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AT Python 313 4HE 3.12 RUMIATFFE. Python 3.13 44 2024 4510 71 1 H %7, SHILHANS
B, W[ changelog.

Z W
PEP 719 -- Python 3.13 %715

1 HE--RAHER

Python 3.13 )2 Python JiReif = I Eo T E A ATHL, B ZIE M TE S . SCBUAIBRIE R AE . s Ky
BACAIE— AN L Z XAAFE, PARXTIE A d 24242 X (PEP 703) FIz4THIRr af %7 3% 25 (PEP 744)
AR S ST HF o

TR B ARSAS B, [ E S AR @ RS2 R, Llocals () WHEBEHEAEX T EHUINR
TR LA 52 2w feaiB i, I HRAUE S BAE S B BRI

FOMARIE RS WA R O S A APL RIS, DA At REFIIE R 5 TR 3 AR T . — 2B IH K
PRUEFERLER F Python 3.11 4% FF ] (PEP 594) 2 J5BIAE L4854 %

A ARG BERT AR R SE A U, RS it — D7 SRR YT . 2 1 o8 B4 1Y 18 2 B A B
SCRE, W AREES RN B S 2% BT AR 1 S B S NSO B, i S B R R LR PEP;
HIE R — BRI O 58 e S BT PEP 3@ 35 A S FRARSE R . TS £ 4% 2| Python 3.13 1 f ey
MEZH. Python HAT TR T

PR e 1 e -
o RIESHER) 2 2 XAfF 3 Mzt ey 559704 &
« PEP 667: Bt locals () B RKEEE SPER M WL BAT & SLi% 3L, Python i #s KL
4 TR BT BB S AR DA 393 1) the B B W] St 2 010 A 1 P sk BT SR o A

« PEP 703: CPython 3.13 H.44 % E15TH} 4% B global interpreter lock [ SZIgPE 4. 1554 A & 442
CPython T B

o PEP 744: 350N T —NEARWIT 45 % . HEiBHOARZEHN ((HPAGRTREREH) - REfg/IMEHE T4
RE - FATHHHERE T R LA KA AW G
e TEHT ML 2 X AFAF 5, DA K A3 8 RIS A X P B B 57 K. X ] DA i
PYTHON_COLORS and NO_COLOR M JEAF 325 1 .

it Python i pry gt


https://peps.python.org/pep-0719/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0744/
https://peps.python.org/pep-0594/
https://peps.python.org/pep-0667/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0744/
https://no-color.org/

« __static_attributes__ f#ilf T Al IARPUEM RE TS self . X U5 BT,
o _ firstlineno_ sk T —PREUNEITNITS .
A R v R
« BH T PythonFinalizationError s, MIRVETE S AL H) 1 FH IR0 S 1
« WAL argparse BT SCRFFE M A AT, ALESHRIT 2.

o FIWHRE base64.z85encode () fl base64.z85decode () XXt 285 Kifit #:47 Za S Al i
.

o WAE copy B A — 4 copy.replace() M #, XFWFZNERBEMALME LT
__replace_ () FEmZ.

o The new dbm. sglite3 module is now the default dlbm backend.
o os BHIEIN T —EHTeRKUN T AL B Linux 1456 I 8 SO AT
DU random BHLHE T > fp TR

LAk

e ssl.create_default_context () IWH J ssl.VERIFY_X509 PARTIAL_CHAIN A1 ssl.
VERIFY_X509_STRICT {EXERIAMI IR,

C API itk
o BE Py_mod_gil MALHUM KAG W] — A9 B SCRHESE ] GIL AT L T iatT .
o iy PyTime C APL, 424 73X RGN BN 15 1] -
o PyMutex @B EERE R, H5H— 7.
o There is a new suite of functions for generating PEP 669 monitoring events in the C APL
BRI

o PEP 696: 2RI 2% (typing. TypeVar, typing.ParamSpec fl typing. TypeVarTuple) TE
A SCREBRIALE -

o PEP 702: The new warnings.deprecated () decorator adds support for marking deprecations in the
type system and at runtime.

« PEP 705: typing.ReadOnly A[#{/IAHf typing. TypedDict MHIbRIC NS HARAG A H L.

« PEP 742: typing. Typels $&flt T HEMAERAATH, 1ERHRT typing. TypeGuard HEAL.
P

« PEP 730: Apple’s iOS is now an officially supported platform, at tier 3.

