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AT Python 3.9 A 3.8 FUHIEHE. Python 3.9 % i T 2020 4£ 10 A 5 H.
WS EHHE.
S
PEP 596 - Python 3.9 & fiiT X
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BT
« PEP 584, Jfy dict MMAFHBHAT;
o PEP 585, FRifEZ Wi4E i ARz 2.
o PEP 614, JiTEXIREMige i tEIARR i .
BT N B
« PEP 616, FSERHIZAGSH I TATH Ik
AR P R AR A
o PEP 593, S R HONIAS BVEAR
« INIIT os.pidfd_open () PASRVFAI G S I IEARE L.
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o —I& Python N'E 2 (range. tuple. set. frozenset. list. dict) FLELfH ] PEP 590 vectorcall filk ;
o IR NSO 2 PRI A6 SR T BEL2E 5

o —I Python %3kt (_abc. audiocop. _bz2._codecs._contextvars. _crypt._functools,
_json, _locale, math, operator, resource, time, _weakref) Bl {#i ] PEP 489 14
Xz Bewitate:

o —BUPRMEER (audiocop.ast.grp._hashlib.pwd._posixsubprocess.random,select,
struct., termios. zlib) BIE.f# ] PEP 384 15 Y kaE ABI.

T PR
o PEP 615, FRUERER) zoneinfo FUERINE 7 F; IANA I X B 4 ;
o EIMHRFMIET S IAEC B graphlib B,
KATHREN) AR
« PEP 602, CPython 3% J{l4F B & 7 &34 .


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

2 Fie&E{t8hay DeprecationWarning.
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& DeprecationWarning %4+, G, 2012 4% 70 Python 3.3 J5, fJ collections.Mapping &t
collections.abc.Mapping f}néﬁjﬁjj DeprecationWarning,

H M -w default @y A 7 % W W & ¥ J§ 2 J¥ K A FH DeprecationWarning Hi
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ZWER AR = AR )

Python 3.9 J2i5J5— M1 Python 2 i) FAAJZ A, PAZ T Python T H 44734 8 2 5} [a] [k Python
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collections B g H2KW B4, Bl collections.abc.Mapping M4 collections.
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EH (D) SEH (1=) BEAFEHIMANER dict 2. ETHIAR dict .update fll {**d1, **d2}
FHAH YRR THN .

N E

>>> 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'}

L PEP 584, (Brandt Bucher 7£ bpo-36144 Hif# 57k . )

TEATBRAISNERNFHERLE

WINT str.removeprefix (prefix) fl str.removesuffix (suffix) Tl EHMFELFEBIE
T IR B 52, I T bytes, bytearray DL collections.UserString XN ¥,
1527 PEP 616 T f#1#H . (H Dennis Sweeney 7£ bpo-39939 15tk . )

3.3 MESTRPHARRFREZE

TESEBUARYE P AL VR AT AR N B2 AR UG AN 1ist Al dict VM@ KRB A MM typing &
AR KRG AR (FIA0 List F Dict). BRiff A iy HAb— SR BIAE Rt 2 Y, il

queue.Queue,

Pl

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

P00, PEP 585, (1 Guido van Rossum, Ethan Smith #| Batuhan Tagkaya 7£ bpo-39481 H 5Tk . )
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3.4 FHOREHTES
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R An &4 . () Ngalim Siregar 15 bpo-37444 FRTTRR. )

o Python P 7E 2 3R Wiy & 47 48 & W I A SCAF 44 (Bl 40 python3 script.py) 48X % 2
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o 1£ Python Ff & DA SR AR UAS 1, BRAE S BT X245 5 Gl F AR B VEAS A encoding FI errors
ZH, B open (), str.encode () fll bytes.decode ().

BN T, HERIETERE, errors SRR STES — R At /RIS EE IR R Er , I HAP T =7 4F
5 encoding ZHUE W4t Z0% . (1 Victor Stinner ¥£ bpo-37388 FH Gk . )

o "".replace("", s, n) X THHIEZTH o #HRRE s A RS FERFFR. RELTESS
"".replace ("", s) ¥, XT bytes fil bytearray MR WA RLA BN, (H Serhiy
Storchaka 7£ bpo-28029 H1 ik . )
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TR Y FERFE . I help () WHEAGEH BIA BN List [int] R RN B SRS GX HEXT R,
2 1ist) [ESHIEE . (1 Serhiy Storchaka £ bpo-40257 Hi ik . )
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A AR bRa T TRAS . (F Yury Selivanov 7 bpo-30773 H15TH#R. )

o WM __iter_ Jr¥ERSRAMAETUHIE RN ST in 2 BAFPAM operator [ contains (),
indexOf () Fl countOf () HH) TypeError i35, (i Serhiy Storchaka 7 bpo-40824 F1 57k . )

o KINEFES ) lambda kN BEFAE A AR AR MR 25X i f T RIBATS. HSH
bpo-41848 Fl bpo-43755 T f#IENE .

5 FEER
5.1 zoneinfo

zoneinfo HHCHFRUEET | A T IANA B RXEPEE. BRI T zoneinfo.ZoneInfo, XE2—1TEHTA
et R EARGY LK datetime. tzinfo L,

NVIE
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>>> from zoneinfo import ZoneInfo
>>> 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

PERAEL T IANA Bl PR -F- S 1 — D LB EHRIR, AR — A RAE A T tzdata i - i
it PyPl %4771 fi CPython 4% A A ZES .

W
PEP 615 -- TebsifEBirh % #f IANA I X &8t PEP i Paul Ganssle #5352 31

5.2 graphlib

AT B graphlib BBk, HA {7 graphlib. TopologicalSorter ZERAEMIAI MM
fit. (1 Pablo Galindo, Tim Peters ] Larry Hastings £ bpo-17005 FFTijk. )

6 BBy fELR
6.1 ast

Ff indent FEIRMNE) dump (), XAFEFEZITH IR . (H Serhiy Storchaka £ bpo-37995 H1 57
WSINT ast.unparse () fEHN ast BEHPR—D %L, BRI R SUBRIT ast . AST XFRIF = EAH )
RIGFFER, GBS — A0 ) ast .AST %4, (H Pablo Galindo F1 Batuhan Taskaya £
bpo-38870 H1 ok )

S AST H5 S5 T SO 7455, Hr & ASDL 2845, nl 4 FH K A9 3 X B ()15 . (1 Batuhan Taskaya
TE bpo-39638 H1HTHk. )

6.2 asyncio

HTFTEEWLZEMELZE, asyncio.loop.create_datagram_endpoint () [ reuse_address &2 AN
T4 SRR X2 i1 UDP W) B3 830 SO_REUSEADDR (W4T A 2B . HZ U7 S [ loop.
create_datagram_endpoint () BI3CHY. ( Kyle Stanley, Antoine Pitrou #1 Yury Selivanov 7 bpo-37228
TR )

UWSHN T #H 1Y coroutine shutdown_default_executor (), BEH NZff ThreadPoolExecutor 4
PRI IGT 22 22HE % A B . M1, asyncio. run () 2L RSB ARE BT coroutine. (i Kyle
Stanley 7& bpo-34037 5Tk, )

WY asyncio.PidfdChildWatcher, jXj&—> Linux L@y asiil, € Rnatitiubiing S
PEflRTF . (bpo-38692)
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PRI T HY coroutine asyncio.to_thread (). B FEGH FERMEREPziT 10 %L R E PARE S
PHZEFMFIEEA, SEMT P24 T2 run_in_executor () WEZERINA, WHEEZXHETSE. (H
Kyle Stanley F1 Yury Selivanov 7£ bpo-32309 H1 51 Hk . )

