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BHTEEARE -
e PEP 584, ky dict #IN&GIiBEAT;
 PEP 585, R IR AR EZ AL,
 PEP 614, JHCSEXF 4 it A TEVA B -
TN BRI -
* PEP 616, FEREIZAMIG S FAFE Tk
I PR TR
» PEP 593, RiGH KA BARTE
* IINT os.pidfd_open () AR EF G S RS- L.
FR TR P A
« PEP 573, M C 4" RRAUR Iy i R U7 MAHUR A ;
* PEP 617, CPython B/E(i [l 5T PEG Wit
. ?ﬁi Python [ & 257 (range, tuple, set, frozenset, list, dict) FYEHF 5 ] PEP 590 vectorcall 3545 T
N ;
o SR IO 22 PRIVR S 1 0 4 i L 26

* £ £ Python fER (_abc, audioop, _bz2, _codecs, _contextvars, _crypt, _functools,
_json, _locale, math, operator, resource, time, _weakref) I ¥E 4 ffi § PEP 489 AT &

S Z By BrRl iR AL ;

o FZHRIE AL (audioop, ast, grp, _hashlib, pwd, _posixsubprocess, random, select,
struct, termios, z1ib) FIfES{Hi H PEP 384 ft &€ X i faE ABI,

TR R
« PEP 615, TANA B IXEHEPEIAE O AL & TARHERER) zoneinfo R
o FEIHRFMIET SSIBAEE BBy graphlib BibkEfL.

KA HERER) A
* PEP 602, CPython K4 & &7 .

2 REIZERBHKTBIEE DeprecationWarning.

T Python 2.7 4552 SCREHI MR, A VF 2 IHTIRERE Python 3 Hrg R B8 DAGEREXT Python 2.7 g [n] T %5 . Bl
F X Python 2 SZRFIGLE R, X810 FHRAZ OSBRI EE . B01h MR s #Ri g 2 4E5]
&% DeprecationWarning Z4E . 40, i collections.Mapping [fj A4 collections.abc.
Mapping H 2012 4£ & 17 ) Python 3.3 JF15 45| & DeprecationWarning.,

i -w default iy 2 47 % Wi W i /K W) . #2 J¥ ok & F DeprecationWarning A
PendingDeprecationWarning, FEZER VA -W error ¥ BT N4 IR. W DA 243k
oMk B A = AR Ry

Python 3.9 j2fJ5— M2 X 28 Python 2 [n] F AR ZHIRA, DA% T Python 1 H 4E33 B 2 B[R] K 2141
% Python 2 7 #2351 Python 3.9 %4,

collections B 15 B2 54, Bl collections.abc.Mapping HIjl44 collections.
Mapping £ M FARABIGRE — KT ENTRE Python 3.10 FH5FEER .

i, ii2AE Python JRAB N IZATARp It X W AT B R UG 5ZE AJS Y Python fift4s .
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https://www.python.org/dev/peps/pep-0585
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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

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

EIE () SEH (1=) BRSFCHIMANER dict 2. EAMTABAR dict .update fil {**d1, **d2}
FHMAH T IERML 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'}

2 PEP 584 T f#i¥1%. (i Brandt Bucher fE bpo-36144 1571k . )

3.2 A TEBRAIENERNFHERLE

BN str.removeprefix (prefix) Ml str.removesuffix (suffix) HT HHEMMFEHFFEHE
ANEENMHRE G . W T bytes, bytearray PAM collections.UserString HINf W V%,
527 PEP 616 T f#1%1%. (1 Dennis Sweeney 1 bpo-39939 FR TR . )

3.3 ImESIEPHIARIFEEZE

TEF AR AR AR YT DA N B2 AR RGN 1ist AT dict VRNl RBM A LM typing T
AN R BT AR (BN List Fl Dict). ARl e A i HoAt— 2L R RUHAE R ARt 2 i, Bilan

queue.Queue,

vk

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

527 PEP 585 Tf#1¥1. (f Guido van Rossum, Ethan Smith # Batuhan Tagkaya ¥E bpo-39481 H15i#k . )

3.4 HHOREHTER

Python 3.9 (1 Ji] 75T PEG KFAANTAR A0 LL(D . b AP RE-S N AT & KB4, H PEG 7Ei%
TR FRAER A A B LL(D SR . FATRHAE Python 3.10 L2 2 J5 AR Fr T Bl X A R 44

ast B AL ATAS I S A0 805 IR AT — 2 AST.

1€ Python 3.10 | IHfEHTAEREBEREER , O T B A DR AL Ik (£ 212 parser Bl BERE#
). R A A Python 3.9 W R AT DA FH iy 4TFF € (-X oldparser) By 3125 & (PYTHONOLDPARSER=1)
Y] LL(1) b -

525 PEP 617 T f#iF1. (1 Guido van Rossum, Pablo Galindo #/1 Lysandros Nikolaou ¥£ bpo-40334 #1357
19
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4 HihiEStEEesy

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

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

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

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

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

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

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

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

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

5 FEER
5.1 zoneinfo

zoneinfo BHUNARUEES| A T IANA BHXEHRE. BRI T zoneinfo.ZoneInfo, XE—MET AR
B IX RIS datetime.tzinfo ST,

I

>>> from zoneinfo import ZonelInfo
>>> from datetime import datetime, timedelta

>>> # Daylight saving time

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

FER A A7 TANA B e 1-F- A AN R B IR, R DA — I R A T tzdata Bk - 3@
1 PyPI %479 /1 CPython 4.0 BA4EP .
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https://bugs.python.org/issue39702
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W
PEP 615 -- fEbsEZEvb 32 15 IANA B [X Z#hi )% PEP H Paul Ganssle 325 - 5231

5.2 graphlib

AN T T graphlib fidk, Hflf graphlib. TopologicalSorter JRIEM MM
fit. (1 Pablo Galindo, Tim Peters Al Larry Hastings 7£ bpo-17005 H1 5k . )

6 BBEAYIRIR
6.1 ast

Kf indent FIRASNE] dump () , X AFEELFT4i0ER it . (1 Serhiy Storchaka 75 bpo-37995 FHTTHR. )

WSINT ast.unparse () fER ast BHAFI— R, BRI R ENT ast . AST XFRIFr=EM M)
RIGFEFER, Y4BT &7 4 — N0 ast .AST XJ4:. (H Pablo Galindo F1 Batuhan Taskaya 7
bpo-38870 HITTHR. )

