

ﬁéi%ﬁlﬁ’ﬂ@?ﬁﬁ@ﬂ@ Future, T ALERFENTSE RGBT TH KA IITH . (1 Kyle Stanley 7 bpo-39349 155t
[

M ThreadPoolExecutor il ProcessPoolExecutor TG T SFIP AR, XMEES 5 TR
FEME R e AR X R B A P H . (F Kyle Stanley 7£ bpo-39812 H15TH#R . )

PAE ProcessPoolExecutor ) TAEMRE(LSHEA vl 8 2SN TAESE R #e s oA . Xtk T
SRR T B AR AR S 20 CPU Ij5 25 . (1 Kyle Stanley 7 bpo-39207 H157#k . )

6.5 curses

Wil T curses.get_escdelay(), curses.set_escdelay (), curses.get_tabsize () DA K
curses.set_tabsize () %k, (H Anthony Sottile ¥F bpo-38312 H1 i #k. )

6.6 datetime

datetime.date [ isocalendar () VL datetime.datetime ffJ isocalendar () EHEMALER
%A namedtuple () MMiA4Z tuple. (H Dong-hee Na ¥E bpo-24416 F1 57k, )

6.7 distutils

upload fiy 4 Bl 7E 25 ] 73 SHA2-256 F1 Blake2b-256 Wy 7 fifi %, T & 7E45 H MDS $i 2 /) F- & kit
MD5. ( Christian Heimes FF bpo-40698 F1 5k . )

6.8 fcntl

WY F_OFD_GETLK, F_OFD_SETLK fil F_OFD_SETLKW %% . (flj Dong-hee Na ¥ bpo-38602 H1 57

[N

6.9 ftplib

MAE FTP F1 FTP_TLS MBI 4% I 45 € I S 8Ch Z AT 1R @ kR E B FE Rl &5 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 1 57Hk. )


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
https://bugs.python.org/issue?@action=redirect&bpo=24416
https://bugs.python.org/issue?@action=redirect&bpo=40698
https://bugs.python.org/issue?@action=redirect&bpo=38602
https://bugs.python.org/issue?@action=redirect&bpo=39259

6.10 gc
B I [P RS AT A TR X S ISR R, (FE L 2R TN T2 g i e X} 5 mT DAE B 5 JE1 3 2 Al )
NS X B 15 8R TevE DT IR X S e E .- (i Pablo Galindo £ Tim Peters 7 bpo-38379 157k . )

BT — BB gc. is_finalized () FHSRKGI— A5 E 75 E gk i #s pr &4t . (i Pablo
Galindo 7 bpo-39322 F1i7jit. )

6.11 hashlib

hashlib B IIAESAER] GERI TS 0 T 3 OpenSSL F1y SHA3 157 #1 SHAKE XOF, (i Christian Heimes
TE bpo-37630 HriiHEk. )

MBI IIAE ] 3T . /configure ——without-builtin-hashlib-hashes ZfjuiEd ./
configure --with-builtin-hashlib-hashes=sha3,blake2 XFEHTE R A LS AT
{ifi F} T OpenSSL (#1523, (1 Christian Heimes £ bpo-40479 H1 571k )

6.12 http

U hn HTTP Rk &5 % 103 EARLY_HINTS, 418 IM_A_TEAPOT Ml 425 TOO_EARLY %] http.
HTTPStatus. (Hj Dong-hee Na ¥£ bpo-39509 DA A Ross Rhodes FF bpo-39507 HH5ik. )

6.13 IDLE & idlelib

VI T UIBERRIR R 1R 93T, (Pl Zackery Spytz 7E bpo-4603 Bt )

Esc #8452 %14 IDLE #4245 %7 1. (1 Johnny Najera 7 bpo-38944 15k )
RN B4 B kb 45122 (1 Terry J. Reedy 7E bpo-37765 Hitik - )

3.9 EPIRA R B A

i IDLE ][] sys.excepthook () (H4JHEIRNA" ). HF#FPARTHEP 2851 . (F3 Ken Hilton 7£
bpo-43008 HI5iHk. )

EIAMEME A R E] 3.8 HEfP AT

HOPTLHER SR HE . R E BUZE TR 4 B Windows 1 Shell/Ed 3E37 -~ . K54 5 B g i B AL 29
JEARZS . AHTIEI R S ], RN HE . S5 XS HE B S /N R . () Terry Jan Reedy TTHR T
bpo-40468 ., ) 45 HE S Rl i% BN FAARFRZ A2 B ) Windows #1545 . (] Mark Roseman #il Terry Jan Reedy
TE bpo-33962 HiRAL) .

Kb pyi SCHER BV E 2. (H Alex Waygood FI Terry Jan Reedy 7E bpo-45447 Hioipk. )

6.14 imaplib

PIFE IMAPA Fll IMAPA_SSL P RERS HA AN timeout T8 2. HH., BITE open () JiEWHA [ 1ER
timeout T ZARMERIFEMY BT, IMAPA_SSL il IMAPA_stream FRFEHE M BN A TiX M. (h
Dong-hee Na 7 bpo-38615 H1 57k, )

W7 imaplib.IMAP4.unselect (), imaplib.IMAP4.unselect () SR CHER 58 2 HBFE I ik
SRS AR E B EAIERAS . i d & HATS inaplib. IMAP4. close () MIRMEIME, KX
BIFET B A2 MY B a2 HRAR ok A MEHb RS RIS . (Fi Dong-hee Na #£ bpo-40375 1 5TH#k . )
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6.15 importlib
NI import 1A —EM:, MTE importlib.util.resolve_name () X T ILEATHIRT S A 2434,
45| % ImportError MiAE ValueError, (H Ngalim Siregar ¥F bpo-37444 H1HHHR . )

RATA PR BEHO G0 AN ER 6 T R AT B DAS A W] A& A AT 2540 (i Dino Viehland
TE bpo-39336 HriiHk. )

W T A A X B H R LR importlib.resources.files() B, 5
importlib_resources 1.5 MU S H) i I AHVERL . (i Jason R. Coombs fE bpo-39791 Hi Ttk . )

FH importlib_metadata 1.6.1 flRIWEHEH importlib.metadatas,

6.16 inspect

inspect .BoundArguments.arguments LM OrderedDict MUH I, (H Inada Naoki #£ bpo-
36350 Fl bpo-39775 H1 5tk )

6.17 ipaddress

ipaddress UE S Fr IPve 1 A LE (BIHFA $<scope_id> HiZiM IPvo Hitll).

