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ARLAEE T Python 3.9 ML 3.8 (4. Python 3.9 & AT 20204 10 H 5 H.
TENTES R HH HE.

hz=%:

PEP 596 - Python 3.9 %114

1 HE--RHER

B TERIARE

PEP 584, “f dict MEHEHAT;
PEP 585, B2 AR BA Rz AL,
PEP 614, JHCoixt 4 ig§ i i bRl .

BT P B

PEP 616, FERATZMIS T I,

(AR HE e bR Sy d e

PEP 593, R s ACHIAL B A
@Y os.pidfd_open () PASRVFANI SE S MIfE S5 1O HERR A BE

AR e 1 A

PEP 573, M C ¥ BT ol U5 AL PR

PEP 617, CPython {¥Efi 3T PEG BT ENTHY ;

— L& Python PN & 2% (range. tuple. set, frozenset. list, dict) ILE{# I PEP 590 vectorcall I3 ;
B3R TSN 2% PR B2 1% G2 17 PEL €5

— % Python 3t (_abc. audioop. _bz2., _codecs. _contextvars, _crypt. _functools,
_json., _locale, math, operator, resource, time, _weakref) I fj PEP 489 thE ¥
EA=ZIL G

—BUBRIE FER L (audioop. ast. grp. _hashlib, pwd. _posixsubprocess. random, select.
struct. termios. zlib) BIE.f# ] PEP 384 d15E Y EaE ABI.
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o ERARFMIET SCBL AR 2 BT graphlib BiH L,
KA A
« PEP 602, CPython 3% J4F & &7 &l

2 Fie&Et8hay DeprecationWarning.

Python 2.7 S R (R, A T 5¢ B m T A% Python 2.7, Python 3 fr# TF £ IHZIGE. Python 2 [ 3¢
Fr&ILE, Ca@BE T2 TREAER, #FRWS-MRIB SR XILE, K0 HREZH S M
& DeprecationWarning 45, 40, 2012 4F & i Python 3.3 )5, i collections.Mapping &/t
collections.abc.Mapping i&fil X DeprecationWarning.

i M -w default Ay 4 47 % mi W K W H B ¥ K & F DeprecationWarning Fl
PendingDeprecationWarning, EZ B DA -W error ¥ EMIM iR, B DA 245 o g8 28 Z 0
kBB = SRS .

Python 3.9 ;215 5 — -4 it Python 2 i AR HIMIA,  PAZ T Python 3 H 4471 5 2 i [A] £ ik Python 2 3¢
¥, ¥hn Python 3.9 4.

collections #EHerh #hH KK B4, Bl collections.abc.Mapping W 5144 collections.
Mapping 25 M) N ARG R E A KATH . X8 NAREE Python 3.10 5.

FEAAYLEE, 3FE Python JF AR iz T, XA B T 1L UGk Z Python (S ZERAS .
L E F R N A AR Python ARSI . PEILAS IR —7,

3
31 FUEHEEMEHN

EGH () 5EH (1=) BESFEFMANER dict 28, BETHBIAR dict .update fl {**d1, **d2} F
WA VERME THN .

NE

>>> 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'}

£ PEP 584, (Brandt Bucher 7£ bpo-36144 H1{# 57k, )



https://www.python.org/dev/peps/pep-0602
https://www.python.org/dev/peps/pep-0584
https://bugs.python.org/issue?@action=redirect&bpo=36144

3.2 HEATEBRAIBNERNFHERLE

WY str.removeprefix (prefix) fll str.removesuffix (suffix) HTHHMMEFEBIGEAE
TR G5 . T bytes, bytearray PAMK collections.UserString WXV e, 55
PEP 616 T f#i¥1%. (H Dennis Sweeney 7 bpo-39939 H1 57k . )

3.3 MEZSTRPHARRFREZE

TER AR o AL VR W] DA N B2 AL AU B AN List Ml dict fE M@ M KRB M A UM typing F
AR MR G KR 2, (BIAN List Ml Dict)e i A i Hofth — 2828 2 FUHE [ R 2 e T A, Bl

queue.Queue,

Pl

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

¥, PEP 585, (i Guido van Rossum. Ethan Smith #| Batuhan Tagkaya 7& bpo-39481 HTifk. )

3.4 FHOREHTES

Python 3.9 {ifi i T 14T PEG HB N 2 A0 LL(D . B Aras 0 MERE S IFARRT & RO, {2 PEG FEBIT BT
TEE R PE UL LL(D BR{E . FATRAE Python 3.10 L2 22 Jr MUA FpOT 46 Bl AR R 35 4«

ast B AU TES T 2 40 85 IR AT e — 2 AST.
A& Python 3.10 w1, IHFEMTARFFRRE R, HOBIT ER A I RE LR I (1202 parser Bk, BT

). RAFTE Python 3.9 A1, RAT A 479 % (-X oldparser) 8125 & (PYTHONOLDPARSER=1)
Y u] LL(1) fig#drs .

25 PEP 617 [ f#i ¥ . (H Guido van Rossum, Pablo Galindo 1 Lysandros Nikolaou ¥F bpo-40334 H1 5k . )

4 HihiESHEiEsy

e __import_ () M¥ELT| K ImportError A2 ValueError, J5&H M ASTEMNT A Hix
BE &4 . (H Ngalim Siregar 1 bpo-37444 FRGTRK. )

+ Python IIFE S RHL AT 47 T4 A U4 (BIA0: python3 script.py) AXTER: _ main__
By file J@MRFE— DX EEEE, T AR R AR « BIAE GBS AR TE 24 1 H SRl os . chdir ()
PR ISR IR AR VAT RCR, MG BRI B0 N main_ ASEHRMTI S 2000 B
1%, (h Victor Stinner £ bpo-20443 F1 57k . )

o 7£ Python Jf AU DA SRR R i A v, B S0 02457 52 dm i AN FRAS S VE RS X encoding F1I errors 2
B, f5l: open (), str.encode () fl bytes.decode () .

FOANRET, NRUETERE, errors ZHURASTESR — IR KA SRR RIS B, HXTT 2B 2455
encoding ZHA W44 ZM% . (H Victor Stinner ¥£ bpo-37388 H1 5Tk . )
« " replace (", s, m) ATHIA BN 0 AAER o TR REFHE. WAERHTESS .

replace ("", s) fHF—F. XIT bytes fll bytearray MR WALELIAE . (1 Serhiy Storchaka
TE bpo-28029 H1oiEk . )

o ATATA R R X IAEHR AT 1% A decorator. FEZ BIHRASHY, FHIIEVE W A4 . 2[4 PEP 614
TfEVER . (H Brandt Bucher 7F bpo-39702 F1 57k, )
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o KT typing BIEAEEIE B . BUAERE T A RRIR T ORI IR 8 5048 (B0 Union Fl List) &
IR FAFER . ] help () Bﬂ?/\l_ﬂﬂ BIABIUN List [int] RGN R SRR G BT LY 1) /2
list) W BIMEE . (i Serhiy Storchaka ¥£ bpo-40257 H1 it @k )

e aclose() /asend () /athrow () MHATEITIMIECHIZE 1, H ag_running BIFES SR04 8
A EPRIZITIRAS . (F Yury Selivanov 7£ bpo-30773 H15TH#R . )

o WH __iter  Jy¥EBTAAEMEAETUNAES RN 2 TR in i3 BAFPA K operator ) contains (),
indexOf () il countOf () HH) TypeError i, (M Serhiy Storchaka ¥ bpo-40824 F1 ik . )

o AR FE S ) lambda SRk A GE AR M HE XA A s iAW) 1f TR REXE S . SR
bpo-41848 Fl bpo-43755 T f#IENE .

