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PEP 693 -- Python 3.12 %71t %i

1 HE--RHER

Python 3.12 is the latest stable release of the Python programming language, with a mix of changes to the language and
the standard library. The library changes focus on cleaning up deprecated APIs, usability, and correctness. Of note, the
distutils package has been removed from the standard library. Filesystem support in os and pathlib has seen a
number of improvements, and several modules have better performance.

The language changes focus on usability, as f-strings have had many limitations removed and 'Did you mean ...” suggestions
continue to improve. The new type parameter syntax and type statement improve ergonomics for using generic types
and type aliases with static type checkers.

This article doesn’t attempt to provide a complete specification of all new features, but instead gives a convenient overview.
For full details, you should refer to the documentation, such as the Library Reference and Language Reference. If you
want to understand the complete implementation and design rationale for a change, refer to the PEP for a particular new
feature; but note that PEPs usually are not kept up-to-date once a feature has been fully implemented.

TR -

* PEP 695, KBS IELM type ifH]
HTTEE R -

* PEP 701, i 5475
FRRE SR T 3k -

* PEP 684, fFEZRFi0k GIL

* PEP 669, {RFFHIRY TS

o £} NameError, ImportError fil SyntaxError R&E St T Did you mean ...” 32774 B,
%} Python FH B 24 it :

e PEP 688, f#iH] Python [ Z&af X HiY
o 22 v g R

« pathlib.Path B T4k

* os FEHAG T Z WX Windows SRR IGH

o TE sqlite3 BIHBEINT G475 m.

o BT BATH AN INAY isinstance () FIFRIE T 2 £ 20 fEA0HEHE


https://peps.python.org/pep-0693/

* asyncio WMMERESAG T Z0Ht, —LEEUMENN R RAT 75% Ryfe i

* A command-line interface has been added to the uuid module

* Due to the changes in PEP 701, producing tokens via the t okenize module is up to up to 64% faster.
AP

¢ Replace the builtin hash1ib implementations of SHA1, SHA3, SHA2-384, SHA2-512, and MDS5 with formally

verified code from the HACL* project. These builtin implementations remain as fallbacks that are only used when
OpenSSL does not provide them.

C API itk

e PEP 697, unstable C API tier

¢ PEP 683, immortal objects
CPython S Ayt :

e PEP 709, comprehension inlining

e CPython support for the Linux per f profiler

» Implement stack overflow protection on supported platforms
T R ARIE R -

e PEP 692, using TypedDict to annotate **kwargs

e PEP 698, typing.override () decorator
HEWFEH . FBRRE R

¢ PEP 623: Remove wstr from Unicode objects in Python’s C API, reducing the size of every st r object by at
least 8 bytes.

e PEP 632: Remove the distutils package. See the migration guide for advice replacing the APIs it provided.
The third-party Setuptools package continues to provide distutils, if you still require it in Python 3.12 and
beyond.

¢ 2h-95299: Do not pre-install setuptools in virtual environments created with venv. This means that
distutils, setuptools, pkg_resources, and easy_install will no longer available by default;
to access these run pip install setuptools in the activated virtual environment.

e The asynchat, asyncore, and imp modules have been removed, along with several unittest.TestCase
method aliases.

2 FeFe
2.1 PEP 695: #E;8iEi%

PEP 484 T 1z B AN ek B0 (U PRANTETA ARy, X AR RS RO R, I A 2R 2.
PEP 695 5| AT —FPHiiy . e, SR 7 2R A 2 BE2RA sk

def max[T] (args: Iterable[T]) —-> T:

class 1list[T]:
def _ _getitem__(self, index: int, /) -> T:

(Rt



https://github.com/hacl-star/hacl-star/
https://peps.python.org/pep-0623/
https://peps.python.org/pep-0632/
https://peps.python.org/pep-0632/#migration-advice
https://setuptools.pypa.io/en/latest/deprecated/distutils-legacy.html
https://github.com/python/cpython/issues/95299
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0695/

(£ 50

def append(self, element: T) —-> None:

WAk, % PEP 5| AT —MEn ik i type BRI KB, KB 2AE TypeAliasType B
:

’type Point = tuple[float, float]

FA H| 44 n] PLJE generic:

’type Point [T] = tuple[T, T]

ik L TypevarTuple Ml ParamSpec 62, VARSI Typevar £5:

type IntFunc[**P] = Callable[P, int] # ParamSpec

type LabeledTuple[*Ts] = tuple[str, *Ts] # ITypeVarTuple

type HashableSequence[T: Hashable] = Sequencel[T] # TypeVar with bound

type IntOrStrSequence[T: (int, str)] = SequencelT] # TypeVar with constraints

R 55 44 (B DA B 36 1o B v ) T 0 SR 2R ) 00 R 29 SRS 7 B A EA TSR AL (2 I SR AED
R I 23 AT LAG | RS JEHE ST R SR HA S

u_ﬁ&j%@wﬁ%mEU%E’J*ﬁﬁ%ﬁ“mED%Bﬁ?ﬁﬂ%ﬁﬁﬂ&ﬁméaﬁffﬁﬁﬁﬁmﬁm UL, AEAESNERAE FH 3 AN BT
o fElim, BT AR T AR B R B MR A . B, fEE R G, ASRETEAREE

lzﬂ] A XBBSH B TS LR TEE, ES 0 type-paramso

AT SR E X, BIA T R VR S, B BRYEE . AREEAE IR T R R R BT

%&&Vﬁﬂmﬁ, {H5 P 2AE FIAE 3 A0 22 5 XK A] . FE Python 3.13 W, ARyt REAEARVEAE F 4 op 1E 475K

HLZA1ES W PEP 695,

(PEP i Eric Traut %, f Jelle Zijlstra, Eric Traut F1E At AYE gh-103764 F5ZHL. )

cm

2.2 PEP 701: f-ZfFeap)a iRt

PEP 701 HUH 7 X - 473 g —SE B o £ 5 Py IR0 2k U0 BIAE iT DA AT AT 20 Python 23k
A, BFEEM TSR0 TR E AR SR R R %Iﬁé’]?ﬁ% AR R SRHLLA L, unicode 5% S
Ho AEBATHEAIN T

55 H: AE Python 3.11 1, F ] SARIC - FAFH A G515 25| % SyntaxError, JH{HH
IR 515 (WIAE AP O 5 S X5 |5 8 =515 ) . 7E Python 3.12 1, {REIAE

AT PAARA T

>>> songs = ['Take me back to Eden', 'Alkaline', 'Ascensionism']

>>> f"This is the playlist: {", ".Jjoin(songs) /"

'This is the playlist: Take me back to Eden, Alkaline, Ascensionism'

VLR, PR TR, X SRR R IR, SRR R R AR
SRS, MR TR RS Lo beh. Lk, R TSI R S £
Fif:

>>> FUMNSET NN S EN S EN ]I L]
o



https://peps.python.org/pep-0695/
https://github.com/python/cpython/issues/103764
https://peps.python.org/pep-0701/

T B £ 3 AT DAE R A UL B S AT A 24 Python S2akat, PRCEIAE AT DME B ES £ 54
R

>>> FW/FENSEWSEW SEW SEW 4 LW AN aw L i n
o

o ZATFAEAMTERE AL Python 3.11 W, {-FAFE IR AE—ATH 58 e X, BIE -7 47 ep i 32
BATEIEF RO T A ARE 24T (WIHELAT P € LHIBIR T ) . KRBT E MRS . 78 Python
312 ", ARBUAER] DARE SCESEATRY £ 47 3 HFUS I YIRS -

>>> f"This is the playlist: {", ".join([
'Take me back to Eden', # My, my, those eyes like fire
'Alkaline’, # Not acid nor alkaline
'Ascensionism’ # Take to the broken skies at last

DR
'This is the playlist: Take me back to Eden, Alkaline, Ascensionism'

o [AHEF] unicode F4F: 7E Python 3.12 Z |, f-FAFERFRIBXAE ST \ F4F. XN T unicode
¥ (I \N{snowman}), B EFFIGE \N oy, X AR BEAEN £ e Rk atal
PRI 5y BIAE, VRAT AR Rk

>>> print (f"This is the playlist: {"\n".join (songs) }")

This is the playlist: Take me back to Eden

Alkaline

Ascensionism

>>> print (f"This is the playlist: {"\N{BLACK HEART SUIT}".join (songs) ")
This is the playlist: Take me back to Eden¥YAlkaline¥YAscensionism

W25 5 )L PEP 701,

BB RER— A IE TR A FF 2 GE B PEG b SRARNT 74780, BUE PR A BRI B &
SR, SRR IRV YIOIE . BN, FE Python 311w, TR f-FAFHRFG K —4> syntaxError:

>>> my_string = £"{x z y /" + £"{1 + 1}"
File "<stdin>", line 1
(x z vy)

AANA

SyntaxError: f-string: invalid syntax. Perhaps you forgot a comma?

THR 4 DH AL B BAEAT P A D) O 8 ﬁﬁﬂ%@l__t%ﬁ)\jﬂiﬂﬂﬂ%"??ﬁi% £ Python 3.12 1, 4T
-7 2 ] PEG MM TRy, PGS DO ST ARG ), I n

>>> my_string = £f"{x z y}" + £"{1 + 1}"
File "<stdin>", line 1
my_string = £"{x z y/}" + £"{1 + 1}"

AANA

SyntaxError: invalid syntax. Perhaps you forgot a comma?

(Hi Pablo Galindo, Batuhan Taskaya. Lysandros Nikolaou, Cristidn Maureira-Fredes £l Marta Gomez 7 gh-102856
1 tEk . PEP [ Pablo Galindo. Batuhan Taskaya. Lysandros Nikolaou ] Marta Gémez $£%5 ).,



https://peps.python.org/pep-0701/
https://peps.python.org/pep-0617/
https://github.com/python/cpython/issues/102856

2.3 PEP 684: fi#$52%4% GIL

PEP 684 5| A\ T RGN GIL, (EAFILLE ] DLRIEEA S ARG 2 GIL 1 TREds . X5 L1 Python
FEFFFE M 24> CPU #lss Jﬂ:fl’ﬂétﬁ Hi{LREE C-APL ], AL AY Python APL Fiii -1 3.13 vhifs
.

{358 Py_NewInterpreterFromConfig () PRECKANEHAG BN GIL 19 fEFS:

PyInterpreterConfig config = {
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig_OWN_GIL,
bi
PyThreadState *tstate = NULL;
PyStatus status = Py_NewlInterpreterFromConfig(&tstate, &config);
if (PyStatus_Exception(status)) {
return -1;
}

/* The new interpeter is now active in the current thread. */

A RKAMTR; C-APL T T REas AR RERS L GIL I 2 /R, 12 )L Modules/_xxsubinterpretersmodule.c.,
(rh Eric Snow ¥£ gh-104210 1 57k . )

2.4 PEP 669: %3t CPython B9{K 5200 st

PEP 669 5 3TN APT T PERE s . IR &AL ARAE CPython i F R T B . B8 TR
FIRFHE, BB Rl A7, Sei . BRERSRSR. XEMRE VR RO VRB ST AU AT T4, S48 70
PRI A A B 2 LRI . B3 sys .monitoring TR

(Contributed by Mark Shannon in gh-103082.)