IPv6 1E I dui h hik o] i i} ipaddress.IPv6Address K@M, 1E KA X ID QR AAAE, W] i
scope_id J@MEREEL. (H Oleksandr Pavliuk 7£ bpo-34788 FHTTHk. )

M Python 3.9.5 JF 1 ipaddress BHRFREZ IPv4 Hihib #4578 PRI 2 . (i1 Christian Heimes
1E bpo-36384 HiiHk. )

6.18 math
X math.gced () BREHEAT T BALHZANSH. FEZai AT, BRZFRHFHASE. (1 Serhiy
Storchaka £ bpo-39648 F1 57k . )

WA T math. lem () : 3R [EF8 ESH A B/ VA %31 () Mark Dickinson, Ananthakrishnan F/1 Serhiy Storchaka
7E bpo-39479 Fl bpo-39648 th Tk, )

BT math.nextafter (): RMEIM x H y FIH T — MR EME. (H Victor Stinner £ bpo-39288
TR )
T math.ulp ()@ 3R E—ANE RN S NVE AR, (B Victor Stinner 7 bpo-39310 Hi5ik. )

6.19 multiprocessing

multiprocessing.SimpleQueue KW " close () FiEH K ERHM XA . (H Victor Stinner 1F
bpo-30966 H Tk . )

6.20 nntplib

PUAE NNTP Il NNTP_SSL 4 B AT M4 i 25 ir 45 7 1 M S 80 = AR 1L B dEH B T 25 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 H1TiHk. )
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6.21 os

¥4fIIT CLD_KILLED fl CLD_STOPPED /5 si_code. (H] Dong-hee Na ¥E bpo-38493 1k, )

XTANATF T Linux @1 os .pidfd_open () (bpo-38692) il os.P_PIDFD (bpo-38713) T SRS
priy =B

PAE os .unsetenv () FRELE Windows FE A . (Hy Victor Stinner #£ bpo-39413 F1 5Tk . )
AL os.putenv () il os.unsetenv () RECK M EZ0 M. (H Victor Stinner ¥£ bpo-39395 H1 5tk . )

MWHNT os.waitstatus_to_exitcode () MRE: BFEFIRSHE L VBRI, (f Victor Stinner ¥£
bpo-40094 HTTHR. )

6.22 pathlib

WNT pathlib.Path.readlink (), HFTHZEMT os.readlink (). (M Girts Folkmanis ¥£ bpo-
30618 k. )

6.23 pdb

1r Windows |~ Pdb I{E %4 ~/ .pdbrc. (H Tim Hopper 1 Dan Lidral-Porter 7 bpo-20523 H1 57k, )

6.24 poplib

IAE POP3 FIl POP3_SSL 4B A1 MM it 5 ir 45 & W M I S 8 Z AR 1B AR B TR 25 K
ValueError. ([ Dong-hee Na ¥£ bpo-39259 H15iHk. )

6.25 pprint

AL pprint BEFEALITED types. SimpleNamespace. (H Carl Bordum Hansen ¥E bpo-37376 H1 k. )

6.26 pydoc

SRS FAF R I R ITEALE R 2R g 5, WHIHMEMEG BCH __doc_ JEHEMXTE. (H
Serhiy Storchaka {£ bpo-40257 HTTHk. )

6.27 random

W4 T random. Random. randbytes Jyk: A BENL T8 . (1 Victor Stinner fF bpo-40286 H1 it
k)

6.28 signal

XANATET Linux €)@ signal.pidfd_send_signal () FF I H SRR AE pid i ERE &
{55 . (bpo-38712)
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6.29 smtplib

PUAE SMTP il SMTP_SSL 4T {11 #4128 BT 45 % B I 2 500 S8 DARG 1- B JE P 26 B e i & 5| &
ValueError. (i Dong-hee Na 7£ bpo-39259 Hioik. )

AL LMTP #3585 BA R RY timeout 12, (1 Dong-hee Na ¥£ bpo-39329 F ik . )

6.30 socket

socket FEIRIMAESHE Linux 4.1 B E E A S 1 CAN_RAW_JOIN_FILTERS # & . ( H Stefan Tatschner
F Zackery Spytz 7£ bpo-25780 H1 5Tk )
IAE socket AR SAE S A4 % cAN_J1939 #i¥. (H Karl Ding ¥£ bpo-40291 _E 57k, )

PAE socket #Et B4 socket.send_fds () fll socket.recv_fds () HK%{. (f Joannah Nanjekye,
Shinya Okano F/| Victor Stinner 7£ bpo-28724 H157Hk . )

6.31 time
1E AIX I, BfE thread_time () 2 HEEWIHRER thread_cputime () LM, MAFHEHA

10 ZEFREERY clock_gettime (CLOCK_THREAD_CPUTIME_ID) , (f Batuhan Taskaya 7 bpo-40192 i

TR )

6.32 sys

W T # Y sys.platlibdir @Y “FHLIEEH KW AFR. B8 T ERMEENBREALE
R R, EFERZHCTFG L% T "1ib". F Fedora fil SuSE I, B% T 64 (V-5 LW
"1ib64", (H Jan Mat&jek, Mat&j Cepl, Charalampos Stratakis F1 Victor Stinner ¥ bpo-1294959 W57k . )

ZHIUAS, sys.stderr fEIEAT BRI G . BUAE stderr BRIALENITZM Y. (H
Jendrik Seipp 7£ bpo-13601 157k, )