5 FEER
5.1 zoneinfo

zoneinfo BIHCNARAEES| AT IANA B X EHEF . Bl T zoneinfo.ZoneInfo, XE—PMRT RS
X BARIY LA datetime.tzinfo 3L,

NVIE

>>> from zoneinfo import ZoneInfo
>>> from datetime import datetime, timedelta

>>> # Daylight saving time

>>> dt = datetime (2020, 10, 31, 12, tzinfo=ZonelInfo ("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

YERAALE TANA B 21T 6 19— AN ELRR R, B A — RN IEN A T tzdata B - @
PyPI %477 i CPython 4.0 BAZEP

hz%:
PEP 615 -- febsife erb Y% #% IANA BHX % )%E PEP H Paul Ganssle 35 - 52T



https://bugs.python.org/issue?@action=redirect&bpo=40257
https://bugs.python.org/issue?@action=redirect&bpo=30773
https://bugs.python.org/issue?@action=redirect&bpo=40824
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https://bugs.python.org/issue?@action=redirect&bpo=43755
https://pypi.org/project/tzdata/
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5.2 graphlib

SN T BT graphlib b, HH{d graphlib. Topologicalsorter JSRIEMERIHIMIERF DIRE. (i
Pablo Galindo, Tim Peters #lI Larry Hastings £ bpo-17005 H15i#k . )

6 DYk
6.1 ast

K indent I durp (), EAFEAESITHIERS L. (1 Serhiy Storchaka 7 bpo-37995 H15THK. )

VRINT ast.unparse () 12k ast el i — AR, BT R SUMHT ast . AST XFGH 7 A A R
RIGFAFER, ST & 724 — A1) ast .AST XF%. (i Pablo Galindo Al Batuhan Taskaya £
bpo-38870 1 TTHR. )

Sy AST F5 SN T SO AT ER, Horp a8 ASDL 44, ]9k FH SR M3 X B 945 &, (H Batuhan Taskaya 7
bpo-39638 HI5THk. )

6.2 asyncio

PTFEENLEMFEE, asyncio.loop.create_datagram_endpoint () W) reuse_address W % AN
9 2 Fr. X 2B UDP W[ & 4% F ¥ Il SO_REUSEADDR W47 H S 8. ELZ 47 1E S H loop.
create_datagram_endpoint () B34, (i Kyle Stanley, Antoine Pitrou #{l Yury Selivanov £ bpo-37228
FTTHR - - )

WSHN T 71 coroutine shutdown_default_executor (), BA N ThreadPoolExecutor Z5H X[
BN TR e HE P H BB AE . BbAh, asyncio.run () BB AMEF B coroutine, (i Kyle Stanley
TE bpo-34037 Wik, )

ST asyncio.PidfdChildWatcher, iXj&— Linux €@K TS, B AT IIERER SO
A% . (bpo-38692)

IS0 T Hi ) coroutine asyncio.to_thread (). B F T TE M LIE 1247 10 BT R B ARG H
FEFFEEN, J2BT A T2 run_in_executor () WRZHNA, W HEEZ KBTS (H Kyl
Stanley 1 Yury Selivanov ¥£ bpo-32309 H15ijkt . )

Yl T IMBGHES I, asyncio.wait_for () MAERFSERFE AL timeout {H <= 0 [FHL T 58 BHL
. ¥t timeout {H N IEELRT—FE. (f Elvis Pranskevichus 7£ bpo-32751 H1 5Tk, )

WBHHF ss1.SSLSocket BT A AFAER T ED asyncio MAELT| K TyperError. (H Ido Michael
1E bpo-37404 k. )

6.3 compileall
ST pye SCPRRIT W BRI REHE: hardiink_dupes T bA B —hardlink-dupes #5545 (1
Lumir "Frenzy’ Balhar ¥ bpo-40495 H1 5Tk . )

BT — Y TAESSR . pyc U RNBEAR I IRI: stripdir, prependdir, limit_sl_dest 12PN -s, -p, -e fiy %>
T, HASAIALFER LKA E RIS T BE. (1 Lumir "Frenzy’ Balhar 7 bpo-38112 HH5THR . )
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https://bugs.python.org/issue?@action=redirect&bpo=38870
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https://bugs.python.org/issue?@action=redirect&bpo=38692
https://bugs.python.org/issue?@action=redirect&bpo=32309
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6.4 concurrent.futures

W) cancel_futures T2 5 IF| concurrent . futures.Executor.shutdown (), B PABGH M KT 462
T T HR0) Future, TRLSERFEASEBEET T XA T#E . (F Kyle Stanley 7F bpo-39349 15Tk )

M ThreadPoolExecutor fll ProcessPoolExecutor R T5FIPLfE. XUEES 5 TR IR
FCEANTHE X PR I M . (H Kyle Stanley 7 bpo-39812 H15iHk . )

PUAE ProcessPoolExecutor Hf TAEMRRNSHE S W B AN TAESRERHE 3R 7248 . Xtk TR sh
FERSFE /D T 2SN TAEERE S 81 CPU a1k . (i Kyle Stanley 7£ bpo-39207 Hi5i#R . )

6.5 curses

WA T curses.get_escdelay (), curses.set_escdelay(), curses.get_tabsize() PA &
curses.set_tabsize () %k, (H Anthony Sottile £ bpo-38312 HiHiEk . )

6.6 datetime

datetime.date [ isocalendar () PAK datetime.datetime ¥ isocalendar () & VEILERF IR
[A] namedtuple () MiA&E tuple. (H Dong-hee Na ¥E bpo-24416 HTiHR. )

6.7 distutils

upload iy 4 PLE 24 3 SHA2-256 Fil Blake2b-256 MA75 i . ‘B 27245 | MDS5 i 57~ & Lk MD5. (i
Christian Heimes ¥ bpo-40698 H1 5wk . )

6.8 fcntl

T F_OFD_GETLK, F_OFD_SETLK /| F_OFD_SETLKW 2% . (1 Dong-hee Na ¥F bpo-38602 17 HR . )

6.9 ftplib

MAE FTP Ml FTP_TLS MBI M ELR T4 E MBS BT AN IO #IEH EEHRFER &5k
ValueError. (i Dong-hee Na f£ bpo-39259 H1 ik . )

6.10 gc
24 B 3 [ SRS A T R R A TR R S U R, (FE 2R AT 2 S ik et} 52 v AR B 8 J1 301 2 ANl ), R
SxBH X T 38R Tk ) X S )0 4E . (i Pablo Galindo £ Tim Peters 7 bpo-38379 H1 57k . )

WM T A F R KA gc.is_finalized () FIRARIN— X527 B s 3 g BT 245, (h Pablo
Galindo 7£ bpo-39322 1tk )
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6.11 hashlib

hashlib B PAESAE AT BERY I 0L T {8 OpenSSL H 1 SHA3 57y H1 SHAKE XOF, (fy Christian Heimes {£
bpo-37630 H1 k. )

WERWE SRR E L . /configure ——without-builtin-hashlib—hashes &t ./
configure --with-builtin-hashlib-hashes=sha3,blake2 XFHTE A LS H DA HIE
3T OpenSSL (1253, (i Christian Heimes FF bpo-40479 Hr ik )