1l TR TEGE S5, asyncio.wait for () MAER X EFFEFIMAE timeout {H <=0 HIL T 5
B . 5 timeout {H A 1EHH—FE. (Hy Elvis Pranskevichus fF bpo-32751 FR TRk . )

MfH ss1.SSLSocket BEHEFEIHMARAEMN TR asyncio MAEL G|k TyperError. (i Ido
Michael £ bpo-37404 F1 57k )

6.3 compileall
SHEXEW .pye SCAERIN T 6 F R 404 1) "] et hardlink_dupes T2 DA J; --hardlink-dupes iy 447 1%
T, (i Lumir Frenzy Balhar £ bpo-40495 F1 57k . )

T — ARG R L pye XU ERINE AR RTIRIR: stripdir, prependdir, limit_sl_dest &2 DA} -s, -p, -€ fiy
AT S I SFEH L R FE E e T v 8. (1 Lumir ‘Frenzy’ Balhar £ bpo-38112 H1 5Tk, )

6.4 concurrent.futures

YWY cancel_futures T2 75 1%F] concurrent . futures.Executor.shutdown (), B PABHE M AIF
RIZATI T HR ) Future, RS AERFEANE G TT X AT T#R . (1 Kyle Stanley #F bpo-39349 157
Mk )

M ThreadPoolExecutor il ProcessPoolExecutor TG T 5F AR, Xt S 5 TR naF
MR EATAE X AR A AT . (H Kyle Stanley 7 bpo-39812 H1 57k . )

IAE ProcessPoolExecutor HHY TAES AN STE A v H H 2SN TAES R TR A . Xk T
JEBNIFE I T B S R AR 80 CPU B[R] 2. (H Kyle Stanley 7E bpo-39207 H15THk. )

6.5 curses

iJ]HT curses.get_escdelay (), curses.set_escdelay (), curses.get_tabsize () PA K
curses.set_tabsize () H%t. (1 Anthony Sottile 7 bpo-38312 F1 57k, )

6.6 datetime

datetime.date [{}) isocalendar () PAJt datetime.datetime [} isocalendar () AR
&8l namedtuple () MAZ tuple, (A Dong-hee Na ¥ bpo-24416 H15iEk. )

6.7 distutils

upload fiy 4 ML 7E 23 ] & SHA2-256 fl Blake2b-256 My 7 2. B 7E 45 H MDS i 209 & b Bkt
MD5. (H Christian Heimes ¥E bpo-40698 H1 57k . )
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6.8 fentl

W T F_OFD_GETLK, F_OFD_SETLK fll F_OFD_SETLKW %% & . (f Dong-hee Na ¥£ bpo-38602 H1 77
ko)

6.9 ftplib

PUAE FTP Ml FTP_TLS 4B 1A & 45 r 45 € O B S 80 2 DA 1B JEFH S8 B B it &5 &
ValueError. (H Dong-hee Na 7£ bpo-39259 H15iHk . )

6.10 gc
BRI g AT HE B I I X R AU BRI (TEA S e AT 2 5 I BB G T DATE R 8 J51 3 2 Sl )
NP IR AT TV 0 4 5 - (Hi Pablo Galindo il Tim Peters 7£ bpo-38379 Hi57#K. )

BT —AH A go.is_finalized () HIRAZI— AT G2 Ok s i 445 . (i Pablo
Galindo 7£ bpo-39322 H1 5Tk )

6.11 hashlib

hashlib FHIIAESHE R BERTE 0 {3 ] OpenSSL #1 Ay SHA3 575411 SHAKE XOF, (Hj Christian Heimes
ZE bpo-37630 k. )

N B AR IIAE A i . /configure —-without-builtin-hashlib-hashes 2T ./
configure —--with-builtin-hashlib-hashes=sha3,blake2 XL A LS DA
i J} Z:F OpenSSL 553 . (H Christian Heimes ¥ bpo-40479 FR iRk )

6.12 http

s m HTTP R &5 % 103 EARLY_HINTS, 418 IM_A_TEAPOT fll 425 TOO_EARLY %] http.
HTTPStatus. (H Dong-hee Na ¥E bpo-39509 DA} Ross Rhodes 7 bpo-39507 F1 57k . )

6.13 IDLE 5 idlelib

BN T Y CHR NSRS IR, (H Zackery Spytz 7 bpo-4603 HiTiH#k . )

Esc @ 7E 2> 5 14] IDLE #h& 2/~ % 1. (1 Johnny Najera £ bpo-38944 Hi 51k . )
AT BB Freh 42512 . (H Terry J. Reedy 7F bpo-37765 H15ii#k. )

3.9 YA A TN A

i IDLE /] sys.excepthook () (XMEZNETAn ). AT AR Z B 2N . (B Ken Hilton 7£
bpo-43008 H1 ik, )

iR C g AR 3.8 4E R AT

L HER BTG HE . R3S BT R4 B Windows A1 Shell/Ed 5K . F9 s B =2 s pg s Bhiafs 24
JEARE . SRR A ], HFAR R HE . 5 SO S AR B G /NG . (F Terry Jan Reedy BTk T
bpo-40468 . ) K4 B A3 [A] K B M FAR PR AL S FHi Windows #3255, (H Mark Roseman Fil Terry Jan Reedy
1 bpo-33962 Hfiit),

XiF . pyi SR FER E R . (1 Alex Waygood Al Terry Jan Reedy 7F bpo-45447 Fik. )
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6.14 imaplib

WAL TVMAP4 I TMAP4_SST HYAL AT AT timeowt & 2. I+ H., BUAE open () AW AA LR
timeout T SARALRIBEMIE L. IMAPA_SSL Ml IMAP4_stream FH T T EWN H TixMek. (ki
Dong-hee Na ¥£ bpo-38615 HTiHk. )

BN imaplib.IMAP4.unselect (). imaplib.IMAP4.unselect () 2REHUEE] 1 & HRAR ) AR
S5 o R IR 55 Ak M 2 D INIPIRES . W2 TS imaplib. IMAP4 . close () MHEIMEIE, X
AITET EAR M A E BEAE R AL BRI S . (i1 Dong-hee Na 7E bpo-40375 HiTTHK. )

6.15 importlib
JEETF5 import {EA—EE, P importlib.util.resolve_name () XFT IERAARRT A 2238
25| % ImportError [Mi/AJg ValueError, (H Ngalim Siregar 7E bpo-37444 Hi 5k, )

BEAT A TSR G0 5 AR T % A A BES A BUAE R DA RAT R AT 6. (h Dino Viehland
£ bpo-39336 HHk. )

minTHEAMNAEETS T H S KXW importlib.resources.files() W, 5
importlib_resources 1.5 MUHY )i I AHVERL . (H Jason R. Coombs fE bpo-39791 Hi5iHk. )

*H importlib_metadata 1.6.1 JRAE. T H importlib.metadatas,

6.16 inspect

inspect .BoundArguments.arguments B M Orderedbict MUHHE LTI ., (H Inada Naoki £ bpo-
36350 1 bpo-39775 H1 5Tk, )

6.17 ipaddress

ipaddress IAE S IPv6 EH Il (Bl $<scope_id> BiZin IPv6 itk ).