6.33 tracemalloc

WY tracemalloc.reset_peak () FTRHERERH PIAFHIE(E I/ NN S4BT/, AT S AR5
Bt . (B Huon Wilson 7£ bpo-40630 H1 57k . )

6.34 typing

PEP 593 5| A 7 —# typing.Annotated KA DA L F X & @I oA ke B i oA 28 84, 4%
B include_extras JEZ M E| typing.get_type_hints () PAEBATHS A o8 . (b Till
Varoquaux F1 Konstantin Kashin T3k . )

6.35 unicodedata

Unicode (48 7 2L 5 5% 13.0.0 it (bpo-39926).
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6.36 venv

M venv FrE (LR 3E A B2 & __VENV_PROMPT__ X B (E K — I EATH B & X
PRTF . FEZ BIIUAS Hr SR SE BRI AR 2 To 45 - ) _ VENV_PROMPT__, [fij o5 — L AR e HAR -9l e B
B (ORBRAESL) A, A MEASSH __VENV_NAME__. (f Brett Cannon 7 bpo-37663 1

ko)
6.37 xml

23t xml . etree.Element Tree JPFIME N XML SCUFIHE M A BRI 25 P IAE R PR B o ANIRIAAT4E
WA ST IE AL R N X T U s XML BTG 2.1 T e HE IR & 4558 . (i Mefistotelis
£ bpo-39011 H Tk, )

7 TERefift

o AL THEHES K oA BRI 5. MFEHES NP for v in [expr] &5 K
HIER] y = expr —FEHE. Hil4n0:

sums = [s for s in [0] for x in data for s in [s + Xx]]
ANFET =B84, XA I 2OR 2 (7 Bt 20 SN
(t Serhiy Storchaka 7 bpo-32856 FR TR . )

o AT ZEABENHTRNE SR RN RIHE T R LR, FsREERASES
TR ERATW AR A T b B HE R 5 . HA TR 1) R AL RE R AL HE(F 5
EZ B, FARSRIEEIR SR A5 S DI TWE S LA 755 . () Victor Stinner
TE bpo-40010 _F57#k. )

o ¥F FreeBSD F1{#i[f] closefrom() {4k T subprocess #Ht, (H Ed Maste, Conrad Meyer, Kyle
Evans, Kubilay Kocak | Victor Stinner 1F bpo-38061 H1571#k . )

» PyLong_FromDouble () % VLl long MBI EEILLEMR T 1.87 f%. (] Sergey Fedoseev d
bpo-37986 HTiHk. )

e £/~ Python N EZ:M (range, tuple, set, frozenset, list, dict) BYEE A #H PEP 590 [q)
EIE IS fmE . (5 Dong-hee Na, Mark Shannon, Jeroen Demeyer Fil Petr Viktorin FF bpo-37207
HGTRR . )

o Yy LARKTHMEAWEN LT difference_update () BPERE. (1 Evgeny Kapun
$24, H Michele Orrt 7£ bpo-8425 H 5k LAY . )

* Python [R/NAT 4 43 Fidss (obmalloc. o) BITERF (2L) — NN HTSLRVEN, MALRHR
125 OS. X AT DAR 1E {8 AR ER HH R 22 A RE , FERFUE A mT AR R B B A8 25 02 (#Hh Tim
Peters {f bpo-37257 5Tk, )

o PP EGEE Y floor division BLAE S AT MERE
WEHEH . (H1 Dong-hee Na 7 bpo-39434 H157Hk. )

o fifi il UTF-8 i ascii 4w fi#ti0 £ ASCIL A7 PIAES N K 2 15% . ( i Inada Naoki 7E bpo-37348
TRk . )

PARJ2X] A Python 3.4 % Python 3.9 Y42 FH 15 L 1 . 45

HHIZBER ZeroDivisionError HHE

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
(T IHZD
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[_r
=

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
Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

DA_E &5 52 DA 28 i 1) B v R A Br 4B 8% Tools/scripts/var_access_benchmark.py.
LI UEN A DAGAFD A B s if 8] o FEEI B 2 7 — PR Intel® Core™ i7-4960HQ AL F & 3247 M
python.org 3REXAY macOS 64 {3 4 i A T 153 ) .

8 srhl

« distutils [ bdist_msi frIAEEHEFH , 7520 bdist_wheel (wheel £1). ( Hj Hugo van Kemenade
TE bpo-39586 HITTHR. )
* HHElmath. factorial () #Z AAIETEEMEN float Sl (A0 5.0). RTIEREEAN 1717 AL

BX5lKk ValueError. WATHIFECHEF M. TR KA Python FUAS it BT A7 37 a5 ECER K5 | &
TypeError. (H Serhiy Storchaka 7F bpo-37315 15tk )

* parser Al symbol BHEMF HFFRAAEARAR) Python fA RS . XFRZHUNBI, P #8AT
PAE] ast BEHORFHIMGEEM (AST) 14 N 2 13 7 B -

o N H C API 5] vy PyParser_SimpleParseStringFlags (),
PyParser_SimpleParseStringFlagsFilename (),PyParser_SimpleParseFileFlags()

Hl PyNode_Compile () EHFFHIFFFAE Python 3.10 HiL-5 IHAFEHT a8 —EBALER -

» TEf/REHE P Not Implemented E4 5, BFENE LU A IEFHIE HBGE HAF LI
ZEWL . AR SR Python fiiASH15 | % TypeError., (H Josh Rosenberg ¥ bpo-35712 H15iHR. )
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* random FH H B ZALAT Al A S AU E N AT BRI A (B . AEME, FEEUX R BB AN RIIER
B EMEMSFE. 15 Python 3.9 2 )5, %R PR EH A T M None, int, float, str, bytes
PAf bytearray.