6.12 http

S m HTTP Jk & 1 103 EARLY_HINTS, 418 IM_A_TEAPOT Al 425 TOO_EARLY #| http.
HTTPStatus, (H Dong-hee Na 7& bpo-39509 DA} Ross Rhodes 7F bpo-39507 H 5Tk . )

6.13 IDLE 5 idlelib

AT AR A MR 1335, (Hy Zackery Spytz 7 bpo-4603 H1TT#K. )

Esc ZEIAE 4 % 1] IDLE #p43E 7R % 1. (1 Johnny Najera 7& bpo-38944 H1 57k, )
SIS e B R AR 425K . () Terry J. Reedy 7E bpo-37765 HioiHk. )

3.9 AEf A BT N 2

{ili IDLE | | sys.excepthook () (MBI A N ) . A 47 ART /&8 Z 8. (i Ken Hilton £
bpo-43008 Hr5tHk. )

BRI R AR 3.8 HES AT

BOPTHERC ERTEE . K5 AT R 431 Windows A1 Shell/Ed ¥E17 - . K54 R Bk S Bh AL 29 b
25 HTEIE SR, R . S X TEHE RIS A/ N5ERE . (] Terry Jan Reedy Tk T bpo-40468
) 145 13t 25 18] 1 B AR BR RS B it Windows F145 . (H1 Mark Roseman £l Terry Jan Reedy 7F bpo-33962
i),

b pyi SCHR i s . (FH Alex Waygood Fl Terry Jan Reedy 7F bpo-45447 Hiiifk. )

6.14 imaplib

IUAE IMAP4 FI IMAPA_SSL MG AT HA AL timeout T2 % . I H., UAE open () LM EA TR timeout
TESHRALFEFE B . IMAPA_SSL Fll IMAP4_stream HHEREIN AW A TiXMEE . (H Dong-hee Na
7F bpo-38615 iRt )

W7 imaplib.IMAP4.unselect (), imaplib.IMAP4.unselect () BN 5 BL B 1% 2 MBAE I IR 5%
PRI RIS 2R M B EIRRES . I S2PUTH imaplib. IMAP4. close () MFEIMENTE, KHIFET
BN Y F I A HRAR ok AMERBRS RIS S . (F Dong-hee Na £ bpo-40375 H15THR . )
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6.15 importlib
SHRTFS import IEAAY—FE, PIME importlib.util.resolve_name () X} T IEREATAXT A 2K 45|
% ImportError MA4E ValueError, (H Ngalim Siregar ¥E bpo-37444 H15iHk. )

RAGAN ] AR REHON G 10 AN AR R T A A SR AN BRAE R P AR A AN 4B 6. (i Dino Viehland 7
bpo-39336 HITTER. )

mom T oA XN P H SR XM importlib.resources.files() R i, 5
importlib_resources 1.5 iR B [Al s DA PEES . (H Jason R. Coombs FE bpo-39791 H1 ik . )

FH importlib_metadata 1.6.1 flRIWEHEH importlib.metadatas,

6.16 inspect

inspect .BoundArguments.arguments tLAM OrderedDict MU HLF 4L, ( H Inada Naoki ¥E bpo-36350
F1 bpo-39775 Hr k. )

6.17 ipaddress

ipaddress UE S Fr IPve 1 A (BIHFA $<scope_id> HiZiM IPv6 Hitll).

IPv6 1 gk 7] ] ipaddress.IPv6Address Rt 1EMIBAYIX ID GRIFELE, 7T scope_id
JEMESR IR, (H Oleksandr Pavliuk 7£ bpo-34788 F1 3Tk . )

M Python 3.9.5 J11 ipaddress fEHURNFR:52 IPv4 HuhZ 47 AR A02 . (1 Christian Heimes ¥E
bpo-36384 HITTHR. )

6.18 math
¥t math.ged () REGHAT T RUMEBZ S8 FEZ AT, B HZHMA2%80. (i Serhiy Storchaka

1E bpo-39648 H 5Tk, )

WY math. lem () : IR EFEESEAR H/NAES.  (H Mark Dickinson, Ananthakrishnan #] Serhiy Storchaka
7E bpo-39479 Fl bpo-39648 Hh Tk, )

HINT math.nextafter (): RMIM x £ y 7 W F— A7 REUE. (1 Victor Stinner 7£ bpo-39288 H1 5Tk . )
BT math.ulp () R ANF 00 R MR, (Hi Vietor Stinner 7 bpo-39310 H15THK. )

6.19 multiprocessing

multiprocessing.SimpleQueue I T close () HEFAREH EHBAS. (H Victor Stinner ¥
bpo-30966 F Tk, )
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6.20 nntplib

PUAE NNTP Fll NNTP_SSL 4T ] i) 44 i 2% I 25 2 B B ih S 8O Z AR IR A 2 dEFH ZE B e At & 5] &
ValueError. (i Dong-hee Na 7£ bpo-39259 H1 ik . )

6.21 os

¥IIT CLD_KILLED #ll CLD_STOPPED /5 si_code. (H] Dong-hee Na 7f bpo-38493 H15ifk . )

STANATF T Linux €@ os.pidfd_open () (bpo-38692) il os.P_PIDFED (bpo-38713) T U4 A £F
PR R

AL os.unsetenv () EREHE Windows FH.E 0], (H Victor Stinner ¥£ bpo-39413 157k . )
IAE os.putenv () fl os.unsetenv () RECKEEW . (1 Victor Stinner 7 bpo-39395 # 5Tk . )

BAINY os.waitstatus_to_exitcode () B FFEFRPIRSHE AR B Y. (H Victor Stinner 7£ bpo-40094
HIoTHR . )

Asof 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

WHNT pathlib.Path.readlink (), HATHET os.readlink (). (H Girts Folkmanis 7 bpo-30618
T5THk . )

6.23 pdb
1£ Windows | Pdb BIXE S #F ~/ .pdbre. (i Tim Hopper i1 Dan Lidral-Porter ¥F bpo-20523 H1 57k . )
6.24 poplib

PLAE POP3 Fl POP3_SSL 4 &A1 A4 1t 2% U 45 & BB BF S B Z ARG 1A 2 dEH EE B a5 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 HiTiHk. )

6.25 pprint

IAE pprint BEEAITE] types. SimpleNamespace, (H] Carl Bordum Hansen £ bpo-37376 157k . )
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6.26 pydoc

RS BRI E A E RS R VRS, WAHMET A B C _ doc_ J@MERIXTSE. (B Serhiy
Storchaka £ bpo-40257 H1 itk . )

6.27 random

BT Y random.Random. randbytes J5¥%: AN FET . (1 Victor Stinner 7£ bpo-40286 H1 5k . )

6.28 signal

XPAMAFFT Linux %J@fY signal.pidfd_send_signal () HT W H SCEHHIATFMEE pid A BERE &R 1F
5, (bpo-38712)

6.29 smtplib

AL SMTP Fll SMTP_SSL 4 B A1 1Y 44 1 & It 25 & 1 M It 2 B Z VAR 1B @ dEH ZE B R F I &5 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 HiTiHk. )

PUAE LMTP #4358 B A Al 3%/ timeout 1225 . (111 Dong-hee Na fE bpo-39329 Hiiiik . )

6.30 socket

socket FIHIIAESHE Linux 4.1 B0 5 A _F5: 1, CAN_RAW_JOIN_FILTERS % & . (F Stefan Tatschner I
Zackery Spytz 1& bpo-25780 F Tk . )

PRAE socket B AHE -G 32 Fr can_J1939 #pill. (i Karl Ding 7£ bpo-40291 F ik, )