IPvo {E H i tth bl 7T ffi ] ipaddress.IPvé6Address KT, EH A X ID @R 477E, Wit
scope_id JE@MEFKEL. (H Oleksandr Pavliuk ¥£ bpo-34788 H1 57k . )

M Python 3.9.5 Jf4f ipaddress FHURNERESZ 1Pv4 Mk 475 A ETHI 282 . (H Christian Heimes
7E bpo-36384 HHEHR )

6.18 math
¥ math.gcd () BT TV RN ZANSE. FEZRAYT, B HZHWA28. (B Serhiy
Storchaka 7E bpo-39648 H1 ok . )

Wah 7T math. lem () : 3RS & S50 B/ VAL (i Mark Dickinson, Ananthakrishnan #il Serhiy Storchaka
1E bpo-39479 il bpo-39648 HTTHk )

T math.nextafter (): &AM x 7 y J Wy N —NF S 8B, (H1 Victor Stinner 7 bpo-39288 1
TTHR - )
Y math.ulp ()RR RN AL, (1 Victor Stinner 75 bpo-39310 H5THR. )
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6.19 multiprocessing

multiprocessing.SimpleQueue KW T close () FIEMRERX M EHAS). (H Victor Stinner
1E bpo-30966 H1iHk. )

6.20 nntplib

PLAE NNTP Il NNTP_SSL 24 B {11 i 1 38 #5 FT 45 1 1 I S 800 22 ARG 1R @ SR EE B B E i 5| &
ValueError. (H Dong-hee Na 7£ bpo-39259 H15ik . )

6.21 os

W T CLD_KILLED f CLD_STOPPED fE2} si_code. (H] Dong-hee Na ¥ bpo-38493 FH TR . )

X4MAFF T Linux % &1 os . pidfd_open () (bpo-38692) il os .P_PIDFD (bpo-38713) J T X RSF
H R L

IAE os.unsetenv () EREHE Windows FH.E 0. (i Victor Stinner ¥£ bpo-39413 H1 57k . )
WAL os.putenv () fl os.unsetenv () RECKH 20 . (1 Victor Stinner 7 bpo-39395 F1 57k . )

Wl T os.waitstatus_to_exitcode () HRE: KRS B NEHB. (f Victor Stinner 7£
bpo-40094 H 5Tk )

As of 3.9.20, os.mkdir () and os.makedirs () on Windows now support passing a mode value of 00700 to
apply access control to the new directory. This implicitly affects tempfile.mkdtemp () and is a mitigation for
CVE-2024-4030. Other values for mode continue to be ignored. (Contributed by Steve Dower in gh-118486.)

6.22 pathlib

I T pathlib.Path.readlink (), HfTHZELT os.readlink (). (H Girts Folkmanis ¥£ bpo-
30618 HioTHk.)

6.23 pdb
1r Windows | Pdb MIFEZFF ~/ . pdbrc. (H Tim Hopper I Dan Lidral-Porter ¥£ bpo-20523 H1 57 HR . )
6.24 poplib

MAE POP3 Fl POP3_SSL X4 B A1 it 25 ir 45 & W M S 8 Z ARG 1L B dEH B TR &5 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 157k . )

6.25 pprint

AL pprint BEFEALITED types. SimpleNamespace. (H Carl Bordum Hansen ¥E bpo-37376 15k )
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6.26 pydoc

SCRYFAFER I R BIAEALER A2 R RS, WHRHMEM ARG BCH __doc JEHEMXTSR. (H
Serhiy Storchaka fF bpo-40257 H1 511k . )

6.27 random

BN T #HY random. Random. randbytes J5¥%: A BHHLIFE T H . (F1 Victor Stinner ¥£ bpo-40286 H1 7
Hik - )

6.28 signal

XHMAFET Linux &K signal.pidfd_send_signal () H T H SRR MR pid B FFE &
#5555 . (bpo-38712)

6.29 smtplib

AR SMTP Fll SMTP_SSL 4 B AT M4 i 25 it 45 5 W M I S 80 = DART 1L BV AR S B T 25 &
ValueError. (H Dong-hee Na 7£ bpo-39259 H15ik . )

PIAE LMTP #3525 ELA ATk timeout T2 . (HH Dong-hee Na ¥E bpo-39329 H1 57k, )

6.30 socket

socket B FI{ESTE Linux 4.1 5% 3 55 A< b 5 4 CAN_RAW_JOIN_FILTERS & . (H Stefan Tatschner
F Zackery Spytz fF bpo-25780 H15THk. )

PRAE socket BB TE 4G | FE cAN_J1939 #i%. (H Karl Ding 7€ bpo-40291 |57k, )

IAE socket #it B A5 socket.send_fds () fl socket.recv_fds () K%k, (i1 Joannah Nanjekye,
Shinya Okano #/l Victor Stinner 7f bpo-28724 F1 57k )

6.31 time

TE AIX |, #FE thread_time () 2 HEAWPIHREN thread_cputime () L, MATZHRA
10 ZFHE FRY clock_gettime (CLOCK_THREAD_CPUTIME_ID) . ([ Batuhan Taskaya 7f bpo-40192 H

N

6.32 sys

BT B sys.platlibdir gt P& LEAEHRNAIR. B8N THERIERERNRZNULE
TRY TR . BAERZHCFE L% T "1ib". fE Fedora fll SUSE I, BT 64 fi-F&5 LI
"1ib64", (1 Jan Mat&jek, Matéj Cepl, Charalampos Stratakis F/l Victor Stinner 7§ bpo-1294959 157k . )

ZHIFAS, sys.stderr EIEAL HALHHR WG . A stderr BN NITZMY. (H
Jendrik Seipp 7£ bpo-13601 H15Hk. )
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6.33 tempfile

As of 3.9.20 on Windows, the default mode 00700 used by tempfile.mkdtemp () now limits access to the
new directory due to changes to os.mkdir (). This is a mitigation for CVE-2024-4030. (Contributed by Steve
Dower in gh-118486.)

6.34 tracemalloc

HINT tracemalloc.reset_peak () HTHFIRERI PIAEHUEE RN M BTN, DA R & A5
Bl . (B Huon Wilson 7£ bpo-40630 H1 57k )

6.35 typing

PEP 593 5] AT —# typing.Annotated KA DA L F XL @ o5 ke 2L i B A 28 84, I 0%
i) include_extras JEZIFME| typing.get_type hints () PATEIZATHS VI CEE. (1 Till
Varoquaux {1 Konstantin Kashin TTk . )

6.36 unicodedata

Unicode 8 E 5 # 2] 13.0.0 L. (bpo-39926),

6.37 venv

i venv Frf2 (A BE A BIE B2 & _ VENV_PROMPT__ B I(E K — I EATH B & XL
PRTF . FEZ BIMUAS Hr SR SE I AR 2 o4 - i ) VENV_PROMPT__, [fij o5 — L A% e HAR - 9l 15
B (X REGAGN) ASdil, ®AEWHASYWA _ VENV_NAME_ . (H Brett Cannon {E bpo-37663

Tk )

6.38 xml

L xml . etree.Element Tree [FH{L N XML U @M NERA0ZS B FAFILAE KRR BE « A RIAT4S
AR SFRRERAL ™0 SR F QM i XML B 201 FPHHIEPHE A A 4R . (h Mefistotelis
TE bpo-39011 HrtHk. )