2.5 PEP 688: {#4& 4 X thi #£ Python g} a]
PEP 688 5| A T —FifE Python {XHG i i b K HMUAY 5. S2BL __buffer_ () HERIZHIAE T DAVER
SR ph I RAU

I collections.abc.Buffer ABC (i EYE) $2HL T —FhRIR G of KX R BARHE T, BlanfEss
BAERE . #Y inspect.BufferFlags M2 F /R0 HF H & LErh KA @2 FRE.  (F Jelle Zijlstra 7£
gh-102500 H1 577k )

26 PEP 709: #SXAE
L, FIFAE AT SR IR R I, TR R TS 2 — T — U RO S . o
AT DLRHE S P TR BER B Wit 241915515 PEP 709,

AR EH%HFP&&WT KB HIMENE R AR, FERHESSUS AR L. WSS
B Len] WA N AL

. @ﬁﬂ*ﬂ‘ﬁﬁ%ff T ERR AT, PR BRI PR 4 5 7 A R R
* symtable BEHURFAFNEAMES R E TSR BUMAZ e, #5301 locals K615 £ R EUH)

.
ARSI Locats () AU SAIMBIBIVER. WO S5 5505
0 AR o



https://peps.python.org/pep-0684/
https://peps.python.org/pep-0554/
https://peps.python.org/pep-0554/
https://github.com/python/cpython/tree/3.12/Modules/_xxsubinterpretersmodule.c
https://github.com/python/cpython/issues/104210
https://peps.python.org/pep-0669/
https://github.com/python/cpython/issues/103082
https://peps.python.org/pep-0688/
https://github.com/python/cpython/issues/102500
https://peps.python.org/pep-0709/

o — M HBEHEMR Llocals () WHESK (BN [k for k in locals () ]) TE/FaBEES (B QA AL 7
2EHE) P LT 1547 i AT §E 5: 30" RuntimeError: dictionary changed size during iteration”, 4745 WA 1Y
for k in locals(): ZFfCRSPREF 2. TREQUILES IR, WSO B4 B 58 H T
keys = list (locals()); [k for k in keys],

(fh Carl Meyer #1 Vladimir Matveev 7& PEP 709 FF 5ik . )

2.7 BHEISEIRES

© 45| %M NameError i m RN, ARRER Wom O B DRI BT AR I 2 v ) BB 1A Y
—¥#4%. (i1 Pablo Galindo 7 gh-98254 H1 5. )

>>> sys.version_info
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'sys' is not defined. Did you forget to import 'sys'?

o ICHEERXTSEFIRY NameError S ISR BN . IUAEANSRAE 5K T NameError [ SL H A 55
W ZFRsE M EIENE, B EE self. <NAME> WA YEME RIS H i VS Ee 5. (i
Pablo Galindo £ gh-99139 H 57k, )

>>> class A:
def _ init_ (self):
self.blech = 1

def foo(self):
somethin = blech

>>> A().foo ()
File "<stdin>", line 1
somethin = blech

AAAAA

NameError: name 'blech' is not defined. Did you mean: 'self.blech'?

s WHFTHUH A import x from y MAZ from y import x B=4H) SyntaxError £HRTH
. (f Pablo Galindo 7£ gh-98931 H15iHk. )

>>> import a.y.z from b.y.z
File "<stdin>", line 1
import a.y.z from b.y.z

AAAAAAAAAAAAAAAAAAAAAAN

SyntaxError: Did you mean to use 'from ... import ...' instead?

e KRN H from <module> import <name> {EA]G| K ImportError B M S HIERIE
<module> ] AN <name> M(E$EH AL . () Pablo Galindo ¥F gh-91058 H1 57k . )

>>> from collections import chainmap
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ImportError: cannot import name 'chainmap' from 'collections'. Did you mean:
— 'ChainMap'?



https://peps.python.org/pep-0709/
https://github.com/python/cpython/issues/98254
https://github.com/python/cpython/issues/99139
https://github.com/python/cpython/issues/98931
https://github.com/python/cpython/issues/91058

3 BRIDIRRAIIE b
AATE TR0 SR A typing BB FEHE L,

3.1 PEP 692: {§ ] TypedDict #{TEFEAY **kwargs FKEIRF

TERBLE A HHY **kwargs RAURTE (1 PEP 484 5IA) HAFTERTA **kwargs HRJET A —R AR FH I
NIRRT
PEP 692 i i KB AL I T ML ALE 1 PR B4 X * *kwargs RUZEARARTET 5

from typing import TypedDict, Unpack
class Movie (TypedDict) :
name: str

year: int

def foo (**kwargs: Unpack[Moviel]):

ELZ Y1152 )L PEP 692,
(Hi Franek Magiera 7F gh-103629 F1 k. )

3.2 PEP 698: FBEfSEIMIEINZE
— A HI B % typing. override () EVRINE] typing Bierh, &R RERIG R % LB R ER

KRR, EAFRIGESAES TR EEELRHIRAI A SLhs A E SRR O TR R
il

from typing import override

class Base:
def get_color(self) -> str:
return "blue"

class GoodChild (Base) :
Qoverride # ok: overrides Base.get_color
def get_color(self) -> str:
return "yellow"

class BadChild (Base) :
Qoverride # type checker error: does not override Base.get_color
def get_colour(self) —-> str:
return "red"

HZ 4772 L PEP 698,
(rh Steven Troxler & gh-101561 FA Tk, )



https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0692/
https://peps.python.org/pep-0692/
https://github.com/python/cpython/issues/103629
https://peps.python.org/pep-0698/
https://github.com/python/cpython/issues/101561

4 HihiEStEEesy

o fEMTAR BUEAE AT S S P AT IIRAURS I 5 | % syntaxError, (i Pablo Galindo 75 gh-96670 HiTT#k. )

s N RA BE SCF I B R R AL A A A B TE & & R SyntaxWarning, T A 2
DeprecationWarning, flll, re.compile ("\d+\.\d+") MAES KT SyntaxWarning ("\d"
e — N TRRUWEE SUFH, 5 R GG FAF R R FRR IE R A: re.compile (r"\d+\.\d+")). ¥
Kk ny Python A F1, 2 F5| % SyntaxError, [iiAN4 SyntaxWarning. (H Victor Stinner Ff
2h-98401 H1ITTER . )

s L RTF 00377 (B "\477") WY\ H LS, AE Python 3.11 p g FEH, BAE S A
SyntaxWarning, [fj AN DeprecationWarning. ¥ & K Python R A 1, ‘B4 &H & K £
SyntaxError. ([ Victor Stinner ¥£ gh-98401 H1 5 Fk. )

o RAFEEE S X AR P AL B BUAE AT DAEIR(E 85K (o =) . B, #E [ (b := 1) for
a, b.prop in some_iter] ¥, BFESRVFX b PEATIRML. WHER, WG PEP 572, (3R fRiFm
FAEAEAE T H AR A AS B (A0 2) BRME. (1 Nikita Sobolev 7 gh-100581 FHTTHK. )

o TERBRBIXILRIY) __set_name_ FEHH| AR FHAFH RuntimeError X%, FF30EER
Y2k PEP 678 YERA B S, (i Irit Katriel £F ¢h-77757 Hi5iek. )

* 2 try-except* H i i P A ExceptionGroup H 5| K7 — P REMN, %RE A HEKAE
ExceptionGroup H. fF 3.11.4 MR EFT T8 . (H Irit Katriel £ gh-103590 HTiHK. )

o BRI BAE FAE Python 5235 TR IGERAY eval-breaker L [E7F, MIRRAEN IR iBAT. B
S s AT ALV PyEre_CheckSignals () WHEAT, [ 5K I RIE 77 A HUFTIE 1 Python
fRA Y C bR A HLAE WIHIT BRI, (if Pablo Galindo 75 ¢h-97922 Hisift. )

o JTE BB /RS0 N E TN TR eR BRI AT A R B 240, 1A bool Al int. (H
Serhiy Storchaka 7F gh-60203 H15{Hk . )

99 9

* memoryview now supports the half-float type (the e” format code). (Contributed by Donghee Na and Antoine
Pitrou in gh-90751.)

» slice MR Z AN, AFENMAEFRAEMESGT. (H Will Bradshaw, Furkan Onder
Raymond Hettinger 7F gh-101264 H157#k . )

e sum () now uses Neumaier summation to improve accuracy and commutativity when summing floats or mixed
ints and floats. (Contributed by Raymond Hettinger in gh-100425.)

e ast.parse () MESHEMNTAESFEHHEARMLEE] % SyntaxError A2 ValueError., (H
Pablo Galindo 7F gh-96670 H 5Tk, )

e tarfile HIREUL¥EM shutil . unpack_archive () H—HH filter 258, B AVFBREITT S
NAFFSE R tar DIRE, BIANLE H A% H sz AME SO . A 40115 S 14 tarfile FEHGTJERS . 7E Python
3.14 dv, BEAEYN *data' . (H Petr Viktorin #£ PEP 706 F1 57k . )

o QRIS Z BRI A ), B4 types.MappingProxyType LB AL 2 W WAy, (Hi Serhiy
Storchaka 7E gh-87995 17k )

o i i Hr B ¥ B 4 B PYTHONPERFSUPPORT AFll fiy & 47 # Wl -X perf DA K B M sys.
activate_stack_trampoline (), sys.deactivate_stack_trampoline () i SYyS.
is_stack_trampoline_active () BRERESIN T X perf PEGEAHresay L5, (i Pablo Galindo
%71, B Pablo Galindo Fil Christian Heimes 7F gh-96123 /i 57k H A1 &% H Gregory P. Smith [Google] Fil
Mark Shannon [F#5 8. )

10


https://github.com/python/cpython/issues/96670
https://github.com/python/cpython/issues/98401
https://github.com/python/cpython/issues/98401
https://peps.python.org/pep-0572/
https://github.com/python/cpython/issues/100581
https://peps.python.org/pep-0678/
https://github.com/python/cpython/issues/77757
https://github.com/python/cpython/issues/103590
https://github.com/python/cpython/issues/97922
https://github.com/python/cpython/issues/60203
https://github.com/python/cpython/issues/90751
https://github.com/python/cpython/issues/101264
https://github.com/python/cpython/issues/100425
https://github.com/python/cpython/issues/96670
https://peps.python.org/pep-0706/
https://github.com/python/cpython/issues/87995
https://github.com/python/cpython/issues/96123

5 HEERR

.%O

6 Bt AIERIR
6.1 array

e array.array BT TR, HH S K generic type. (H Jelle Zijlstra 7£ gh-98658 H1 57k )

6.2 asyncio

* It asyncio WH AEEF RN T RER S . asyncio AR DARERTE B AEHF NI T AL
B, G SHRE L R sendmsg () o (HI Kumar Aditya 7 gh-91166 H15THk. )
* Add asyncio.eager_task_factory () and asyncio.create_eager_task_factory () func-

tions to allow opting an event loop in to eager task execution, making some use-cases 2x to 5x faster. (Contributed
by Jacob Bower & Itamar Oren in gh-102853, gh-104140, and gh-104138)

o ¥ Linux I, %W H os.pidfd_open() ® ] H f& L4E M asyncio BRiA & ffi /| asyncio.
PidfdChildWatcher Jij A& asyncio.ThreadedChildWatcher, (H Kumar Aditya ¥£ gh-98024
HIBTHR - )

* The event loop now uses the best available child watcher for each platform (asyncio.PidfdChildWatcher

if supported and asyncio.ThreadedChildWatcher otherwise), so manually configuring a child watcher is
not recommended. (Contributed by Kumar Aditya in gh-94597.)