PAE socket £ HL A5 socket .send_fds () il socket.recv_fds () pK%{. (H Joannah Nanjekye, Shinya
Okano #/1 Victor Stinner £ bpo-28724 F1 57k . )

6.31 time

1E AIX |, BIfE thread_time () @ HRANHIHKEER thread_cputime () LI, MAFZHA 10
ZIKEE) clock_gettime (CLOCK_THREAD_CPUTIME_ID) ., (Hj Batuhan Taskaya 7§ bpo-40192 FATTHk. )

6.32 sys

WM TH sys.platlibdir J@1: “FELEEHRKMAI. BHM T EARHE R R AR C 25 T
B . BERZECEG L% T "1ib". ¥E Fedora Ml SuSE I, B%T 64 (ii°F-G i "1ibed". (fh
Jan Matg&jek, Maté&j Cepl, Charalampos Stratakis F Victor Stinner ¥F bpo-1294959 H1 57k . )

ZHIPA T, sys. stderr FEAEAZ HALRHZ ARG . BUAE stderr BUASIZR NATZM Y. (1 Jendrik
Seipp ¥F bpo-13601 5Tk, )
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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 () I TRFERER PIAEIE(E I/ B M BT/, DA A S B
I%4E . () Huon Wilson 7E bpo-40630 H1iHk . )

6.35 typing

PEP 593 5] A T—# typing.Annotated KA DA H bR SCL TR O EU R R B A 2 8L, IRy
include_extras JEZME| typing.get_type_hints () PATEBFTH I CE3E. (H Till Varoquaux
F1 Konstantin Kashin 57k, )

6.36 unicodedata

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

6.37 venv

M venv FrRHAY S A BAE S 2 S _ VENV_PROMPT___ B IE R — B HEATH B & 4R
o FEZ BIAS H R SE A 25 TE A E B VENV_PROMPT__, il o9 — S8 AR HU7E HoAA gl B (X2
BRANTEN) AR, AMHASNRA _ VENV_NAME_ . (H Brett Cannon £ bpo-37663 H1 57k, )

6.38 xml

24 xml.etree.ElementTree JFH{L R XML SCHE &M AR 2 AT IFER B R B - AN RIROTT4S
TS FE AL " 3@ X T A el 52 XML AT 2.11 A5 A ST He i i & 458 . (Fh Mefistotelis 7
bpo-39011 HI5TER. )

7 THEHEEMLAE

o PAl THEMHE S A G AR BIRE O . eSS0 for v in [expr] &SR ERBKEE
fly = expr —FEPLH. fildn:

sums = [s for s in [0] for x in data for s in [s + x]]
ANET o= B855F, XA 7 N S (7 f e ) ShA e e
(th Serhiy Storchaka 7f bpo-32856 H1 ik . )

o (AT ZEAEN T PRESAL R PR — AR R TR R, FIHREESA S5
TR ERATW MR A ICIA PO B R HR S . A R LA ARG AL B

TEZHIRA T, AT RIS AR 5352 D odT I B 8] LA H 755 . (H Victor Stinner 7
bpo-40010 | 5tHk. )
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o ¥F FreeBSD il closefrom() kT subprocess #iHt, (H Ed Maste, Conrad Meyer, Kyle Evans,
Kubilay Kocak F1 Victor Stinner Z£ bpo-38061 HH 5Tk . )

e PyLong_FromDouble () X TVLHL long MIEPATHEIAEMBL T 1.87 £%. (H Sergey Fedoseev d
bpo-37986 HTiHk. )

o £/~ Python NEZA! (range, tuple, set, frozenset, list, dict) MYEEL ] PEP 590 [ &7
FHMASE]In5#E . (B Dong-hee Na, Mark Shannon, Jeroen Demeyer F/1 Petr Viktorin 7£ bpo-37207 H1 57k . )

o MY ALK T HEHMEASNEN FILT difference_update () B1HEEE. (1 Evgeny Kapun 2
W, H Michele Orrd 7£ bpo-8425 HH 5Tk, )

« Python /PR 7P HLE (obmalloc. c) BAEFVF (£2) —Afin] HT 2 BVEH, ALK H R o]
45 OS. XA DA I T ERARER 1) 2 AR THAE, FERRRGEA Pl DAATEAI B B A8 23 62, (H1 Tim Peters
£ bpo-37257 H1TTHR . )

o PN BLBE A floor division BUFE A HIATERE. I HIIZEY) ZeroDivisionError . EHE
¥ . (1 Dong-hee Na 7E bpo-39434 Hi5jk. )

o filiJi] UTF-8 Ml ascii % fl# i & i ASCIL FAF R BIAE R MMPRAK L) 15%. (1 Inada Naoki 7E bpo-37348
5Tk )

PAR 2% A Python 3.4 1| Python 3.9 A9 FHHETHE B AY 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 96.0 104.06 102.1 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:
Qi)
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(R —H)

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 25 5 2 H DA A2 i 18] B E I L B AR AR ) Tools/scripts/var_access_benchmark.py. %
S A A DA 5 S 26 R S B R M O A — B Intel® Core™ 17-4960HQ 4k B 5 247 M
python.org FREX ) macOS 64 {7 i A G211 .

8 FH

« distutils ] bdist_msi P IAECHEFEN , #HUH bdist_wheel (wheel ). (H Hugo van Kemenade
1E bpo-39586 H1 5Tk, )

« HHl math.factorial () #2ZBAIENBEMEN £loat LB (W1 5.0). XF T AEFE ORI 7177 A%k
BL5l Kk ValueError. AT HEAEC Y7 M. 75K K W Python MUA X} T A V7 55 BCER 5 51 %
TypeError. (M Serhiy Storchaka 7£ bpo-37315 H1 ik, )

» parser fll symbol BT IH-RHEARRAY Python AR IR . YT REELINBI, I FERATAGE
I ast BEHORFEHIMGIEERS (AST) 1A AN 1P BL -
o NN CAPI K% PyParser_SimpleParseStringFlags (),PyParser_SimpleParseStringFlagsFilename ()

PyParser_SimpleParseFileFlags () #ll PyNode_Compile () B4 H H-K7E Python 3.10 it 5
IHfRbT o — R R .

o FEf/RIZAP I Not Implemented B4 5T H, A EIL PO E A IEFHIE S BT LI 45
W CBBAER KR Python R A H15] % TypeError. (H Josh Rosenberg i bpo-35712 Hi 57k . )

o random B H HIHEZ MW IS AR AUE T BERY R TE. AERR, XA A RIERA
e PERIG A (E. & Python 3.9 Z 5, ZIEHLRF IR E HAH TH ) None, int, float, str, bytes PAJK
bytearray,

« $T9F GzipFile XM T H AMIANTEE mode ZEHFHEC T AT . TEARKIT) Python AR R e BR
WITH T B TEATH U T 5 AR S € mode ZAT AR X% 4515 B (1 Serhiy Storchaka
TE bpo-28286 H1 7Tk . )

« T _tkinter.TkappType [ split () JYAMSH splitlist () H¥k, WIrERAEREH
A A4T 4. (B Serhiy Storchaka ¥E bpo-38371 Hi k. )

o PR RERT R BB IH 4 asyncio.wait () WML C BT HIF HORAE 3.0 lCP 9 k. (F Yury
Selivanov 1 Kyle Stanley & bpo-34790 H1 57k . )