« PEP 738: Android is now an officially supported platform, at tier 3.

o BUE wasm32-wasi {0 45 2 )AL W15 2230

« wasn32-emscripten RAEEEI T LRITE.
HERFE R

o PEP 594: The remaining 19 ”dead batteries” (legacy stdlib modules) have been removed from the standard
library: aifc, audioop, cgi, cgitb, chunk, crypt, imghdr,mailcap,msilib,nis,nntplib,
ossaudiodev, pipes, sndhdr, spwd, sunau, telnetlib, uu and xdrlib.

e« BB T 2to3 THFI 1ib2to3 il (7 Python 3.11 47 ).
o« BT tkinter.tix it (¥F Python 3.6 FEHFM ).
¢ Remove the locale.resetlocale () function.

e Remove the typing.io and typing.re namespaces.

o B T4 classmethod A %s.


https://rfc.zeromq.org/spec/32/
https://peps.python.org/pep-0669/
https://peps.python.org/pep-0696/
https://peps.python.org/pep-0702/
https://peps.python.org/pep-0705/
https://peps.python.org/pep-0742/
https://peps.python.org/pep-0730/
https://peps.python.org/pep-0011/#tier-3
https://peps.python.org/pep-0738/
https://peps.python.org/pep-0011/#tier-3
https://peps.python.org/pep-0011/#tier-2

KA IR AE R

PEP 602 ("Annual Release Cycle for Python”) T4 B 587 70 A 52 84 S0 Cbughix)) 19 R 2 P4F . iX

AN B R -
o Python 3.9--3.12 4P 5e BHF, I =4 R LB IR,
« Python 3.13 AR IIIRAA PIAEI SE B SCHE, S IM=4FRyZ 2B IE.

2 FeFe
2.1 FEIFMX B AR

Python Fi7EBRIA £ (8 FH B Y interactive shell, ‘& EF3k H PyPy Ui H BRI, 2400 FH A 32 B3 2 e 3

REPL I}, "R R 52 5 38
o ZATomEEIF PR R P R iE k.
« %} REPL % @)A1 help, exit il quit MEIESCRF, JofkARBUETHHEA.
o PRI BHOA S AR A ER.
o M P10 WA S B A A B i 2 DT s
o (1 P2 PV LB T H DA S »> .. SR FFRY T A
o [ F3PEA RSB DASE S CEHURE I BARY (PR ER B3 R [ HAR R AT ) -

BLEE A9 A2 H.5K shell, Wi PYTHON_BASIC_REPL AR . A XX HBAX LR, WS I tut-

interac,

(f Pablo Galindo Salgado, Lukasz Langa #/1 Lysandros Nikolaou ¥£ gh-111201 3£F-3k { PyPy i H py LS 57

fik. Windows 37 Dino Viehland F1 Anthony Shaw TiHR . )

2.2 BUAMEIRHEE

o TE 2% vt B 52 7 [ s AR RE AR A 2 BOA B R . IR P I8 7 9 PYTHON_COLORS MAHE7A%
A MAES Y NO_COLOR #l FORCE_COLOR FfIEAs &3k #4745 ], (1 Pablo Galindo Salgado 7£

oh-112730 HaTik, )

o A ILER %&%Bﬁ%ﬂﬁ%ﬂﬁ/@ﬁ*ﬂ’]ﬁ"ﬁﬁ%i% UL B R AT IR 2 iR — 25 A

H/Jlf‘ﬂ:lﬂi'fﬂ o

r$ python random.py
Traceback (most recent call last):
File "/home/me/random.py", line 1, in <module>
import random
File "/home/me/random.py", line 3, in <module>
print (random.randint (5))
AttributeError: module 'random' has no attribute 'randint' (consider renaming
—'/home/me/random.py' since it has the same name as the standard library.
—module named 'random' and the import system gives it precedence)

L

Rl , AR A A GBS T AR =I5 B [ i 2 A5 I e B e, AT & RR

AR B DI

$ python numpy.py
Traceback (most recent call last):
File "/home/me/numpy.py", line 1, in <module>
import numpy as np
File "/home/me/numpy.py", line 3, in <module>

(T


https://peps.python.org/pep-0602/
https://pypy.org/
https://github.com/python/cpython/issues/111201
https://no-color.org/
https://force-color.org/
https://github.com/python/cpython/issues/112730

(B L)

np.array ([1, 2, 31)

AttributeError: module 'numpy' has no attribute 'array' (consider renaming '/
—home/me/numpy.py' if it has the same name as a third-party module you.