* jasyncio.run () W TIEZ loop_factory, PASCIFHEE H & XFAFPEFA L) . (1 Kumar Aditya 7F
2h-99388 HIHTHk. )

e IRMN'T asyncio.current_task () My C SLIMPASEHN 4 - 6 %@ M#. (A Itamar Oren F1 Pranav
Thulasiram Bhat ¥ gh-100344 H5iHk. )

* asyncio.iscoroutine () BFE A ARIRI] False, Hh asyncio AN LRGSR T A WA
P, (F Kumar Aditya 7 gh-102748 stk )

e asyncio.wait () il asyncio.as_completed () FI{EREZ4E Mias vield f£45. (i Kumar Aditya f&
ch-78530 HIHTHR. )

6.3 calendar

« W T M calendar.Month fil calendar.Day /& XAFEMG R E—HMEH PG —H. (H
Prince Roshan 7£ gh-103636 F1 57k )
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6.4 csv
o ¥AHI T csv.QUOTE_NOTNULL Hll csv.QUOTE_STRINGS AR DA it csv.writer %5 sk 3t xt

None FIZE 745 H3 (4 S AL F i o

6.5 dis

s TG HMER (MEIFHRHEHERNS B HAETIATFZIE ) WA ZEA dis g,
HAVE_ARGUMENT 3585 SEPRr Y BRVERD AR 55, (EXT P48 KA F AL . HMHHH) dis.hasarg £
TigE. (i Irit Katriel 7€ gh-94216 H1 57k . )

* Add the dis.hasexc collection to signify instructions that set an exception handler. (Contributed by Irit Katriel
in gh-94216.)

6.6 fractions

o KMf fractions.Fraction X2 INAE S H07 Sik%=. (H Mark Dickinson ¥E gh-100161 F1 5k, )

6.7 importlib.resources

e importlib.resources.as_file () M/ER L% EH 5. (i Jason R. Coombs 7£ gh-97930 1 5{
ko)

6.8 inspect

o Sl inspect .markcoroutinefunction () FhRicik [\ coroutine [ [F] K%L, PAES inspect.
iscoroutinefunction () —&f#iff]. (1 Carlton Gibson ¥E gh-99247 iRk . )

¢ Add inspect.getasyncgenstate () and inspect.getasyncgenlocals () for determining the
current state of asynchronous generators. (Contributed by Thomas Krennwallner in gh-79940.)

« inspect.getattr_static () MYREREIHE] TAYS KR, o5 K2 $UH I % L Python 3.1
2 f, ALEATREN 6 (L E H 2. (1 Alex Waygood 7 gh-103193 iR )

6.9 itertools

e Additertools.batched () for collecting into even-sized tuples where the last batch may be shorter than the
rest. (Contributed by Raymond Hettinger in gh-98363.)

6.10 math

* Add math.sumprod () for computing a sum of products. (Contributed by Raymond Hettinger in gh-100485.)

e Extend math.nextafter () to include a steps argument for moving up or down multiple steps at a time. (By
Matthias Goergens, Mark Dickinson, and Raymond Hettinger in gh-94906.)
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6.11 os

« #4117 os.PIDFD_NONBLOCK PAYEIRFH ZERIZ N 4T P A A os.pidfd_open () AYUEFERY SCOFHE IR
. (1 Kumar Aditya ¥ gh-93312 #1351k, )

e os.DirEntry BIFEWHE— os.DirEntry.is_junction() F¥ERMEZLHEH ZEE N H FE
P2, (1 Charles Machalow 7& gh-99547 FR TR )

* JF Windows iR os . 1listdrives () . os.listvolumes () fl os.listmounts () R, HAT
M IREN AR . B . (H Steve Dower 7E gh-102519 Hr5THk. )

e os.stat () fl os.lstat () AL Windows R4 FHEUER . st_birthtime FEXIIAERHE S
PRy E], st_ctime B, B RERTE ((Eh T 5HAMF-E M2, $RfR i
Ja—IRITCEHE TN R]) . st_dev AL 64 7, st_ino HJPATE A 128 v, H KRBT RN SO 5
4, HH st_rdev IRZRE N, MAEASEMIE. XA R EHER A K Windows K25 BH &2 5
. (i Steve Dower 7£ gh-99726 H1 k. )

6.12 os.path

o ¥/l os.path.isjunction () PAMER EHEAREE N H X8, (1 Charles Machalow 7& gh-99547

e W/l os.path.splitroot () PAKEERIFI- N =ICH (drive, root, tail). (Hj Barney Gale ff
gh-101000 Hr 57k . )

6.13 pathlib

o WANNXT 21k pathlib.PurePath fl pathlib.Path, J_EE{TH) Posix fl Windows % @25 (&
3 HE. THEPIPAE# pathlib.PurePath.with_segments () J{ERIERRIREHIZ HEZIBEE

* ¥ pathlib.Path.walk () 3@ I H s IF 28 O A 09 B A7 SCHF sl H s 44, BT os.
walk () . (i Stanislav Zmiev ¥F gh-90385 HH 5Tk, )

e Add walk_up optional parameter to pathlib.PurePath.relative_to () to allow the insertion of ..
entries in the result; this behavior is more consistent with os.path.relpath (). (Contributed by Domenico
Ragusa in gh-84538.)

e ¥l pathlib.Path.is_junction() fEH os.path.isjunction() BB, (H Charles
Machalow 7£ gh-99547 FR Tk . )

e Jjpathlib.Path.glob (). pathlib.Path.rglob() fll pathlib.PurePath.match () ¥sHNn]
PEIEZ: case_sensitive, DAVCECEE AR/ ING HUEME , AT PCRC S AR A T SRS A A 42 1

6.14 pdb

o VN INAE A AR B DA IS PR AR R S UG PO ME, T FR XS 24 i it R E S A R DT A . (s RAE
¢h-103693 HFTiHk. )
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6.15 random

* Add random.binomialvariate (). (Contributed by Raymond Hettinger in gh-81620.)

* Add a default of lambd=1.0 to random.expovariate (). (Contributed by Raymond Hettinger in gh-
100234.)

6.16 shutil

* shutil.make_archive () BUTERF roowdir ZHAEL LG HFE M HE SUFRIFEF . EXFEOLT, B
AR TR RERE A 24 1 T AR H SRSERCH rootdir KARATAARY . (1 Serhiy Storchaka 7 gh-74696 HTTHK. )

e shutil.rmtree () AL Z— DS EL onexc , B 2— 1A onerror HESIRALTRES, (HEFH
—ANESLG], TR (typ, val, th) ZTCH . onerror T3, HFAE Python 3.14 g5, (Hy Irit
Katriel 7F gh-102828 #1357k, )

e shutil.which () BAERIEAEN ond B8 H 44, 78 Windows R4 _F &5 PATHEXT 5575
H7F PATH W2 4( DTHCI . (Hy Charles Machalow 7¢ gh-103179 157k, )

shutil.which () ¥ FF Windows & ) W o 7 X oW @ O
NeedCurrentDirectoryForExePathW, PA#AE J& 5 MW B4 5 LAE H 5 2t &% B o 18 R %
1. (H Charles Machalow 7£ gh-103179 F157ik. )

1F Windows | shutil.which () FF7E R B ATy B2 VCELZ BIR W] emd 53k H PATHEXT
(2 F VU TR Y % 4% . (F Charles Machalow 7 gh-103179 H1 51k, )

6.17 sqlite3

o BT —A 654 710 . () Erlend E. Aasland 7F gh-77617 H15ik. )

e Ju] sqlite3.Connection ¥ il sglite3.Connection.autocommit J& M ¥f [0 sqlite3.
connect () ¥ autocommit 12 I T35 38725 PEP 249 11 345403 . (1 Erlend E. Aasland ¥ gh-83638
HIGTER . )

e il sqlite3.Connection.load_extension () ¥/l entrypoint (YR X F S, FTHE T SQLite
P A5, (H Erlend E. Aasland ¥E gh-103015 F1 57k, )

e [i] sglite3.Connection ¥ JlI sglite3.Connection.getconfig() Ml sqglite3.
Connection.setconfig () AT X EEFEIERIITH B, (i Erlend E. Aasland 7£ gh-103489
TTHR. )

6.18 statistics

e Extend statistics.correlation () toinclude as a ranked method for computing the Spearman corre-
lation of ranked data. (Contributed by Raymond Hettinger in gh-95861.)
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6.19 sys
¢ Add the sys.monitoring namespace to expose the new PEP 669 monitoring API. (Contributed by Mark
Shannon in gh-103082.)

. i}JHT sys.activate_stack_trampoline () b sys.deactivate_stack_trampoline () A
U A AR PR B 40 £% trampoline, DA A sys.is_stack_trampoline_active () T #if)
T GE > M £% trampoline 27575 . (#T Gregory P. Smith [Google] F1 Mark Shannon [ 57 @kﬂa Pablo
Galindo F/1 Christian Heimes ¥F gh-96123 1571k . )

o BN sys.last_exc HFRGFHEMTI AR (S E RN AT S). FH 7TA=AF
B RARTEA M E B IHTER: sys.last_type, sys.last_value il sys.last_traceback. (H
Irit Katriel 7£ gh-102778 H1 57k, )

o JIFF sys._current_exceptions () $fiR A N 2RFE ID 2| F 8 sLB gL, MARE (typ, exc,
) JCLLMLS . (1 Irit Katriel 7¢ gh- 103176 TR - )

* sys.setrecursionlimit () fll sys.getrecursionlimit (). BITFRHIFAE BN T Python
o B REOR %% E”gﬁérﬁﬂ (B2 3 5 —Fha] By 1E1% E%ﬁfgﬂmﬁﬂbﬁ@mﬁ?']%?)ﬂo

6.20 tempfile

e tempfile.NamedTemporaryFile FRECEH T —ANH 1 0] &2 delete_on_close. (] Evgeny Zorin
T ¢h-58451 5Tk . )

e tempfile.mkdtemp () PUTERFESER B —A4axfigts, BIMHEEALY dir B2 S ERE— X L.
6.21 threading
e I T threading.settrace_all_threads () fl threading.setprofile_all_threads ()

Mﬁi@ﬁ@?ﬁﬁﬂgéﬁ‘ﬁéﬁ% HhIRE BB R B A AT R BT AN )& RAEVR O 2. (i Pablo Galindo 7
¢h-93503 H Tk

6.22 tkinter

* IFE tkinter.Canvas.coords () B FHESH. BIWAENMUEZHBMSEOLA LR (x1, v1,
X2, y2, ...)uﬁﬂaﬁéﬁéﬂmﬁ?ﬂ( x1, y1, x2, y2, ...1), 2B 0H ((x1, v1),
(22, y2), ... MI(x1, y1), (x2, y2), ...D)JERBYAR, i create_* () HiE—FE.(H
Serhiy Storchaka ¥f gh-94473 H5THR . )

6.23 tokenize

e tokenize B $E T PEP 701 frg| AR, (H Marta Gémez Macias #/] Pablo Galindo £ gh-102856
TR ) THSF #5482 Python 3.12 T fififg XX tokenize BIHUW B R .
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6.24 types

o ¥ T types.get_original_bases () PASRFTE T ISAL B 4k S X} user-defined-generics # 47
44 . ( James Hilton-Balfe FI Alex Waygood f£ gh-101827 57k, )

6.25 typing

o EXF BATE AR M M isinstance () KM BLAES M inspect.getattr_static () MiAZ
hasattr () REREEEEAAE . XEWREMIBLA __getattr__ () FEFEERHSATHS AT R
W isinstance () KA ALY A HIoRAE . (2, T30 tH 25 R 5 86 [ S At Ay 3 A7 R P 46 0
W SEFI X5 HE Python 3.12+ XN TR iz 47 B A I B  S2 40, [ 2 IR8K o Ko R
AKAT e EX — AR F) 5. (H Alex Waygood 7 gh-102433 H15THR. )

o BUEB AT A PSP B A AE B A TR — BN TN SR “ERES” . ER T AT al ks
WIUZ}Q‘(E‘J?ﬁ?%TJ%‘T@%’%)WZ‘EEIﬂﬂ, EAR SRR 5 5P T I isinstance () &l .
fl4n:

>>> from typing import Protocol, runtime_checkable
>>> @runtime_checkable
. class HasX(Protocol):
x =1

>>> class Foo:

>>> f = Foo/()

>>> isinstance (f, HasX)

False

>> f.x =1

>>> isinstance (f, HasX)

True

>>> HasX.y = 2

>>> isinstance (f, HasX) # unchanged, even though HasX now also has a "y".