S AST 5 SN T SCRY 455, Hod 34 ASDL %44, Wl F R MG 3E X B 9747 s (FH Batuhan Taskaya
TE bpo-39638 HITTEk . )

6.2 asyncio

HFEEWLEM#EZE, asyncio.loop.create_datagram_endpoint () W] reuse_address &5/~
FEPE SCHE. X U2 UDP H1 () £ 82 7 ¥ il SO_REUSEADDR AT K FH M. HEZ 4751 ZS 4 Loop.
create_datagram_endpoint () BI3CEY. (1 Kyle Stanley, Antoine Pitrou £l Yury Selivanov 7 bpo-37228
Tk . . )

UWSHN T # 1Y coroutine shutdown_default_executor (), B A NZfF ThreadPoolExecutor 45
S PRAGEI ST I X 0 EEHBRME. JEO1 . asyncio. zun () EARUTHMAM I BRH coroutine. (H Kyle
Stanley £ bpo-34037 FRTTER. )

WINT asyncio.PidfdChildWatcher, X&—4 Linux @M T WALESCHl, & MR e
P ARSE . (bpo-38692)

USIINT #1IY coroutine asyncio.to_thread (). B HEMM TIERMERE PiztT 10 WAL R DAEE %
PHZELREER, SC A4 T2 run_in_executor () MEZRIRA, THEEZ XETSH. (H
Kyle Stanley F1 Yury Selivanov FE bpo-32309 H1 57k )

2l TR BTGNS BT, asyncio.wait_for () IUERF &R EH B WAE timeout {H <=0 R OL T 58
BHGY . 5t timeout {E A 1EHH—4FF. (Hy Elvis Pranskevichus ¥F bpo-32751 1571k . )

WP ss1.sSLSocket EHEFIH AN ) ¥} asyncio HAEL G| K TyperError. (f Ido
Michael 7£ bpo-37404 F1 57k . )

6.3 compileall
HERMN pyc SCOFE I T A8 I RE 80 09 v BB 1: hardlink_dupes & 2 DA ] --hardlink-dupes iy 447 %
Wi, (@ Lumir Frenzy Balhar FF bpo-40495 H157#k . )

e T —S TSR pye BT ERIN\BRAR MR stripdir, prependdir, limit_sl_dest T2 2L} -s, -p, -€ fiy
TR, AT R AC SR Z R A8 E RN T . (1 Lumir "Frenzy’ Balhar 7£ bpo-38112 Hi o1k, )


https://www.python.org/dev/peps/pep-0615
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https://bugs.python.org/issue38870
https://bugs.python.org/issue39638
https://bugs.python.org/issue37228
https://bugs.python.org/issue34037
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

6.4 concurrent.futures

Y ) cancel_futures TEZ 5 13| concurrent . futures.Executor.shutdown (), B PABUH M AT
RIZATI T A ALY Future, 1A ERFEAN 72 BGSTT XM PITH . (H Kyle Stanley 7E bpo-39349 15t
ko)

M ThreadPoolExecutor il ProcessPoolExecutor PG TSFIFARE., XiES 5 TERINIFE
ZEM: B BATIAE 5 PRIERE R A RT L% - (1 Kyle Stanley 7E bpo-39812 H15THk . )

PfE ProcessPoolExecutor ) TAEFFRUSAERA v 8 H 1 %S N TAEHRE R =2k . Xtk T
SRR T SR TR S 80 CPU HE#i%k. (i Kyle Stanley ¥£ bpo-39207 H1 57K )

6.5 curses

WA T curses.get_escdelay (), curses.set_escdelay (), curses.get_tabsize() PA K
curses.set_tabsize () %K. (H Anthony Sottile 7£ bpo-38312 H1oiHk. )

6.6 datetime

datetime.date ff isocalendar () PAJ datetime.datetime HY) isocalendar () & EIIER
%[ namedtuple () MMiA+Z tuple. (H Dong-hee Na 7& bpo-24416 F1 5Tk, )

6.7 distutils

upload fiy 4 P L2 A & SHA2-256 FiI Blake2b-256 M A fifi . B fE2E A MDS fi§ 2 V- & Lkl
MD5. (H Christian Heimes 7£ bpo-40698 FH 57k . )

6.8 fcntl

T F_OFD_GETLK, F_OFD_SETLK fll F_OFD_SETLKW 2% & . (f Dong-hee Na ¥E bpo-38602 i

FR.)

6.9 ftplib

WAL FTP Ml FTP_TLS 4B AITHY AL 3 % Fir 45 7€ 098 I S 8 Z AT 1L G @ dEH ZE B F 5] &
ValueError. ([ Dong-hee Na ¥ bpo-39259 H1TiHk. )

6.10 gc
W57 I [P RS AT A TR X S U AR R, (FE 4 2R TR T2 i i e X} 5 BT DATE B 5 JE1 3 2 Al )
NS X B TR TEvE DT IR R S e E . (i Pablo Galindo £ Tim Peters 7 bpo-38379 157k . )

WM T— BB gc. is_finalized () FHRKGI— X502 75 E gk i #s pr 4. (i Pablo
Galindo 7 bpo-39322 17t )


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
https://bugs.python.org/issue38602
https://bugs.python.org/issue39259
https://bugs.python.org/issue38379
https://bugs.python.org/issue39322

6.11 hashlib

hashlib B IAE S AE AT BERY L T {# ] OpenSSL i) SHA3 15751 SHAKE XOF, (H Christian Heimes
1E bpo-37630 HriHk. )

N E RIS IIZE R . /configure ——without-builtin-hashlib-hashes Z&f i ./
configure --with-builtin-hashlib-hashes=sha3,blake2 XFEMTE R A LM S FH DAGE H]
{efi F 3T OpenSSL {523, (H Christian Heimes 7E bpo-40479 H1571Rk)

6.12 http

s n HTTP R &5 % 103 EARLY_HINTS, 418 IM_A_TEAPOT fil 425 TOO_EARLY %] http.
HTTPStatus, (H Dong-hee Na fF bpo-39509 DA} Ross Rhodes & bpo-39507 H ik, )

6.13 IDLE 5 idlelib

BT AR MR I35, (Hy Zackery Spytz 7E bpo-4603 H1TTHR. )

Esc f 74 5 M) IDLE #p4427R % 1. (1 Johnny Najera 7E bpo-38944 H k. )
SIS B B B 42513 . (1 Terry J. Reedy 7E bpo-37765 H1TTHR. )
R BRI A 3.8 LEI AT