* $T9F GzipFile UM TH AT ATEE mode ZEUNFFEC HFH o FEAKE) Python A HrRf 2
SEBAFTI T8 FEFTH S0 T 5 ABHE S E mode ZEUVAFRERAN X855 B, (B Serhiy
Storchaka 7£ bpo-28286 F1 5Tk )

* 5T _tkinter.TkappType I split () HFIEMEH splitlist () Hik, WHERAERE
H T 474 . (i1 Serhiy Storchaka 7¢ bpo 38371 H1 5Tk, )

o PR S AL A asyncio.wait () WEECHEFE NI R 3.1 BUhg#E k. (H1 Yury
Selivanov F1 Kyle Stanley ¥£ bpo-34790 H1 57 ﬁk )

* binhex4 F hexbind FRIEMCHEFEH . binhex BiHHI 4] binascii IR HEFEH:
- b2a_hagx (), a2b_hagx ()
— rlecode_hgx (), rledecode_hgx ()

(g Victor Stinner ¥E bpo-39353 15k )

« ast 2 slice, Index fll ExtSlice #{# 4 £ 3 H I K7€ K Kk 1Y Python Jﬁﬁ*?ﬁ%ﬂ%o ¥ 24
fiffl value RKE M AT Index (value) ., W 24{#i ff] Tuple (slices, Load()) M A&
ExtSlice (slices). (Hj Serhiy Storchakaﬁ" bpo-34822 HATTER. )

e ast 2% Suite, Param, AugLoad #l AugStore g H E 7 H HKH-7E &K KB Python 7 g 72
Bro BN BAENTHR T S HAS 24 Python 3w (U5 A U288 T #2532 (¢l Batuhan Taskaya 7%
bpo-39639 F1 bpo-39969 H1PA % Serhiy Storchaka 7£ bpo-39988 Hi ik . )

e PyEval_InitThreads () flPyEval_ThreadsInitialized () EREILE # 5 H HK-AE Python

3.11 g5, M PyEval_InitThreads () MIEERGIEMZE. H Python 3.7 2 GIL £
Py_Initialize () #t44k. (H Victor Stmneri{ bpo-39877 F1 5Tk, )

* f& A\ None {25 shlex.split () REWE —PDSEMBEET M. (1 Zackery Spytz £ bpo-
33262 Tk )

* smtpd.MailmanProxy () MAECHFH, BN ETERAIMPEII nailman W45 5L T TG
. (H Samuel Colvin FE bpo-35800 1 H ik . )

o MIYE 1ib2to3 FiHLK: & ) PendingDeprecationWarning. Python 3.9 £ 4]#: %] PEG fi#fT#s
(Z L PEP 617), Python 3.10 W] PA2x 435 1ib2to3 (1) LL(1) AT T AS BB BB I BB . 1ib2to3 fid
Hun] RESTE AR KRG Python MUAS gl A% HIARME B o 175 2% FE M6 FH 28 = )45l 41 LibCST Y parso. (i
Carl Meyer 7£ bpo-40360 H1 57k . )

e random.shuffle () ] random TS E¥iF 1. (H Raymond Hettinger ¥£ bpo-40465 1 5iHR . )

9 Bkx

e unittest.mock._ version_  FERIRACD 29K,

e nntplib.NNTP: xpath () fl xgtitle () FVECHIEE. X% H Python 3.3 HEMFH. —
MEAUL, X LE RSN NNTP [ 4548588 51 BT SCRF U o X T xgtitle (), WEH nntplib.
NNTP.descriptions () Bf nntplib.NNTP.description (). (H] Dong-hee Na £ bpo-39366
HGTER . )

e array.array: tostring () fl fromstring () FECHBEE. B0 HE tobytes () Hl
frombytes () MH4%, H Python 3.2 EE#F T . (H Victor Stinner ¥ bpo-38916 FH TR, )

* REAXHN sys.callstats () BRECHFEFR. H Python 3.7 B 47 I H B 22k ]
None, ”‘*@%e/\%ﬁﬁkﬂfjﬁiﬁlﬁ CALL_PROFILE [MiZi&EIAE Python 3.7 P E i #2145 . (H Victor
Stinner £ bpo-37414 H15iER. )
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sys.getcheckinterval () fl sys.setcheckinterval () ERECHFZE. ©111H Python 3.2
HEEBFH . N sys.getswitchinterval () fl sys.setswitchinterval () . ( § Victor
Stinner £ bpo-37392 H157HR . )

C % PyImport_Cleanup () CH#BIR. BIEAN SR " Bk, ORAEEH. ~ (H
Victor Stinner 7£ bpo-36710 H 51k )

_dummy_thread 1 dummy_threading Bl g f2M% ., XLl § Python 3.7 EWFH, &
TIEELFE L. (1 Victor Stinner 7£ bpo-37312 H1 ik . )

aifc.open() M54 aifc.openfp(), sunau.open() [ 5|4 sunau.openfp (), PAK
wave.open () [JJl44 wave.openfp () B FR. E11H Python 3.7 & 45+ . (1 Victor
Stinner 7£ bpo- 37320 TR )

threading.Thread fJ isAlive () F¥EC & K. & H Python 3.8 g . W H
is_alive (). (M Dong-hee Na ¥ bpo-37804 157k . )

ElementTree it Element Tree fll Element 253511 getchildren ) Fl getiterator 0)
TR E A ER. EAf1F Python 32 FE#5F H. M)A iter(x) 3 list (x) HA x.
getchildren() /] x.iter () B{ list (x.iter ()) Bt x.getlterator () . (EB Serhiy
Storchaka £ bpo-36543 H1 ik . )

[HHY plistlib API B2, © H Python 3.4 EEWF M. & Load (), loads (), dump ()
1 dumps () ZERREL. ML, use_builtin_types TE2 C A2 16 22 2 bytes 5(]‘% (Fg Jon Janzen
Z£ bpo- %6409 L. )

C K% PyGen_NeedsFinalizing C# &K, EREEA K. K&K, H B PEP 442 52
W2 J5 ARAE CPython JATfu[ i 5 8% {8 F . H Joannah Nanjekye $2{4t%T". (H Joannah Nanjekye 7E
bpo-15088 HITTHR . )