—intended to import)

(f Shantanu Jain 7F gh-95754 157k ) .

o PR 0]— DR AR IERRRY K88 7SRO RN B st

R NIRIbPN S 2 &

>>> "Better error messages!"
Traceback
File "<python-input-0>",

.split (max_split=1)
(most recent call last):
line 1,
"Better error messages!".

in <module>
split (max_split=1)

AAAAAAAAAAAAA

TypeError: split () got an unexpected keyword argument 'max_split'.
'maxsplit'?

Did you.
—mean

( Hi Pablo Galindo Salgado #1 Shantanu Jain ¥F gh-107944 H1 57k, )

2.3 HH% =Y CPython

PUAE CPython HA X 1T H AR I L PE Sy, EIZE ] global interpreter lock (GIL), i &—~5E
R RE R T BGA R A B . B EERATE - NAFE TR, @548 python3. 13t
o python3.13t.exe. #RicH @ & KAZW A B JEH SO T 1E 8 E 5 Windows Fl macOS 2226 2§11
—HR R ERE, BE T AR ——disable—gil #EIf A AL &AL CPython,

Free-threaded execution allows for full utilization of the available processing power by running threads in parallel on
available CPU cores. While not all software will benefit from this automatically, programs designed with threading
in mind will run faster on multi-core hardware. The free-threaded mode is experimental and work is ongoing to
improve it: expect some bugs and a substantial single-threaded performance hit. Free-threaded builds of CPython
support optionally running with the GIL enabled at runtime using the environment variable PYTHON_GIL or the
command-line option -X gil=1.

N T EYHMBESES LA h4& R, python —VV il sys.version ¥ ¢ experimental free-
theading build” F#E. ] DAF A sys._is_gil_enabled () HRECEME IEEBITHLE RS
MsLE T GIL,

C-APIL ¥ JR A 35 BT X H AR L T A TR . SCHFE 2R GIL WIS L N iz T R . 24
 Py_mod_gil #f. A RBAIRILRIY RN 4] PyUnstable_Module_SetGIL () XI5
AR X T HER A GIL (U N isfr. SANE AR EHLHE C PRS2 GIL s A, Rk
PYTHON_GIL AR ol X gil=0 1&g UhEE ] GIL. T2 pip 24.1 S RAS A BEAE H Hh 2
MR e C i R .

This work was made possible thanks to many individuals and organizations, including the large community of con-
tributors to Python and third-party projects to test and enable free-threading support. Notable contributors include:
Sam Gross, Ken Jin, Donghee Na, Itamar Oren, Matt Page, Brett Simmers, Dino Viehland, Carl Meyer, Nathan
Goldbaum, Ralf Gommers, Lysandros Nikolaou, and many others. Many of these contributors are employed by
Meta, which has provided significant engineering resources to support this project.

Z W
PEP 703 "Making the Global Interpreter Lock Optional in CPython” H{1& T /4 3¢ IR TAEHIFE S5 E. .
Porting Extension Modules to Support Free-Threading: —#/y fif- K ZE3P 41X 3 BT &K 3 IR AETE S -


https://github.com/python/cpython/issues/95754
https://github.com/python/cpython/issues/107944
https://peps.python.org/pep-0703/
https://py-free-threading.github.io/porting/

2.4 SCISMEIBNEY (JIT) Zmikss

24 CPython ffi fl ——enable-experimental-jit % W #F 47 B & A1 8 2 i, £ 3 — A4 B i
(IIT) 5% 28 DAAI B 3596 Python B 21 . { Windows L, W] ffffl PCbuild/build. bat
——experimental-jit B JIT B il ——experimental-jit-interpreter B 2 EHHRF
8. HAECRAHE A0S FHE 8 0 47 Tools /31t /README .nd th,
-—enable-experimental-jit #% Wi # & iX & (W %) fH, 40 2R A4 vl % (4 H %
——enable-experimental-jit NIEIAN ves.

