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PEP 596 - Python 3.9 % it

1 % - AHES

BTEE R -
« PEP 584, 4 dict ¥h&IEiE B,
 PEP 585, HrfE T4 iR bRz .
« PEP 614, JiTER B Mfias i TETE il .

BT P B
* PEP 616, FERHIZRINEHI TATHIT .
AR P R AR A

* PEP 593, R{GHeREMIAS BARIE
* ININT os.pidfd_open () PASRVFAI 4 HIME S I REAR S B .
FRRRE e 1 i
* PEP 573, M C ¥ RSB T7 ik PRI T A HAR A s
e PEP 617, CPython IWFEMF & T PEG 1B AT A%
* 1% Python B 27 (range, tuple, set, frozenset, list, dict) PLLEHE L ] PEP 590 vectorcall K45 1 ik ;
o IR NSO 2 PRI A SR T BEL2E 5

* {}£ Python i (_abc, audioop, _bz2, _codecs, _contextvars,_crypt,_functools,_json,
_locale, math, operator, resource, time, _weakref) FIAEL{# | PEP 489 fiif & X2 ¥ Byl iG
1k

o L RIEFEMLEL (audioop, ast, grp, _hashlib, pwd, _posixsubprocess, random, select,
struct, termios, z1ib) MFES{i ] PEP 384 A& L kaE ABI.

I PEAR
* PEP 615, IANA B DX EdiE 2 A C 5 TARUEE R zoneinfo Bilk;
o ERHRINIET SEIIAE T BT graphlib Bift,

KA ARk
« PEP 602, CPython 3% F4F & %7 b .

2 RMIZTEREYKTEh$EE DeprecationWarning.

& Python 2.7 /332 3L Fp I, 5172 IHZNBELE Python 3 Hi g O B DAZEHF Xf Python 2.7 [ [n] T e Zs. i
FXF Python 2 SCHFIUZE I, X S8 F A2 C AW BRI R BATP R R R g 2 445 &
DeprecationWarning 24, B, il collections.Mapping fj A& collections.abc.Mapping
H 2012 4 & 7R Python 3.3 JF 4R B4 5| & DeprecationWarnings.

W -w default iy & 47 3% W W L /R B9 B A B J¥ ok & F DeprecationWarning il
PendingDeprecationWarning, HZBPAME ] -W error FEAIM NS R, 7T DA 245 0 pE s ok
ZIWE R H 5 = RS sy


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

Python 3.9 &z J5— MR LX 28 Python 2 0] F A2 IIMUA, DA% T Python Tl H 4E3135 5 2 i} [A] R ZH 2URS [
Python 2 37 #9151 Python 3.9 7§,

collections #EHerp #hH KK B4, il collections.abc.Mapping B 5144 collections.
Mapping 2 M) NAEHRIGRE N RITH . ENTRFE Python 3.10 k.

BB, 227 Python JFARTATAREg IR, X T AFE B AR B AU S5 2 LAJS Y Python A .

Note: a number of pre-existing deprecations were removed in this version of Python as well. Consult the #%[4 section.

3 i
31 FHEHEEMEEH

EH () 5EH (1=) BEFEFMANER dict 25, BETHBIAR dict .update fl {**d1, **d2} F
HAAH I IERME TR .

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'}

%27 PEP 584 T f#i¥H5. (i Brandt Bucher 7E bpo-36144 H1oik. )

3.2 A TEBRAIENERNFHERLE

BT str.removeprefix (prefix) fll str.removesuffix (suffix) T HEHM FERFEBIEANE
T RIRE G5 . T bytes, bytearray PAK collections.UserString WX 5¥E. 55
PEP 616 T f##i¢1E. (1 Dennis Sweeney & bpo-39939 H1 57k . )

3.3 ESIEPHIARIFRTEZE

TERBUARTE  BUAE AR T DAGE I N B2 AR R A 1ist I dict A8 MR AL A M typing
AR IR E LA RB Y (Bl List F Dict)e A i 2 ) H At — 2o R PR [l et J2 sl B, 19 4

queue.Queue,

Il

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

5257 PEP 585 Tf#1¥. (i Guido van Rossum, Ethan Smith #I Batuhan Tagkaya ¥E bpo-39481 Hi5i#k . )



https://www.python.org/dev/peps/pep-0584
https://bugs.python.org/issue36144
https://www.python.org/dev/peps/pep-0616
https://bugs.python.org/issue39939
https://www.python.org/dev/peps/pep-0585
https://bugs.python.org/issue39481

3.4 FHOREHTES

Python 3.9 T ET PEG BUFTNT & A LL(D. BT s ERE 5 IR TS KEUH 2, B PEG 7EBUH
TEH FRERE UL LL(D BRE . FATRAE Python 3.10 222 J HUAR Ao 4 il X Fh R 35 4

ast B AT T 2 40 S IR TS — 20 AST.

1 Python 3.10 W1, [HEMT#PRAALER, T B ITE DIREHLRFRE IR (22 parser B, BEREOHF
). RAFLE Python 3.9 d1, RE[PAF 479 % (-X oldparser) B ¥f5E725 & (PYTHONOLDPARSER=1)
Y] LL(1) f#Afr s -

25 PEP 617 [ f#i¥1%. (H Guido van Rossum, Pablo Galindo 1 Lysandros Nikolaou 7F bpo-40334 F1 57k )

4 HihiESstEesg

e _import_ () M¥ELT| K ImportError i A& ValueError, J5FH WY ASIEMANT AN H
EEg AR kA . (1 Ngalim Siregar £ bpo-37444 F157#k. )

o Python ILFE 2 AREL A 247 i 48 & A SCEE2 (BAN: python3 script.py) BZEXTEEAE: _ main_
Wiy _ file JEMERE—NXTEEAR , M SAXT AR . PUAE BUEEARAE 24 1 H 5% os . chdir ()
B JE A PR A VR RCR, MG SR FE I O T o __main__ BIH i 7R 48 Xt 2%
1%, ( Victor Stinner £ bpo-20443 F1 57k, )

* 7£ Python FF &AL DA IR G e i A o, IUAE S EEXT 245 R G b FI RIS B E R A encoding F) errors 2
. f5ln: open (), str.encode () fl bytes.decode (),

BOABCE T, ATRIETERE, errors UL SAER — UK A S B/ MRS B DRI AG A, I HOO T 28 4
encoding ZA W44t 2% . (H Victor Stinner ¥F bpo-37388 HHTTHR . )

. ""-replace("", s, n) XTHAIEZW n &R RE s TIAREFMASF. BERTESS .
replace ("", s) FF—E. % bytes fl bytearray MR WAL LIAIBH . (i Serhiy Storchaka
7E bpo-28029 qnjfﬁ!ik )

o AR A RL A INAEER T 4 A /E decorator., FEZ BIMUASH, AHETEYE NS K™ 4 . 1525 PEP 614
Tf#ENs . (1 Brandt Bucher £ bpo-39702 H15Tk . )

o T typing BIEAE G B . BUAERE N T A RRaR T 2CRIRR R E ) 5144 (B0 Union Fl List) &
TN FAFER . A help () Bﬂ”?/\l_ﬂ?ﬁﬂ@@ﬂﬂ List [int] Rf&7mXf b SE AR AT (i BT B [ 2
list) B BIMEE . (1 Serhiy Storchaka FF bpo-40257 H it ﬁejk )

e aclose () /asend () /athrow () WIFFTBfTIAECHZEIE, H ag_running PIFES SO AL
IR TR (1 Yury Selivanovf bpo-30773 HFTTHR. )

« WM __iter_ JIEWEAMAEBUNAS IR A S in i BAFPA MK operator [ contains (),
indexOf () fl countOf () W) TypeError Arfss. (M Serhiy Storchaka F£ bpo-40824 HiHiEk . )

5 HEERR

5.1 zoneinfo

zoneinfo FYCHFRUEETS| AT IANA BIXEHEZE . BEHNT zoneinfo.ZonelInfo, X2—MET RS
I X B A SL K datetime.tzinfo SEH.