H Python 3.1 &8 57 1 544 base64.encodestring () fllbase64.decodestring () B
W ik base64.encodebytes () Al base64.decodebytes (). (H Victor Stinner ¥ bpo-

39351 Hrogik.)

fractions.gcd () ERENC #8214, ‘& H Python 3.5 A2 ¥ F f] (bpo-22486): 5 2k ] math.
gcd () . (Hi Victor Stinner ¥ bpo-39350 FR TRk . )

bz2.BZ2File [ buffering I 2 E ¥ #% . T H Python 3.0 i B 8% Z &, i B &5 &
DeprecationWarning. & A—FTHF SCHX G R G SCHMFTH . (B Vlctor Stinner
TE bpo-39357 Wik, )

json.loads () W encoding TS E W85 . 'BAE Python 3.1 g 5 F M1 Z % ; B Python 3.8 F i
Hekasglk DeprecatlonWarnlngo (1 Inada Naoki 7& bpo-39377 ik . )

with (await asyncio.lock): fl with (yield from asyncio.lock): iIEAE N2
FFE, W async with lock, asyncio.Condition fll asyncio.Semaphore i [AFEHN
. (Hi Andrew Svetlov ¥£ bpo-34793 HI Tk . )

sys.getcounts () K%, -X showalloccount iy 2 fr I LA K& C 454 & PyConfig [
show_alloc_ count FEROWEER. ENFEMME LT COUNT_ALLOCS *Emh‘ﬁ* Python %%
JifiAs. (1 Victor Stinner £ bpo-39489 Hi5tik. )

typing.NamedTuple 25 _field_types BMHCHEE. B H Python 3.8 HEHFHH . HH
__annotations__ J&ME. (i Serhiy Storchaka ¥F bpo-40182 H1 57k . )

symtable.SymbolTable.has_exec () FYECHEE. B H 2006 {FECHFAFH, 4uH H ot
{4k False. (Hj Batuhan Taskaya 7f bpo 40208 FHETHER. )

asyncio.Task.current_task () fllasyncio.Task.all_tasks () B4 . ‘©11H Python
3.7 BOCHFH , /R PATLH asyncio.current_task () flasyncio.all_tasks (). (H Rémi
Lapeyre {£ bpo-40967 HTiHk. )

html.parser.HTMLParser Zffj unescape () HECHFE (‘B H Python 3.4 &2EHFH ). NV
%ffif] html.unescape ( %4%??%‘[)%%5‘@%7%&% unicode 4
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10 #Hiz| Python 3.9
ATTHN TS R A ) TE DA B AT B R T SR ) A A 1R 1B I

10.1 Python API [1)354k

e _import_ () fl importlib.util.resolve_name () WFEST| K ImportError B H
[5G &H) ValueError. ffifREsE S8 JEB [ i S2 45 Python 3.9 1B FL AR (1) 18 FH 255 75 ik
] except (ImportError, ValueError) : E[R|IHEIRIHE .

* venv JiE AR __VENV_PROMPT__ N " " M OLAE A BiIAL B .

e select.epoll.unregister () FYEASTZME EBADF 5%, (H Victor Stinner ¥£ bpo-39239
Biwk.)

* bz2.BZ2File [ compresslevel 15 E AR X BFIE S, HH buffering TS E 8. (H
Victor Stinner ¥ bpo-39357 HHTTHR . )

o 4L T AST Py EU#:1E. A R 51R LB M E R AR, ¥ REY R R Ao 4 Lk
%, Index (value) ¥ iR [\ value A~ &, ExtSlice(slices) iR 0] Tuple (slices,
Load () ). (H Serhiy Storchaka f¥ bpo-34822 H1 57k, )

« T -B 8K -T @A TS ET inport 1ib BiHILE 4L Z M PYTHONCASEOK MRS &

* encoding 2 BAENIUR B S PR MNE frplib. FTP M ftplib.FTP_TLS 3, I HERIA
mtdAg =i Latin-1 2A UTF-8 PAEEYE RFC 2640,

* asyncio.loop.shutdown_default_executor () C#/NE| AbstractEventLoop, XX

WREAR A E R I FIEERRY 2 E )53k .  (H1 Kyle Stanley 75 bpo-34037 H15TRK . )
o BT __future_ BEHCHAROSRERE MR R R AR L5 ISR AR 0P O . AEZ BT RA

PyCF_ALLOW_TOP_LEVEL_AWAIT 45 CO_FUTURE_DIVISION &K4:mzE. (f Batuhan Taskaya
7E bpo-39562 H1iHk . )

e array ('u') BUZEME wehar_t fEh C A A& Py_UNICODE. X/NMAE AL HAT A,
> Python 3.3 £ Py_UNICODE 42 wchar_t 544 . (Hi Inada Naoki fF bpo-34538 FR TRk, )

* FE logging.getLogger () API & AZFR 'root ' BFFIR MR H &l k4, MAEZRIE
MR A —AN 444 "root ' HIAEAR H &0 a8, X 0] fE & 8 i 3 ) P AR B A 7 22 0 ] — A 4%
A troot' WYHEMR H LSRR, BAERNZ N "root.py' WEFEZEHEH A logging.
getLogger (__name__) R3LFIk HEILRARAENL . (1 Vinay Sajip 7£ bpo-37742 HH TRk . )

o ¥l 7E PurePath M #F 40 4L B 24 £ A str B PurePath f¥ 5 B LA b i XF 4 B £ 3% [
NotImplemented [fii NJ25| & TypeError. XIF AVFAIEANYMKH LRRAMHAELR. (H
Roger Aiudi 7F bpo-34775 H15iHk . )

M Python 3.9.5 114 ipaddress Bib AT IPv4 Ml /5 AR TR E . BN ES
7 CH 2 1 e e A sy N HE R 7. AN IH AR PR AL socket . inet_aton () BUEEHTZRIY M N
JNHEHI BT feHr inet_pton () AY glibe SEBLNIA 2 Z AT B 2% A9 2. (i Christian Heimes 7
bpo-36384 HFTHR) .