7 THHEEMLIE

o AL THEHES oA BIRAER T 5. MFEHES NP for v in [expr] &5 MK
HIER] y = expr —FEHEE. B4

sums = [s for s in [0] for x in data for s in [s + x]]
AT o= B8, XA A 272 B EE 21 SME
(Hy Serhiy Storchaka 7F bpo-32856 H15{Hk. )

o (AT ZLREN N HIE ST R —DERAN RGN LA, PRI A 2T
RTRES EYETRI MG A TOR A AR E 5 . U TR R AL P 5

TEZHIRAH, PR RAEIEIA SR 548D LTI B 8] R FE P T (55. (1 Victor Stinner
TE bpo-40010 57k, )

o {F FreeBSD Fffi[f] closefrom() fifb T subprocess &, (H Ed Maste, Conrad Meyer, Kyle
Evans, Kubilay Kocak /I Victor Stinner ¥£ bpo-38061 H1 5tk . )
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e PyLong_FromDouble () % VLA long BMEPITEEILEMRE T 1.87 f%. (1 Sergey Fedoseev d
bpo-37986 H1 ik . )

o %/~ Python N E 2% (range, tuple, set, frozenset, list, dict) MFEE M H PEP 590 [
ISR . (1 Dong-hee Na, Mark Shannon, Jeroen Demeyer #i1 Petr Viktorin ¥ bpo-37207
TR . )

o By —LAEKTHEMEAWEN T T difference_update () f#:RE. (H1 Evgeny Kapun
41, i Michele Orri 7 bpo-8425 HH k45 . )

o Python [/ 440 Tilés (obmalloc. c) BUFERVF (L) — A2 JH T EIEA, mALEHIR
M2 OS. X AT AR 1E {8 AR ER H i 22 Rl AE, ZERRUGEA o] DAGI @ A B 28 23 67 (Flt Tim
Peters 7£ bpo-37257 H1 ik, )

o FEBEEE J ) floor division PIAE &AW HERE. FEHIIZE ) zeroDivisionError HTHE
HE % . (H Dong-hee Na ¥£ bpo-39434 1tk . )

o fifi Jfl UTF-8 Al ascii 4 it i a5 i ASCIH 47 88 AE S K 24 15% . (1 Inada Naoki 7F bpo-37348

TRk )
PATR2%F M Python 3.4 FI| Python 3.9 {4 FH-42 TH% 00 Y b 45
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
Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3
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DA gt SRR iy DA A8 B 1A B v AR B AS BT AR ) Tools/scripts/var_access_benchmark.py.
AR A DAL A B . LN S BCHE S 7 Intel® Core™ 7 4960HQ AL A SETA
python.org FREL ) macOS 64 i 4t A g2 .

8 HFH

o distutils fJ bdist_msi A BIEEHEFH , HHH bdist_wheel (wheel 1), ( f Hugo van Kemenade
TE bpo-39586 H1BTHk. )

« HHjmath.factorial () #ZHAIETELUAN float LB (W1 5.0). Xf T ARREEAN 7177 4L
B5lK ValueError. WATHIIECHEFH . FEAR KR Python JiUA HXf fir A % sUEHR R 5| &
TypeError. (H Serhiy Storchaka ¥ bpo-37315 HITiHk. )

« parser fll symbol B F I IF-RFAEARARHY Python A AL R . X T REZHMB, ) # AT
PABEF ast BEHORIEHIIIR FEIAR (AST) B AL S p B .

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

il PyNode_Compile () E @7 HHR7E Python 3.10 it 5 IHfi#tr s — R K .
o /KA Not Implemented B85, BN EJLTUE RN EMI & LLRHEFAF LI
ZER AR RS Python fii A 5| % TypeError. (H Josh Rosenberg ¥F bpo-35712 H1 57k . )

o random FH H B ZATAT A A AU N AT BERI RN T . ASEMR, FLX PR REIF A SRIER
AW eI A{H . 7E Python 3.9 Z J5 , ZHURFLE HAh T(H-l None, int, float, str,bytes
PAM bytearray.

« $T9F GzipFile S TH AT AT E mode ZELWFEEC T H o TEAR KR Python FiUA HoRf 2
R BAITIEH T 3T SO T 5 ARHETE & mode S5 VAFR A X515 B (1 Serhiy
Storchaka 7 bpo-28286 H1 ik . )

e I T _tkinter.TkappType HJ split () HFIEMBH splitlist () ik, WhHEEAETRE
ELRT %478 . (i Serhiy Storchaka £ bpo-38371 H1 TRk, )

o FIFEXT R B AMLIHEL asyncio.wait () MHEAT HFTHIE HASLE 301 Uh iRl (B Yury
Selivanov FiI Kyle Stanley ¥ bpo-34790 157k . )

« binhex4 F1 hexbind FryfEFLC ¥ F . binhex A% binascii REIL W FH:
- b2a_hgx (), a2b_hgx ()
- rlecode_hgx (), rledecode_hgx ()
(th Victor Stinner £ bpo-39353 F1 57k, )

« ast & slice, Index fll ExtSlice #{HL N E 57 I K946 A Sk 19 Python WA gl R . W24
ffif] value A G MATE Index (value)., W24 Tuple(slices, Load()) M A2
ExtSlice (slices). (Hj Serhiy Storchaka ¥F bpo-34822 H1 ik, )

e ast Z% Suite, Param, AugLoad fl AugStore # M N B 7 HK-AE K 11y Python fi A W ¥k %
B. ENTRSBMATAR I A B HORN 28 Python 3 w05 2 ili#s 4232 . (i1 Batuhan Taskaya 7
bpo-39639 F1 bpo-39969 H1PA A Serhiy Storchaka ¥F bpo-39988 FRH T RR . )

e PyEval_InitThreads () fll PyEval_ThreadsInitialized () BREFLE #455 HH-KAE Python

311 Rk, M PyEval _InitThreads () BZEIRAFIRRE. B Python 3.7 &2 GIL &1
Py_Initialize () #¥tA4k. (M Victor Stinner ¥£ bpo-39877 F1 57k . )

o f& A\ None fE2} shlex.split () BRI —NSEMIMEEC WM. (1 Zackery Spytz 7E bpo-
33262 Tk, )

+ smtpd.MailmanProxy () AEC I, H N ETEERA SPEBELIE mailman 145 0N T
. (1 Samuel Colvin ¥ bpo-35800 F1 57 k. )

o MIFE 1ib2to3 FHLR: & H} PendingDeprecationWarning. Python 3.9 B\ 4]#t 3| PEG fi#br#s
(2l PEP 617), Python 3.10 W] A2 £ 1ib2to3 1) LL(1) f#a% r A BEMRAT A #iE . 1ib2to3 Bt
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LRl BB S AE A K Python WA AL AR UE P o 1578 JEAH I 48 =5 Bedfefsil n LibCST BX parso. (i
Carl Meyer 7£ bpo-40360 H1 57k . )

e random.shuffle () f random ZE 4% T . (1 Raymond Hettinger ¥ bpo-40465 FH iRk . )

9 Bk

e unittest.mock._ version_  _FHEHRIAC LWL .

e nntplib.NNTP: xpath () #l xgtitle () HYECHEKR. X5 H Python 3.3 EEWHFHFH. —
Mt , X2 AN A NNTP R 558 P 0 BTS2 R s g o X T xgtitle (), WU nntplib.
NNTP.descriptions () B{ nntplib.NNTP.description (). (H Dong-hee Na ¥ bpo-39366