B


https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://en.wikipedia.org/wiki/LL_parser
https://www.python.org/dev/peps/pep-0617
https://bugs.python.org/issue40334
https://bugs.python.org/issue37444
https://bugs.python.org/issue20443
https://bugs.python.org/issue37388
https://bugs.python.org/issue28029
https://www.python.org/dev/peps/pep-0614
https://bugs.python.org/issue39702
https://bugs.python.org/issue40257
https://bugs.python.org/issue30773
https://bugs.python.org/issue40824

>>> 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

PR R4 TANA KU P2 7 3 19— R BRI, A — T BT R A T ¢ zdata Bk - it
PyPI %473 CPython #%.L>Hl A ZE

S UL:
PEP 615 -- {ebn#E Firh 3% £ IANA I X 53 )% PEP i Paul Ganssle %5 3£ 328

5.2 graphlib

W7 H graphlib Ak, Hifl & graphlib. TopologicalSorter ZRAEHEEIMIHFMIEFHIEE . (H
Pablo Galindo, Tim Peters #i Larry Hastings & bpo-17005 1 5k )

6 By fRELR
6.1 ast

K indent FEIREFME] dump (), XARVFEAELATBERH L. (1 Serhiy Storchaka 7 bpo-37995 H1T5THK. )

WY ast.unparse () R ast BB —PEE, AR REUFENT ast . AST RFGIF A AH N1 AU
PR MRS A — AN ast . AST %14 . (i Pablo Galindo ] Batuhan Taskaya ¥£ bpo-38870
5Tk )

o AST A5 sl BN T SCRY 4 HR . Hof & ASDL 2547, I ISR AA S X0F B 9745 /. (1 Batuhan Taskaya &
bpo-39638 Hi Tk )

6.2 asyncio

HFEERNL &M E, asyncio.loop.create_datagram_endpoint () WY reuse_address 1 % AN
PP FF. X2 B UDP W i) 45 2 5 3£ Wil SO_REUSEADDR 17N S EH. HEZ 417 S M loop.
create_datagram_endpoint () H34Y. (H Kyle Stanley, Antoine Pitrou 1 Yury Selivanov 7 bpo-37228 1
ST T 1 H) coroutine shutdown_default_executor (), B N%fF ThreadPoolExecutor 455 X7
PIERIN A T2 2 HE P H AR B A . Ak, asyncio. run () EEHEHT PAGE BT coroutine, (H Kyle Stanley
TE bpo-34037 F1 ek )



https://pypi.org/project/tzdata/
https://www.python.org/dev/peps/pep-0615
https://bugs.python.org/issue17005
https://bugs.python.org/issue37995
https://bugs.python.org/issue38870
https://bugs.python.org/issue39638
https://bugs.python.org/issue37228
https://bugs.python.org/issue34037

WWINT asyncio.PidfdChildWatcher, X2/ Linux % BT ISESCHL, & A4S i PR i SO
REF. (bpo-38692)

VSN ) coroutine asyncio.to_thread (). B EH THERMARE TIE1T 10 5542 88 R 1 DA % FH
FERMEER, L B YS T2 run_in_executor () WRZEMRAS, W HZEZ KBTS (H Kyle
Stanley F1 Yury Selivanov f£ bpo-32309 H 5Tk . )

Bh TR TTBGHES I, asyncio.wait_for () BITENRF&SFRr B EIMTE timeout {H <= 0 HYNELL T 52 R
Ho. st timeout (A 1IEELH;—4E. (i Elvis Pranskevichus £ bpo-32751 Hi 5k . )

W ss1.SSLSocket ERFIAAFAN D asyncio FESS| K TyperError. (B Ido Michael
TE bpo-37404 Hitk. )

6.3 compileall
SHEREM cpye ARG T8 A0 0] BE s hardlink_dupes #£2: VA J% --hardlink-dupes iy 2 4Ti%5. (fh
Lumir *Frenzy’ Balhar 7£ bpo-40495 F1 57k . )

BT L TAESE R pye SUPFT RN AR I stripdir, prependdir, limit_sl_dest JEZVA K -s, -p, -e fir <>
Friest. HAESHIACFERZ WG E TR T RE. (1 Lumir "Frenzy Balhar 7 bpo-38112 H15#k. )

6.4 concurrent.futures

Y1) cancel_futures T2 15 13| concurrent . futures.Executor.shutdown (), T PABGY M AT 46z
T ) Future, TRLSFRFEA5EBEETT H X AAT4E . (F1 Kyle Stanley T bPO 39349 TR )

M ThreadPoolExecutor fll ProcessPoolExecutor R TSFPLE. XiES 5 TSR AE
KCATHE X AR A rT AP . (i Kyle Stanley £ bpo-39812 HH TRk . )

PfE ProcessPoolExecutor W TAEMHAR(UASHER A 0l 8 H 1925 N TAEH AR #5577 . Xtk TR 3h
FFEE 0D T H 25 R TAEDERE S 307 CPU a2k . (i Kyle Stanley 7£ bpo-39207 H1 5Tk . )

6.5 curses

Wl T curses.get_escdelay(), curses.set_escdelay(), curses.get_tabsize() PA &
curses.set_tabsize () H%¥t. (H Anthony Sottile ¥£ bpo-38312 F1 ik )

6.6 datetime

datetime.date [ isocalendar () PAK datetime.datetime {Y isocalendar () 7 VEITE SR
Al namedtuple () MAE tuple. (H Dong-hee Na ¥E bpo-24416 HTiHk. )

6.7 distutils

upload fir % IAE 2 )] 7d SHA2-256 il Blake2b-256 M fi 2. ‘B3 7E4E H MDS $i{229-F-5 LBkid MD5. (H
Christian Heimes 7E bpo-40698 H1 57k . )


https://bugs.python.org/issue38692
https://bugs.python.org/issue32309
https://bugs.python.org/issue32751
https://bugs.python.org/issue37404
https://bugs.python.org/issue40495
https://bugs.python.org/issue38112
https://bugs.python.org/issue39349
https://bugs.python.org/issue39812
https://bugs.python.org/issue39207
https://bugs.python.org/issue38312
https://bugs.python.org/issue24416
https://bugs.python.org/issue40698

6.8 fcntl

T F_OFD_GETLK, F_OFD_SETLK Ml F_OFD_SETLKW Z# & . (i Dong-hee Na 7 bpo-38602 H1 57k )

6.9 ftplib

PLFE FTP Ml FTP_TLS 4B i1 A9 #4 1 48 I 45 € W B S 80 B ARG 1L 2 EH EE a5 &
ValueError, (H Dong-hee Na ¥E bpo-39259 H157fik. )

6.10 gc
IR R AT R L ST TR R AR I (A G SR BEAAT 2 5 i e X 52 mT DATE R 25 A 1 2 Sl ) . AN
SPLIEX A AR T M X 4 i 4 . (it Pablo Galindo Fil Tim Peters 7 bpo-38379 15tk . )