e codecs.lookup () HFLPLS encodings.normalize_encoding () FA[EE T IE AL RS
WA, AR ZAAET codecs. lookup () B REHFRFEH /NG L, B0 “latex+latin1™
EALIAESPIEFAL A "1latex_latinl", (Hj Jordon Xu ¥E bpo-37751 F1 57k, )
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10.2 C API 7384t

o HEMRCRAAY S (BN PyType_FromSpec () ML APLGIERSLH]) F Python 3.8 &
WA — R HRBOS L5 [ . IE40 Python 3.8 (#7C APL Hr el As” 43 i id , X RHB 4 1 0L o
Y, XM HASHLMEIER, HEXTRA A2 tp_traverse lREIRADRGL, W EHI LRI
Wy RCRIUAY € X tp_traverse BRIV FIXTGAGRAL,

Pl

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

TR AR 7 R AT 4, T R3S (BHAh2E) B tp_traverse, MEMiff Py_TYPE (self) H#
Vi) — o RN 2 A R A 5] tp_traverse HAYEAL,

ZEBIRA, QSRR tp_traverse pREELFEDA N NEA:

base->tp_traverse(self, visit, arqg)

B Ik

#if 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

(Z:4 bpo-35810 Fll bpo-40217 T f#EZAE L)

* PyEval_CallObject, PyEval_CallFunction, PyEval_CallMethod i
PyEval_CallObjectWithKeywords PREXE 8 F . X H PyObject_call () Kk H A
. (FEES I bpo-29548. )

10.3 CPython ‘p= i 2s

e MY LOAD_ASSERTION_ERROR #:{EHD I T AL ¥ assert iEM]. fEZ HIMI A B, G0
AssertionError 5 ¥ 5 il ) assert iE4A) ¥ A BEIE# B 1E. (1 Zackery Spytz ¥ bpo-34880
TR . )

* COMPARE_OP FEAERS T AR/ A LU AN E 4 4
- COMPARE_OP i T-& L&

IS_OP HlFis’ Fil’is not’ 46l

CONTAINS_OP JJFin’ Fl’not in’ #5 ]

JUMP_IF_NOT_EXC_MATCH i T-H 8 try-except’ 1547 f1 (1) 58
(5 Mark Shannon £ bpo-39156 H1 57k )
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11 Fs g

* ¥f ——with-platlibdir JEWFEME] configure A V5 %@ HRMWAFR, PRATERT
sys.platlibdir @MEd. S sys.platlibdir J@H: TR . (B Jan Matéjek, Matgj Cepl,
Charalampos Stratakis F1 Victor Stinner £ bpo-1294959 F1 57k )

* COUNT_ALLOCS ¥kt 2 e 8% % . (1 Victor Stinner ¥£ bpo-39489 HITTHR . )

« 7£3F Windows ‘-4 |, MAEFEH setenv () Fil unsetenv () KL & Python. (Hy Victor
Stinner £ bpo-39395 157k . )

* 1E7F Windows -5 |, @] bdist_wininst ZRMIWECAZE I 3 Ff. (FEEFS I bpo-10945.)

* 47E macOS b HE 4415 Python B, _tkinter MI7EXHEHESIAE RSN Tel fl Tk HEZL, WRE
118544 %) /Library/Frameworks i, SUUNFEE AR macOS AATH_E ARG L —A4F . aniiE
A ——enable-universalsdk= 8{ —~isysroot BT E T macOS SDK, NI H 44822 SDK
Y, BANFTF AR AT PAE L ——with—-tcltk—includes fl ——with-tcltk-libs KEX, (Hh
Ned Deily £ bpo-34956 FHTiEk. )

* Python IUFE 7] LA%H%F Windows 10 ARM64 #E17401%. (1 Steve Dower FF bpo-33125 HH TR, )

o WA ——pgo B 2L B A I S pk ot o e RN T PGO 4155 1 s 1) - HL AT RE TG
B TR A AT AT SO AR B . SXRERR AR S5 M K2y 15 % . i3/ 752 B il a2 R 12
1) o IXANUE AT BE P B P R 22 m A 2, AR TR AR 4 XA 2 RN R S R T 2
&k, MW AR . /configure [..] PROFILE_TASK="-m test --pgo-extended"
RMREZNHIAS AT R o FRATASPRIETEA PGO AF: 55 42 R = AL sE R AL . 200 G IR ) P B 24
HATZBATA e, PR 45 R ] RE B T HR T . TAE koA g T HEE. (S5
bpo-36044 I bpo-37707 T fEiEN . )

12 C API ¥y

12.1 @ikt

« PEP 573: ¥ I T PyType_FromModuleAndSpec () M T i@ i 2% K X BE — 4> L 3k,
PyType_GetModule () #l PyType_GetModuleState () i T 2k BUAL I & HOR & PA K
PyCMethod Fll METH_METHOD Jfl ¥ foiF—ANJr vE 5 ) He i T #EI2E. (i Marcel Plch Al Petr
Viktorin fF bpo-38787 FA Tk )

o BT PyFrame_GetCode () PRE: FREUWICHS ., 3T PyFrame_GetBack () FRE: FREUMT
BT — AR, (Hy Victor Stinner 7 bpo-40421 Hr 5Tk . )

e Y PyFrame_GetLineNumber () ¥SME|ZFRA C API, (H Victor Stinner ¥& bpo-40421 FF iRk, )

o W' T PyThreadState_GetInterpreter () fl PyInterpreterState_Get () EREH T3k
BURBERS . BT PyThreadState_GetFrame () BRECH TR Python ALK H) BT 3
M7 PyThreadState_GetID () pR%L: FKHL Python ZEFLARASIME—FRINAF. (#h Victor Stinner 7£
bpo-39947 H1ETHk )

« I /AF PyObject_CallNoArgs () BRELIRHIE] C AP, % bk $0 AT AH7AT AT 2 5008 A — A
Python Al X452, &/ A BT 1) Python ATATI AT A ALK, (1 Victor Stinner £
bpo-37194 H1 57k, )

o ZFR CAPI Hf¥ektds (e X T Py_LIMITED_API %) :

- &t Py_EnterRecursiveCall () #l Py_LeaveRecursiveCall () YE N KB T
Z B APL. TEZ i A 2 i 25 08 X, HIX 2855 R BB 5 JC ¥ 1 ] PyThreadsState.
recursion_depth FEZIE C API —[u4ii¥ (Z45HIALEZ IR C APT U@ A& ) .