6.14 imaplib

IAE IMAP4 Al IMAPA_SSL WA KA WL timeout T2% . I H., IFE open () iAW EA LR
timeout T S AL AL B, IMAPA_SSL Al IMAP4_stream FH{EZE M HEWMNH TiXAMEH. (H
Dong-hee Na 7F bpo-38615 H15{ k. )

W7 imaplib.IMAP4.unselect (), imaplib.IMAP4.unselect () SR CEHE T8 2 HREE I ik
B AR FEIRH R RSS2 M 2 ANIEIRAS . A2 3fT S imaplib. IMAP4 . close () MFEIMEIE, X
SITE T E AR T35 7 HRAE ok A M HIES BRI E . (B3 Dong-hee Na £ bpo-40375 H157#K . )

6.15 importlib

AR THS import ATk, BUE importlib.util.resolve_name () Xt TR AN B A K
£:5| % ImportError MAE ValueError, (H Ngalim Siregar 7F bpo-37444 F1i7HR . )

KA RSB G0 AN ek b 7 & A S AN BAE ] AR R I 4840, (H Dino Viehland
1E bpo-39336 H15THk. )

mm T w AN EEES FHE R XA importlib.resources.files() M %, 5
importlib_resources 1.5 {2 LA PERR . (i Jason R. Coombs £ bpo-39791 HH ik . )

K H importlib_metadata 1.6.1 R EHEH importlib.metadatas,


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
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

6.16 inspect

inspect.BoundArguments.arguments B M Orderedbict BCAHH LTI ., (H Inada Naoki £ bpo-
36350 Fl bpo-39775 H15TER. )

6.17 ipaddress

ipaddress BAE L IPv6e EH bl (Bl $<scope_id> BiZin IPv6 itk ).

IPv6 fE H ekt ik 7] i ] ipaddress.IPv6Address KT, E MM X ID W AFAE, 7
scope_id JE@MEFRE. (H Oleksandr Pavliuk ¥£ bpo-34788 157k )

6.18 math
Xf math.ged () AT TR ZASH. FEZ AT, © R ERFMA240 (1 Serhiy
Storchaka £ bpo-39648 H1 57k . )

WA T math. lem () : IR [EF8ESH B/ VA58 (i Mark Dickinson, Ananthakrishnan F/1 Serhiy Storchaka
7E bpo-39479 Fl bpo-39648 Hh Tk, )

BT math.nextafter (): RMEIM x H y FH T — M REE. (H Victor Stinner £ bpo-39288
BTk )

BT math.ulp () R [El—ASPE G0N R/ VARG, (Hi Victor Stinner 7 bpo-39310 HI5TH#R. )

6.19 multiprocessing

multiprocessing.SimpleQueue KM T close () FFiEH K ERHM XA . (H Victor Stinner 1F
bpo-30966 F1 k. )

6.20 nntplib

PLAE NNTP Al NNTP_SST 4 B AITHY M4 3 25 it 45 & 0 M I 2 B0 Z 0APT IE Q) @ JEH B B 25 &
ValueError. ([ Dong-hee Na ¥£ bpo-39259 H15iHk. )

6.21 os

41T CLD_KILLED # CLD_STOPPED /E5 si_code. (Hi Dong-hee Na ¥E bpo-38493 1k, )

STANATF T Linux @) os .pidfd_open () (bpo-38692) il os.P_PIDFD (bpo-38713) T SR 4F
(piineX=gzi

IAE os.unsetenv () EKEFE Windows FtE W . (i Victor Stinner ¥ bpo-39413 H1 k. )
I os.putenv () fil os.unsetenv () ERECH M2 . (H Victor Stinner ¥£ bpo-39395 H1 k. )

W7 os.waitstatus_to_exitcode () % BHEFRSH HE R, (H Victor Stinner 7£
bpo-40094 HFHk. )
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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
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

6.22 pathlib

WHN T pathlib.Path.readlink (), HATHZELT os.readlink (). (H Girts Folkmanis ¥£ bpo-
30618 gk, )

6.23 pdb

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

6.24 poplib

MAE POP3 Fl POP3_SSL X4 B A1 itk 25 i 45 7 W M I S 8 ARG 1B dEH B TR 25 &
ValueError. ([ Dong-hee Na ¥£ bpo-39259 H15iHk. )

6.25 pprint

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

6.26 pydoc

SR EAFER I R IAE AR XS, BB EAE, EDHEMMT R H O __doc__ JRMEMIXTS . (H
Serhiy Storchaka f£ bpo-40257 HTTHR. )

6.27 random

4 T random. Random. randbytes Jyyk: A BENL T8 . (1 Victor Stinner fF bpo-40286 H1 7t
k)

6.28 signal

XAMAFFT Linux % J@[¥) signal.pidfd_send_signal () M T SCHEASFIMHE pid B iERE &
%55, (bpo-38712)

6.29 smtplib

PLAE SMTP Fl SMTP_SSL 4B A1 #1745 Ir 45 /& B I S ECh B ARG 1A @ JEfH B 8 E Rl 25| &
ValueError. (i Dong-hee Na 7£ bpo-39259 H1oik. )

PAE LMTP #3588 BA 03 RY timeout 12, (1 Dong-hee Na ¥E bpo-39329 F ik . )

6.30 socket

socket FEIRIMAESHE Linux 4.1 B E E A S CAN_RAW_JOIN_FILTERS # & . ( f Stefan Tatschner
F1 Zackery Spytz 7£ bpo-25780 H1 5Tk . )

AL socket AR SAE S A4 % cAN_J1939 #i¥ . (H Karl Ding ¥£ bpo-40291 _E 57k, )

IAE socket #Et B socket.send_fds () fll socket.recv.fds () 5. (f Joannah Nanjekye,
Shinya Okano F/ Victor Stinner 7£ bpo-28724 H157Hk . )
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6.31 time
TE AIX I, $FE thread_time () & HEAWHIHR LN thread_cputime () LI, MAFHERE

10 Z K5 FFHY clock_gettime (CLOCK_THREAD_CPUTIME_ID) . ([ Batuhan Taskaya ¥£ bpo-40192
TR )

6.32 sys

BT sys.platlibdir JEME: P& LJEEH KSR E0N T @R fE R A L E
LRY BRI S, EERZECFE L% T "1ib". {E Fedora Ml SuSE |, ‘BT 64 (V& L#Y
"1ib64", (1 Jan Mat&jek, Mat&j Cepl, Charalampos Stratakis A1 Victor Stinner 7 bpo-1294959 H1T5iHk . )

ZHIAS, sys.stderr fEIEAL HALHHR G . A stderr BN NITZ M. (H
Jendrik Seipp 7E bpo-13601 H1 5Tk )

6.33 tracemalloc

HAINT tracemalloc.reset_peak () HTRFERERT NAFHIEME R/ AR/, PAT S5 10 Y
BrrylE{E . (rh Huon Wilson £ bpo-40630 FH Tk . )

6.34 typing
PEP 593 5| AT —# typing.Annotated KBIDAE ] 1 F 0L @By ok R i A 2R AL, FF 5%

i) include_extras JESIINE| typing.get_type_hints () PAFEZBATHIVT A JCEE. (H Till
Varoquaux #{] Konstantin Kashin 7 k. )

6.35 unicodedata

Unicode 48 % 2.5 357 # 13.0.0 Jit. (bpo-39926).