Bom T — AR RS gc.is_finalized () HRKM — XTS5 2E C R Wl g 4 4h. (i Pablo
Galindo 7 bpo-39322 H k. )

6.11 hashlib

hashlib BLHINAESTE AT GRG0 T (i F OpenSSL 111 SHA3 #4771 SHAKE XOF, (fH Christian Heimes £
bpo-37630 H1HTHR. )

MBI F BRI AERT @1 . /configure ——without-builtin-hashlib-hashes 25 aiiiid .
configure --with- bulltln hashlib-hashes=sha3,blake?2 Lﬂ‘iﬁ’]ﬁ/ﬁﬁﬁﬁzﬂﬁ)ﬁﬂﬁbﬁiﬁjﬁm
FF OpenSSL (1558, (y Christian Heimes ¥ bpo-40479 H ik )

6.12 http

W hn HTTP Rk £ #% 103 EARLY_HINTS, 418 IM_A_TEAPOT Al 425 TOO_EARLY %] http.
HTTPStatus. (H] Dong-hee Na ¥£ bpo-39509 DA A Ross Rhodes FF bpo-39507 HH5ik . )

6.13 IDLE 5 idlelib

BT O AR N MRS 1% 35T, (Hy Zackery Spytz 7E bpo-4603 H1TTHR. )

Esc 4 IM7E 2 5 [1] IDLE #p2$2/5% 1. (H Johnny Najera ¥F bpo-38944 FH 7R . )
B S B B Frah 253K . (1 Terry J. Reedy 7E bpo-37765 H1THK. )
MBS E R A 3.8 4E AT .


https://bugs.python.org/issue38602
https://bugs.python.org/issue39259
https://bugs.python.org/issue38379
https://bugs.python.org/issue39322
https://bugs.python.org/issue37630
https://bugs.python.org/issue40479
https://bugs.python.org/issue39509
https://bugs.python.org/issue39507
https://bugs.python.org/issue4603
https://bugs.python.org/issue38944
https://bugs.python.org/issue37765

6.14 imaplib

IFE IMAP4 Fl IMAP4_SSL (WG 27 AT PR timeout T2 . I H., UFE open () FyAREA WL timeout
SRR BN . IMAPA_SST il IMAPA_stream P EE A AWM A TiXME . (1 Dong-hee Na
1E bpo-38615 HiiHk. )

HEINT imaplib.IMAP4.unselect (). imaplib.IMAP4.unselect () &REH 5 5k 3| 5% 8 M AR i) AR 45
A PRI S AR T B CINIEIRES . iy S 2 AT imaplib. IMAP4 . close () MIFEIMIEIME, KAFET
B S HIEE A TR AMEHAS BRI S, . (1 Dong-hee Na £ bpo-40375 H5THk. )

6.15 importlib
HIRTFY import BRI —BU:, PIAE importlib.util.resolve_name () X T IERABIANT A 2K 25
% ImportError [iifig ValueError., (H] Ngalim Siregar ¥F bpo-37444 HhiiEk. )

B R WA O 5 0 5 AMARZR I T A MBS A BLEE B WA % A6 R T 254 (ph Dino Viehland 75
bpo-39336 H1 5. )

Wi T WA NS EE T FH XM importlib.resources.files() W #, 5
importlib_resources 1.5 fRAY S I AHPEES . (H Jason R. Coombs #£ bpo-39791 HioiHk. )

FH importlib_metadata 1.6.1 JRAE T H importlib.metadatas,

6.16 inspect

inspect .BoundArguments.arguments CW M OrderedDict B A IRE 4L, (H Inada Naoki 7E bpo-36350
Fl bpo-39775 H15THk.)

6.17 ipaddress

ipaddress BAE L IPv6 EH bl (Bl $<scope_id> BiZin IPv6 itk ).

IPv6 1E f bt v ] ipaddress. IPv6Address Keffitr. VBRI IX ID WkA7EAE, Wil scope_id
JEMERAKEL. (#h Oleksandr Pavliuk 7£ bpo-34788 157k )

6.18 math

Xfmath.ged () BREGHAT T RACIEZA-ZH. FEZHiAY, BR324, (H Serhiy Storchaka
1E bpo-39648 H1TTHk. )

WY math. lem () : REFSES N H/NAfE%. (1 Mark Dickinson, Ananthakrishnan F1 Serhiy Storchaka
E bpo-39479 FI bpo-39648 H1TiHk. )

BN math.nextafter (): REM x 1 y F7HY F—NF S 8UE. (1 Victor Stinner 7 bpo-39288 H1TTHK. )
BT math.ulp O R E—ANF S B 5N AL, (1 Victor Stinner 7 bpo-39310 H1 57k )


https://bugs.python.org/issue38615
https://bugs.python.org/issue40375
https://bugs.python.org/issue37444
https://bugs.python.org/issue39336
https://bugs.python.org/issue39791
https://bugs.python.org/issue36350
https://bugs.python.org/issue39775
https://bugs.python.org/issue34788
https://bugs.python.org/issue39648
https://bugs.python.org/issue39479
https://bugs.python.org/issue39648
https://bugs.python.org/issue39288
https://bugs.python.org/issue39310

6.19 multiprocessing

multiprocessing.SimpleQueue KM T close () FEHAR B M EHBAS]. (H Victor Stinner ¥F
bpo-30966 H1TTER. )

6.20 nntplib

PUAE NNTP Fl NNTP_SSL 4 B AT B M4 3t #% Fr 45 7€ 09 B if 2 H0Ch F AR 6 @ H R E B i 251 K
ValueError, (M Dong-hee Na ¥F bpo-39259 H157Hk. )

6.21 os

17 CLD_KILLED #l CLD_STOPPED {E# si_code. (Hf Dong-hee Na 7 bpo-38493 H1 57k . )

XTANATFF T Linux € JEH) os.pidfd_open () (bpo-38692) Fll os.P_PIDFD (bpo-38713) i+ A4 AR AY
BRI

FIFE os.unsetenv () pREAE Windows FHEH] . (H Victor Stinner £ bpo-39413 H1 k. )
AL os.putenv () fl os.unsetenv () RECK M 29 . (1 Victor Stinner ¥F bpo-39395 FH Tk . )

WY os.waitstatus_to_exitcode () B%L: RFERRIRSHE B 9. (H Victor Stinner £ bpo-40094
ST )

6.22 pathlib

HWHIT pathlib.Path.readlink (), HATHEITF os.readlink (). (M Girts Folkmanis ¥£ bpo-30618
T5TER )

6.23 pdb
1£ Windows |- Pdb BI{EZ$F ~/ .pdbrc. (M Tim Hopper #il Dan Lidral-Porter ¥£ bpo-20523 H1 571k . )
6.24 poplib

PUAE POP3 Fl POP3_SSL 4 &1 A4 1 2% I 45 & B 8 iF S B Z ARG 1A @ dEH EE B at &5 &
ValueError, (H Dong-hee Na ¥E bpo-39259 H157fik. )

6.25 pprint

AL pprint EEAITE] types.SimpleNamespace, (Hj Carl Bordum Hansen ¥E bpo-37376 F1 57k . )

10


https://bugs.python.org/issue30966
https://bugs.python.org/issue39259
https://bugs.python.org/issue38493
https://bugs.python.org/issue38692
https://bugs.python.org/issue38713
https://bugs.python.org/issue39413
https://bugs.python.org/issue39395
https://bugs.python.org/issue40094
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6.26 pydoc