TRk )

e array.array: tostring() il fromstring() FEE#HBER. B0 32 tobytes ()
frombytes () %14, H Python3.2 T 4F . (H Victor Stinner 7£ bpo-38916 H1 o7k . )

o KB AN sys.callstats () HREEHZKR. H Python 3.7 B EE g F 3 H A E &k M
None, ‘EFEE  —MFRAII RN CALL_PROFILE [MiZiEWAE Python 3.7 FEL %1% . (1 Victor
Stinner 7£ bpo-37414 H1 57k, )

e sys.getcheckinterval () fl sys.setcheckinterval () WL . ©11H Python 3.2
RO FH. W sys.getswitchinterval () fl sys.setswitchinterval () . (B Victor
Stinner 7£ bpo-37392 H1 57k, )

o CH#(PyImport_Cleanup () B, BRAMR SR A: " b, (RNFER. ~ (H
Victor Stinner 7£ bpo-36710 H1 57k )

o _dummy_thread il dummy_threading #RE WK G. XL H Python 3.7 BEWFH, &
7L HS. (1 Victor Stinner 7E bpo-37312 Hi5THR. )

e« aifc.open() W54 aifc.openfp(), sunau.open () HJ 5|4 sunau.openfp(), PAK
wave.open () B4 wave.openfp () E#iFE. EMTH Python 3.7 ;&2 455 . (1 Victor
Stinner 7F bpo-37320 H1 57k . )

e threading.Thread ) isAlive () F¥EE ¥ A%, B H Python 3.8 L #F . FHH
is_alive (). (M Dong-hee Na ¥ bpo-37804 HHTTiHk. )

e ElementTree Bilith Element Tree fil Element £525ff) getchildren () fl getiterator ()
FEC B R, BT Python 32 i 9 7 H. WA iter(x) B list(x) A x.
getchildren () #/H x.iter () B list (x.iter()) L x.getiterator (). (H Serhiy
Storchaka 7£ bpo-36543 H1 ik . )

o |[HH) plistlib API B #i#21%:, ‘B H Python 3.4 ;B E 8 F . BT load (), loads (), dump ()
il dumps () SEREL. WAL, use_builtin_types T2 WAL /2 2 H bytes X4 (h Jon Janzen
1E bpo-36409 H15THk. )

o C ¥ PyGen_NeedsFinalizing C#i#kRk. BEAREE AR . KEWK, HEH PEP 442 503
2 JGKAE CPython T #h J5 4 . 1 Joannah Nanjekye #2fi£#M T .  (lj Joannah Nanjekye 7&
bpo-15088 H137Hk . )

« [ Python 3.1 #7544 base64.encodestring () fl base64.decodestring () BE#¥
g H ] base64.encodebytes () il base64.decodebytes (). (H Victor Stinner ¥F
bpo-39351 HITTER. )

o fractions.gcd () R ¥, © H Python 3.5 # ¥ 5F H (bpo-22486): iE L A math.
ged () o (Hi Victor Stinner 7F bpo-39350 157k . )

e bz2.BZ2File [ buffering T2 2 B9 B k. B H Python 3.0 i BRI #% Z 0%, M B R 25|k
DeprecationWarning. & A—FTFF OGS 35 i SCFR94TFF 520 (1 Victor Stinner
TE bpo-39357 F5THk. )

e json.loads () W encoding TEZE WAL . '©1E Python 3.1 FEL ¥ 3 A ZNE; B Python 3.8 L f#
B4 K DeprecationWarning, (H Inada Naoki ¥F bpo-39377 Hr k. )
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e with (await asyncio.lock): fl with (yield from asyncio.lock): iHEHEANHZ
FHE, W async with lock, asyncio.Condition fll asyncio.Semaphore i [AFE#N
. (H Andrew Svetlov 7£ bpo-34793 H15ik . )

e sys.getcounts () K%, -X showalloccount fy 2 fTiEIW VA K& C g5 #){& PyConfig HY
show_alloc_ count FREHHEER. B2 M & LT COUNT_ALLOCS fE’thﬁ}k Python %15
WiA4s. (Hy Victor Stinner £ bpo-39489 H15iHk . )

e typing.NamedTuple 2K/ _field_types JBIEE##IE. ‘B H Python 3.8 M FH T . N
__annotations__ J&M. (H Serhiy Storchaka ¥£ bpo-40182 HITTHk. )

e symtable.SymbolTable.has_exec () FECOHBER. BH 2006 O H, Y8 # N
U 4sik W False. (f Batuhan Taskaya 7 bpo-40208 H 5Tk, )

e asyncio.Task.current_task () flasyncio.Task.all_tasks () E#F% . Bf1H Python
3.7 BOCHFEH , /R PATLH asyncio.current_task () flasyncio.all_tasks (). (H§ Rémi
Lapeyre ¥ bpo-40967 FHTiEk. )

e html.parser.HTMLParser Z5ff unescape () F¥EC % (‘' H Python 3.4 Wi FHH ). WV
il html.unescape () FRFFERFG] A FASR AT 1) unicode “E17F

10 #4#&% Python 3.9
AATHN T ST B DA K T e R AR i A R B

10.1 Python API 354t

e __import_ () Fl importlib.util.resolve_name () MIELF| A ImportError B Z HI
Frs| & ValueError ﬁf%ﬁﬁﬁ%’@ﬁéﬁﬂﬁfjﬁ% Python 3.9 FHEE FLRUAS P ] R R A
] except (ImportError, ValueError) : J[E]IHEIRIHE .

o venv G IASTS _ VENV_PROMPT___ @{idh "" (% I AE AR FI AL B .

« select.epoll.unregister () H¥EANSFZM EBADF £5i%. (H Victor Stinner £ bpo-39239 1
ik )

e bz2.BZ2F1ile [ff] compresslevel TE S E M NN R KT TE S, K buffering T2 E 94K . (H Victor
Stinner ¥£ bpo-39357 H15THR . )

o 4k T AST By B #:1E. W s R51RF AE N BE SRR, ¥ RY A Ao A e Lk
3. Index (value) $+i& [0 value &K B, ExtSlice(slices) }fiR [A] Tuple(slices,
Load () ). (Hi Serhiy Storchaka 7£ bpo-34822 ik, )

. J:ﬂﬁﬂﬂT -E B -I i TS50 import 1ib B IIYE S Z% PYTHONCASEOK IIEAN &,

o encoding T2 CAE AU X HEF IR SR N ftplib.FTP Ml ftplib.FTP_TLS 2%, I HERIA
A= Latin-1 2k UTF-8 DAESE RFC 2640,

e asyncio.loop.shutdown_default_executor () C#NE| AbstractEventLoop, X
WK BB A G ER 24 1 3. (H1 Kyle Stanley 75 bpo-34037 Hi5tHk. )

o HH T __future_ BIHPARSREREAR 0 E S ABE IR S g AR AR A v 28 . FEZ BT RCA

PyCF_ALLOW_TOP_LEVEL_AWAIT 45 CO_FUTURE_DIVISION kK4:%¢. (1 Batuhan Taskaya

16 bpo-39562 H Tk, )

e array ( ) BFE(FH wechar t{’EjﬂC*ﬁiﬁ‘ﬁZ}E Py_UNICODE, XS NS s HAT A,
olE| Python 3 33 Py_UNICODE & wchar_t By%14. (H Inada Naoklﬁ" bpo-34538 quﬁjk )

« MFE logging.getLogger ( APIJ:‘M’%/\@%/’K root ' WRFIR AR H Fil % 4%, MAEZHIE
MR [5] — A~ 444 'root ! B’JHIHEEI/ME%%% ﬁﬁé%"ﬁﬁﬂﬁ)ﬂﬁﬂlﬂﬁﬁﬁéﬁ}ﬂ e
A 'root' WHER H &l k4R, jZ%E%/\%jb root py' Wi ZRES P logging.
getLogger (__name_ ) R3EHIML H T REs R o . (H VlnaySaJipEbp0-37742 5Tk )
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o Y AE PurePath B ¥F 7 &b P 24 /4 A str m PurePath [ 5Z i DA b 1) X % B 2 3% ]
NotImplemented [ A5 % TypeError. X AFAIEAYE H FiARBYHRAZL. (H
Roger Aiudi £ bpo-34775 HiTfik. )

« M Python 3.9.5 FF44 ipaddress fEHUR 2 IPv4 bk F4F 8 PG LTI BN E. WIS ES
I S H 2 R B sl R BT . I ANIE A PR L socket . inet_aton () FUEEHIZAIZM N
JNIEHIECS . B inet_pton () [ glibe SEBLNIAN I Z AL AT 282 . (i Christian Heimes 7
bpo-36384 H1TTHk) .