—attribute
True

LY X T2 2 0 1 4R g s A T A ) isinstance () RIS

o EEX} ZATH AN A isinstance () Kl PERERIA BE WSt T 2GR Bt
[f) isinstance () KzillAHEG 3.11 B4 2 /047 2x p$s, AL ey 20x s E 2 p4ee. Hig, X
FTHAETWUASEZ R TL isinstance () AT ESET Python 3.11. (1 Alex Waygood &
2h-74690 F1 gh-103193 F1 57k, )

« MAEFFE typing.TypedDict il typing.NamedTuple KHHEAF _ orig bases_ J@#. (H
Adrian Garcia Badaracco FE gh-103699 H157Hk . )

e [i] typing.dataclass_transform() ¥l T frozen_default #Z. (H Erik De Bonte ¥F gh-
99957 Hi5THk. )
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6.26 unicodedata

* Unicode (¥}t .9 %75 15.0.0 it. (fH Benjamin Peterson £ gh-96734 H1 57k, )

6.27 unittest

Add a ——durations command line option, showing the N slowest test cases:

python3 -m unittest --durations=3 lib.tests.test_threading

1.210s test_timeout (Lib.test.test_threading.BarrierTests)
1.003s test_default_timeout (Lib.test.test_threading.BarrierTests)
0.518s test_timeout (Lib.test.test_threading.EventTests)

(0.000 durations hidden. Use -v to show these durations.)

Ran 158 tests in 9.8609s

OK (skipped=3)

(Contributed by Giampaolo Rodola in gh-48330)

6.28 uuid

o BT —A A4 740 . (1 Adam Chhina 7 gh-88597 H 5Tk )

7 TEREMLAE

* Remove wstr and wstr_length members from Unicode objects. It reduces object size by 8 or 16 bytes on

64bit platform. (PEP 623) (Contributed by Inada Naoki in gh-92536.)

¢ Add experimental support for using the BOLT binary optimizer in the build process, which improves performance
by 1-5%. (Contributed by Kevin Modzelewski in gh-90536 and tuned by Donghee Na in gh-101525)

o XTI AT R AT B IR A U e (B4F re.sub () Al re.subn () BECKXT R

re.Pattern VL) A[HNEE 2--3 f%. (H Serhiy Storchaka 7f gh-91524 FRTTRR. )

o SHITHER BN EEI G R R ALk N asyncio. Task A]ER. (i Ttamar Oren 7£ gh-103793 H157

k- )

o YENTE tokenize i d [ ] PEP 701 Fff 53R 1 58 B Y P AT 30 SR, tokenize.tokenize () I
tokenize.generate_tokens () W MHEE L 64%., (H Marta Gémez Macias Fil Pablo Galindo

Tr ¢h-102856 H15THR . )

o it LOAD_SUPER_ATTR 8N super () FIEEMAFEHM#Ek. (H Carl Meyer 1 Vladimir

Matveev £ gh-103497 17k, )
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8 CPython 3RS 3r

o %% 7 LOAD_METHOD 84, B #i& I % LOAD_ATTR, IUFEWIRINE T LOAD_ATTR [ oparg 4%
BB AT R UK LOAD_METHOD. (f Ken Jin £ gh-93429 151k )

« #[& T JUMP_IF_FALSE_OR_POP il JUMP_IF_TRUE_OR_POP 584 . (H Irit Katriel 7£ gh-102859
DTk )

* Remove the PRECALL instruction. (Contributed by Mark Shannon in gh-92925.)

¢ Add the BINARY_SLICE and STORE_SLICE instructions. (Contributed by Mark Shannon in gh-94163.)

e Add the CALL_INTRINSIC_1 instructions. (Contributed by Mark Shannon in gh-99005.)

e Add the CALL_INTRINSIC_?2 instruction. (Contributed by Irit Katriel in gh-101799.)

* Add the CLEANUP_THROW instruction. (Contributed by Brandt Bucher in gh-90997.)

¢ Add the END_SEND instruction. (Contributed by Mark Shannon in gh-103082.)

o Ml T LOAD_FAST_AND_CLEAR #8414 PEP 709 1 C PRI 2H 834 (Hy Carl Meyer 7 gh-101441
HHTHR . )

e Add the LOAD_FAST_CHECK instruction. (Contributed by Dennis Sweeney in gh-93143.)

e ¥ T LOAD_FROM_DICT_OR_DEREF, LOAD_FROM_DICT_OR_GLOBALS #ll LOAD_LOCALS #:/EHg
Y€ PEP 695 [/ 40 B3 4>. % 7 LOAD_CLASSDEREF #:{ERY, ‘& 0] PLH LOAD_LOCALS i
LOAD_FROM_DICT_OR_DEREF fU#. (H Jelle Zijlstra ¥F gh-103764 157k, )

o M7 LOAD_SUPER_ATTR 54 . (i Carl Meyer #1 Vladimir Matveev ff gh-103497 HH5iHk . )

¢ Add the RETURN_CONST instruction. (Contributed by Wenyang Wang in gh-101632.)

9 HRFITH
o Bl T HSIHERBAN Tools /demo/ HFE. HEIZAWHE old-demos project H13#%%]., (H Victor Stinner

1E gh-97681 HTTHK. )

« BBRT Tools/scripts/ Hg FiBf MR GIfA . HEIA W FE old-demos project H148%]. (i Victor
Stinner £ gh-97669 F1 5Tk . )

10 &R

e argparse: argparse.BooleanOptionalAction [{] fype, choices l metavar &2 B9 7 F 37 1F
3.14 F1F . (i Nikita Sobolev 7E ¢h-92248 ik, )

 ast: PU'F ast $§#EH Python 3.8 7R SR A HIFEAT, BIAE 243277 HF AR B AT I I s 0 P A & 1
DeprecationWarning, H-RF7E Python 3.14 AL [E:

— ast.Num

- ast.Str

— ast.Bytes

— ast.NameConstant

— ast.Ellipsis
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W ast.Constant. (f Serhiy Storchaka 7 gh-90953 H157fik. )
* asyncio:

— The child watcher classes asyncio.MultiLoopChildWatcher, asyncio.
FastChildWatcher, asyncio.AbstractChildWatcher and asyncio.
SafeChildWatcher are deprecated and will be removed in Python 3.14. (Contributed by Kumar
Aditya in gh-94597.)

— asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () i asyncio.
AbstractEventLoopPolicy.get_child_watcher () B # M, ¥ ¥ #£ Python 3.14
%% . () Kumar Aditya 7F gh-94597 F1 57k . )

- MAEBOA SRR Y get _event_loop () JETE 4 Ml FEER AR B E I U g Q1 — A iRt
% i DeprecationWarning, (M Serhiy Storchaka F1 Guido van Rossum ¥ gh-100160 157k . )

* calendar: calendar.January fil calendar.February B E#HF M H calendar . JANUARY
Ml calendar.FEBRUARY . (M Prince Roshan 7£ gh-103636 H1 51t . )

e collections.abc: B % f] collections.abc.ByteString, #f ¥ 2 l Sequence &}
collections.abc.Buffer, FE M br o, HEF W H H %, Wl bytes | bytearray B
collections.abc.Buffer, (f Shantanu Jain ¥ gh-91896 FFHTiEk. )

* datetime: datetime.datetime FJ utcnow () Al utcfromtimestamp () & # FH f I F1E K
K 1 LA S B T B AT B B DX X 4 A UTC SR 2o H B[] 43 5 A now ()
fromtimestamp () FHi&E 1z IEZH datetime.UTC. (H Paul Ganssle ¥£ gh-103857 F1 ik )

e email: Deprecate the isdst parameter in email .utils.localtime (). (Contributed by Alan Williams in
gh-72346.)

* importlib.abc: EFM T, THHIFE Python 3.14 HhEg -
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
ffiff] importlib.resources.abc ZfLE:
— importlib.resources.abc.Traversable
— importlib.resources.abc.TraversableResources
(rh Jason R. Coombs #il Hugo van Kemenade 7£ ¢h-93963 H 5Tk, )

e itertools: Deprecate the support for copy, deepcopy, and pickle operations, which is undocumented, ineffi-
cient, historically buggy, and inconsistent. This will be removed in 3.14 for a significant reduction in code volume
and maintenance burden. (Contributed by Raymond Hettinger in gh-101588.)

e multiprocessing: In Python 3.14, the default multiprocessing start method will change to a safer
one on Linux, BSDs, and other non-macOS POSIX platforms where ' fork ' is currently the default (gh-84559).
Adding a runtime warning about this was deemed too disruptive as the majority of code is not expected to care.
Use the get_context () or set_start_method () APIs to explicitly specify when your code requires
'fork'. See contexts and start methods.

e pkgutil: pkgutil.find_loader () and pkgutil.get_loader () are deprecated and will be re-
moved in Python 3.14; use importlib.util.find_spec () instead. (Contributed by Nikita Sobolev in
gh-97850.)

¢ pty: The module has two undocumented master_open () and slave_open () functions that have been
deprecated since Python 2 but only gained a proper DeprecationWarning in 3.12. Remove them in 3.14.
(Contributed by Soumendra Ganguly and Gregory P. Smith in gh-85984.)
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Os:

— 7 Windows [ [j os.stat () #l os.lstat () JRAIM st_ctime FEOBF . R ES
W, EATRE & Ol oS st ], DA HARS- & AR 2. BET, BN EE AR
G, AW ATE B st_birthtime FEIKEL. (H Steve Dower £ gh-99726 HH5THR . )

— On POSIX platforms, os.fork () can now raise a DeprecationWarning when it can detect being
called from a multithreaded process. There has always been a fundamental incompatibility with the POSIX
platform when doing so. Even if such code appeared to work. We added the warning to to raise awareness as
issues encounted by code doing this are becoming more frequent. See the os. fork () documentation for
more details along with this discussion on fork being incompatible with threads for why we’re now surfacing
this longstanding platform compatibility problem to developers.