6.36 venv

i venv FrEE L EEE A BAE B2 &M __VENV_PROMPT__ B ME R —EHBIR B EATH B & XL
PERAT o AEZ T IAS R Be B AR 25 0 S {4 M ] _ VENV_PROMPT_, [fii 53— I AS /e HAS T bl 8 B
B GORBOAEDL) ARMH, AMMALSUN __VENV_NAME_ . (H Brett Cannon 7 bpo-37663 1

DT )
6.37 xml

P4 xml . etree.Element Tree JF4 46k XML SCAEHE M NFRH 2 AT AERF AR B o R R A T45
RAF RS FOE AL ™07 o SRR T Al fif sz XML BEE 211 F5 A e i i & 4558 . (i Mefistotelis
7E bpo-39011 HriHk. )
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7 TEREMLIE

o AL T HEME SR IR IR RIRAE A . BUEHES A for v in [expr] &5
fHiEA] y = expr *ﬁﬁ%* B4

sums = [s for s in [0] for x in data for s in [s + x]]
AT = B88A4F, XA T 2O 2 (8 Syt 77 21 SN VR Ak
(Hy Serhiy Storchaka 7£ bpo-32856 H1 ok . )

o (AT ZLBN N PE SR, AR DEERRFIHE S LR, PRI AT
AT ERETI M B TCR g B RS S . HoA TR EAAR B AL P S .

EZHIRAY, FE KRR SR 535 F T b B3 L R AP 7155, (H Victor Stinner
TE bpo-40010 | iHk. )

o {F FreeBSD Fffiff] closefrom() fifk T subprocess #i#t. (H Ed Maste, Conrad Meyer, Kyle
Evans, Kubilay Kocak #/| Victor Stinner ¥ bpo-38061 FE TRk . )

e PyLong_FromDouble () % VLH! long MEPITHEEILEMPL T 1.87 f%. (i Sergey Fedoseev d
bpo-37986 Hi T Hk . )

* %/~ Python N EZ:M (range, tuple, set, frozenset, list, dict) FEE L H PEP 590 [i)
BTSN . (1 Dong-hee Na, Mark Shannon, Jeroen Demeyer #i1 Petr Viktorin ¥ bpo-37207
TR . )

o bt g A T R AL R4 T difference_update () B9PERE. (HH Evgeny Kapun
$24%, f Michele Orrt 7£ bpo-8425 H1 5Tk LS. )

* Python [¥)/NAFE iR (obmalloc.c) BUEART (BE) —4% uTﬂﬂziﬂﬂiﬂﬁ T AN o
M5 OS. XAl AR IR RAGERh ) 2 R e, FERUGEA ] AR A S A 2560, (e T1m
Peters £ bpo-37257 iRk, )

o PG ) floor division BUFE S EAFHYERE. I HILZH ) ZeroDivisionError B E
{ﬁEE%ﬁ (i Dong-hee Na 7E bpo-39434 F1 57k . )

o fifi Ffl UTF-8 #il ascii 4 i a5 i i5 0 ASCIL F 4722 PIAE S K 245 15% . (1 Inada Naoki 7F bpo-37348
5Tk . )

PAT 2 %A Python 3.4 %] Python 3.9 [+ FF 4 T 0 14t 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
Qi)
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(£ L£50)

Data structure read access:
read_list 24.2 24.5 20.8 20.8 19.0 19.5
read_deque 24.7 25.5 20.2 20.6 19.8 20.2
read_dict 24.3 25.7 22.3 23.0 21.0 22.4
read_strdict 22.6 24.3 19.5 21.2 18.9 21.5
Data structure write access:
write_list 27.1 28.5 22.5 21.6 20.0 20.0
write_deque 28.7 30.1 22.7 21.8 23.5 21.7
write_dict 31.4 33.3 29.3 29.2 24.7 25.4
write_strdict 28.4 29.9 27.5 25.2 23.1 24.5
Stack (or queue) operations:
list_append_pop 93.4 112.7 75.4 74.2 50.8 50.6
deque_append_pop 43.5 57.0 49.4 49.2 42.5 44 .2
deque_append_popleft 43.7 57.3 49.7 49.7 42.8 46.4
Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

DA g5 R i DA 28 B 1) B v I 5 B AS BT AR R Tools/scripts/var_access_benchmark.py.
PRAEE MR AS A RD g B RIS E] o R HE AR SR E— 2R Intel® Core™ i7-4960HQ AbFILE: 1247
python.org FRELAY macOS 64 v i3 A< Fri5: 3

8 FH

o distutils [fj bdist_msi M IAEEWFH , BT bdist_wheel (wheel £1). (] Hugo van Kemenade
TE bpo-39586 HriiHk. )

* Hlmath. factorial () #ZHANTEIAER float LB (A1 5. 0). X T IFEEBAN TF AL
BLR5lKk ValueError. WATHIAECHEF M. TEAR KA Python FUA it BT A 37 s BB R 5 | K&
TypeError. (H Serhiy Storchaka 7£ bpo-37315 1ok )

* parser Al symbol BHREMFF HHFFAEAR AN Python fA RS, XFRZHUNBI, M #EAT
PAE] ast BRI G EEVEM (AST) B A AN 4 1T B o

LN/ H C API 5] e PyParser_SimpleParseStringFlags (),
PyParser_SimpleParseStringFlagsFilename (),PyParser_SimpleParseFileFlags ()

Fl PyNode_Compile () B85 HIFRAFE Python 3.10 Jit 5 IH @88 — R R

o TEf/RizHE P Not Implemented B4 FH, BN EJLTFAE RN IEMI S LWEHEHEAF LI
ZE . EBAE AR KA Python R4S 15| & TypeError. (i Josh Rosenberg 7& bpo-35712 H1 k. )

o random B H B ZATAT WA 7 BB T RERY R T . ARSERE, FEOXRE 2B AR AR R
Hif e AE. 78 Python 3.9 2 J5 , AR R E H A T{E} None, int, float, str,bytes
PAJ bytearray.