e codecs.lookup () ML VLE encodings.normalize_encoding () #H [ 1B J5 =% 1E #E 1k
a5 45 X 4 PR, AR Z A FET codecs.lookup () ih 2 ¥ 4 Wi 4 A /NGB B K. Fla0
"latex+latinl" fEH LML SHIEIAL S "latex_latinl". (1 Jordon Xu ¥ bpo-
37751 HTTHk. )

10.2 C API 1951t

o HEOrRLARBIR LBl (BNl PyType_Fromspec () FIZE{LL APT G255 {5) H Python 3.8 f2x
WA AR HIERIN S 0951 . 1E 40 Python 3.8 [)7°C AP H [t A48 H540 FTik , X K401 B ok
Ui, XN RS EEARIVER, (BXTHA B E X tp_traverse pREIRBDRUL, WEHLR A
WA B E X tp_traverse REAT TR RIVZEEL,

R

int

foo_traverse (foo_struct *self, visitproc visit, wvoid *arg) {
// Rest of the traverse function
#i1f PY VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—40217)
Py VISIT (Py_TYPE (self));
#endif
I3

UR AR 7 PR AR AT LS T HR (BUHAR) /Y tp_traverse, WEHifR Py_TYPE (self) HH
Vi — o THERN Y A HRAA] ) tp_traverse FPRYRAL,

ZEBIARA, SRR tp_traverse pREELFEDA T A

base->tp_traverse(self, wvisit, arqg)

UL T

#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

(21 bpo-35810 Fl bpo-40217 T fEE (5 H..)

e PyEval CallObject, PyEval_CallFunction, PyEval_CallMethod i
PyEval_CallObjectWithKeywords R ¥ 7 . 15 % PyObject_Call() J H A
. (FEES I bpo-29548.)
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10.3 CPython =AY IE

o Y8 1T LOAD_ASSERTION_ERROR #{ERS H T AL ¥ assert 4], FEZ HIAMUA H, G0 g
AssertionError 5 ¥ 5 i) assert {54 ¥ A BEIE#B1E. (1 Zackery Spytz ¥ bpo-34880
5T )

+ COMPARE_OP #AERS T A4 A PU /> HA A 4

- COMPARE_OP M T & [bik

- Is_op JiJ77is’ #il'is not’ £l

- CONTAINS_OP fi+in’ Fi'notin” £

- JUMP_IF_NOT_EXC_MATCH I T E try-except’ 1&] H ) F 4
(5 Mark Shannon ¥ bpo-39156 H1 5 Ek . )

11 #2eE

o ¥f ——with-platlibdir JEWHEME| configure A : V&% J@HEHRWAIR, RATERT
sys.platlibdir @M. #Z[ sys.platlibdir J@¥: T AEiFNS. (B Jan Matéjek, Matéj Cepl,
Charalampos Stratakis Fi| Victor Stinner £ bpo-1294959 H15iH#k . )

o COUNT_ALLOCS ikt it 72 9 #2ls . (H Victor Stinner £ bpo-39489 H 5k, )

o {£3E Windows F-& |, MFEFEZH setenv () il unsetenv () REKEM B Python, (H Victor
Stinner ¥F bpo-39395 15Tk . )

o 7E4) Windows -5 |, B1# bdist_wininst ZRMMAECAZE I 3. (TSI bpo-10945.)

o M%F macOS _F VUS43 Python B, _tkinter BIfESEEEH|IER SN Tl I Tk HESL, Q1AL E
11844 %) /Library/Frameworks Wi, SUUNFEEIHE macOS AATAR AR L —A4F . GnfiE
A ——enable-universalsdk= 8{ —~isysroot BT E T macOS SDK, NI H 4482 SDK
KE, BTSRRI DA T ——with-tcltk-includes fil ——with-tcltk-1ibs KB E. (B
Ned Deily 7& bpo-34956 FR TR . )

o Python B{7EA] DA% %} Windows 10 ARM64 #E474%7% . (Hi Steve Dower ¥E bpo-33125 H15{Hk. )

o BUTEL M ——pgo Bf—SL BRI S kAt o X S N T PGO 145 1 iRk ) 9 HL AT R
B TR A T AT SO AR B . SXFERRAEAR S5 s K2y 15 % . i3 752 B ol a2 112
[ o IXANEAE T B B AR P RS ZE A 2, DR A TR RS 0 AN 2 QNSRRI B S 1 T 4
&ty ze, WAPAMER . /configure [..] PROFILE_TASK="-m test --pgo-extended"
RMREZNHIAS AT R o FRATASPRIETEA PGO AF: 5542 = AL sE A AR 7 . 200 I IR g ) B 24
HATZBATA S HE D, oM 5 R ] RE B T HR T . TAE oA g T HEE. (5215
bpo-36044 F1 bpo-37707 T fiRi¥N . )

12 C API gy e

12.1 FaEE

« PEP 573: Vs M T PyType_FromModuleAndSpec () M T i@ i 25 3k X BE — 4> L 3,
PyType_GetModule () #l PyType_GetModuleState () He K HOR S PA X

PyCMethod Fll METH_METHOD T A if— Ak ) Mo SUFTFERZE. (B Marcel Plch Fil Petr
Viktorin #£ bpo-38787 F1 Tk, )

o M7 PyFrame_GetCode () PR FREUWICHG ., 3N T PyFrame_GetBack () BRE: FREUMT
B R — AT, (F Victor Stinner 7 bpo-40421 H1 57k . )

e ¥ PyFrame_GetLineNumber () #ME|ZFRAY C API, (H Victor Stinner 7£ bpo-40421 F1 57 #k . )

-
=

18


https://bugs.python.org/issue?@action=redirect&bpo=34880
https://bugs.python.org/issue?@action=redirect&bpo=39156
https://bugs.python.org/issue?@action=redirect&bpo=1294959
https://bugs.python.org/issue?@action=redirect&bpo=39489
https://bugs.python.org/issue?@action=redirect&bpo=39395
https://bugs.python.org/issue?@action=redirect&bpo=10945
https://bugs.python.org/issue?@action=redirect&bpo=34956
https://bugs.python.org/issue?@action=redirect&bpo=33125
https://bugs.python.org/issue?@action=redirect&bpo=36044
https://bugs.python.org/issue?@action=redirect&bpo=37707
https://www.python.org/dev/peps/pep-0573
https://bugs.python.org/issue?@action=redirect&bpo=38787
https://bugs.python.org/issue?@action=redirect&bpo=40421
https://bugs.python.org/issue?@action=redirect&bpo=40421

o W' T PyThreadState_GetInterpreter () Ml PyInterpreterState_Get () BRI T3k
BU#REAS . HINT PyThreadState_GetFrame () pREUH T3KHL Python ZEFRARAS M Ay, 34
fill 7 PyThreadState_GetID () pRER: FKEL Python LR FRIRSHIME—HRIRAF. (1 Victor Stinner 7£
bpo-39947 H1ITTER . )

o ¥i¥ M A4 PyObject_CallNoArgs () BREININE] C APL, % ok £ n] Ay AT A S 400 H — 4
Python [ H X% . B 2N ZSE0H H Python FIH X L&A R I3, (i Victor Stinner 7
bpo-37194 F1 5k, )

o ZBR CAPI FyeAs (W E X7 Py _LIMITED_API %) :

- 2t Py _EnterRecursiveCall () fl Py_LeaveRecursiveCall () ENHEMEKEH T
Z R APL. TR H HUA o il ) 2 S, fHGX S8 N RE 5 Jo ¥k Ui ) PyThreadState.
recursion_depth FEHZHE C API —[4ii% (Z45MIALEZ IR C APT U@ A& ) .