« binhex4 F1 hexbind FrAE MW FH . binhex BHFI N4 binascii I T H:
- b2a_hgx (), a2b_hgx ()
- rlecode_hgx (), rledecode_hgx ()
(Hy Victor Stinner 7£ bpo-39353 H1 57k )

« ast 2 slice, Index fll ExtSlice #f # A B 5% M 7 R #£ K K 19 Python J A w9 % k. W
Wl value A H A HE Index (value). W X4 Tuple (slices, Load()) A H 2
ExtSlice (slices). (M Serhiy Storchaka 7F bpo-34822 FFTTHk. )
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e ast 3% Suite, Param, AugLoad il AugStore Hil hE 7 H-KHAE A S 1 Python MUK R %14, &
TN RS IT AL B H N 258 Python 3 W A5 A4 il ir#%Z . (Hh Batuhan Taskaya #£ bpo-39639 Fl
bpo-39969 H1PL K Serhiy Storchaka {£ bpo-39988 H1 57k . )

e« PyEval_InitThreads () fl PyEval_ThreadsInitialized () pRZUI E ¥ 7 H H ¥ 1E Python

3.11 . M PyEval_InitThreads () MZER A % %K. H Python 3.7 it GIL &
Py_Initialize () #Jt44k. (H Victor Stinner 7 bpo-39877 Hi5Tk. )

& A None {25 shlex.split () BENH—NSEIMBEET M . (H Zackery Spytz #£ bpo-33262
HTHR . )

e smtpd.MailmanProxy () BAECHFH, BN EAEERE MBS mailman BEH FEESH. (H
Samuel Colvin 7£ bpo-35800 H1 57k, )

o IFE 1ib2to3 B & iy PendingDeprecationWarning., Python 3.9 443 PEG f##TEY (=L
PEP 617), Python 3.10 A]PA<x & lib2t03 [ LL(D) ftfr s T A BERAT B iEYL . 1ib2to3 BT figs
TEAR ) Python HRAS gl AL AR HEFE o 1525 FEAH 5 = R4 i 4n LibCST 5% parso. (Hy Carl Meyer 7
bpo-40360 FEiHL. )

e random.shuffle () ) random TS E#iF . (1 Raymond Hettinger ¥ bpo-40465 H1 5 Fk . )

9 B

e unittest.mock._ version_  _FHEHREACD 255 .

e nntplib.NNTP: xpath () fll xgtitle () HFECHEK. X&) H Python 3.3 BBEMFTH. —Hk
HeUh, XL JRASA A NNTP H&%”"EIEJ\FJTBE%XFJ% X xgtitle (), WA nntplib.
NNTP.descriptions () B{ nntplib.NNTP.description (). (H Dong-hee Na ¥ bpo-39366 157
ko)

e array.array: tostring() Ml fromstring() F¥ECHE K. B4 32 tobytes ()
frombytes () MH4%, H Python3.2 F2E#iF M. (H Victor Stinner ¥F bpo-38916 H1 5T Rk, )

o RE ALK sys.callstats () REC PR, A Python 3.7 F B C W7 M IF HE 2 2R 1]
None. B —NMEIRIHHEI CALL_PROFILE i i% %14 Python 3.7 P EH . (i Victor
Stinner £ bpo-37414 H1 57k . )

e sys.getcheckinterval () fll sys.setcheckinterval () EREC W% . B11H Python 3.2 # 2,
WiFH . M sys.getswitchinterval () fil sys.setswitchinterval (). (H Victor Stinner

JE bpo-37392 F1 k. )

o C %I PyImport_Cleanup () ELHFEER. ERAW ORI : " EEBE. (URNFHEH. ~ (H
Victor Stinner £ bpo-36710 F 57k . )

e _dummy_thread fil dummy_threading BRI . X H Python 3.7 B FHH, BI1FH
SRR, (Hy Victor Stinner 7E bpo-37312 H15THk . )

e aifc.open () W4 aifc.openfp (), sunau.open () R4 sunau.openfp (), PASK wave.
open () W4 wave.openfp () IR, Ef1H Python 3.7 295 H. (M Victor Stinner 7£
bpo-37320 HhEk. )

e threading.Thread [ isAlive() HF ¥ H%. © H Python 3.8 & #% 7 M. 5 ok /B
is_alive (). (H Dong-hee Na £ bpo-37804 5Tk, )

e ElementTree il Element Tree il Element 252K getchildren ) il getiterator () J5

e . B4 Python 3.2 FEHEF .. B iter( jZ list (x) #ft x.getchildren ()
FH x.iter () B list (x.iter ()) x.getiterator . (i Serhly Storchaka 7F bpo-36543

Tk )
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IHfY plistlib API EE 45k, © H Python 3.4 2E 85 H . M Lload (), loads (), dump () Al
dumps () 2ER%E. LA, use_builtin_types TE5: D W B IET M2 bytes %% (H Jon Janzen 7£
bpo-36409 H1FTHk. )

C ¥ PyGen_NeedsFinalizing B#i#R. BAREE A . K&ENK, HE PEP 442 L2 5
RAE CPython £ 78 . F1 Joannah Nanjekye 3244 T . (i Joannah Nanjekye ¥E bpo-15088 Ht

iRk )

H Python 3.1 524 7 i) 71144 base64.encodestring () fl base64.decodestring () B E:
HHUH base64.encodebytes () il base64.decodebytes (). (H Victor Stinner ¥£ bpo-39351 1

TTHR - )

fractions.gcd () RECHFEE:, B H Python 3.5 A2 F ] (bpo-22486): 5 math.ged () . (H
Victor Stinner 7£ bpo-39350 H1 5Tk . )

bz2.Bz2File W] buffering & 2 T 9% #% . ' H Python 3.0 iz I g Z W, i H B 251K
DeprecationWarning. & A — T IF SO/ 4 45 0 SCEp93T I 97 (1 Victor Stinner 7
bpo-39357 H15iHk. )

json.loads () Y encoding JTEZ UKk . TTE Python 3.1 ¢ 7 HIFNZ 8% | Python 3.8 i i
B4k DeprecationWarning. ([ Inada Naoki 7E bpo-39377 F1 57k . )

with (await asyncio.lock): flwith (yield from asyncio.lock) : {EAE A2,
M ] async with lock, asyncio.Condition fl asyncio.Semaphore R FEHIM. (H
Andrew Svetlov 7 bpo-34793 H1 57k, )

sys.getcounts () R 4%{, -X showalloccount iy 2 f7 1 W DA & C 45 W & PyConfig W
show_alloc_count FEOHBE. ENTFRZEMMHE LT COUNT_ALLOCS %M 4#Fk Python %1%
A, (| Victor Stinner 7 bpo-39489 15Tk . )

typing.NamedTuple ] _field_types BMEE W KR, B H Python 3.8 ZE#5 H. WM
__annotations__ J&M. (H Serhiy Storchaka ¥£ bpo-40182 H 5Tk, )

symtable.SymbolTable.has_exec () FEC#HERKR. BH 2006 4FEC 857, SRR S
i&[a] False. (pHy Batuhan Taskaya ¥£ bpo-40208 Hi 5Tk . )

asyncio.Task.current_task () flasyncio.Task.all_tasks () B8k . B11H Python 3.7
FEWFH , A PAJH asyncio.current_task () flasyncio.all_tasks () .(H RémiLapeyre
1E bpo-40967 HTTHk. )

html.parser.HTMLParser K[ unescape () FEEHWHEE: (‘B H Python 3.4 Z2EWFM) . VY4
ffif] html.unescape () ARFFERFG | FHFEI AXT M ) unicode 47 .