o ¥IHF GzipFile XM T B A ATEE mode ZHEUVIFFECH T« TEAKRIY Python JiAS FHfF &L
T BRIANFT T FEFT I SO T 5 ARG T8 8 mode S5 AR ERAH 51545 . (1 Serhiy
Storchaka 7£ bpo-28286 H1 ik . )

* 5T _tkinter.TkappType B split () HFIEMEH splitlist () Hik, WHERAERE
H AT 4774 . (1 Serhiy Storchaka 7E bpo-38371 HioiHk. )

o PN R B AMLHL asyncio.wait () IMGE BT BREAE 301 lubgifele. (H Yury
Selivanov #il Kyle Stanley 7£ bpo-34790 1tk . )

* binhex4 FI hexbind FREMCHEFEH . binhex BiHHI %) binascii IR CHEFEH:
- b2a_hgx (), a2b_hagx ()

— rlecode_hgx (), rledecode_hgx ()
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(Hy Victor Stinner £ bpo-39353 H1 57k, )

* ast % slice, Index fil ExtSlice #{MH E 5% H I R 7E K Kk 1) Python Fit A H g # [ir. [V 24
i value AHMAFHE Index (value)., W4 Tuple(slices, Load()) MAFE
ExtSlice (slices). (Hj Serhiy Storchaka ¥ bpo-34822 H1Tifk. )

e ast 2§ Suite, Param, AugLoad #l AugStore M H E 7+ 1 HKH-7E A KB Python 7 A4 72
Br. BTN BT A B H A 298 Python 3 W i fC A5 A i #% Ir 8232 . (11 Batuhan Taskaya 7¢
bpo-39639 F1 bpo-39969 H1PA % Serhiy Storchaka 7£ bpo-39988 Hi ik . )

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

3.11 s l8. A PyEval_InitThreads () MIEERG M. H Python 3.7 #2 GIL £
Py_Initialize () #ti4k. (H Victor Stinner ¥£ bpo-39877 H1 k. )

* & A None fEJg shlex.split () BMIIEE S HNMIZCYIT . (i Zackery Spytz 7E bpo-
33262 TR )

* smtpd.MailmanProxy () BUYEE R FH, B N ELERAE MBI mailman [FIE 5 JCHE
JH. (1 Samuel Colvin #£ bpo-35800 FHTTHk. )

o PIYE 1ib2to3 ik & H} PendingDeprecationWarning. Python 3.9 £ 4]#: 5| PEG f#fT 28
(%L PEP 617), Python 3.10 W] PASxf3# lib2to3 [ LL(1) f#br# Ir AN REMEAT O #iEYL . 1ib2to3 Bt
Hn] BE S AE AR Python MUAS FPoges EARMEE . 1525 FEAH I 5 = R4 il 4n LibCST 8Y parso. (Hh
Carl Meyer 7£ bpo-40360 H1 57k . )

e random.shuffle () ) random TS E¥F 1. (1 Raymond Hettinger 7F bpo-40465 1 5iHR . )

9 B

e unittest.mock._ version_  _FREHREAC 2L .

e nntplib.NNTP: xpath () fl xgtitle () FVECHIEE. X&) H Python 3.3 #HEMFH. —
R, X SE AR PR NNTP IR 55 888 5 i SCRF i o XET xgtitle (), e nntplib.
NNTP.descriptions () Bf nntplib.NNTP.description (). (H Dong-hee Na £ bpo-39366
HFIDTHR - )

e array.array: tostring () fl fromstring () FECHBEE. B0 HE tobytes () Hl
frombytes () 414, H Python3.2 4 FEH . (i Victor Stinner ¥F bpo-38916 F1 57k . )

* REAHN sys.callstats () MECHFLR. H Python 3.7 BBl L4 5 M1 HE @£k Al
None. ‘B E—AMFIRAIAEHET CALL_PROFILE [i%EMI#E Python 3.7 HEB AR . (FH Victor
Stinner 7£ bpo-37414 F157Ek. )

e sys.getcheckinterval () il sys.setcheckinterval () RECHFER. ©111H Python 3.2
EEWFH. W sys.getswitchinterval () fll sys.setswitchinterval (). (Eﬂ Victor
Stinner £ bpo-37392 157k . )

* CH#(PyImport_Cleanup () E#RR. BRARSRY N : " HoRHE . RNFEH. ~ (H
Victor Stinner ¥ bpo-36710 1 5Tk . )

e _dummy_thread fil dummy_threading R EH A, XL H Python 3.7 BEHFT, &
MIEELFE L. (1 Victor Stinner 7£ bpo-37312 H1 o1k, )

e aifc.open() W54 aifc.openfp (), sunau.open () HJ 5|44 sunau.openfp (), PAK
wave.open () K94 wave.openfp () ¥ E. ‘©11H Python 3.7 #2E ¥ F M. (H Victor
Stinner ¥ bpo-37320 FTiHk. )

e threading.Thread [ isAlive () F¥EC# %R, B H Python 3.8 HE#F . H W H
is_alive (). (H Dong-hee Na fE bpo-37804 157k . )

e ElementTree Bilfitf Element Tree il Element 2351 getchildren () #l getiterator ()

FEE AR, EAf1FE Python 3.2 HE#F H. M A iter(x) #{ list (x) FHA x.
getchildren () /i x.iter () B list (x.iter()) M x.getiterator (). (1 Serhiy
Storchaka 7£ bpo-36543 H1 k. )
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e |[HH) plistlib API B #i#51%, ‘B H Python 3.4 B E 85 M. B load (), loads (), dump ()
N dumps () ZERREL. AN, use_builtin_types &2 C A2 1T %%ﬁ}iﬁ byteS XT%’% (1 Jon Janzen
fbpo—36409 FTTER . )

* C %l PyGen_NeedsFinalizing E#FIR. BARUE A, K&K, HEH PEP 442 5L
W2 JGARAE CPython By EAM 5 #% /1. 1y Joannah Nanjekye 32ft%h T . (Hj Joannah Nanjekye 7&
bpo-15088 H1 7k . )

* H Python 3.1 #2 #5571 544 base64 .encodestring () base64 decodestring () Lg%
4 EPh ] base64.encodebytes () il base64.decodebytes (). (Hl Victor Stinner ¥ bpo-
39351 it )

e fractions.gcd () R E #HHE %, © H Python 3.5 4 7 ] (bpo-22486): % ¥ il math.
gcd () . (H Victor Stinner FF bpo-39350 F 5k . )