SRS AR I R PUEE A AT X 28 R, kS, WESHEM EA HE W __doc_ JEMERIXTS . (H Serhiy
Storchaka 7£ bpo-40257 H157#k . )

6.27 random

BT Y random.Random. randbytes J53%: A AL FETrE . (F Victor Stinner 7E bpo-40286 H1 5k . )

6.28 signal

XAMAFET Linux LJ@H signal.pidfd_send_signal () FT [ SCHRIARFINEAE pid B9 FE K354
5, (bpo-38712)

6.29 smtplib

AL SMTP Fll SMTP_SSTL 4 B A1 1Y 44 1 45 It 45 & 19 M It 2 B F VAP 1B @ dEH ZE B F I &5 Kk
ValueError. ([ Dong-hee Na ¥£ bpo-39259 H1TiHk. )

A LMTP #4358 HAT ] 3551 timeout 2. (1 Dong-hee Na £ bpo-39329 1tk )

6.30 socket

socket BIHIIAESHE Linux 4.1 80 =5 A 51 CAN_RAW_JOIN_FILTERS %% . (H Stefan Tatschner I
Zackery Spytz ¥E bpo-25780 FHTTHR. )

FIAE socket B SHE 15 -G _E 303 caN_J1939 Y. (1 Karl Ding £ bpo-40291 F5iHR. )

PAE socket i H A5 socket .send_fds () fll socket.recv.fds () J5¥. (H Joannah Nanjekye, Shinya
Okano #/ Victor Stinner ¥f bpo-28724 FH iRk )

6.31 time

1E AIX |, BIFE thread_time () 2 HEAWIHRER thread_cputime () LI, MAFRZHA 10
ZIKEE) clock_gettime (CLOCK_THREAD_CPUTIME_ID) ., ([ Batuhan Taskaya 7f bpo-40192 HATTiHR. )

6.32 sys

HWINTHH sys.platlibdir @M FETEEHRMNAIR. EWH THERERER SR LT 28T R
B R, BERZECEG L% T "1ib". fE Fedora fil SuSE I, B%T 64 PG i "1ibed". (fh
Jan Matgjek, Matg&j Cepl, Charalampos Stratakis | Victor Stinner ¥E bpo-1294959 H1 571k . )

ZHIRAT, sys . stderr TEARAC AT RGN . BIFE stderr BUALUZ AATZE0M M) . (Hi Jendrik
Seipp 1E bpo-13601 Tk, )
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6.33 tracemalloc

HINT tracemalloc.reset_peak () I THFERERI AESRIE(E I/ B M BTV, DA A4 S B
I8 . () Huon Wilson 7£ bpo-40630 H1 5Tk . )

6.34 typing

PEP 593 5] A T —F typing.Annotated KR PAMFAH F N XL BB ok R Ml A 28, 500
include_extras IEZME typing.get_type_hints () PAYEBFTHEICEdE. (H Till Varoquaux
F1 Konstantin Kashin 5tk . )

6.35 unicodedata

Unicode %3 %6 8 3575 13.0.0 fii. (bpo-39926),

6.36 venv

i venv IR SE A IIZE B2 & _ VENV_PROMPT___ JE HIME K —EUBIEH BN H & 4R
o FEZ BIUAS R SE AR 2 TE A E LB VENV_PROMPT__, il o9 — S8 A HU7E HAR - ploik B (X2
BRI AL, BARHARSYAE _ VENV_NAME_ . ([ Brett Cannon £ bpo-37663 HH 57k, )

6.37 xml

Ul xml et ree . ElementTree FOILh XML SCPFRHRFE B % I T AFIAERIL RET . RIRIOATES
FEAR £ FEREIE B ™0 BOR AT AN EE XML B 2,11 ARG B IR 465 (i Mefistotelis 75
bpo-39011 HI5THR. )

7 THHEEMLIE

o A THEME SR oA G AR IR . eSS0 for v in [expr] & SR BRI E
Fly = expr —HEPLH. filAN:

sums = [s for s in [0] for x in data for s in [s + Xx]]
ARET o= B8, AU 5 2R 2 7 it 2 S A
(th Serhiy Storchaka 7 bpo-32856 FR TR . )
o i T 2L RE S AR AR —DEREEANRIIHE TR EEAE, FATRSRERII A S TER A
TG ERATR AMG A TCIA PO B HR 55 . U R E AR R LB 5 =

TEZHIRA T, AT RAEIEA SR KI5 Do T B 8 F L AL 755 . (i Victor Stinner 7£
bpo-40010 | FtHk. )

o ¥F FreeBSD L il closefrom() ik T subprocess #iHt. (H Ed Maste, Conrad Meyer, Kyle Evans,
Kubilay Kocak Fil Victor Stinner 7£ bpo-38061 F1 57k . )

e PyLong_FromDouble () X}FVCHt long FIEIRATH E AL T 1.87 £5. (i) Sergey Fedoseev d
bpo-37986 HITiHR. )

o £~ Python N EZA (range, tuple, set, frozenset, list, dict) MIEE L PEP 590 [r) &7
FHMASE]In5# . (1 Dong-hee Na, Mark Shannon, Jeroen Demeyer F/1 Petr Viktorin 7£ bpo-37207 H1 57k )
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o M5 AT T RMESHEI FEILT difference_update () FIMERE. (1 Evgeny Kapun 2

1, H Michele Orru 7£ bpo-8425 Hii gkt . )

* Python [)/NXF4 4TI A (obmalloc. c) MAEAVF (£2) — A2 TZAEM, AR [
45 OS. X AT LA IE & BB ER 1 2 R FE, FERRREE A T AR BN B 5 A3 25 6. (H Tim Peters

1E bpo-37257 H k. )

o A BuEE A floor division IIFES A EIFIHERE. FHIIEE Y zeroDivisionError i EHE

H#. (H Dong-hee Na 7£ bpo-39434 t1oiHk. )
o fii fl UTF-8 Fl ascii 2 ff it 25 5 %4 ASCII

TR )

= S

T

PAR /2% A Python 3.4 % Python 3.9 [ THE FH15 L1 B 45

FRIRAE IR 4 15%. (H Inada Naoki #F bpo-37348

Python version

Variable and attribute read access:

read_local

read_nonlocal
read_global

read_builtin
read_classvar_from_class

read_classvar_from_instance

read_instancevar
read_instancevar_slots
read_namedtuple
read_boundmethod

Variable and attribute write access:

write_local
write_nonlocal
write_global
write_classvar
write_instancevar
write_instancevar_slots

Data structure read access:
read_list
read_deque
read_dict
read_strdict

Data structure write access:
write_list
write_deque
write_dict
write_strdict

Stack (or queue) operations:
list_append_pop
deque_append_pop
deque_append_popleft

Timing loop:
loop_overhead

3.4

15.
21.
25.
22.
32.
27.
73.
37.

o)y 00 O P 00 O = U -

10.
19.
92.
44.
35.

[ RN NN I RN N |

24.
24.
24.
22.

o W 3N

27.
28.
31.
28.

A

93.4
43.5
43.7

19.
21.
26.
23.
33.
31.
57.
37.

11.
21.
96.
45.
36.

3.5

24.
25.
25.
24.

28.
30.
33.
29.

O U1 Wk 0oy O

= 0o O N F W

w J o U

O W= U

112.7
57.
57.