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 #4&%) Python 3.9

AT T ST R DA AT e O ) A AR AR I

10.1 Python API 354t

__import_ () M importlib.util.resolve_name () MAEST| K ImportError AL Z Hiff5|
K ValueError. RFEE 7 I B [ S RF Python 3.9 FIEE FUUCA AR I 25 KR 220 except
(ImportError, ValueError): ﬂélﬁ]ﬂﬂ‘iﬁé’%ﬂﬁ%o

venv JEMIARFRF __VENV_PROMPT___ #{ix A "" WH DLAE AR AL

select.epoll.unregister () H¥EALFHZNE EBADE 45i%. (H Victor Stinner ¥E bpo-39239 H1 37
ko )

bz2.BZ2File ] compressievel 1.2 B B NNIR X EF IS, FN buffering TEZ O 9% . (H Victor
Stinner 7£ bpo-39357 H1 57k, )

fii b T AST Wy B HEfE. iR 518 A EMTE SRR R, 97RO A & DLoc 4118 =Lk AL 3.
Index (value) ¥R value &5, ExtSlice (slices) ¥fi& [0 Tuple (slices, Load()). (H
Serhiy Storchaka ¥F bpo-34822 H1 5k . )

M T -E 8 -I (TS50t import 1ib B IIFE S Z % PYTHONCASEOK IEAN

encoding &2 CAF AR R TSP ME] £tplib . FTP fll ££plib . FTP_TLS 3, %ﬂ%jti*gﬁﬁg
#% X Latin-1 #03 UTF-8 PAREJE RFC 2640,

asyncio.loop.shutdown_default_executor () B INE AbstractEventLoop, XEWKE

ok BB R CFHEIRRRLY 24 E LTk (1 Kyle Stanley 1E bpo-34037 HHTTHK. )
BT __future BB HRORKE PR I 5 R E DABY 1k 5 g I AR AR AR vl O AR Z B RA

PyCF_ALLOW_TOP_LEVEL_AWAIT &5 CO_FUTURE_DIVISION &4 12¢. (f Batuhan Taskaya ff
bpo-39562 F1 5k, )

array ('u') BHEM wehar_t /E8 C KA AZ Py_UNICODE. XADUARNLHIHATH, FH
H Python 3 3 i Py_UNICODE 42 wchar_t Hy5144. (1 Inada Naoki ¥& bpo-34538 F1 57k )

PUTE logging.getLogger () API 4f& ALFK ' root ' BPRFR AR H 0k, HEZ BB W& [m]—
A0 Troot ' BYAEMR H A& LE%%% LTE‘ S mE| P ARSI A — N2 " root ! FEEAR

HECkAy, siERN2H "root . py ' Wikm 2B il logging.getLogger (__name_ )
Sk H B ILkas 15 0L . (B Vinay Sajip 7F bpo-37742 H1GTHR . )

IFE PurePath WPF AL 2448 A str 8f PurePath BSEHI ASMRI N A BT 2x 1R 5] Not Implemented
flﬁfm)%”i TypeError. XPF VPRI K H FIARAFZ . (H Roger Aiudi 7E bpo-34775
TTHR

M Python 3.9.5 JF 4 ipaddress Bl RFH:3Z IPv4 it 408 hA R ET R 2 . BT EA 1 L H
SR LL R AR R BRI RS . BIUNIHAR PR AL socket . inet_aton () BUESHTZ MM\ HEHIECFE .
e Hr inet_pton () Ky glibc SEEMIA L ZATMEIZRAYZE . (H Christian Heimes 7£ bpo-36384 H1 1k ) .

codecs.lookup () MHESPLE encodings.normalize_encoding () AH[E I = IE AL Js FE 4%
KLk, ANEIZIFET codecs. lookup () L PGS A/NEER., Fl "latex+latinl™ 4
AL HIIES Y IEFIL N "1latex_latinl", (f Jordon Xu ¥E bpo-37751 H1 3¢k, )
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10.2 C APl gyZ1t

o ML LB (BIANFEI PyType _Fromspec () FIZR{UL APLAERYSLH]) H Python 3.8 LA
— R H IR G5 o 140 Python 3.8 #7C APT iRl 28" R Bridk , XTI OLR UL, X R
UASHLMREAEN, EXTAAAEN tp_traverse WEHYZERRGL, WZHI LR A /) LA
9 EE X tp_traverse BTN G2 .

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

ARG D7 R A FE 20 T RS (B HAIE) 1) tp_traverse, NEHILR Py_TYPE (self) H
Y. R 24 N AT 51 tp_traverse HEYKAL.

ZEBIAA, ARARI) tp_traverse pREELIEDA 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:54 bpo-35810 Fll bpo-40217 T #EZfEL..)

e PyEval_CallObject, PyEval_CallFunction, PyEval_CallMethod F
PyEval_CallObjectWithKeywords pRE 2 8 5 . 5 PyObject_Call() M HAZ{kLIE
Ko (FEREZ I bpo-29548.)

10.3 CPython =By IE

« ¥ HT LOAD_ASSERTION_ERROR # fF i ] T AL B assert thA). fEZ Al B9 BCA , R
AssertionError T #E 5wk assert {EA] A BEIEHiE/E. (1 Zackery Spytz £ bpo-34880 Wi 57
ko)

« COMPARE_OP f{ERS LT/ MU~ 5 4
COMPARE_OP T & ik

IS_0oP H¥is Hl'is not’ #l

- CONTAINS_OP HFin’ #’not in’ 46l

- JUMP_IF_NOT_EXC_MATCH ] TH 8 try-except’ 1541 FH ) L o
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( Hy Mark Shannon £ bpo-39156 H1 ik . )

11 #2aE

o ¥ ——with-platlibdir ¥EHFME] confiqure JIA: V& L EEHRNAFR, PRAFEHT sys.
platlibdir @Y. #5207 sys.platlibdir 4 T 1EE. (H Jan Mat&jek, Mat&j Cepl, Char-
alampos Stratakis F/] Victor Stinner 7£ bpo-1294959 H1 57k . )

o COUNT_ALLOCS ¥kt O s . (H Victor Stinner E bpo-39489 H1 57k, )

o 73k Windows -5 L, MIAFEZEZM setenv () l unsetenv () ERECEIZE Python, (H Victor Stinner
TE bpo-39395 H1TiEk . )

o 1E7F Windows V-5 I, @1 bdist_wininst ZEREBIMIECAZE 3. (FEESIL bpo-10945.)

o 7% macOS | A 41% Python I, _tkinter BIIERHERER|AER SR Tel fl Tk HEZE, WIREA]
W% He %) /Library/Frameworks H3E, SUANTERIHN macOS KATH EIIEBL—FF . Qi i
——enable-universalsdk= B —isysroot BFi#EI E T macOS SDK, N H£&##2 SDK A& £, Bk
IMNTRUIR A PAIE T ——with-tcltk-includes fll ——with-tcltk-1libs k%% . (H Ned Deily 7£
bpo-34956 H1TTHR . )