* bz2.BZ2File [ buffering TE S E 954 %. B H Python 3.0 EEI# Z 1%, HHE¥H S5 k&
DeprecationWarning. W& A—FTFF SCHRF Gk 45 6 SCAFE9$TFF 720, (H Victor Stinner
7E bpo-39357 Hitk. )

e json.loads () W encoding TEZE MR . '©7E Python 3.1 FE ¥ 37 A1 Z 8% ; B Python 3.8 L f#
He¥esg|k DeprecatlonWarnlng (1 Inada Naoki ¥E bpo-39377 15tk . )

e with (await asyncio.lock): flwith (yield from asyncio.lock): IBMEAHZ
Y H, WM async with lock., asyncio.Condition #l asyncio.Semaphore [ FEH
. (H Andrew Svetlov 7£ bpo-34793 H1 57k, )

e sys.getcounts () K%, -X showalloccount g2 f7iE W DA K& C 45 # (& PyConfig 1Y
show_alloc_count FEEHEEK. BEIEEMHE X T COUNT_ALLOCS ZZM4Fk Python 413
A%, (fh Victor Stinner ¥£ bpo-39489 157k, )

* typing.NamedTuple ) _field_types B ECHFIR. B H Python 3.8 EE ¥ 7 . HH
__annotations__ J&ME. (H Serhiy Storchaka ¥ bpo-40182 FH TR )

e symtable.SymbolTable.has_exec () HFEEWHEE. B H 2006 2B FT, 48E R
V4R [ False, ({4 Batuhan Taskaya ¥E bpo-40208 Hi5i#k . )

e asyncio.Task.current_task () flasyncio.Task.all_tasks () E#if%. ©11H Python
3.7 ECHFE , WRAT AT asyncio.current_task () fl asyncio.all_tasks () . (Hf Rémi
Lapeyre 7F bpo-40967 H15tHk . )

e html.parser.HTMLParser [ unescape () O (‘B H Python 3.4 EWFH ). W
i html.unescape () FRFFERFG ] HEEA R ) unicode F4F

10 #2453 Python 3.9

AT T e Rl ) S DA K ] B S U Y A R 2 1

10.1 Python API #9354t

e __import_ () Ml importlib.util.resolve_name () MIESTF| % ImportError B Z |l
Fr5 &) ValueError. Jififa 75 I B[R] 3+ Python 3.9 FHE R RRUAS B H 5 R 75 L4l
] except (ImportError, ValueError) : JR[EBHEIKME .

o venv i MAANTRF __VENV_PROMPT__ #{i% A "" WG DLAVE ARG ALHE

e select.epoll.unregister () FENSTZIE EBADF 4% . (H Victor Stinner ¥F bpo-39239
TTHR )

* bz2.BZ2File W) compresslevel JE ZE W NINIR X EFIE S, HN buffering XS E i %. (H
Victor Stinner 7£ bpo-39357 H i k. )
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o fiifb T AST Wy B #:/E. i REIFAEMNWHERRE, ¥ RY A R A cHIE A ok
£ Z. Index (value) ¥ iR [\ value A~ B, ExtSlice(slices) iR A Tuple(slices,
Load ()) . (Hj Serhiy Storchaka 7£ bpo-34822 H157jik . )

« UEEHT -E S -1 GAFTSEET inport 1ib BB I{E S Z s PYTHONCASEOK M5 &,

e encoding T2 ENENAUR XA FIE S B INE] £tplib . FTP fll ftplib .FTP_TLS 2K, Jf HERIA
%= i Latin-1 A UTF-8 LG RFC 2640,

e asyncio.loop.shutdown_default_executor () EgUSINE| AbstractEventLoop, X

WREMR A BB IHFIEERR 24 E 595 . (1 Kyle Stanley 75 bpo-34037 H15{Rk . )
o BB T __future_ BEHUPRARORERE AR R R PAR 1E5 IR SHEARAT 0P O . HEZ B CA

PyCF_ALLOW_TOP_LEVEL_AWAIT 45 CO_FUTURE_DIVISION &4 45, (H Batuhan Taskaya
TE bpo-39562 H 5Tk . )

« array ('u') BUEMH wehar_t fEh C A A& Py_UNICODE, X/ PNIAE AL HATH,
>~ H Python 3.3 52 Py_UNICODE 42 wchar_t H#4% . (Hi Inada Naoki fF bpo-34538 FRTTRR . )

* BIAE logging.getLogger () API Y e A& Fx 'root ' WHRFIR AR HEILRAR, MAEZHIE
MR [E]— 442 Troot ' BYAEMR H 750 sk, X AT BE < s ma 2 P AR Il A A — 4
N 'root! MARMR HEICRAT, SHAERAHN "root.py' W E ZHMH ] logging.
getLogger (__name__) B HEICREHHITELL. (H Vinay Sajip 7& bpo-37742 HTTHk . )

* M FE PurePath WY 7 b P 24 & A str B{ PurePath [ 5Z 6 DA 4b 1 XF 5 B 2 & [H]
Not Implemented i AN/E&FH| & TypeError, XIF AVFAIENIRH FIARAIRHAEZE. (H
Roger Aiudi 7 bpo-34775 F1 ik, )

10.2 C API 1951t

o HErBLRBRY LBl (BIANffif PyType_FromSpec () FIZ{Ll APT AL {5]) H Python 3.8 2y
WA — X HEAIS R 5] . 1E 40 Python 3.8 f#57°C API HE R F4r FIraks , X6 1 R 41 i ok
b, XYY RSGEMEIER, (AXTHA A E X tp_traverse AR ERUL, WIEHLRITE
WA B E X tp_traverse REAT TR RIVZEEL,

N

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

IR AR 7 B A FC4, T8 (B HAM2E) 1) tp_traverse, WEMfff Py _TYPE (self) H#
Pl —R o RN Y G AR5 tp_traverse HRAL,

RBBIARUL, WERIRAY tp_traverse BEELIELAT A%

base->tp_traverse(self, visit, arqg)

LRSI

#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));

(FItakss)
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(£ 50

}

#else

(S0 bpo-35810 Fl bpo-40217 TREZIFE..)