- PyObject_INIT () fll PyObject INIT_VAR() EMCHHM “AFEHI” bR ELA KBS LA

B

o
(H Victor Stinner £ bpo-38644 FI bpo-39542 H15THER . )

« ¥4INT PyModule_AddType () MRELAVI G R AL A SI4HeHr. (i Dong-hee Na 7£ bpo-40024
HIDTHR - )

e ¥4 PyObject_GC_IsTracked () l PyObject_GC_IsFinalized () ERERINE| A API DA
V143 341 Python X424 Bl j& IEAE 48 BRIA 2 O 293k [n s T 2645 . (1 Pablo Galindo Salgado
TE bpo-40241 H1iEk . )

o HT _PyObject_FunctionStr () PASKEUMREEXT LM M P A% n . (H Jeroen
Demeyer 1E bpo-37645 HH{&1F ., )

o M4l T PyObject_CallOneArg () AT WA EA M ESEW XS (H Jeroen Demeyer 1£
bpo-37483 HHEIE.)

12.2 ##&%| Python 3.9

e PyInterpreterState.eval_frame (PEP 523) ¥ £ 52 T F 3 09 o H M B = tstate
(PyThreadState*). (H Victor Stinner ¥£ bpo-38500 5Tk . )

o PRI PyModuleDef [y m_traverse, m_clear fll m_free ZEREAEALHOIR S G R AH K
B FCBT A 2 TR ] o SR 00 o IRAE Bl O 78 2 J AR AT (Py_mod_exec BRED Z
BT Z) SEHERRHLIE, XL pREAE m_size KT 0 7 HAHLRES (BP PyModule_GetState ()
IR EME ) S NULL PRS00 .

BEARBRS Y RS (m_size <= 0) A&ZEILI.

o« BIEUIR Py_AddPendingCall () JjefE TAFREAS NTBOR , KB BEHEA TIRE SR AYTR T H
i, WA AR o A TR BRI A B0 A A9 HAR5)2R. (i Victor Stinner
TE bpo-39984 FRTTHR. )

o M —F EIHLHH (UWH PyConfig.use_environment #&4 0) BREASELH ] Windows HEJIF 363
VI sys.path, X NLE Windows [k A Python B#/F. (M1 Zackery Spytz 7& bpo-8901 H
TR )

o AR5 R PyStruct Sequence_UnnamedField BU/E N &I B M —F&F %2 . (h Serhiy
Storchaka 7£ bpo-38650 H1 ik . )

o WIE PyGC_Head ZEMEAEMAY. B HRIEWNT C API (pycore_gc.h) Hi5E L. (H Victor Stinner
TE bpo-40241 H1iEk . )

e Py _UNICODE_COPY, Py_UNICODE_FTILIL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode (), _PyUnicode_AsUnicode DA

K PyUnicode_AsUnicodeAndSize () £ C F1#itric hE 57 H. EA1H Python 3.3 ik E #
PEP 393 7. (fj Inada Naoki 7F bpo-36346 F1 57k, )

« Py_FatalError() MW P HNIC KU R LR ERER, BRIECEXT
Py_LIMITED_APT %, (Hj Victor Stinner 7£ bpo-39882 H1 ik, )
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« vectorcall WSLE&EE%&JH%%‘E%A?ﬁ%?ﬁ%ﬁ%o (&5 bpo-37540 T RN )
o AR PR SE B4R B E

PyObject_IS_GC() zamﬁﬁ@ﬁ@&o

PyObject_NEW() Z B N PyObject_New () ZH 4, 1M PyObject NEW_VAR ()
7B A PyObject_NewVar () ZZW Bl &. EANTR A F H #ijA PyTypeObject.
tp_basicsize .

PyObject_GET_WEAKREFS_LISTPTR() H O # N R Z E L H BN
PyTypeObject.tp_weaklistoffset Jififi.

PyObject_CheckBuffer () % C# % N K4 %K X H ¥ Vi PyTypeObject.
tp_as_buffer J{H.

PUAE PyIndex_Check () E@#i i AN IH s A AR SC BA 4015 ; PyIndex_Check () %
R iZ?Z%E%WIEﬂ PyTypeObject.tp_as_number A5,

/

(FENE 725 bpo-40170, )

12.3 Bk

e pyfpe.h ) PyFPE_START_PROTECT () #l PyFPE_END_PROTECT () ZEM3ZFR% C API rhyk
HEB& . (A Victor Stinner 7F bpo-38835 F1 i HR. )

» PyTypeObject ] tp_print (i PAEER. EAE Python 2.7 e 2 BFHUA A KRR RAT BN E S

(G

H Python 3.0 i, ‘& #ZI&H: HAFE . (H Jeroen Demeyer £ bpo-36974 FH5Tjk. )

« SZWR C API s (IFE XL T Py_LIMITED_APT %)

PAF BRI M2 C APT HpfiERR:
«+ PyThreadState_DeleteCurrent () (H Joannah Nanjekye ¥E bpo-37878 H15iHk. )
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* Py ForgetReference ()
* _PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()
+ TEZ IR C APT rp JOR I SR AL -
* PyTrash_ UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py TRASHCAN_END
* Py TRASHCAN_SAFE_BEGIN
* Py_TRASHCAN_SAFE_END
ECIF B R B E SCR% 2 R C AP
* _PyDebug_PrintTotalRefs ()
* _Py_PrintReferences ()
* Py PrintReferenceAddresses ()
* Py _tracemalloc_config

+ _Py_AddToAllObjects () (Py_TRACE_REFS HE%JE)

(H Victor Stinner £ bpo-38644 Fil bpo-39542 F1 57k )
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e B T _PyRuntime.getframe £ T H % T _PyThreadState_GetFrame %%, % & &
_PyRuntime.getframe [ — 5%, B HNT C APL X4 & H. FAEMBE R T
PyThreadFrameGetter 258, (H Victor Stinner £ bpo-39946 H1 57k, )

« M CAPLRZER TR AL 8 RaCHA ] PyGC_Collect () HKif= A H 1513, (i Inada Naoki
F1 Victor Stinner 7E bpo-37340, bpo-38896 Fil bpo-40428 15k, )

- PyAsyncGen_ClearFreelLists ()
- PyContext_ClearFreelList ()

- PyDict_ClearFreelList ()

- PyFloat_ClearFreelist ()

- PyFrame_ClearFreelList ()

- PyList_ClearFreelList ()

- PyMethod_ClearFreelist () Ml PyCFunction_ClearFreelist (): FHEHFENZH

MR PR .
- PySet_ClearFreeList (): f6 H HFECTHE Python 3.4 sz .
- PyTuple_ClearFreelList ()
- PyUnicode_ClearFreeList (): Unicode H H143E E.7E Python 3.3 F##Z[4: .
e %[& T _PyUnicode_ClearStaticStrings () B%k. (M Victor Stinner ¥E bpo-39465 F1 57k, )

« %% T Py_UNICODE_MATCH. T C.# PEP 393 i3/, Jf [ Python 3.3 ;& AFEH] fl. AT AR
PyUnicode_Tailmatch () F&%¥. (Hi Inada Naoki ¥F bpo-36346 H ik . )

iR T B X HE R EHE WK R T oI AP i 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., (] Pablo Galindo Salgado ¥£ bpo-39372
HiHk. )

13 Python 3.9.1 chgyEE (L

13.1 typing

typing.Literal MFT TR PEP 586 JF ISR PEP FAGANBASARA IO .
I Literal SHEFRERL IS,
2. Literal XHUAI MG IAERRINT 0.