« Python ¥4 w] PA4H%F Windows 10 ARM64 #E47451%. (1 Steve Dower ¥ bpo-33125 FHTiHk. )

o BAELS[H ——pgo Hf—SE A I S p kAt . xS i 2 I T PGO AT 45 A ) 9 HLv] 68 JC Bl
THRTH T PAT SO IR RS . SXRERB AT S5 IR 24 15 % . iz T2 8 sonill i 2 RIgn . X
N R B RR F RS ZE A, AR AT RIS 0 SIS 2 . INARARIE R SR A T 12 1 1
#, WA PAER ./configure [..] PROFILE_TASK="-m test --pgo-extended" k& IH
AT R . FATARUEEES PGO T 55 8268/ 2L IO RIEE . 5600 b 8L L P 24 H AT A TAH G B
TEM ﬂﬂ%%ﬁfﬁﬁmy%?,ﬂ\ﬁi%iﬁ~ TAEG DA S Sk THEE. (3314 bpo-36044 Fl bpo-37707
TR -

12 C API g4 3¢

121 FaEE

« PEP 573: ¥s 1 T PyType_FromModuleAndSpec() M T i =& 2% 3 X Bt — > B ¥y
PyType_GetModule () fll PyType_GetModuleState () AT IREUESR K HARES; A PyCMethod
I METH_METHOD T A— I il M EE XTERy2E. (i Marcel Plch Fil Petr Viktorin ¥ bpo-38787
TR . )

o HINT PyFrame_GetCode () eR¥(: ZRHUWIAD. 3E/NT PyFrame GetBack () B%k: FREUMIY N
— AR, (Hy Victor Stinner #£ bpo-40421 F1 5Tk . )

e J PyFrame_GetLineNumber () %MNE|5ZFRA C API. (H Victor Stinner £ bpo-40421 F1 7k )

« /1T PyThreadState_GetInterpreter () #ll PyInterpreterState _Get () ¥ T 3KHL
flEBed. HNT PyThreadState_GetFrame () M%UH T 3KHL Python ZFRIRASHT ST, K T
PyThreadState_GetID () HR¥: $HL Python ZRRIRASHME—ARIR4SF . (1 Victor Stinner ¥F bpo-39947
5Tk )

o A PyObject_CallNoArgs () MELAME] C APL, Z R A AT S 4% —A> Python
AR XS . ERANSER A Python I XTS5 A %CRA . (H Victor Stinner 7£ bpo-37194 H
TRk )

o ZBR C API iy fAs (Wn55E LT Py_LIMITED_API %) :
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- &k Py_EnterRecursiveCall () #l Py_LeaveRecursiveCall () E & MK H T
Z MR APL, fEZ EiHR A H 2 0 H % & X, HiX %% RGeS L ¥ 14 A PyThreadState.
recursion_depth FEZ MR C AP —[4iiF (KL ARAEZIR C APL 2 REHRY) .
- PyObject_INIT () fil PyObject_INIT_VAR() ELHUAH ML “ANiEM” REAR ST
(Hy Victor Stinner 7F bpo-38644 F1 bpo-39542 H1 57k, )
o N T PyModule_AddType () ERELVATINIREZEE N A 24 d . () Dong-hee Na F£ bpo-40024 H1it
k. )

e Jf PyObject_GC_IsTracked() fl PyObject_GC_IsFinalized () BREURINA|AH API DA
4325 if) Python Xt 42 4§l & IEFERE I8 BRiA /2 O S b ) Im i #4445 . (Fi Pablo Galindo Salgado 7
bpo-40241 H1TTHk )

« WIHNT _PyObject_FunctionStr () PAIRIREREZEA S A Fr#E R, (i Jeroen Demeyer
1E bpo-37645 HHEIE )

o ¥IMT PyObject_CallOneArg () M FHHHEA M ESEWXTS (H Jeroen Demeyer 7£ bpo-
37483 HEIE,)

12.2 #Z#&%| Python 3.9

e PyInterpreterState.eval_frame (PEP 523) ¥ ¥& & = A #H 10 H M £ & state
(PyThreadState*). (H Victor Stinner ¥£ bpo-38500 HTiHk. )

o PEALHL: PyModuleDef i m_traverse, m_clear fl m_free ZEREAERLHLIR S HE SRAH M R vk
Sy BCEPREAN 2 PR A o SRR 00 IR E B A 8 2 5 B AT (Py_mod_exec bR Z HIMY
BF%. SEAERRMBUL, X SEREAE m_size KT 0 IF HABLHORZS (B PyModule_GetState () [#iRH]
{) A NULL BPRA2B0R A .

BEARBRS YRR (m_size <= 0) A&ZEILI.

o MFEWAR Py_AddPendingCall () 7 TR N, R B BHEA TR i U8 AT H A2,
ﬂﬁﬁ%miﬁﬁﬁﬁﬁ)ﬂﬁﬂﬁ o HATRERRIAERMA M ACH AN HFES%. (H Victor Stinner 7£
bpo-39984 H1 Ttk .

o M4 —E I H (WHE PyConfig.use_environment %4 0) IR FH I Windows FE} 33547
A4k sys.path., XSS IHFE Windows % A Python #3584 . (H Zackery Spytz 7F bpo-8901 H1 57k . )

o &5 B PyStructSequence_UnnamedField FfENHE &I Higm—1F&E . (H Serhiy
Storchaka ¥ bpo-38650 H1 5Tk . )

o WYE PyGC_Head ZEH 2 ANBHEIAR) . & HAENFP C API (pycore_gc.h) fi5E X, (1 Victor Stinner £
bpo-40241 H15TEk . )

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

PyUnicode_AsUnicodeAndSize () #£ C H ¥t NEFH . ‘EfTH Python 3.3 {5 2 PEP 393
# . (i Inada Naoki fF bpo-36346 FHTTRR. )

« Py_FatalError() RS — M HWIEZF LYW R BB ZMBER, BRIECEXLT
Py_LIMITED_API % . (i Victor Stinner ¥ bpo-39882 H1 37k, )

o vectorcall VIS BUFE SR E F & R AE A PR ERVE NS . (352 bpo-37540 T fR1ER )
o AN R B SE AR T IR AE Rk
- PyObject_IS_GC () ZE#HEH N EEL.
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- PyObject_NEW () ZE N N PyObject_New () M4, M PyObject NEW_VAR () ZE K
N PyObiject_NewVar () ZHHN4%& . BATE AT EEEYE PyTypeObject . tp_basicsize Jif

=}
AR

- PyObject_GET_WEAKREFS_LISTPTR () OB MR %522 H 517 PyTypeObject .
tp_weaklistoffset (i,

- PyObject_CheckBuffer () 7 O #f 7 ¥ 8 B . 1% % & H # 1/j ] PyTypeObject.
tp_as_buffer J§H.

- PUFE PyIndex_Check () K28 I NN 25 I R AL DARRRLSE BL 44T s PyIndex_Check () ZZEL
Wikl . ZESHE N PyTypeObject . tp_as_number Jif 5.

(PR 2] bpo-40170.)