3.6

14.
18.
20.
18.
28.
20.
45.
29.

oY O 0 O 00 J U1 W 0

18.
104.
40.
27.

w O o © o U\

20.
20.
22.
19.

U w N o

22.
22.
29.
27.

g w3 u

75.
49.4
49.7

[IsN

3.7

13.
19.
19.
17.
26.
20.
46.
26.

O 00 O Wk U O o b -

18.
102.
38.
26.

o OO Ul W

20.
20.
23.
21.

N O oy

21.
21.
29.
25.

NN O o

74.
49.
49.7

NN

3.

16.
25.
20.
18.
27.

15.
39.
35.
25.

19.
19.
21.
18.

20.
23.
24.
23.

50.

~ W

< NS D 0o D O

8

o O o O ~N U1 N o JWw

= 3 0 O

42.5

42.

3.

16.
25.
20.
18.
41.

16.
39.
37.
25.

19.
20.
22.
21.

20.
21.
25.
24.

50.
44 .
46.

~N W

9

= J 01 W W W o o U W

oo N Ol O b 0 J 0 W

o O

N oy

DA 55 i DA AR S35 1) S vE R A Fr A2 )8 f%: Tools/scripts/var_access_benchmark.py. %

FEUE D LA AN RS S B0 2 7 IRk 1) o 66 7 LB 2 AE — B Intel® Core™ i7-4960HQ Ab #
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python.org FRELAY macOS 64 11 4 i HUA BTS2 1Y .

8 FH

o distutils ff) bdist_msi A IAECHFEN, U bdist_wheel (wheel f3). (H Hugo van Kemenade
TE bpo-39586 H1iHk. )

* HHj math. factorial ) #3ZHA EABBER float SLHI (4N 5.0). Xt T IEREBOA 1137 8L
Bl K ValueError. MWATHEAEC Y7 M. 75K KW Python MUA i X} BT 4 V7 55 BCER 5 51 %
TypeError. (H Serhiy Storchaka 7F bpo-37315 F1 57k, )

* parser fll symbol BRCYFFHIFRFAEAR K H) Python fiAHAS IR . X RZHMHI, A #En] DAL
M ast BEHORPHIMGIEEM (AST) 1A SN 4 1 T B -

o WA CAPI K% PyParser_SimpleParseStringFlags (),PyParser_SimpleParseStringFlagsFilename ()
PyParser_SimpleParseFileFlags () #ll PyNode_Compile () EL#¢% ¥4 Python 3.10 iR 5
IHfEbT s — AR .

o YRz Not Implemented B9 5, BN EJLTLE A EM I & RGBT LI 45
W CBBAER KR Python R4S #75| % TypeError. (H] Josh Rosenberg 7i bpo-35712 # 5Tk . )

* random 3 H HIHEZAE A A BBV RV BRI AP (. AEie, RSO 2B R RIE R A
e MG A E . 7E Python 3.9 Z J5 , ZAHUR 2 HoApF(H°4 None, int, float, str, bytes PAK
bytearray,

* $T9F GzipFile XXM T H ATIATEE mode ZEHIFEC LTI . TEARK R Python A K E g B
IFTH A TR FEFTH U T B ABTE TR mode ZALVAEHERAN X545 B (1 Serhiy Storchaka
TE bpo-28286 H1TiHk . )

* T _tkinter.TkappType W split () JYAMSH splitlist () Hik, MIrERAEREH
A FMEFT A . (H1 Serhiy Storchaka ¥£ bpo-38371 Hi TR )

o KM FEX R BAAL Y asyncio.wait () WML B M IF BLFHE 3001 IioP g A2 B, (1 Yury
Selivanov #iI Kyle Stanley 7£ bpo-34790 1tk . )

* binhex4 FI hexbind FREICHEFEH . binhex BHHI %) binascii IO HEFEH:
- b2a_hagx (), a2b_hagx ()
— rlecode_hgx (), rledecode_hgx ()
(Hy Victor Stinner ¥ bpo-39353 F1 ik )

e ast J slice, Index il ExtSlice @ N E F H I ¥ #£ K K 1Y Python A 1 9 B 5. [
WAf ] value & 5 i A F 42 Index (value). W 24ffi ffl Tuple (slices, Load()) i A &2
ExtSlice (slices). (Hj Serhiy Storchaka ¥ bpo-34822 HiTifk. )

e ast 3% Suite, Param, AugLoad il AugStore Hi A E 7 H-KH-1E A S 1 Python MUK P2 18. ©
NI SBEIRMTAS T AE 5 HOR 29 Python 3 Wi RS AR s ir4%5Z . (i Batuhan Taskaya 7 bpo-39639 F
bpo-39969 H1PA K Serhiy Storchaka ¥ bpo-39988 H1T7Hk . )

e PyEval_InitThreads () fl PyEval_ThreadsInitialized () pRZUEE ¥ 7 H H ¥ 7E Python

3.11 . M PyEval_InitThreads () MZEW A Tz . H Python 3.7 it GIL £y
Py_Initialize () #t44k. (H Victor Stinner ¥£ bpo-39877 H1 k. )

* & A None fE5 shlex.split () BMEH—NSEOMMEET M . (i Zackery Spytz £ bpo-33262
BTk )

e smtpd.MailmanProxy () MAEEHEFTH, FNTEAERA MR mailman FHEL T ILESEH. (H
Samuel Colvin 7£ bpo-35800 H1 ik . )
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https://bugs.python.org/issue39353
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o MITE 1ib2to3 B & ) PendingDeprecationWarning, Python 3.9 EJ44%] PEG fi##T4s (=L
PEP 617), Python 3.10 7] PA2>f1 5 1ib2to3 (1) LL(1) f@#HT#7 T AN BRI BiET: . 1ib2to3 BRI figss
TEAR R Python Hﬁ)ﬁ*?ﬁ%ﬁﬁ@fﬁo T 25 AT 28 =7 e 45 il 4 LibCST &Y parso. (f Carl Meyer £f
bpo-40360 H1THk.

e random.shuffle () H random FZE 5T . (1 Raymond Hettinger ¥£ bpo-40465 H Tk . )

9 BER

e unittest.mock._ version_  _FREHEACD W% .

* nntplib.NNTP: xpath () fl xgtitle () HFECHBE. XL H Python 3.3 U FHIT. —fi
KUk, IXLEY AT NNTP [l 454 8 53 r S fe ks . X T xgtitle (), W8 nntplib.
NNTP.descriptions () B nntplib.NNTP.description (). (Hf Dong-hee Na ¥F bpo-39366 i
ko)

e array.array: tostring() F fromstring() FEBCHHEE. B0 &2 tobytes () M
frombytes () W4, H Python3.2 #2E 4% /T . (M Victor Stinner ¥ bpo-38916 FHTTRR. )

* KE AN sys.callstats () REC WK, H Python 3.7 2 B3k C 4 7+ F I H A2 &R A
None, ‘BB —ANETRIH Ek %Iﬁ CALL_PROFILE [Mi% %W 7E Python 3.7 F1 ¥k %514 (H Victor
Stinner £ bpo-37414 H157#R . )

* sys.getcheckinterval () fil sys.setcheckinterval () EREE WS . E11H Python 3.2 # 2,
WiFiH . EMH sys.getswitchinterval () fll sys.setswitchinterval (). (H Victor Stinner