PyEval_CallObject, PyEval_CallFunction, PyEval_CallMethod i
PyEval_CallObjectWithKeywords PR C # % M. i W JH PyObject_Call () K HAF
IR (FEIES I bpo-29548., )

10.3 CPython 35838083

#5Y LOAD_ASSERTION_ERROR f:{EHY JH T AL P assert 4], fEZ WA A B, f0 R
AssertionError 5 #% 5 i ) assert 154K A BEIE# 2 1E. (1 Zackery Spytz £ bpo-34880
HGTER . )

COMPARE_OP RS L HHF 73 A MU A B 5%

— COMPARE_OP i T & i

— IS_OP FTis’ AI'is not’ &M

— CONTAINS_OP T in’ f’not in’ £

— JUMP_IF_NOT_EXC_MATCH il T try-except’ 15/] R F 55 o
( Hy Mark Shannon £ bpo-39156 H1 ik . )

11 #2aE

Ff ——with-platlibdir ¥EIZEME] configure WA : V&L JEEHEMAFR, RETEHT
sys.platlibdir @MEd. S sys.platlibdir J8H: TR . (1 Jan Mat&jek, Matgj Cepl,
Charalampos Stratakis F/1 Victor Stinner £ bpo-1294959 F1 57k, )

COUNT_ALLOCS #ik i 2 e w8 . (i Victor Stinner ¥F bpo-39489 FHTTHR . )

14k Windows “F-5 -, MAEFEM setenv () Ml unsetenv () KA Python, (1 Victor
Stinner £ bpo-39395 H1TTHk. )

1) Windows -5 1, 818 bdist_wininst ZEMIAECAZE I 3. (RS I bpo-10945.)

27E macOS | PSS Python I, _tkinter BI{fERHEERIIERGN Tel #1 Tk fERE, WIRE
8433 /Library/Frameworks Wi, SUHITERIHE macOS AATAR ERYE L —4E. anRiE
{#iff] ——enable-universalsdk= 8 —isysroot HiFfiHLEI E T macOS SDK, N H 42 SDK
A G, BAAFT AR T DAE T ——with-tcltk—includes fll ——with-tcltk-1ibs K&, (H
Ned Deily £ bpo-34956 T Ek. )

Python FLYER] DA% YT Windows 10 ARM64 3474415 . (Hy Steve Dower ¥ bpo-33125 FR TRk, )

PUAE M4 ——pgo Bf—2L B g I il 2 i ket o X 26l S 3549 m 7 PGO {T:45 i [a] - L n] BB TG
BRI AT AT SO AL RERE o X FERE AT S5 IR 24 15 £ . s 752 B ool 2 R1g
(1) o XA MUE ] BE P B P R 22 A 28, AR TR AR 4 XN 2 RN IS R S R T 2
1Sk, MW AR . /configure [..] PROFILE_TASK="-m test --pgo-extended"
RMRZNHIAS AT R o FRATAPRIEEA PGO AF: 55 4E R = AL sE PR AR . 200 G IR A8 1 ) P B 24
HATIBATA R UEM L, o5 R el T BRI . TAE A I dmid LREE. (S5
bpo-36044 1 bpo-37707 T fRiFNE.)
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12 C API g9z

121 Kot

« PEP 573: ¥l T PyType_FromModuleAndSpec () M T i@ i 2% K X Bt — 4> L 3k
PyType_GetModule () #ll PyType_GetModuleState() f F é’}{ EX BEHe  HOR S, A&
PyCMethod fil METH METHOD AT F— Aﬁ/ﬁlﬁ[tﬂ/ﬁ\ﬂr_xﬁﬁfﬁﬁgé (H Marcel Plch F1 Petr
Viktorin £ bpo-38787 FA Tk . )

o W4T PyFrame_GetCode () BREL: FREUWIATIS. HMT PyFrame_GetBack () pRE: FREML
MR — A4S, (Hy Victor Stinner 7 bpo-40421 Hr 5Tk )

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

o MY T PyThreadState_GetInterpreter () Ml PyInterpreterState_Get () HREJH T Ik
WUERESR. WINT PyThreadState_GetFrame () PR T 3KHL Python %Iﬁmﬂﬁﬂ:ﬁ%ﬁrllﬁo s
fllT PyThreadState_GetID () HREL: 3REL Python ARSI ME—FRIH4F. (B Victor Stinner ¥F
bpo-39947 H1ETHk. )

* FF¥ Y AH PyObject_CallNoArgs () BREANANE] C APL, % ok £ v A i AR AT 2 800 ) —
Python ] il HI X} 5. B @A S E0 A Python XS A SR 7. (H Victor Stinner T
bpo-37194 F1 Tk, )

o ZFR CAPI Hfektds (WRsE X T Py _LIMITED_API %%) :
- &t Py_EnterRecursiveCall () #ll Py_LeaveRecursiveCall () /E N KB T

Z W APL. T2 Z Fi AR P2 il 1) 58 3, HIX B8 XA RES oYk 1 7] PyThreadstate.
recursion_depth FEHZM C API —[m%iiF (LZMIKTEZIR C APT U2 RBEWIRY) .

- PyObject_INIT () Ml PyObject INIT_VAR() UM “AiBEIH” pREDA B S H 41

o
(th Victor Stinner 7£ bpo-38644 Fil bpo-39542 FRTTRR . )
o N7 PyModule_AddType () PRELAPNREZEAUIMA BB b, (H1 Dong-hee Na £ bpo-40024
5Tk )
* ¥4 PyObject_GC_IsTracked () #l PyObject_GC_IsFinalized () FREGINE| A API DA

VF43- 5| #5 1] Python %52 24 ﬁﬁ%EE%}iiﬂﬂiiﬁ%Eéé%ﬁﬁﬂﬁl%l%%ﬁ?%% (H1 Pablo Galindo Salgado
E bpo-40241 HFTiHk. )

o WINT _PyObject_FunctionStr () VAFREUERBEEXT WM P AT FRRIER. (H Jeroen
Demeyer 1£ bpo-37645 FH{&1E . )

o H4NT PyObject_CallOneArg () HFIHARA MBS HWNS (H Jeroen Demeyer 7
bpo-37483 HHEIE.)