When this warning appears due to usage of multiprocessing or concurrent . futures the fix is to use
a different mult iprocessing start method such as "spawn" or "forkserver".

shutil: The onerror argument of shutil.rmtree () is deprecated and will be removed in Python 3.14. Use
onexc instead. (Contributed by Irit Katriel in gh-102828.)

sgqlite3:

— B E R e L e IRAE O 5 1, 5l sqlite3-adapter-converter-recipes AR R i) 75 SE 4
i1 (i Erlend E. Aasland ¥ gh-90016 H1 57k . )

- £ execute () H', BHEY @ AT 51E N sequence [ A & dict $2EEAIES i H BPRE A&
! DeprecationWarning. A Python3.14 J¥if, M SR S51ERNFHRILHTE S — M H
B3| % ProgrammingError. (H Erlend E. Aasland 7£ gh-101698 1ok . )

sys: sys.last_type, sys.last_value fll sys.last_traceback FEEOWHFM. EHHNH sys.
last_exc. (H Irit Katriel £ gh-102778 #1357k, )

tarfile: $RUL tar ISFYITANTE E filter [FIff3E C 85 M B 3 Python 3.14, FEZMRAF 'data’ R H
BRI IERS . 15 5 tarfile-extraction-filter | f#IEN .

typing:

- typing.Hashable ll typing.Sized &£ collections.abc.Hashable fil collections.
abc.Sized US4 . (AR#E gh-94309,)

- typing.ByteString, deprecated since Python 3.9, now causes a DeprecationWarning to be emit-
ted when it is used. (Contributed by Alex Waygood in gh-91896.)

xml.etree.ElementTree: The module now emits DeprecationWarning when testing the truth
value of an xml.etree.ElementTree.Element. Before, the Python implementation emitted
FutureWarning, and the C implementation emitted nothing. (Contributed by Jacob Walls in gh-83122.)

The 3-arg signatures (type, value, traceback) of coroutine throw (), generator throw () and async
generator throw () are deprecated and may be removed in a future version of Python. Use the single-arg
versions of these functions instead. (Contributed by Ofey Chan in gh-89874.)

IAE 24— B _ package_ ANJET __spec_  .parent W}R5| %k DeprecationWarning
(HEZ HIASH 2, ImportWarning). (f Brett Cannon 7E gh-65961 H1 k. )

Setting __package___or __cached__ on a module is deprecated, and will cease to be set or taken into con-
sideration by the import system in Python 3.14. (Contributed by Brett Cannon in gh-65961.)

The bitwise inversion operator (~) on bool is deprecated. It will throw an error in Python 3.14. Use not for logical
negation of bools instead. In the rare case that you really need the bitwise inversion of the underlying int, convert
to int explicitly: ~int (x). (Contributed by Tim Hoffmann in gh-103487.)

Accessing co_lnotab on code objects was deprecated in Python 3.10 via PEP 626, but it only got a proper
DeprecationWarning in 3.12, therefore it will be removed in 3.14. (Contributed by Nikita Sobolev in gh-
101866.)
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10.1 #%I% Python 3.13 thighs

PATN LR APL EAEZ HilHY Python KA F M, FfF#4E Python 3.13 HifSfk.
Bk (0 PEP 594):
e aifc
* audioop
* cgi
* cgitb
¢ chunk
* crypt
¢ imghdr
* mailcap
* msilib
* nis
* nntplib
* ossaudiodev
* pipes
¢ sndhdr
* spwd
* sunau
* telnetlib
* uu
e xdrlib
A
e 1lib2to3, PAK 2to3 F2JF¥ (gh-84540)
APL:
* configparser.LegacyInterpolation (gh-90765)
e locale.getdefaultlocale () (gh-90817)
e turtle.RawTurtle.settiltangle () (gh-50096)
e unittest.findTestCases () (gh-50096)
e unittest.getTestCaseNames () (gh-50096)
e unittest.makeSuite () (gh-50096)
e unittest.TestProgram.usageExit () (gh-67048)
¢ webbrowser.MacOSX (gh-86421)
e classmethod fiiRAZERER (gh-89519)
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10.2 #t%I% Python 3.14 thighs

The following APIs have been deprecated and will be removed in Python 3.14.
* argparse: The type, choices, and metavar parameters of argparse.BooleanOptionalAction
* ast:
— ast.Num
— ast.Str
— ast.Bytes

ast .NameConstant

— ast.Ellipsis
* asyncio:
— asyncio.MultiLoopChildWatcher
— asyncio.FastChildWatcher
— asyncio.AbstractChildWatcher
— asyncio.SafeChildWatcher
— asyncio.set_child_watcher ()
— asyncio.get_child_watcher (),
— asyncio.AbstractEventLoopPolicy.set_child_watcher ()
— asyncio.AbstractEventLoopPolicy.get_child_watcher ()
e collections.abc: collections.abc.ByteString
e email: the isdst parameter in email.utils.localtime ().
e importlib.abc:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
* itertools: Support for copy, deepcopy, and pickle operations.
e pkgutil:
— pkgutil.find_loader ()
- pkgutil.get_loader ().
* pty:
— pty.master_open ()
- pty.slave_open|()
e shutil: The onerror argument of shutil.rmtree ()
* typing: typing.ByteString
e xml.etree.ElementTree: Testing the truth value of an xml.etree.ElementTree.Element
e The _ package__and __cached___ attributes on module objects.

e The co_1lnotab attribute of code objects.
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10.3 HRITERRBAPBERR

41 APTAEEE RLY) Python AT 85 R A8 I, (ELH BNEBCA 12 EA TR H M.
* array B "u' A0S (gh-57281)
* typing.Text (gh-92332)

 HHi Python #2280 F A e BIR XEF N EHE, Bl 0in x, lor x,0if lelse 2, B
W8 [0x1for x in y] XFEAS NRER HAGRL AT ER X (BT AB#EE N [0x1 for x in y]
B [0x1f or x in yl). MARRMBIFIG, WRE AT mE )G S L4 T and, else, for,
if, in, is fll or H—MEFSEI K FHEL . FERRIIA P T RSO TEFZAS 2RO EEeS
i%. (gh-87999)

11 Bk

11.1 asynchat 1 asyncore

o XPHMEHLEARE PEP 594 v i [R]) F i A5 5% , BT Python 3.6 & EL 97 . Wl asyncio. (H
Nikita Sobolev 7 gh-96580 15Tk . )

11.2 configparser

* configparser HJLM 3.2 EEHE T H WA FRC AR gh-89336 4Lk
— configparser.ParsingError AE-HFA filename BIEHSE. EWH source B

.
— configparser NH-EA SafeConfigParser 2K, M ERMI4FR ConfigParser,
- configparser.ConfigParser NH-EE readfp Fik. BN read_file (),

11.3 distutils

o BT distutils fl, ‘B EFE Python 3.10 114 PEP 632 "Deprecate distutils module” g5 H . T4}
IR distutils HIGEFGONM A T HMIH , nfPA% S setuptools Wi H : BEARMLT
distutils, (Hy Victor Stinner ¥F gh-92584 157k . )

11.4 ensurepip

* M ensurepip HFER THRZEHY setuptools wheel, F45IEFEH venv G IEE 1144 setuptools.
pip (>= 22.1) ANFHBERFEFFEE 2% setuptools, FT setuptools (FIFE:T distutils) AYEAS
SRVTIET pip install RKfHH, B4 pip $ETH THEAK MBI 24t setuptools,

TE BN 0L T B venv Q] @ 53 i ensurepip 46 16 09 3 55 K R 15 $2 it easy_install,
pkg_resources, setuptools fl distutils 1, B N B2 setuptools W HWEE . X
TAEBITHHB X LT H |, 245 setuptools T H FEHH MK 2 —Jf a2 GEE 2
pip).

(Hy Pradyun Gedam 7 gh-95299 thiik. )
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11.5 enum

o BT enum iy EnumMeta._ getattr_, B¢ @ M 1A E A FFEEE . () Ethan Furman 7E gh-95083

11.6 ftplib
o« BT ftplib W FTP_TLS.ssl_version ZKJ@M: i context 2. (i Victor Stinner 7E gh-94172
H5THk . )
11.7 gzip
e BB T gzip W gzip.GzipFile ) filename JE:, H Python 2.6 &HiZ/@IEC#FHA, HBUH name

JEME. FEATHRGUR, MR filename JRMERA gz XY AN SEIE . (i Victor Stinner 7
2h-94196 HI5THR. )

11.8 hashlib

* I T hashlib ¥t hashlib.pbkdf2_hmac () H4li Python SC8I, ‘B 7E Python 3.10 1 &4k 7 Al .
Python 3.10 K B Hi i A~ F5 2L OpenSSL 1.1.1 (PEP 644): % OpenSSL fRAIEML T pbkdf2_hmac () A
e i C 523, (1 Victor Stinner 75 ¢h-94199 HTTHR . )

11.9 importlib

* importlib H¥FZIEHIC F X RAHEH TAEIE 52
- *f module_repr () MFIMAMFFEWAEER. (i Barry Warsaw 7i gh-97850 H157k . )

— importlib.util.set_package, importlib.util.set_loader Al importlib.util.
module_for_loader ¥JEWFE. (H Brett Cannon FiI Nikita Sobolev ¥E gh-65961 Fil gh-97850 1

BTk )
— X} find_loader () fil find_module () API /#9215 . (i Barry Warsaw 7E gh-98040
TTHR )

— importlib.abc.Finder, pkgutil.ImpImporter il pkgutil.ImpLoader B ¥4, (H
Barry Warsaw { gh-98040 Hi Tk . )

11.10 imp

o imp YRS . (H Barry Warsaw ¥ gh-98040 HH TR, )

To migrate, consult the following correspondence table:
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imp importlib

imp. ¥ None ffi A2l sys.path_importer_cache

NullImportexn

imp. importlib.util.cache_from_source ()
cache_from_gource ()

imp. importlib.util.find_spec ()

find_module ()

imp. importlib.util.MAGIC_NUMBER

get_magic ()

imp. importlib.machinery.SOURCE_SUFFIXES, importlib.

get_suffixes Machinery.EXTENSION_SUFFIXES Afll importlib.machinery.
BYTECODE_SUFFIXES

imp. sys.implementation.cache_tag
get_tag()

imp. importlib.import_module ()
load_module ()

imp. types.ModuleType (name)
new_module (name)

imp. importlib.reload()

reload()

imp. importlib.util.source_from_cache ()
source_from|cache ()

imp. See below

load_source()

¥ imp.load_source () i h:

import importlib.util
import importlib.machinery

def load_source (modname, filename) :

loader = importlib.machinery.SourceFileLoader (modname, filename)

spec = importlib.util.spec_from_file_location (modname, filename, ..
—loader=loader)

module = importlib.util.module_from_spec (spec)

# The module is always executed and not cached in sys.modules.

# Uncomment the following line to cache the module.

# sys.modules [module.__name___ ] = module

loader.exec_module (module)

return module

¢ Remove imp functions and attributes with no replacements:
— Undocumented functions:
* imp.init_builtin ()
* imp.load_compiled()
* imp.load_dynamic ()
* imp.load_package ()

— imp.lock_held (),“imp.acquire_lock()*, “imp.release_lock()“: H4i 5 Z&7E Python 3.3 & Bt A B
S8
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— imp.find_module () % #: SEARCH_ERROR, PY_SOURCE, PY_COMPILED, C_EXTENSION,
PY_ RESOURCE, PKG_DIRECTORY, C_BUILTIN, PY_FROZEN, PY_CODERESOURCE, IMP_HOOK,

11.11 io

* BFrT io HY io.0OpenWrapper fll _pyio.OpenWrapper, Ef1{E Python 3.10 FEHEFH: 5
Jfl open () . open () (io.open()) KEHE—HNEEKE. H Python3.10, _pyio.open() thE—
AN, (1 Victor Stinner 7E gh-94169 Hiiiik. ) )

11.12 locale

e ¥4 T locale Y locale.format () K%L, 'EFE Python 3.7 FE# F JH: H ] locale.
format_string (). ([ Victor Stinner 7§ gh-94226 k. )

* smtpd: XM C I PEP 594 d i i £ PRk, E1E Python 3.4.7 Ml 3.5.4 HERFF. T
aiosmtpd PyPI B EAL AT H AR T asyncio Oleg larygin 7£ gh-93243 HTTHK. )

11.13 sqlite3
e DUFREAIRIN sqlite3 ik, 7 Python 3.10 g s, MEC WG

— sglite3.enable_shared_cache ()
- sgqlite3.0ptimizedUnicode
MR AUE I TG A7, HAEPA URT BT AR FE ] cache=shared &Hif|Z 4],

sqlite3.0OptimizedUnicode XA L] HELH Python 3.3 EE MM str H— 04 . ZEIRCAL
J 7k OptimizedUnicode MRS AT ARG str, SEEKEIFRFE S str FBAME.