3. Literal WRIAESF BKA, Ul Literal[0] == Literal([False] Z B4 H(H N
True. FUENIR False, NSZRFILEAE, PIEBMEH B2 B SRAF BUAE S R IX 4 283

4. BAEMSRA AT B H0R A hashable, Literal XTEFEMSMEHEIIAIG| K TypeError. i
ERMN W ZAZUAEY] Literal FEASMILR:

>>> 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'

(g Yurii Karabas ¥F bpo-42345 H1 5k . )
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13.2 macOS 11.0 (Big Sur) 5 Apple Silicon Mac 3%

XFF 3.9.1 k%, Python PULYESE 4 7 #57E macOS 11.0 (Big Sur) #11 Apple Silicon Macs (3T ARM64 Z244)
A ERE T, PAERAE T AN M 2R universal2, HFHFE W PAT 0 FIRA SCF;
ARM64 Fll Intel 64. HFfil SCHIHE P ATE 4 BICAS ) macOS | 4w i AT 2| 2 Fp42 IH B macOS
fiAs b (204 10.9),  [AlBF 2 BT AT e B8R R GECAS LE B SR B OS T REFIIE A 2% {4 Hh
A ¢ ) .

(H5 Ronald Oussoren Fil Lawrence D’Anna ¥E bpo-41100 H1 57k . )

14 Python 3.9.2 chgyEE (L

14.1 collections.abc

WAL collections.abc.Callable ZHISWRAIE S Y, BT typing.Callable X Hi i
HHRFE, XEIKZH collections.abe.Callable[[int, str], str] B __args_ ¥ N (int,
str, str); ZHINAN ([int, str], str). NT ARAFXPHAE, types.GenericAlias PAER]
PARE 7254k, I HAEFHEL collections.abc.Callable SR K:IR Bl — 4~ T28. T typing.
get_args () B __args__ PSRBT EL EFXANRE. XTI collections. abe.
Callable kB IS & H DeprecationWarning, iXfF Python 3.9.1 R fE S BRI L . X
/> DeprecationWarning ¥4 Python 3.10 125} TypeError. (H Ken Jin ¥E bpo-42195 F1 5k )

14.2 urllib.parse

B4y Python A fo M ; A & fEN urllib.parse.parse_gs() fl urllib.parse.
parse_gsl () H query S Wi, BT L% E, Wh TEMEEHK W3C HEFRE, XEH
BN R AR A TR, BRIACH s XS cgi.parse () l cgi.parse_multipart ()
FEAEATE N T 325 MR ETEZ 40T, WEEENS AR . (i Adam Goldschmidt,
Senthil Kumaran F1 Ken Jin £ bpo-42967 H1 57k, )

15 Python 3.9.3 hEET{L

B 48 IEXS A security fix alters the ftplib. FTP BT A MU 24 3 B 0 S B e 1 AN F A R iR 55
SRR B TPve b, 711280 A FTP AL 2500 TP JBAE. XTSRS T M R A ILACRS, (e
YR FTP 326 ik & trust_server_pasv_ipv4_address g1 True. (& bpo-43285)

16 Python 3.9.5 iy EE T {t

16.1 urllib.parse

#& URL "ELEATAF B A, W RE S S8 IE N . AR9E WHATWG (1) #1558 57 1 rfe:3986,
urllib.parse PHYMPAF A URL fESER ASCILHATAF \n o \r Fl\t" " F4F, DAF7 EaxX Ao o #
MM FELE — N WESR KT E urllib.parse._ UNSAFE_URL_BYTES_TO_REMOVE ¥5#l. (&
7] bpo-43882 )
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https://bugs.python.org/issue?@action=redirect&bpo=41100
https://bugs.python.org/issue?@action=redirect&bpo=42195
https://bugs.python.org/issue?@action=redirect&bpo=42967
https://bugs.python.org/issue?@action=redirect&bpo=43285
https://bugs.python.org/issue?@action=redirect&bpo=43882

17 3.9.14 b EERZ 2 4F4

T HEHIASMAG, w2 (g, 4. 8 (\FEH) . 16 (F75ifl) . 32 DAMAMERNIEEAE int Fl str
Z AT, AR AR R B RO B — R, 2t valueError, DA G RIS YAS Z4ifi
SEAEAEIE AR 55 2T . X@XT CVE-2020-10735 B2 %6 . X AFR v DAIE L PRI AR . v 4T
B sys API A THC B 52 H . £ I integer string conversion length limitation 4%, ERIAFRH 2 FFEE
=1 4300 (% .

18 Notable Changes in 3.9.17

18.1 tarfile

o tarfile HIEEL T YEM shutil . unpack_archive () #ELHIY T filter Z VA AV FR 7T fES
NEANSEREIY tar £, BIAn7E H Az H k2 AMIJE SO, A %4175 2 L tarfile-extraction-filter . 7
Python 3.12 /1, N7 filter Z500 V5B /R DeprecationWarning, ¥& Python 3.14 /7, ERA(H
YA *data' . (H Petr Viktorin £ PEP 706 F157#R . )

19 Notable changes in 3.9.20

19.1 ipaddress

e« 51F T IPv4Address, IPv6Address, IPv4Network fll IPv6Network H [ is_global Hl
is_private {74,

19.2 email

o AR RHATAF IRk BUE f N 515

PE generator &40 7 4L (B A ) AIEMMAT S0 B brsk , Bk gt b 2 bRk S
AHAR R AT B bR 45 o QARARTR AR b 22 245, 15X & verify_generated_headers.(H
Bas Bloemsaat #] Petr Viktorin ¥E gh-121650 F1 5tk . )

e email.utils.getaddresses () and email.utils.parseaddr () now return ('', '') 2-
tuples in more situations where invalid email addresses are encountered, instead of potentially inaccurate
values. An optional strict parameter was added to these two functions: use strict=False to get the old be-
havior, accepting malformed inputs. getattr (email.utils, 'supports_strict_parsing',
False) can be used to check if the strict paramater is available. (Contributed by Thomas Dwyer and Victor
Stinner for gh-102988 to improve the CVE-2023-27043 fix.)

20 Notable changes in 3.9.23

20.1 os.path

o The strict parameter was backported to os .path.realpath () toallowfor tarfile to use it for security
vulnerability mitigation. In particular, when strict is set to os . path .ALLOW_MISSING, errors other than
FileNotFoundError will be re-raised; the resulting path can be missing but it will be free of symlinks.
(Contributed by Petr Viktorin for CVE 2025-4517.)
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https://cve.mitre.org/cgi-bin/cvename.cgi?name=CVE-2020-10735
https://www.python.org/dev/peps/pep-0706
https://github.com/python/cpython/issues/121650
https://github.com/python/cpython/issues/102988

20.2 tarfile

e data_filter () now normalizes symbolic link targets in order to avoid path traversal attacks. (Contributed
by Petr Viktorin in gh-127987 and CVE 2025-4138.)

e extractall () now skips fixing up directory attributes when a directory was removed or replaced by an-
other kind of file. (Contributed by Petr Viktorin in gh-127987 and CVE 2024-12718.)

e extract () and extractall () now (re-)apply the extraction filter when substituting a link (hard or
symbolic) with a copy of another archive member, and when fixing up directory attributes. The former raises
a new exception, LinkFallbackError. (Contributed by Petr Viktorin for CVE 2025-4330 and CVE
2024-12718.)

e extract () and extractall () no longer extract rejected members when errorlevel () is zero.
(Contributed by Matt Prodani and Petr Viktorin in gh-112887 and CVE 2025-4435.)
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https://github.com/python/cpython/issues/127987
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