12.2 #2453 Python 3.9

e PyInterpreterState.eval_frame (PEP 523) ¥l ¥£ 5 T A ¥ 1) & & 4 B = sstate
(PyThreadState*). (H Victor Stinner 7£ bpo-38500 F1 57k . )

o PRAIHL: PyModuleDef ) m_traverse,m_clear fl m_free Z RIS S SKE M R
B BCBF R S TR R o XA 00 h IR E R 6 8 2 5 BASCREAT (Py_mod_exec %) Z
IR Z) . SEUERHIDL, XL PR EUTE m_size KT 0 7f HAEHURZS (BP PyModule_GetsState ()
(IR IEME) A NULL BPRERS0E A o

BEABBURS YRR (m_size <= 0) AEZEILI,

* PAEQR Py_AddPendingCall () @FE FHRE NI, RS A TiRedsn i i H
P, WA AR . BT RRER eI A T A SV A H %12, (1 Victor Stinner
1E bpo-39984 57k . )
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o Y —F EIHFHH (W PyConfig.use_environment ¥4 0) BPRFASFL# H Windows yEfF 3k
%}Jﬁnﬂ(, sys.path. X&IAE Windows |k A Python [A#:4E. (H Zackery Spytz ¥F bpo-8901
TTHR - )

o AR PyStructSequence_UnnamedField PUE N &1 A5 m—MF& % E . () Serhiy
Storchaka ¥£ bpo-38650 15Tk . )

o IYE PyGC_Head G5 EAEHAN . & HAERNTE C API (pycore_ge.h) F15E X, (H Victor Stinner
JE bpo-40241 F1 57k, )

e Py_UNICODE_COPY, Py_UNICODE_FTILIL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode (), _PyUnicode_AsUnicode PA

M PyUnicode_AsUnicodeAndSize () £ C H#{tric HE F+H. B H Python 3.3 it E ¥
PEP 393 /], (pj Inada Naoki 7£ bpo-36346 H15iHk. )

* Py_FatalError() MW — T HNICR LA R B A M ETER, BRECEXT
Py_LIMITED_API % . (H Victor Stinner 7F bpo-39882 H1 5Tk . )

« vectorcall Hpis PLAEZEKH A %ﬂ%fﬁﬁw’ﬁ%ﬁﬁzo ({2 bpo-37540 T fRTEN . )
o AR SEER A T BUAE E R
- PyObject_IS_GC () ta%ﬁ%ﬁ&%@&o

— PyObject_NEW () ZE BN PyObject_New () ZEHIH 4, M PyObject_NEW_VAR()
7 B h PyObject_Newvar () B 3 4. B 145 A H # 1 Il PyTypeObject.
tp_basicsize K.

- PyType_HasFeature () FfE 224 PyType_GetFlags (). HEZHIMAT, M4ZR
[ C APL ARH A I B & %Efﬁlﬁl@] PyTypeObject.tp_flags ﬁjﬁﬁo

- PyObject_GET_WEAKREFS_LISTPTR() ZEHHE M AWM R EcHE U W
PyTypeObject .tp_weaklistoffset Ji§ifi.

— PyObject_CheckBuffer () U WHE M NEKE: ZE S HBE1HE PyTypeObiect.
tp_as_buffer J§i.

- BFE PyIndex_Check () R2# AR ZE] R E AR SE BIAN s PyIndex_Check () &
BB . ZESEHEYN PyTypeObject . tp_as_number K H.

(1215 bpo-40170.,)

12.3 k&
e pyfpe.h [{J PyFPE_START_PROTECT () Fll PyFPE_END_PROTECT () % M3ZFEM C API i
HEW:. (H Victor Stinner ¥E bpo-38835 15k, )

* PyTypeObject [ tp_print (% FR. ‘BEFE Python 2.7 K2 Bl i MRAS F I ACRE AT S4T EN 3 SC
. A Python 3.0 ji2, B CHZIEH HATHHEH . ( Jeroen Demeyer 7£ bpo-36974 H15THk. )

« ZKBR C APL el (W& LT Py_LIMITED_APT %) :

- PAF R E M Z IR C APT AR
* pyThreadState_DeleteCurrent () (H] Joannah Nanjekye ¥E bpo-37878 H1 itk . )
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* Py_ForgetReference ()
* PyTraceMalloc_NewReference ()
* Py_GetRefTotal ()
* TEAZBR C AP H MR T R SEIRARHIL ] -

* PyTrash_UNWIND_LEVEL
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* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py_TRASHCAN_END
* Py_TRASHCAN_SAFE_BEGIN
* py_TRASHCAN_SAFE_END
R B R BRI E LB = N C APL:
* _PyDebug_PrintTotalRefs ()
* Py_PrintReferences ()
* Py_PrintReferenceAddresses ()

* Py_tracemalloc_config

* _Py_AddToAllObjects () (Py_TRACE_REFS W& % J&E)

(i Victor Stinner ££ bpo-38644 1 bpo-39542 F1 k. )

e B T _PyRuntime.getframe ) T H [ T _PyThreadState_GetFrame %%, % % &
_PyRuntime.getframe [J —/jl#%. BN HWNHEH C APL X4 A FF. M R T
PyThreadFrameGetter 2%, ([ Victor Stinner ¥F bpo-39946 FH Tk . )

* M CAPIRE[R T oI R%EL. 1 Bl PyGC_Collect () FRiFZFrA H M. (H Inada Naoki
FI1 Victor Stinner ¥E bpo-37340, bpo-38896 F1 bpo-40428 H1 5k . )

PyAsyncGen_ClearFreelLists ()
PyContext_ClearFreelList ()
PyDict_ClearFreelList ()
PyFloat_ClearFreelist ()
PyFrame_ClearFreelist ()
PyList_ClearFreeList ()

PyMethod_ClearFreeList () fll PyCFunction_ClearFreeList (): HEHEMNEHH

HyIRC R
PySet_ClearFreeList (): £& H ¥ F AL Python 3.4 FHif5 %,
PyTuple_ClearFreeList ()

PyUnicode_ClearFreeList (): Unicode [ Hi%# 7 Python 3.3 g f2l4: .

e #[& T _PyUnicode_ClearStaticStrings () B%k. (Hi Victor Stinner £ bpo-39465 FH TRk . )

» #& T Py_UNICODE_MATCH, B 4t PEP 393 fr3: {1, B Python 3.3 ;& AF-0] f. W AR
PyUnicode_Tailmatch () pE%k. (H Inada Naoki FE bpo-36346 H1 k. )

cE B T B E XMH R LB E DMk SO BT &3 APL £F 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., (M Pablo Galindo Salgado fE bpo-39372
TTHR )
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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.
2.
3.

Literal now de-duplicates parameters.
Equality comparisons between Literal objects are now order independent.

Literal comparisons now respect types. For example, Literal [0] == Literal[False] previ-
ously evaluated to True. It is now False. To support this change, the internally used type cache now
supports differentiating types.

Literal objects will now raise a TypeError exception during equality comparisons if one of their pa-
rameters 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, universal2, 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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