(Hi Erlend E. Aasland ¥F gh-92548 157k . )

11.14 ssl

e %87 ssl ) ss1.RAND_pseudo_bytes () HK%L, B AL Python 3.6 FE#F H: kI os.
urandom () 8{ ss1.RAND_bytes (). (H Victor Stinner 7£ gh-94199 F1 57k, )

e %7 ssl.match_hostname () EE%K. ‘E7E Python 3.7 .83 . OpenSSL H Python 3.7 # £
AT FENLITHEL, Python ©AF#i ] ssl.match_hostname () pE%X. (M Victor Stinner ¥£ gh-94199
HTHR . )

o ¥& T ssl.wrap_socket () FE, BAFF Python 3.7 P EWEFH - EUCHAIE—1> ss1.SSLContext
St FH A E ss1.SSLContext .wrap_socket 5. (BR8] ssl.wrap_socket () HIIES
ANFIE I HRBAZAN . ZRBEEA S &% SNITLS § B AN SEHIEIR 5588 004 . HAC IS & 5323
CWE-295: AN IERHIE-BIIE b SR 80 . (H Victor Stinner ¥E gh-94199 H1 57k . )
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11.15 unittest

¢ Remove many long-deprecated unittest features:

— —I TestCase HYEMRI4:
23 Ar 5l & Fit FHRT
failUnless assertTrue () 31
faillf assertFalse () 3.1
failUnlessEqual assertEqual () 3.1
failIfEqual assertNotEqual () 3.1
failUnlessAlmostEqual assertAlmostEqual () 31
failIfAlmostEqual assertNotAlmostEqual () | 3.1
failUnlessRaises assertRaises () 3.1
assert_ assertTrue () 3.2
assertEquals assertEqual () 3.2
assertNotEquals assertNotEqual () 3.2
assertAlmostEquals assertAlmostEqual () 3.2
assertNotAlmostEquals assertNotAlmostEqual () | 3.2
assertRegexpMatches assertRegex () 3.2
assertRaisesRegexp assertRaisesRegex () 3.2
assertNotRegexpMatches | assertNotRegex () 3.5

fasa] DA https://github.com/isidentical/teyit 3 [ 3l 5 BRI B TCIR .

- KEAXRHEAT I TestCase ¥ assertDictContainsSubset,

FH)

(fF Python 3.2 2,

- KRB AR TestLoader.loadTest sFromModule 2 use_load_tests. ([ Python 3.2 22 F
P-4 208 )

- TextTestResult FEM—HI4: _TextTestResult, (f£ Python3.2 FEFH.)
(Contributed by Serhiy Storchaka in gh-89325.)

11.16 webbrowser

* Remove support for obsolete browsers from webbrowser. The removed browsers include: Grail, Mosaic,
Netscape, Galeon, Skipstone, Iceape, Firebird, and Firefox versions 35 and below (gh-102871).

11.17 xml.etree.ElementTree
o ¥[8 T 4l Python SEFl /) ElementTree.Element.copy () H¥E, % ¥ELE Python 3.10 W EL 4 7

i, HMWH copy.copy () Bi%{. xml.etree.ElementTree [ C LA copy () HiE, HA
__copy__ () H¥E. (H Victor Stinner £ gh-94383 W1 5Tk, )
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11.18 zipimport

e BT zipimport #Y find_loader () fl find_module () F¥E, B4 Python 3.10 FHE B F H :
WK find_spec () . ES R PEP 451 T f##H &M . (| Victor Stinner £ gh-94379 HH o1k )

11.19 HM=EIR

¢ Remove the suspicious rule from the documentation Makefile and Doc/tools/rstlint.py, bothin
favor of sphinx-lint. (Contributed by Julien Palard in gh-98179.)

e MI&T ftplib., imaplib. poplib il smtplib i1 keyfile 1 certfile 2%, DA http.
client ¥ key_file. cert_file Fil check_hosmame 2, T {1H Python 3.6 FHEEHEFH . HSUH
context 1% ({£ imaplib H1°4 ssl_context %), (H1 Victor Stinner {F gh-94172 HTTiHk. ) )

12 #2453 Python 3.12
AATHN T SRR ) B A S RT Rl T R A A A A RS 1

12.1 Python API #9354t

o IR T IE R R P AR 2 A5 | AN 2H 4% FRs IS S AR R R . BRAE 252 ASCIL 47 741
PERET I A7 BN e A E P A L AR BRAE L BB L ASCIL B i M il (i
Serhiy Storchaka £ gh-91760 FRTTHR . )

¢ Remove randrange () functionality deprecated since Python 3.10. Formerly, randrange (10.0) loss-
lessly converted to randrange (10). Now, it raises a TypeError. Also, the exception raised for non-
integer values such as randrange (10.5) or randrange ('10") has been changed from ValueError
to TypeError. This also prevents bugs where randrange (1e25) would silently select from a larger range
than randrange (10**25) . (Originally suggested by Serhiy Storchaka gh-86388.)

* argparse.ArgumentParser JFM I (FIAN fromfile_prefix_chars &) EZESEN diY
Fg ORI R AL FR AR A BRIA ) SCAR 4% 5K (B0 locale . getpreferredencoding (False) iff
JH1) A filesystem encoding and error handler. £ Windows 248 S804 5 {#i ] UTF-8 1fij A~ 42 ANSI
A TR G5 o

¢ Remove the asyncore-based smtpd module deprecated in Python 3.4.7 and 3.5.4. A recommended replace-
ment is the asyncio-based aiosmtpd PyPI module.

* shlex.split (): f& A None {8 s ZEINAERG | L 75, MARER sys. stdin. ZFFETE Python
3.9 HEREFAH. (EB Victor Stinner 7£ gh-94352 F15TER . )

e os BIRAHEEZRUUF RIS, W bytearray fll memoryview 5% : HEZ A bytes 3£
H=2355 . (H Victor Stinner 7E gh-98393 H1 ik . )

* syslog.openlog() and syslog.closelog () now fail if used in subinterpreters. syslog.syslog ()
may still be used in subinterpreters, but now only if syslog.openlog () has already been called in the main
interpreter. These new restrictions do not apply to the main interpreter, so only a very small set of users might be
affected. This change helps with interpreter isolation. Furthermore, syslog is a wrapper around process-global
resources, which are best managed from the main interpreter. (Contributed by Donghee Na in gh-99127.)

* RE AR cached_property () WBUETT NEHREER, HNZAT AR A LB HH0E, M
B BUE S o XEWRE WIR A AL RN ET, ZA7 R AR EeR BB E ] DAAE B4 L sty
A=W RTREEE A ZAENE (PRI LR A I HUR 5 AR 52 61 0 FoAt g A 38— E Y
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E‘%) KUK S B VA o AR B AR AT T AR Mok K B 2 25 10 ] ] 55 B
(N

e BIfE sys._current_exceptions () iR [EIMNLFE ID ) 8 LB M, MAZE (typ, exc,
tb) JCARIMLET. (i Irit Katriel 76 gh-103176 #1575k, )

o MffiJ] tarfile 8f shutil.unpack_archive () $2HL tar SCER;, THE A filter 50 R W fe4
NEBEEA BRI . W21 tarfile-extraction-filter T i1 .

o HHTFFHE PEP 701 15| AL tokenize.tokenize () fil tokenize.generate_tokens () FREL
A I AR TR o XA NN - STRING Ji]JTii & e k748 PEP 701 ik in]
JG: B T AT RS A T 3 1R Y 3 24 3R] e AN IR IS FSTRING_START, FSTRING_MIDDLE Al
FSTRING_END &#¢ M T f-FAAFER ) “FAFHRY 0. BIanxt T f-F4F5 f"start {1+1} end" IH
A ) 43 1) 2 2 = i

1,0-1,18: STRING '"f'"start {1+1} end"'
T RCAS R AR I

1,0-1,2: FSTRING_START 'f"'
1,2-1,8: FSTRING_MIDDLE 'start '
1,8-1,9: oP '
1,9-1,10: NUMBER U
1,10-1,11: OP T4t
1,11-1,12: NUMBER !
1,12-1,13: OoP "
1,13-1,17: FSTRING_MIDDLE ' end'
1,17-1,18: FSTRING_END

IEAh, S PEP 701 Fr R0 AL A n] fE & S8 — S i Al as o X 2R AL AL 4E:
— FEX—2ETERE Python FAF 4N | #4740 3R] A B 5] JCHY type JE 14 EL A ERRORTOKEN A5 4 OP,
- AR AT AR I E WS B EB 21T — 5| & tokenize.TokenError,

- FBURSEREETICAH Python U BIAE LTI K tokenize. TokenError MIAZTEIIT IR 1]
1) ERRORTOKEN 7] JCo

- e[S PR A R AR A R (A0 P AZ B ST 2 451 % TabError.

13 #2%Eft

» Python no longer uses setup . py to build shared C extension modules. Build parameters like headers and libraries
are detected in configure script. Extensions are built by Makefile. Most extensions use pkg—configand
fall back to manual detection. (Contributed by Christian Heimes in gh-93939.)

o IEEE A PINESN va_start (), Wl va_start (args, format), A% Python, PILEEF
NS AL S va_start () o (1 Kumar Aditya 7 gh-93207 H1 57k )

* CPython now uses the ThinL. TO option as the default link time optimization policy if the Clang compiler accepts
the flag. (Contributed by Donghee Na in gh-89536.)

¢ Add COMPILEALL_OPTS variable in Makefile to override compileall options (default: —j0) in make
install. Also merged the 3 compileall commands into a single command to build .pyc files for all opti-
mization levels (0, 1, 2) at once. (Contributed by Victor Stinner in gh-99289.)