- PyObject_INIT () Ml PyObject INIT_VAR() A “AiBEIH” pREDA R S E 4

o
(th Victor Stinner 7£ bpo-38644 Fil bpo-39542 FRTTRR . )
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o T PyModule_AddType () PRELAVNREZEAUIMA BB . (1 Dong-hee Na £ bpo-40024
5Tk )

* ¥4 PyObject_GC_IsTracked () #l PyObject_GC_IsFinalized () FREGINE|AAH API DA
VF43 A4 1) Python X 42 4 Fif & IEXE B BRIA 2 O g Il s i %% (#h Pablo Galindo Salgado
FE bpo-40241 FTTER. )

o MEJIT _PyObject_FunctionStr () PAREEREIENT S0 H P A FE R TER . (1 Jeroen
Demeyer 7£ bpo-37645 & 1E . )

o MY T PyObject_CallOneArg () AT EE —MIEZSH A% (1 Jeroen Demeyer 1&
bpo-37483 HHEIE.)

12.2 #HKi%| Python 3.9

e PyInterpreterState.eval_frame (PEP 523) ¥l ¥£ 258 T A ¥ ) & & 4 B = sstate
(PyThreadState*). ([ Victor Stinner ¥£ bpo-38500 F1 57k . )

o PREAIHL: PyModuleDef ) m_traverse, m_clear fl m_free ZREHEBILR S KE M R
BT BLRPREAN 2 TR o X R Ot SRR AR 1) 8 2 5 HBSHRAENA T (Py_mod_exec M%) Z
BRI 2] SEHERRHBIE, X LCRREAE m_size KT 0 7 HAHURES (EP PyModule_GetState ()
(R IEME) A NULL BPRERE A o

BARHURS Y R (m_size <= 0) ARZEIFNT.

* WAEAR Py_AddPendingCall () s2fE TR NIRRT, B i A 7 iRede I 1) H
%; A Emiﬁﬁ%ﬁﬁﬁlﬂﬂ o TATRREAS ARG BT H C R M H #2512 (f Victor Stinner
bpo-39984 H Tk

o M —E SRIHHE A (WM PyConfig.use_environment ¥4 0) BPRFAS A ] Windows y3: 36 %
VI sys.path, X TE Windows | A Python fJ#4E. (1 Zackery Spytz & bpo-8901 H
TRk )

o AR5 E PyStruct Sequence_UnnamedField BIfE N & I m—MFELFEHE R . () Serhiy
Storchaka £ bpo-38650 H1 ik . )

o PIE PyGC_Head ZEMRABIAN . B RIEHNH C API (pycore_gc.h) g L. (H Victor Stinner
FE bpo-40241 FETER. )

e Py_UNICODE_COPY, Py_UNICODE_FILL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode (), _PyUnicode_AsUnicode DA

J¢ PyUnicode_AsUnicodeAndSize () ¥ C H#itric M E 5 M. BT H Python 3.3 ;i 5 ¥
PEP 393 32 /f]. (1 Inada Naoki £ bpo-36346 H1TiHk. )

* Py_FatalError() MW M HINIC K YA R AR EFIENR, BRIECEXLT
Py_LIMITED API » (M Victor Stinner ¥£ bpo-39882 H1 ik . )

* vectorcall fd}»&ﬂf%ﬁ@%ﬁ%% UENFRFERVERNEA . (IS5 bpo-37540 T iR . )
o AN BR BT I T IAE B9k B
- PyObject_IS_GC () O MR

— PyObject_NEW() Z B { N PyObject_New () ZEW 54, T PyObject_NEW_VAR ()
F T WK PyObject_Newvar () Al #. BT A B EH# 15 H PyTypeObject.
tp_basicsize .

— PyObject_GET_WEAKREFS_LISTPTR() Z E # # ¥ N R ¥ Z % < H i b
PyTypeObject.tp_weaklistoffset K.

- PyObject_CheckBuffer () Z ¥k MRk E: &% & H#¥ V5 PyTypeObject.
tp_as_buffer ifi .

— PUfE PyIndex_Check () B2 NS BH R AL ARSI SEBI4H T ; PyIndex_Check () 7%
C RS ZESEB N PyTypeObject . tp_as_number § 5.

(FEHE%3 17 bpo-40170.)

19


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://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
https://bugs.python.org/issue?@action=redirect&bpo=40170

12.3 Bk
e pyfpe.h ) PyFPE_START_PROTECT () 1 PyFPE_END_PROTECT () ZE.M3ZFR C API bk
HElg: . (b Victor Stinner ¥E bpo-38835 157k )

* PyTypeObject 1 tp_print 24N . BTE Python 2.7 K2 B AU HUAS Hh 9 F RS FT BN S 3¢
£, B Python 3.0 #2, B # 2 H AT H . (H Jeroen Demeyer 7£ bpo-36974 H1 5T ER . )

o ZBR CAPI FyeAs (W E X7 Py_LIMITED_API %) :

- AT BREE B2 IR C APT iR
+ PyThreadState_DeleteCurrent () (H Joannah Nanjekye 7& bpo-37878 Hi ik, )
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* Py ForgetReference ()
* _PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()
+ TE3Z IR C APL rp MRl HI R SR AL -
* PyTrash_UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py_TRASHCAN_END
* Py_TRASHCAN_SAFE_BEGIN
+ Py_TRASHCAN_SAFE_END