TE bpo-37392 H1iHk . )

e C %l PyImport_Cleanup () C#ifE. BIEARMK SRR " Sk, (WRMFHEH. > (H
Victor Stinner ¥ bpo-36710 FFTTHR . )

e _dummy_thread fil dummy_threading #HRERFEE. XL H Python 3.7 EERFH, BN
BLLFE Y. (i Victor Stinner 7£ bpo-37312 H1 ik, )

e aifc.open () W4 aifc.openfp (), sunau.open() HHI4 sunau.openfp (), DA wave.
open () M A4 wave.openfp () K. E11H Python 3.7 ;&2 8 # M. (i Victor Stinner 7¢
bpo-37320 Hr k. )

e threading.Thread [ isAlive() H¥EE ¥ . © H Python 38 SE B # F+ M. H W A
is_alive (). (H Dong-hee Na 7F bpo-37804 H15ifk. )

e ElementTree #ilttf Element Tree fll Element 52K getchildren ) il getiterator () J5
FBEPEE . BAE Python 32 WwiE g FE . M iter( j@ list (x) #ft x.getchildren ()
HH x.iter () B{ list (x.iter ()) L x. getlterator . (H Serhly Storchaka 7F bpo-36543

* IHH plistlib API C4if kR, B H Python 3.4 iR M. MM load (), loads (), dump () #l
dumps () ZEERE. AL, use_builtin_types TS EWFEGIN MBSl bytes X}4 . (i Jon Janzen ¥
bp0-36409 e )

* C %[ PyGen_NeedsFinalizing C##R. BERWE A, REMIKX, HHE PEP 442 L2 5
RAE CPython )£ 74 . 1 Joannah Nanjekye #2414 T . (i Joannah Nanjekye ¥£ bpo-15088 Ht

* H Python 3.1 &8 F MY 544 base64.encodestring () fl base64.decodestring () EHEE:
T base64.encodebytes () il base64.decodebytes (). (H Victor Stinner ¥£ bpo-39351 H1

e fractions.gcd () T HFEE:, & H Python 3.5 &2 F H (bpo-22486): ¥ math.ged (). (i
Victor Stinner F£ bpo-39350 H1 5tk . )
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e bz2.BZ2File W) buffering & B ¥ # %. '© H Python 3.0 FEHI # Z W, i HE K 25 %
DeprecationWarning. & A— 4TI X4k 45 4 SO 4T IF 528 (i Victor Stinner 7
bpo-39357 Hr k. )

* json.loads () W encoding T O WiHs. BAE Python 3.1 4 # H F1Z 0% ; H Python 3.8 Az {#i [
BRES5| Kk DeprecatlonWarnlng (4 Inada Naoki fF bpo-39377 HH k. )

e with (await asyncio.lock): flwith (yield from asyncio.lock) : iEAE A2 LH,
M B async with lock, asyncio.Condition fl asyncio.Semaphore tWEFEUII. (H
Andrew Svetlov 7£ bpo-34793 F1 57k )

e sys.getcounts () K%, —-X showalloccount fiy 4 7% MW PA & C 45 ) & PyConfig Y
show_alloc_count FEREHKE. BN g@mEXT COUNT_ALLOCS 7‘*[?]’]’%55{% Python % i
fi4<. (Hy Victor Stinner 7F bpo-39489 Hr k. )

e typing.NamedTuple 25 _field_types B #HH%. © H Python 3.8 BT #FHH. ik H
__annotations__ J&ME. (i Serhiy Storchaka ¥£ bpo-40182 H1 ik . )

* symtable.SymbolTable.has_exec () FECHFE. ©H 2006 EEEMEFH, 4o MY S
iR False, (f Batuhan Taskaya 7F bpo-40208 H1 57k, )

e asyncio.Task.current_task () flasyncio.Task.all_tasks () Egi#&. ©11H Python 3.7
HEWFEN , e LAM T asyncio.current_task () flasyncio.all_tasks () . (] RémiLapeyre
TE bpo-40967 Hit k. )

e html.parser.HTMLParser Zffj unescape () FECHHE%E (B H Python 3.4 HEWFH) . WY
ffif] html.unescape () FRFFAF5| R 5T B unicode 45

10 #48%| Python 3.9
AATHN T ST B DA K T B e AR Y A R T

10.1 Python API #9354t

e import_ () Ml importlib.util.resolve_name () MIEST| K ImportError AL Z HiffT|
p-ail] ValueError TR A2 5775 2 B[R] i) 3 FF Python 3 9 FIEE FLAS A B R except
(ImportError, ValueError) : R[EMIHZRMHE .

o venv G MA AR __VENV_PROMPT__ i A "" WG DLA/E M FRBIALHE

e select.epoll.unregister () FEASFHZME EBADF 45i%. (H Victor Stinner ¥£ bpo-39239 H1 5t
k- )

* bz2.BZ2File [ compresslevel &2 0 BUNNNR KEEFIE S, N buffering TEZ TR, (H Victor
Stinner £ bpo-39357 H1TTHER. )

o it T AST Wi B /. i R AEM M RA R, I BY KK L4 L0k R %
Index (value) ¥R value &5, ExtSlice (slices) ¥fi&k[n] Tuple (slices, Load()). (H
Serhiy Storchaka 7£ bpo-34822 H1 ik . )

e MR T -E 8 -1 TS import 1ib HiYES Z I PYTHONCASEOK FfBEAs &

* encoding JEZ CAF LR K TFIESYERME] £rplib . FTP #l £tplib.FTP_TLS K, ?Fﬂj!fjt%gﬁﬁg
#% X Latin-1 #3 UTF-8 PAREJE RFC 2640,

e asyncio.loop.shutdown_default_executor () EIRIMNE| AbstractEventLoop, XHKE

Aok BB R ACFHEIRRRLY 24 8 k. (1 Kyle Stanley 1E bpo-34037 HTTHK. )
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o W T __future_ U R OR KRR Y F 2 E DA 1R 5 RIS R A v 2. A 2 HTRRAS
PyCF_ALLOW_TOP_LEVEL_AWAIT &5 CO_FUTURE_DIVISION &4 %<, (H Batuhan Taskaya 7F
bpo-39562 H1TTHER. )

e array ( ) MFEM ] wehar_t /EH C 22BN A R Py_UNICODE., XA AT R, HR
H Python 3 3 f@ Py_UNICODE s2 wchar_t 544 . (H Inada Naoki fF bpo-34538 5Tk )

* PIfE logging.getLogger () API 4L AZFK 'root ' BPRAR B H G IESRAY , T7EZ Fi B R [ —
A4k " root ! E’JEIHEEI/NE%%& L—IﬁﬁzsﬁyunﬂﬁﬁF‘Jﬁﬁ%fﬁfﬁﬁ‘ﬁéﬁﬁ%*/\zjﬂ root ' [IEAR
HElskas, sfERN2H "root .py ' Wim 2R i logging.getLogger (__name__)

K SLHIAL H EIC AR OL . (f1 Vinay Sajip 7£ bpo-37742 H5THR . )

o IIAE PurePath MR ALHE S 1L A str B PurePath HSEHBI PASMIIN S i) <1k 0] Not Implemented
MAEGI & TypeError, X RVFQIEA MR H FiRKRAINHZE . (H Roger Aiudi 7£ bpo-34775 H