* "}y 64 i LoongArch ¥ T *F& =1k
— loongarch64-linux-gnusf
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— loongarch64-linux-gnuf32
— loongarch64-linux-gnu
(rh Zhang Na ¥ gh-90656 H1T7iHk. ) .)
* PYTHON_FOR_REGEN IYE 5% Python 3.10 5{ 5 B A .

o MAEFETUA autoconf 2.71 Al aclocal 1.16.4 A REE A | configure., (H Christian Heimes 7F gh-89886
TR . )
* 3 H python.org f) Windows i 4~ Fil macOS 2224 #5 /5 ILAE{i JT] OpenSSL 3.0,

14 C API B93{t

14.1 FHv%e

¢ PEP 697: Introduce the Unstable C API tier, intended for low-level tools like debuggers and JIT compilers. This
API may change in each minor release of CPython without deprecation warnings. Its contents are marked by the
PyUnstable_ prefix in names.

(MEIOE bR
- PyUnstable_Code_New () (] PyCode_New I/ kK)
- PyUnstable_Code_NewWithPosOnlyArgs () (| PyCode_NewWithPosOnlyArgs i 44 1M
*)
RGBT i (PEP 523):
- PyUnstable_Eval_RequestCodeExtralndex () (l] _PyEval_RequestCodeExtralndex
EEAES)

- PyUnstable_Code_GetExtra () (Hf _PyCode_GetExtra %4 k)
— PyUnstable_Code_SetExtra () (| _PyCode_SetExtra %M 3#)
AT 44 B s T U R APT %2k B
(Hy Petr Viktorin 7£ gh-101101 F1 57§k, )
e PEP 697: Add an API for extending types whose instance memory layout is opaque:
- PyType_Spec.basicsize A[PANZHGMEL, T ASEEMKEY IR RN,
- I T PyObject_GetTypeData () fl PyType_GetTypeDatasize () WASLVFUiMI4FE T3
1) SE BRI -
- ¥¥INT Py_TPFLAGS_ITEMS_AT_END il PyObject_GetItemData () PARLIFZ4HIY AL
AR/ RAL, 3 PyType_Type.
- ¥RINT Py_RELATIVE_OFFSET AT AFEE T FIRM G AR E L KR .
(Hy Petr Viktorin 7£ gh-103509 F1 o7k, )

e Add the new limited C API function PyType_FromMetaclass (), which generalizes the existing
PyType_FromModuleAndSpec () using an additional metaclass argument. (Contributed by Wenzel Jakob

in gh-93012.)
o TE MR T TN A vectorcall HMSCRE FH B4 5 APT:
- Py_TPFLAGS_HAVE_VECTORCALL

— PyVectorcall NARGS ()
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— PyVectorcall_Call()

— vectorcallfunc

MAEY — DB __call () FEHEFHIKMEE, ZHK M Py_TPFLAGS_HAVE_VECTORCALL
AR R Bk A2 BR. X fi 3 vectorcall W[ DA % 4 M F W] AF R AL (B WA A WA GE bR
Py_TPFLAGS_IMMUTABLETYPE [ MK ) . R E I tp_call [ a] 28 K B P AF 4k &K T
Py_TPFLAGS_HAVE_VECTORCALL Jifihx. (M Petr Viktorin ¥£ gh-93274 FRH iR, )

T Py_TPFLAGS_MANAGED_DICT il Py_TPFLAGS_MANAGED_WEAKREF JftR. X¥ A4 2L

TESCRpR G dict_ M5 RHEANCSHAE, o5 A NAFFH I bRey; g .
1 Z R APT AN T vectorcall PR SAFTIR Y APL:

— PyObject_Vectorcall ()

— PyObject_VectorcallMethod ()

— PY_VECTORCALL_ARGUMENTS_OFFSET

XEIRE vectorcall i F WS £ A s Fil A% i SRAEER 7] DAYE 2R APT i . (1 Wenzel Jakob 7
¢h-98586 HITTHR. )
Add two new public functions, PyEval_SetProfileAllThreads () and

PyEval_SetTraceAllThreads (), that allow to set tracing and profiling functions in all running
threads in addition to the calling one. (Contributed by Pablo Galindo in gh-93503.)

Add new function PyFunction_SetVectorcall () to the C API which sets the vectorcall field of a given
PyFunctionObject. (Contributed by Andrew Frost in gh-92257.)

C API ¥ifE Ao it PyDict_AddWatcher () . PyDict_Watch () FIAH3E API {HRIVE, PAEXES
WA o X BT ARERS . TIT giian sl )iik4s . (i Carl Meyer 7£ gh-91052 1 5THk. )

Add PyType_AddWatcher () and PyType_Watch () API to register callbacks to receive notification on
changes to a type. (Contributed by Carl Meyer in gh-91051.)

Add PyCode_AddWatcher () and PyCode_ClearWatcher () APIs to register callbacks to receive noti-
fication on creation and destruction of code objects. (Contributed by Itamar Oren in gh-91054.)

WINT PyFrame_GetVar () fll PyFrame_GetVarString () pREUH T id 4 FRE KBS /. (f
Victor Stinner 7£ gh-91248 F1 7k, )

SN PyErr_GetRaisedException () #l PyErr_SetRaisedException () | FARME MK 24
B FHE. XLERPRPFEZREDNIRENLR, MARBRAECT FEH W PyErr_Fetch() #
PyErr_Restore () HFEHI =S ARG H4EH B E3. (1 Mark Shannon ¥ gh-101578

W T _PyErr_ChainExceptionsl, B # % — 1™ 5 & % 6, H T B A H L API
_PyErr_ChainExceptions, JGEIEHFM. (i Mark Shannon 7£ gh-101578 15Tk . )

ISINT PyException_GetArgs () Ml PyException_SetArgs () YE N ERERET ARG WL
Y5 SR 3 PR B args. (i Mark Shannon 7£ gh-101578 H1 57k, )

# T PyErr_DisplayException(), E % — I &% &% %6, M T WA IH KX API
PyErr_Display (). (H Irit Katriel ¥ gh-102755 $157#R. )

PEP 683: Introduce Immortal Objects, which allows objects to bypass reference counts, and related changes to the
C-APL

- _Py_IMMORTAL_REFCNT: % SUM %5 DR -8 Ak AEXTS.
- _Py_TIsImmortal Ml —PXIREH/AAKAETIHITE.

— PyObject_ HEAD INIT iXPiilsIHitE#&kh _Py_IMMORTAL_REFCNT EC T R <
Py_BUILD_CORE fi#i K],
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— SSTATE_INTERNED_IMMORTAL —/M%| %} P4 unicode %t L IMkRiNATF Fk AERXTE .
— SSTATE_INTERNED_ IMMORTAL_STATIC —4-%l%f P14 unicode A7k E Hi M4

- sys.getunicodeinternedsize iX:PfiR B 5 i) unicode objects that have been interned. This is
now needed for refleak.py to correctly track reference counts and allocated blocks

(Hy Eddie Elizondo 7 gh-84436 157k . )

e PEP 684: Add the new Py_NewInterpreterFromConfig () function and PyInterpreterConfig,
which may be used to create sub-interpreters with their own GILs. (See PEP 684: f##4% 25 & GIL for more info.)
(Contributed by Eric Snow in gh-104110.)

o TE3.12 K2R C API H, Py_INCREF () Al Py_DECREF () pRECINAE(E F A5 0 ek B0 FH B =08
PRPARE S PRZ0 =5 . (Hy Victor Stinner £ gh-105387 HoiHk . )

14.2 #3483 Python 3.12

o BT Py UNICODE* /B IHZ Unicode API 24K, iHTHE| & T UTF-8 5 wchar_t*
API,

» PyArg_ParseTuple () SSMMATBRACRF L LT Py_UNTCODE* MRS (A1 v, 2 48). #iEHS
F| HA Unicode #5010 s, z, es Al U,

o tp_weaklist ¥ TG ESHELRIGIE4 N NULL, X4& PyTypeObject FHI—ANNH L B FEE,
BFATE R EE 4G X —AR L ARG A AR TG 8K R M B2 7B sl B v by, 5 B MU A
B3t C-API, sifEA RS ((UFRINFSE R ) % _PyObject _GET_WEAKREFS_LISTPTR().

o BAEXAHNERL Y PyTypeObject . tp_subclasses A[REANE—PNAEMIXT LR I5E . H T RBLX
— AT HZRANCH voidr . FRATHREX— &2 0 T B 1A ARIETY B 307 18 B 53X A4~ B & 7 B

FIREU 2% 3¢, 58 i Python 7¥E _ subclasses_ () (FlUf#iH PyObject_CallMethod ()).

* J£ PyUnicode_FromFormat () il PyUnicode_FromFormatV () FRERIINTE Z#EI (Z2%155 .
SNkl K5 +-7Nkfl intmax_t, ptrdiff t. wchar_t CFfFH . AASSEREANEEL) #93CFs. (i
Serhiy Storchaka 7 gh-98836 H1 57k, )

e PyUnicode_FromFormat () Ml PyUnicode_FromFormatV () HARBE IR B FE4 MAE S e
—~ SystemError. TEZHIMIAFE 2 520k X F 57 52 1 T A AR 1 I AR AR i 31 45 R 47 52
H, I EFAEAESMIS %L (1 Serhiy Storchaka 7 gh-95781 H15THR . )

* Fix wrong sign placement in PyUnicode_FromFormat () and PyUnicode_FromFormatV (). (Con-
tributed by Philip Georgi in gh-95504.)

s A BN __dict__ U5 5] A A0 YR N 4 B ffE Al Py_TPFLAGS_MANAGED_DICT FlI
Py_TPFLAGS_MANAGED_WEAKREF ¥AUE tp_dictoffset fll tp_weaklistoffset., HEMIZEF
ffiff] tp_dictoffset flltp_weaklistoffset, HIF AL LFFLEHEK (gh-95589), i HIERER] fE
A%, BT Py_TPFLAGS_MANAGED_DICT HUZKMW 2418 _PyObject_VisitManagedDict ()
Ml _PyObject_ClearManagedDict () il Ji iR ENA LI FHM . BLFHREGIH, B2
— R PyObject_ClearWeakRefs ().

e PyUnicode_FSDecoder () @ﬁ%ﬁ%%?’é{u$%$m%ﬁé, Il bytearray fl memoryview JS#:
HEZ I bytes BAFATFAFH . (1 Victor Stinner 7 gh-98393 157k . )

* Py_CLEAR., Py_SETREF Ml Py_XSETREF LI R XXM HSUORE—R. WERSHA M E, X
BERAT RN 2 FF A . (i Victor Stinner 7 gh-98724 HhoTHk. )

o MERERR AR IR B R PIAE SR MIVEALIY . X FIR3E PyErr_SetObject () . PyErr_SetString () PA
Fe AL A DA 7 A Y BR B R A S B8 2 TR R YAk . (P Mark Shannon 7 gh-101578 Hi5t
k. )
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* _Py_RefTotal EAMHAEEMMMREE NN T ABLRARAENE. EE, X2 IPWilkemiht
HHAEFRRA AT o ARAREE 2 IR AVRHR ZIT IR _Py_GetGlobalRefTotal ().

o N R AR B B A e — S B i ek
- PyType_FromSpec ()
— PyType_FromSpecWithBases ()

- PyType_FromModuleAndSpec ()

O EAER T tp_new KICRMEMMILEPET, 1E Python 3. 14+ HRFgiAt k. iR X LR 4L
SAWETCRRY tp_new, MINATREFEOREEMBILARIL -

B R PyType_FromMetaclass () (£ Python 3.12 W) B 25 (O B A T3 T tp_new (£
Python H2%y __new__ () ) MYTCIKAE.