- EF AR EOHIE A% 2 A C APL:
* _PyDebug_PrintTotalRefs ()
* _Py_PrintReferences ()
* _Py_PrintReferenceAddresses ()
* Py _tracemalloc_config
* _Py_AddToAllObjects () (Py_TRACE_REFS WHELE)

(g Victor Stinner ¥E bpo-38644 Fil bpo-39542 H 5k . )

e B T _PyRuntime.getframe £ T H % T _PyThreadState_GetFrame %%, % % &
_PyRuntime.getframe [J —/Fl#4. BN H NI C APL X4 A FF. MR T
PyThreadFrameGetter 2%, (] Victor Stinner ¥F bpo-39946 FH TRk . )

* M CAPT# & T TFoIeR%L. 1R PyGC_Collect () RIEEIA HHFFE . (H Inada Naoki
FI1 Victor Stinner ¥E bpo-37340, bpo-38896 F1 bpo-40428 1 5tk . )

— PyAsyncGen_ClearFreelLists ()
— PyContext_ClearFreelist ()

— PyDict_ClearFreelist ()

— PyFloat_ClearFreelist ()

— PyFrame_ClearFreelist ()

— PyList_ClearFreelist ()

— PyMethod_ClearFreeList () fl PyCFunction_ClearFreeList (): 48 FENIERIH

HIZI R AR -
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- PySet_ClearFreeList (): £4 H H%FE 7 Python 3.4 Hifs k.
— PyTuple_ClearFreelList ()
— PyUnicode_ClearFreeList (): Unicode H %13 E.4F Python 3.3 %% .
e ## T _PyUnicode_ClearStaticStrings () HK%¥t. (H Victor Stinner ¥£ bpo-39465 FH k. )

e %% T Py_UNICODE_MATCH, B % PEP 393 i3, JfH Python 3.3 &2 RFEA] . AT ARK A
PyUnicode_Tailmatch () pR%X. (H Inada Naoki 7E bpo-36346 F1 5Tk, )

iR T B E X HAREZHMZE DMK WK T I AP iF 5 A

_PyBytes_InsertThousandsGroupinglocale, _PyBytes_InsertThousandsGrouping,

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

PySortWrapper_Type, PyNoArgsFunction., (i Pablo Galindo Salgado i bpo-39372 1
Tk )

13 Python 3.9.1 rp() i 28k

13.1 typing

typing.Literal {fT WMy IR PEP 586 FEILRCI PEP FFiid M S SR A R4
I Literal B{EfFRETHIELS.
2. Literal XEGURHINI AL R IAENF I T .

3. Literal WK AESHEHKA, Bl Literal [0] == Literal [False] Z HiBY&ESEAE N
True, MFEMN False. NSCRFIHUE, A MR BL A7 AR S R DA 26 L.

4. BHEASRA LTS HOR A hashable, Literal XFRIFEAHSFIEHBMIAIG] & TypeError, iif
M AESHAEY Literal KA L RH:

>>> 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'

(H Yurii Karabas £ bpo-42345 W5tk )

13.2 macOS 11.0 (Big Sur) 5 Apple Silicon Mac % ¥

ST 3.9.1 RSk, Python BUYE 58 4 3 ##4F macOS 11.0 (Big Sur) 1 Apple Silicon Macs (T ARM64 Z244))
RS AT. IR AL T — N R 2R universal2, JPAE—4L R AT SCHE BREAE S
ARM64 fll Intel 64, il SCHIAE W] ATE 4 B4 macOS | 451 AT 21| 2 Fp 4% IH B macOS
ﬁ%ﬂ: é%ﬁgﬁ 10.9), [FHf& BT 2170 I 48 E R G AS L L L8R8 OS T R RNk T A 2% 14 Hh
AT 555EREY) .

(i Ronald Oussoren Fil Lawrence D’Anna ¥E bpo-41100 F1 57k, )
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14 Python 3.9.2 v i 2484k

14.1 collections.abc

WAL collections.abc.Callable ZHRISWRAIE S, BT typing.Callable XM HFFi
HARFE, XEKZH collections.abe.Callable[[int, str], str] B __args_ N (int,
str, str); ZHINAN ([int, str], str). HT ARAFXPHNAE, types.GenericAlias PAER]
PARE T2k, H HAEHBL collections.abe.Callable KRN HIR Bl — 4T, #E typing.
get_args () B __args__ PiRISHARILTE EHE EFX Nk AE . XT3 collections. abe.
Callable ZELEX A fES K H DeprecationWarning, iXfE Python 3.9.1 1] fE&ERERIIAL 1 . X
/™ DeprecationWarning 4 Python 3.10 $125°% TypeError. (H Ken Jin ¥E bpo-42195 F1 57k . )

14.2 urllib.parse

B 41y Python WA A ; A1 & fEF urllib.parse.parse_gs() Fl urllib.parse.
parse_gsl () H query 1. BT EE2FE, Wh THEMEEHK W3C HEERE, XE
UCH R AR B, BRUAK & IX—IABIR 25 cgi.parse () Fll cgi.parse_multipart ()
B EATENTE A T2 i, 2T 24T, HEEENSBESCRY. (H Adam Goldschmidt,
Senthil Kumaran I Ken Jin #£ bpo-42967 F1 i3t . )

15 Python 3.9.3 ()i 248 fk

BB IERF A security fix alters the ftplib . FTP FAT A B 24 15 w0 2 B 8 18 B A5 AT AR R 55
T AL IPvA Hiht . FRATSMOCHE ] FTP f 55+ IP Miht . XFF 552 5e T A& WA, 357
YR FTP 326 ik & trust_server_pasv_ipv4_address BN True. (Z W, bpo-43285)

16 Python 3.9.5 rp) i 28k

16.1 urllib.parse

TE URL F4 HAEAE A TAF R R A T S B S X ety . BRFETE T RFC 3986 1) WHATWG #iA%
ik, ASCII4e47 \n, \r I3 \t FFFF2P urllib. parse WETTAF A URL A5 ER AR RIS
F. BEFAERA R A B urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE 3l
f. (3, 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.
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