123 B¢
e pyfpe.h ) PyFPE_START_PROTECT () fll PyFPE_END_PROTECT () B MZFRA C API Hr gk HE
4. (1 Victor Stinner ¥£ bpo-38835 HITTHk. )

» PyTypeObject [f) tp_print Z(i LR IR . BEFE Python 2.7 K222 BT BCAS Tl I AR5 X 54T BN SO
H Python 3.0 {2, BE#ZAMIF HAFMH . (i Jeroen Demeyer £ bpo-36974 H 51k )

o ZWCAPT YRR (W€ LT Py_LIMITED_API %) :

- PATBRELE A Z IR C APT AR
+ PyThreadState_DeleteCurrent () (i Joannah Nanjekye ¥ bpo-37878 F1 57k . )
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* _Py_ForgetReference ()
* PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()
+ TEZKR C APT i A FH B3R AEBIL ] o
* PyTrash UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py TRASHCAN_END
* Py_TRASHCAN_SAFE_BEGIN
* Py_ TRASHCAN_SAFE_END

- TR TR BRI E A% 2= N C APL:
* _PyDebug_PrintTotalRefs ()
* Py _PrintReferences|()
* Py PrintReferenceAddresses ()
* _Py_tracemalloc_config
x+ _Py_AddToAllObjects () (Py_TRACE_REFS Wi#t%])E)

(H Victor Stinner £ bpo-38644 Fil bpo-39542 F1 57k . )
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« ¥ T _PyRuntime.getframe # T H B & T _PyThreadState_GetFrame %, % % &
CpyRuntime.get frame ) — A 1 %. & 1 (L 14 % C APL & b4 JF. [ BE 675 I T

PyThreadFrameGetter 258, (H Victor Stinner £ bpo-39946 H1 57k, )

« M CAPLESER T T A pk%. U T PyGC_Collect () RIEAFTA A 53, (i Inada Naoki Fl
Victor Stinner ¥£ bpo-37340, bpo-38896 #1 bpo-40428 HH Tk, )

- PyAsyncGen_ClearFreelLists ()
- PyContext_ClearFreelList ()

- PyDict_ClearFreelList ()

- PyFloat_ClearFreelist ()

- PyFrame_ClearFreelList ()

- PyList_ClearFreelList ()

- PyMethod_ClearFreelist () #l PyCFunction_ClearFreelist (): #E HFIEMNEZIEHH

YIHRC L.
- 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, B # PEP 393 it 3¢ H, Jf [ Python 3.3 ;& A F-A] F. A DA A
PyUnicode_Tailmatch () F&%%. (Hi Inada Naoki ¥F bpo-36346 H1 ik . )

B T B OE X HE R Bk X BB R T & AP S 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, (fy Pablo Galindo Salgado & bpo-39372 H¥ T3

N9

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 LW IMAES Z[ERAL, Ul Literal[0] == Literal[False] ZHIMIGEH{E N True,
BAEN R Falseo NSRRI, AT AR BLE A7 NAE SR XA 26 L

4. BAEMNRA AT —AZSHOA K hashable, Literal XfGURFEFASE M G| & TypeError. HEE
RS HEW] Literal fFASHLL R

>>> from typing import Literal
>>> Literal[{0}]
>>> Literal[{0}] == Literal[{False}]

(T IUakZE)
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(R —H)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unhashable type: 'set'

(rh Yurii Karabas ff bpo-42345 FH iRk . )

13.2 macOS 11.0 (Big Sur) 5 Apple Silicon Mac 3%

XFF 3.9.1 fi ik, Python BULE 584 2 F:4F macOS 11.0 (Big Sur) F1 Apple Silicon Macs (it ARM64 Z2#)) 44
BRETT. B T —ASH Rl A @A universal2, HFE AT 0 BEA S HF ARMG4 Fl
Intel 64, —HEHISCHRBIAE AT PATE 24 A AR 1Y macOS J:ﬁw%%%@]%ﬁ@llﬁﬂ’] macOS il F (2.1
10.9), [H] &3 T 247 i BV E R G0 RAS L FL L8R3 OS DI REAIEIA A HUAT ] (7 5945 8E7) -

(4 Ronald Oussoren #il Lawrence D’Anna 7£ bpo-41100 5Tk, )

14 Python 3.9.2 hpyEET(L

14.1 collections.abc

IAFE collections.abc.Callable 2RISR S @, BT typing.Callable 4 Hi i)
e, XEBEZE collections.abc.Callable[[int, str], str] iy _ _args_ ¥F (int, str,
str); ZHEIMR ([int, str], str). NT AUFXNHA, types.GenericAlias MAER AR T-2%
i, FHHAERE collections.abe. Callable KRB IR B — T2, #id typing.get_args () By

__args__ PHSEM BT EL ERXAAS . XT3 collections.abe.Callable ZE{LIE
T Hess & DeprecationWarning, X7E Pyth0n3 9.1 [ RESHBRH L3 . X1 DeprecationWarning
Y15 Python 3.10 755 TypeError. (i KenJin ¥E bpo-42195 HTTHR. )

14.2 urllib.parse

F42h Python MUAR A4 ; Al & fF urllib.parse.parse_gs () flurllib.parse.parse_gsl ()
Hquery JES W fRsE. TR, Mo TG EHTR W3C R E, X OOk H A Ao I,
BN &0 X—WALE XM cgi.parse () Ml cgi.parse multipart () BFHENENTBMEN T2%
MR RE . ETMELZHTY, HEETEN& AR, (B Adam Goldschmidt, Senthil Kumaran #1 Ken Jin 7F
bpo-42967 H1TTHR . )

15 Python 3.9.3 thiyEE a5 {t

AL 2B 1IERF A security fix alters the ftplib. FTP B4 A B4 B B9 N A8 8 A (F AL AR R 55 8
KRN IPv4 Hiudik . FoATSEON A FTP RS 4517 1P bt . XT38 F AT MR WACHS, S LE/RIK FTP
SEf) FiRE trust_server_pasv_ipv4_address BN True. (& bpo-43285)
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16 Python 3.9.5 hgyEE (L

16.1 urllib.parse

1 URL W FAE AT A5 B 247, TRE S S ECE U dedy. R4 WHATWG 11 FILJ0 3 87 T :rfe:3986,
urllib.parse HWENT#REF A URL A5 ASCII #4745 \n .« \r fI\t" " F&, U Exfkd. &
Bt FELAE — N RF 8 “urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE ¥, (&7
bpo-43882 )

17 3.9.14 i EELZ L5

T RERIAAMG, 2 (3kdl) . 4. 8 (NiEdl). 16 (FN#kdl) . 32 DUAMENEEHE int il str Z[A]
AT, IR AR B BT — R, 2l valueError, DA IEE A0 T2
TEFRA R S5 Tt o X @ X CVE-2020-10735 (G f# 7 %8« iXANBREI T AL AR 5 a4 TIHAREL sys API
TR E B2 H . 20 integer string conversion length limitation (4. ERIARRHlE FAFER L0 4300 1750+

18 Notable Changes in 3.9.17

18.1 tarfile

o tarfile PRI VAN shutil . unpack_archive () #HY T filter ZHLPAFSLVFBR K0T BES N
ANEE G Y tar R, B1A0FE B bR H sk 2 M SCHE. A 4l S L tarfile-extraction-filter. 7 Python
3.12 /i, R filter Z80H0 VAR 78 DeprecationWarning., 7E Python 3.14 A1, BRIA(ERFT) 35K
'data'. (H Petr Viktorin 7£ PEP 706 H1 ik . )

19 Notable changes in 3.9.20

19.1 ipaddress

e Fixed is_global and is_private behavior in IPv4Address, IPv6Address, IPv4Network and
IPvoNetwork.

19.2 email

« Headers with embedded newlines are now quoted on output.

The generator will now refuse to serialize (write) headers that are improperly folded or delimited, such that
they would be parsed as multiple headers or joined with adjacent data. If you need to turn this safety feature off,
set verify_generated_headers. (Contributed by Bas Bloemsaat and Petr Viktorin in gh-121650.)

e email.utils.getaddresses () and email.utils.parseaddr () nowreturn ('', '') 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 st rict=False to get the old behavior, accepting
malformed inputs. getattr (email.utils, 'supports_strict_parsing', False) canbeused
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.)
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