H1F tp_new B2 | “PyType_From** B LTI WA, FILIE EAE . BARTTN - (e8]
KA — LR IR 2200 - AR A L4, o (O0) RABUE tp_new CHIM . HABLE
A RE RS T AT INEZ — AT RERHARA H:

- WRARFERIE O, R A T tp_new:
< QRARAL ATk, AT PARRAE tp_init HSEMG.

« W ITCEATFEZM Python FfT2HI4k, NI Py_TPFLAGS_DISALLOW_INSTANTIATION
AR H: tp_new 54 NULL, XIFHH A PyType_From* M3 .

- WL PyType_From* B¥C QRAHE C LImrRr: (R EGRESHIRN), G 171

ORI,
— WRAR 408 0] DAL HBkIT to_new, BU{# ] Python Hf) warnings.catch_warnings () i
e L,

e PyOS_InputHook fll PyOS_ReadlineFunctionPointer ¥ AFAE TR T . XE2HR N
& P OB AR A RS (T 28 [ A INE IR E S BB AS)

XAREG T AR FFAEA R (BRI ) B9 TR Hiz I oL 51 eh-104668 T FHE %
=

F/oho

* PyLongObject Xf H NHRTFBIIEAT T IB R AR Rtk fiE. MR PyLongObject W MMTBIZ2FLA M,
RACSE R A B AT T BN B BT M, S DA PyLong_. . . 3TkHY API &
o B TS R AP R BUT T R FE I A2 B LA 7Y PyLongObject f{H:

— PyUnstable_Long_IsCompact ()

— PyUnstable_Long_CompactValue ()

* JHid PyMem_SetAllocator () WHEIM HE XA FiMAELI R EBRL 2N, TieWfrEet4. &
HHOKIRSH TR, B “BT7 BASREW. WRIRE HE X iasib A 2 L2 4 n HAR
T B4 FIE A7) GitHub [A) @1 5i%45 @ericsnowcurrently,

14.3 #H

* R4 PEP 699 %K, PyDictObject 1 ma_version_tag FEX TP RERCHITH . ilix
BRSNS R AR A . X BORFE Python 3.14 /R, (i Ramvikrams A1 Kumar Aditya 7
gh-101193 H157fk. PEP [ Ken Jin $£75 . )

s BRI ERICE AL &
- Py_DebugFlag: ffiff PyConfig.parser_debug
- Py_VerboseFlag: {#iff] PyConfig.verbose
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Py_QuietFlag: ffiffl PyConfig.quiet

Py_InteractiveFlag: ffifl PyConfig.interactive
Py_InspectFlag: f§iff] PyConfig.inspect
Py_OptimizeFlag: ffiffl PyConfig.optimization_level
Py_NoSiteFlag: {§iff] PyConfig.site_import
Py_BytesWarningFlag: {fiff] PyConfig.bytes_warning
Py_FrozenFlag: ffiffl PyConfig.pathconfig_warnings
Py_IgnoreEnvironmentFlag: ffiffl PyConfig.use_environment
Py_DontWriteBytecodeFlag: ffif] PyConfig.write_bytecode
Py_NoUserSiteDirectory: f#if]l PyConfig.user_site_directory
Py_UnbufferedStdioFlag: {§iff] PyConfig.buffered_stdio

Py_HashRandomizationFlag: f#i ] PyConfig.use_hash_seed #1 PyConfig.
hash_seed

Py_IsolatedFlag: ffiffl PyConfig.isolated

Py_LegacyWindowsFSEncodingFlag: {ii Jii| PyPreConfig.
legacy_windows_fs_encoding

Py_LegacyWindowsStdioFlag: ffiffl PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: ffiffl PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: {§iff] PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: {fifff PyConfig.filesystem_errors

Py_UTF8Mode: ffiffl PyPreConfig.utf8_mode (Z N Py_Prelnitialize())

Py_InitializeFromConfig () API 48 HffiJf] PyConfig. (Hj Victor Stinner ¥£ gh-77782 Hi 5t

Hik - )

e Creating immutable types with mutable bases is deprecated and will be disabled in Python 3.14. (gh-95388)

* The structmember . h header is deprecated, though it continues to be available and there are no plans to remove

it.

Its contents are now available just by including Python . h, with a Py prefix added if it was missing:

PyMemberDef, PyMember_GetOne () fl PyMember_SetOne ()
RA N Py _T_INT,Py_ T _DOUBLE % (ZHiN T_INT, T_DOUBLE %)
kR Py_READONLY (Z Hij & READONLY) fll Py_AUDIT_READ (Z Hi A4 KEEX)

Several items are not exposed from Python. h:

T_OBJECT ({fiffl Py_T_OBJECT_EX)

T_NONE (ZHIARF AR, FHHAHLEEF)

A ATAT A ERY 22 WRITE_RESTRICTED.

RESTRICTED fl READ_RESTRICTED %2, Z[fF Py_AUDIT_READ.

In some configurations, <stddef .h> is not included from Python.h. It should be included manually
when using of fsetof ().
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CL9 57 K SO R RS2 DUROR ) 24 FRER AL TR B N 25 AR IHACTE W] AR RS, BRAEASMY L3S
TR Tofi 44 25 [B) T 2 2 VR RAR K R P o
(t Petr Viktorin {F gh-47146 F157Hk, JT Alexander Belopolsky F1 Matthias Braun ZE 52 /i TAE.) )

* PyErr_Fetch() i PyErr_Restore () E%ﬁﬁﬁﬁo i%zfﬁ)ﬂ PyErr_GetRaisedException () il
PyErr_SetRaisedException () ft#i. (H Mark Shannon ¥F:gh: 101578 Tifk) .

e PyErr_Display () C#FM, i PyErr_DisplayException (). (H Irit Katriel ¥F gh-102755
DRk )
e _PyErr_ChainExceptions B #fF M. MM _PyErr_ChainExceptionsl. (H Irit Katriel ¥F
gh-102192 Hr gk, )

]

H PyType_FromSpec (), PyType_FromSpecWithBases () B

PyType_FromModuleAndSpec () KAl & @ it R EH T tp_new MR HIECT BT H. &
PCHIE FIAHN. J63S . is deprecated. Call the metaclass instead.

$t%17E Python 3.14 chigi

e The ma_version_tagfield in PyDictObject for extension modules (PEP 699; gh-101193).

* Global configuration variables:

Py_DebugFlag: ffiffl PyConfig.parser_debug
Py_VerboseFlag: {§iff] PyConfig.verbose

Py_QuietFlag: {§if§ PyConfig.quiet

Py_InteractiveFlag: ffiff PyConfig.interactive
Py_InspectFlag: {§iff] PyConfig.inspect

Py_OptimizeFlag: ffiff] PyConfig.optimization_level
Py_NoSiteFlag: {§if] PyConfig.site_import
Py_BytesWarningFlag: {fiff] PyConfig.bytes_warning
Py_FrozenFlag: {§iff] PyConfig.pathconfig_warnings
Py_IgnoreEnvironmentFlag: {fiff]l PyConfig.use_environment
Py_DontWriteBytecodeFlag: {§iffl PyConfig.write_bytecode
Py_NoUserSiteDirectory: {§iff] PyConfig.user_site_directory
Py_UnbufferedStdioFlag: {fiff] PyConfig.buffered_stdio

Py_HashRandomizationFlag: ffi | PyConfig.use_hash_seed #1 PyConfig.
hash_seed

Py_IsolatedFlag: ffiffl PyConfig.isolated

Py_LegacyWindowsFSEncodingFlag: fii H PyPreConfig.
legacy_windows_fs_encoding

Py_LegacyWindowsStdioFlag: ffiffl PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: ffiffl PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: {§iff] PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: i F PyConfig.filesystem_errors

Py_UTF8Mode: ffiff] PyPreConfig.utf8_mode (Z, Py_PreInitialize())
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The Py_InitializeFromConfig () APIshould be used with PyConfig instead.

¢ Creating immutable types with mutable bases (gh-95388).

Pending Removal in Python 3.15

e PyImport_ImportModuleNoBlock ():use PyImport_ImportModule ()
e Py_UNICODE_WIDE type: use wchar_t
e Py _UNICODE type: use wchar_t
* Python initialization functions:
— PySys_ResetWarnOptions (): clear sys.warnoptions and warnings.filters
— Py_GetExecPrefix (): getsys.exec_prefix
— Py_GetPath(): getsys.path
— Py_GetPrefix(): getsys.prefix
— Py_GetProgramFullPath(): get sys.executable
— Py_GetProgramName (): get sys.executable

— Py_GetPythonHome (): get PyConfig.home or the PYTHONHOME environment variable

THRITER KR A PR

The following APIs are deprecated and will be removed, although there is currently no date scheduled for their removal.
e Py_TPFLAGS_HAVE_FINALIZE: unneeded since Python 3.8
* PyErr_Fetch():use PyErr_GetRaisedException ()
e PyErr NormalizeException():use PyErr_GetRaisedException ()
* PyErr_Restore():use PyErr_SetRaisedException ()
* PyModule_GetFilename (): use PyModule_GetFilenameObject ()
e PyOS_AfterFork ():use PyOS_AfterFork_Child()
e PySlice_GetIndicesEx ():use PySlice_Unpack () and PySlice_AdjustIndices ()
e PyUnicode_AsDecodedObject (): use PyCodec_Decode ()
* PyUnicode_AsDecodedUnicode (): use PyCodec_Decode ()
* PyUnicode_AsEncodedObject (): use PyCodec_Encode ()
e PyUnicode_AsEncodedUnicode (): use PyCodec_Encode ()
e PyUnicode_READY () : unneeded since Python 3.12
e PyErr_Display():use PyErr_DisplayException ()
e PyErr ChainExceptions ():use _PyErr_ChainExceptionsl
e PyBytesObject.ob_shash member: call PyObject_Hash () instead
e PyDictObject.ma_version_tag member
* Thread Local Storage (TLS) API:

— PyThread_create_key ():use PyThread_tss_alloc()
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PyThread_delete_key ():use PyThread_tss_free()
— PyThread_set_key_value ():use PyThread_tss_set ()

— PyThread_get_key_value():use PyThread_tss_get ()

PyThread_delete_key_value():use PyThread_tss_delete()

PyThread_ReInitTLS () : unneeded since Python 3.7

14.4 b5

* Remove the token.h header file. There was never any public tokenizer C API. The token.h header file was
only designed to be used by Python internals. (Contributed by Victor Stinner in gh-92651.)

¢ |Hz{ Unicode API E#§i#5 %, 1557 PEP 623 T fi#¥/% . for detail.

— PyUnicode_WCHAR_KIND

— PyUnicode_AS_UNICODE ()

— PyUnicode_AsUnicode ()

— PyUnicode_AsUnicodeAndSize ()

— PyUnicode_AS_DATA ()

— PyUnicode_FromUnicode ()

— PyUnicode_GET_SIZE ()

— PyUnicode_GetSize ()

— PyUnicode_GET_DATA_SIZE ()
o %[ T PyUnicode_InternImmortal () pRERZ. (i Victor Stinner 7E gh-85858 HI i Ek. ) )
o NZAFRUERRHFIINLS PR BR T Jython HeZAEMEALHE. (1 Nikita Sobolev 7 gh-99482 HiTiHK. )

* M ctypes fBLFE T _use_broken_old_ctypes_structure_semantics_ JifkR. (M Nikita
Sobolev £ gh-99285 F1 57k . )
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