DUk )
10.2 C API 191t

o WL FRBI LB (FlanfEi ]l PyType_FromSpec () FIZSLl APLGEH55%]) H Python 3.8 L&A
— AN HERART 5] . IE 40 Python 3.8 f”C API *E’JE&*” TR, MR IR, XY
YRSEEMEIEA, EXTHABEX to_traverse lRETIZEBOEUL, BRI LR T A e Bl
M HE X tp_traverse EREATPIXTRINELL,

i

int
foo_traverse (foo_struct *self, visitproc visit, woid *arg) {
// Rest of the traverse function
#1if PY_VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—40217)
Py_VISIT (Py_TYPE (self));
#endif
}

SRR B AEA TIE (SILE2) 19 cp_traverse, MBH py_TYPE (self) Mk
) TR Y HA AR i 1) tp_traverse AL

BBIAYL, WERIREY tp_traverse BREEFHRLAT WA

base->tp_traverse(self, wvisit, arqg)

WS

#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

(1 bpo-35810 il bpo-40217 TR 25 H . )
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* PyEval CallObject, PyEval_CallFunction, PyEval_CallMethod il
PyEval_CallObjectWithKeywords ERE D 8 7 . 5% PyObject_call() M HAZ{khIE
Xo (RS bpo-29548. )

10.3 CPython Y32

e Sy LOAD_ASSERTION_ERROR #:{E T il T 4k B assert 1&A). FE 2 Hil 09 A o, 2R
%;s)ertionError SEH BRI assert 15A) ¥ N BEIEHIE1E.  (H Zackery Spytz £ bpo-34880 H1 5t

* COMPARE_OP #RAFRY ELedfr 70 A YA~ Bl 45 4

COMPARE_OP J T & L#&

IS_OP HTis’ #I'is not’ &M

CONTAINS_OP I in’ Fil'not in’ 5l

JUMP_IF_NOT_EXC_MATCH ] TA A try-except’ 1&/7] F I F3 o
(g Mark Shannon 7£ bpo-39156 H 51k )

11 #2RE

* ¥f ——with-platlibdir EIHREME] configure JIA: FE5EEEHRMATR, RIEEHN sys.
platlibdir @, 5 Z W sys.platlibdir @M T #IER . (M Jan Matgjek, Mat&j Cepl, Char-
alampos Stratakis F/] Victor Stinner FF bpo-1294959 1 5wk . )

* COUNT_ALLOCS ikt E O s . (H Victor Stinner 7E bpo-39489 H1 37k . )

o YE£4E Windows P-4 &, IYEFRE] setenv () Ml unsetenv () ERECKEF % Python, (1 Victor Stinner
TE bpo-39395 H1iHk . )

* 1EF Windows “F-& I, Q) bdist_wininst ZRGHMIECAZE T XHF. (FEHFS I bpo-10945. )

* 7% macOS | A 441% Python B, _tkinter BIZESHEREF|AE RGN Tel fl Tk MEZE, WIEREA]
W% %) /Library/Frameworks M3, SUANTERIAM macOS K AT IGO0 —FF . Qi o A
——enable-universalsdk= B} —isysroot HiifiHific & T macOS SDK, M| H 442 SDK A& &, Bk
IMAT R AT PAIE T ——with-tcltk-includes fll ——with-tcltk-1libs k% % . (i Ned Deily 7£
bpo-34956 HIHTHR. )

* Python ¥U4E ] DA%H%} Windows 10 ARM64 #4714 1% . (1 Steve Dower 7E bpo-33125 F1 57k, )

o WAL ——pgo Hf—SE R I S p Bkt . X S i N T PGO 4T 45 A 1) - HLv] 68 o Bl
THRTH AT PAT SO . SXEERB AT S5 IR 24 15 % . iz 752 8 sonill i 2 RIgn . X
AT RE R B AR P R ZE A, AR TR A A SR 2 . AR AR B R AR R 1B 1
#, WA PAME ./configure [..] PROFILE_TASK="-m test --pgo-extended" k& IH
WRAITT N« FATAERUEE PGO (155 82884 AR AG R . & Lo MUY FH P 24 B AT 4 1A 6 3
TE ﬁ%%ﬂﬁ%ﬂ?y%?ﬂﬁi%iﬁ\ TAEf B A K diid TREE. (1S bpo-36044 F1 bpo-37707
TR -
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12 C API g9z

12.1 Fa%es

« PEP 573: ¥s il T PyTIype_FromModuleAndSpec() M T # & 2% 5 % Bt — > B ¥y
PyType_GetModule () Ml PyType_GetModuleState () FTIHREUMRH: K HARE ; PAK PyCMethod
FAIMETH_METHOD ] T fiff— ANy v i Hoe SUFTTEZE . (i Marcel Plch Al Petr Viktorin £ bpo-38787
TR . )

o BT PyFrame_GetCode () RE: FHKEUWIFS ., BN T PyFrame_GetBack () HE: FKEUWIH
— AR, (FH Victor Stinner 7£ bpo-40421 H1 ok . )

e ¥ PyFrame_GetLineNumber () ¥$ME|ZFRA C API, (H Victor Stinner ¥ bpo-40421 FF iRk, )

o Ml T PyThreadState_GetInterpreter () fll PyInterpreterState_Get () FREH T HEL
EREEE. WlT PyThreadState_GetFrame () EREH T FHL Python Lk AIRAS AT S mi i, Hahn T
PyThreadState_GetID () K%: #KEL Python ARSI ME—FRIRSTF. (H Victor Stinner ¥F bpo-39947
HGTRR . )

o RFFHA~H PyObject_CallNoArgs () PREENINE] C AP, Z%KE] AN AL A 240 F —1> Python
T R4 B RS I Python T X454 RRAG I3 . (Hh Victor Stinner 7 bpo-37194 s
Tk, )

o ZFR CAPI Hfektds (WRsE X T Py _LIMITED_API %%) :

- & fit Py_EnterRecursiveCall () #l Py_LeaveRecursiveCall() fENH B M T
Z MR APL. 762 B MR A o2 22 X, B IX 9 R RE S T ¥ 1 M PyThreadsState.
recursion_depth “FEAZME C AP —[ 4k (REEMIALEZIR C AP HUEANEH) .

— PyObject_INIT () fl PyObject INIT_VAR() CHCAHM “NiEM" ehALLARESE BN .

(th Victor Stinner 7£ bpo-38644 Fil bpo-39542 FR TR . )

« BT PyModule AddType () BEDAMMIAFHELIASIBHrt . (1h Dong-hee Na £ bpo-40024 57

Hik.)

e ¥4 PyObject_GC_IsTracked () il PyObject_GC_IsFinalized () ERERINB|AH API DA ARG
43 15 if) Python X5 X4 Hi & IE 7E 9B R A 2 O el b 3 [l i T 24 4% . (HR Pablo Galindo Salgado 7
bpo-40241 HTTHER. )

o WY _PyObject_FunctionStr () PAIRBUREZEN S0 M P A G nE. (H Jeroen Demeyer
TE bpo-37645 HYEIE.)

o Ml PyObject_CallOneArg () AT WM EE —MuESE NS (i Jeroen Demeyer 1£ bpo-
37483 HHEIE. )

12.2 #4&F) Python 3.9

e PyInterpreterState.eval_frame (PEP 523) ¥l 7F %5 B A ¥ 09 M & 4 B = tstate
(PyThreadState*). (f Victor Stinner 7£ bpo-38500 1 57k . )

o PREALHL PyModuleDef f m_traverse, m_clear fl m_free Z5RATEAHLIR B SR AH i R ok
AECHPREA SRR o XA oLt AL g A1) 8 2 5 HARHRBE AT (Py_mod_exec M%) Z HIHY
B2 BEAERHL YL, XL PREAE m_size KT 0 I HBHURZS (B PyModule_GetState () [HiR[H]
ff) A NULL BPRER 28R

BEABBRS Y B (m_size <= 0) NEZEILI,
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o MFEWR Py_AddPendingCall () Z7ETMREAF NHRE A, LR B BHEA TR i U8 A H A,
M A 2 HH iﬁ@%%%%)ﬁﬂ% o WATRR BRI A EM B WM HS%. (i Victor Stinner £
bpo-39984 TRk,

o Y —F WIYH ] (AR PyConfig.use_environment ¥4 0) B T ] Windows Y3 132 41
a1k sys.path, X&#YE Windows g A Python HJ#E1E. (i Zackery Spytz £F bpo-8901 FRH TRk . )

o &A% B PyStructSequence_UnnamedField FfE MHE = Hism— P F/FE % &. (H Serhiy
Storchaka £ bpo-38650 H1 ik . )

o WIYE PyGC_Head 5 B ABIAN] . B HIENF C API (pycore_gc.h) H15E . (H Victor Stinner ¥F
bpo-40241 FIFEHER . )

e Py_UNICODE_COPY, Py_UNICODE_FTILL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode(), _PyUnicode_AsUnicode DA X
PyUnicode_AsUnicodeAndSize () £ C Fiinic AE 5 M. Ef1H Python 3.3 dZH T 4% PEP 393
#H . (4 Inada Naoki 7F bpo-36346 157k, )

e Py _FatalError() MBS 1N HAIC X LB LAY EMBER, BEEEXT
Py_LIMITED_API % . (Hi Victor Stinner 7£ bpo-39882 F1 k. )

» vectorcall B BUAE TR FH & RAE AN FERFREN#ES . (TS bpo-37540 T fRIENR . )
ZAN R R B S I T I Lk e
- PyObject_IS_GC () ZEMHFE N REL.

- PyObject_NEW () TN PyObject_New () ZHI%144, MM PyObject NEW_VAR() %0
A PyObject_NewVar () W54 . EAFAFEIEViH PyTypeObject .tp_basicsize i

=
AR

- PyType_HasFeature () MAELZ ST PyType_GetFlags ()« FEZHINAT, X432 C
API RPLfd B 2 B #4517 PyTypeObject .tp_flags i fl.

- PyObject_GET_WEAKREFS_LISTPTR () O LA RE: % E S H I PyTypeObject .
tp_weaklistoffset (.

- PyObject_CheckBuffer () % U ¥ % #t b & 8- % % & H # 1j 1] PyTypeObject.
tp_as_buffer i Hi.

- BE PyIndex_Check () R2#A AN EH] BB AR SE A 1Y ; PyIndex_Check () ZAE
Wk, ZESHB N PyTypeObject . tp_as_number Ji% 5.

(1515215 bpo-40170.)

12.3 B¢
e pyfpe.h ) PyFPE_START_PROTECT () fil PyFPE_END_PROTECT () ZZEMZFRH) C API dhghfE
4. (H1 Victor Stinner ¥£ bpo-38835 H1 5Tk . )

* PyTypeObject ] tp_print ZF(iC IR, BEFE Python 2.7 J 2 Hi ¥ A Hrgie HI R ARF AT 54T BN S| SCAF
H Python 3.0 &, B ZIEH: EAFH . (H Jeroen Demeyer £ bpo-36974 7R . )

 ZWCAPTHECE (€ LT Py _LIMITED_API %) :
- AN M ZIR C APT rhiR:
* PyThreadState_DeleteCurrent () (M Joannah Nanjekye 7& bpo-37878 Hi 5Tk . )
* _Py_CheckRecursionLimit

* _Py_NewReference ()
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* Py_ForgetReference ()
* PyTraceMalloc_NewReference ()
* Py_GetRefTotal ()
* TEAZBR C AP H MR I R SLIRARHIL ] -
* pyTrash_UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py_TRASHCAN_END
* py_ TRASHCAN_SAFE_BEGIN
* Py_TRASHCAN_SAFE_END
- R AR ECR E U 2= N C APL:
* _PyDebug_PrintTotalRefs ()
* Py_PrintReferences ()
* _Py_PrintReferenceAddresses ()
* Py_tracemalloc_config
* Py _AddToAllObjects () (Py_TRACE_REFS Wi#%])®)
(H Victor Stinner ¥£ bpo-38644 Fil bpo-39542 FHTTRR . )

e % T _PyRuntime.getframe # -3 ¥ % T _PyThreadState_GetFrame %, % % &
PyRuntime.getframe M — A~ M 4. 11 (L 1 03 % C APT Xf 4k /4 JF. [ 6 M0 S B 7
PyThreadFrameGetter 2%, ([ Victor Stinner ¥E bpo-39946 H1 5k . )

o N CAPL G T Folpksk. B Pycc_Collect () HiEZHA H h5F. (i Inada Naoki Fl
Victor Stinner £ bpo-37340, bpo-38896 F bpo-40428 W 5Tk . )

— PyAsyncGen_ClearFreelLists ()
— PyContext_ClearFreelList ()

— PyDict_ClearFreelist ()

— PyFloat_ClearFreelist ()

— PyFrame_ClearFreelList ()

— PyList_ClearFreelist ()

— PyMethod_ClearFreeList () fl PyCFunction_ClearFreeList (): #E HIEXMNEH H H

IR .
- PySet_ClearFreeList (): #4 HHFFRC A Python 3.4 Hgifs k.
— PyTuple_ClearFreelist ()
- PyUnicode_ClearFreeList (): Unicode [ 1455 E.XE Python 3.3 F #4214 .
e %7 _PyUnicode_ClearStaticStrings () B&%{. (H Victor Stinner & bpo-39465 FR TR . )

e %I4T Py_UNICODE_MATCH, B #; PEP 393 it 3¢ H, Jf H Python 3.3 ;& AT Al f. A LAk A
PyUnicode_Tailmatch () F%k. (H Inada Naoki 7£ bpo-36346 H1T5Tik. )
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B T EOE XMHKR B W E Mk SO BB R T S 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, (i Pablo Galindo Salgado F£ bpo-39372 37

fik- )
13 Notable changes in Python 3.9.1

13.1 typing
The behavior of typing.Literal was changed to conform with PEP 586 and to match the behavior of static type
checkers specified in the PEP.

1. Literal now de-duplicates parameters.

2. Equality comparisons between Literal objects are now order independent.

3. Literal comparisons now respect types. For example, Literal[0] == Literal[False] previously
evaluated to True. Itis now False. To support this change, the internally used type cache now supports differ-
entiating types.

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

>>> from typing import Literal

>>> Literal[{0}]

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

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

TypeError: unhashable type: 'set'

(Contributed by Yurii Karabas in bpo-42345.)

13.2 macOS 11.0 (Big Sur) and Apple Silicon Mac support

As of 3.9.1, Python now fully supports building and running on macOS 11.0 (Big Sur) and on Apple Silicon Macs (based
on the ARM64 architecture). A new universal build variant, universal?2, is now available to natively support both
ARM64 and Intel 64 in one set of executables. Binaries can also now be built on current versions of macOS to
be deployed on a range of older macOS versions (tested to 10.9) while making some newer OS functions and options
conditionally available based on the operating system version in use at runtime ("weaklinking”).

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