» no: ZETTHEAS 2 RGO IIT 4K
o vest R IIT, BASEATHEEI JIT, W% AFFSE4 R PYTHON_JTT=0.
« yes-off: ¥yt JIT REKAS T . BAEEATIGE M JIT, Mtk ABFHIZE Bt PYTHON_JIT=1.

o interpreter: B 2 ERERIVEEEH NT. A ATEIE THME A PYTHON_JIT=0 k&%
iR

H R BT -
o WANTRFMEFLR 5 1 BT 7 IR S0 3.1 G202 TR

o 25 L RGF IR B REIE, BRI N RN EX (IR), FRN # 2 B
IR, A WHOFR N RHERVER ("uops”).

o H2JZGIR WS 1 ZHA RN ET AR, FHAS SRS S LR .
o TE5R 2 JZ90 IR B RE s I LS 2 B, FRNT SN — LU i

o BOREE 2 JZRMERESATAE, (BT FEH T XL E LR S Beit AT, w24 Python Fitl &
——enable-experimental-jit=interpreter LIS 2 EHRMAERELS.

o AT, ZO0EE 2 29 IR F5giE AL G 10T -

o AP BRI T 40 3 WA AT AT RIS BRI TR, (EH T A X
LLVM F{HKi o

B
PEP 744

(JIT 3 B Brandt Bucher H %%/ Haoran Xu I Fredrik Kjolstad i XCHIJE %« 26 2 E2% IR % H Mark Shannon
F1 Guido van Rossum. %5 2 2Rk H Ken Jin. )

2.5 £33t locals () HEE NLIBHIE N

Historically, the expected result of mutating the return value of 1ocals () has been left to individual Python im-
plementations to define. Starting from Python 3.13, PEP 667 standardises the historical behavior of CPython for
most code execution scopes, but changes optimized scopes (functions, generators, coroutines, comprehensions, and
generator expressions) to explicitly return independent snapshots of the currently assigned local variables, including
locally referenced nonlocal variables captured in closures.

This change to the semantics of 1ocals () in optimized scopes also affects the default behavior of code execution
functions that implicitly target 1ocals () if no explicit namespace is provided (such as exec () and eval ()).
In previous versions, whether or not changes could be accessed by calling 1ocals () after calling the code exe-
cution function was implementation-dependent. In CPython specifically, such code would typically appear to work
as desired, but could sometimes fail in optimized scopes based on other code (including debuggers and code exe-
cution tracing tools) potentially resetting the shared snapshot in that scope. Now, the code will always run against
an independent snapshot of the local variables in optimized scopes, and hence the changes will never be visible in
subsequent calls to Locals (). To access the changes made in these cases, an explicit namespace reference must
now be passed to the relevant function. Alternatively, it may make sense to update affected code to use a higher


https://github.com/python/cpython/blob/main/Tools/jit/README.md
https://peps.python.org/pep-0744/
https://peps.python.org/pep-0667/

level code execution API that returns the resulting code execution namespace (e.g. runpy.run_path () when
executing Python files from disk).

S s R R 8 R SR AL T L B ] 5 e SR 52 B e AR AR S w4 A T I P Y R B AR B, BRAE FrameType.
£_locals KFaR[A]— N5 MO A P I it Joy S A% B AN SRy ils s | P ) e Jey il A B ) Ll 5 AAQBEN
G, AR [ — AR RORT ) BA HLUE SRIE AT LS dict L.

WHZ 4 PEP 667 TR, WIEAMHKA C APUESAIFH . T SGEFXI 2 SN Python APL FIC API $i
T AL .

(PEP F15Z 31ty Mark Shannon Fi1 Tian Gao £ gh-74929 FRTiEk. SCRY S # i Guido van Rossum Fil Alyssa
Coghlan $24it.)

2.6 MWBHMEEH

PEP 730: i0OS Bl A2 PEP 11 fr X #H W F 4G, HIEE 3 EH M armb4-apple—-ios i
armé64-apple—ios—simulator ZHAFx (4 %k 2013 4E J5 1Y iPhone Fil iPad ¥ 45 VA iz 47T Apple
silicon Ff {2 ] Xcode iOS Bifll#§) . x86_64-apple-ios-simulator (BfF T IHM x86_64 fifi{f
) Xcode i0S BLfU#%) ANE5 3 ERMZ LG, (HERHR T aE Ry, (PEP $2%5 X S H Russell
Keith-Magee 7 gh-114099 F1 57k, ) )

PEP 738: Android is now a PEP 11 supported platform, with the aarch64-linux-android and
x86_64-1linux—-android targets at tier 3.  The 32-bit targets arm-linux-androideabi and
i686-linux-android are not tier 3 supported platforms, but will have best-effort support. (PEP written and
implementation contributed by Malcolm Smith in gh-116622.)

Z W
PEP 730, PEP 738

2.7 BEEF RO
BP0 i s BRI B o X TR A X SR 8 e A T i e B ) e R {2 1) 2 sl N — R 42
PAE.

PAE R WA BRFIEERT . 24 ge.collect O ANRBIEILIAMIN, GC A E I A A UCKFIE D o
BHGEF AN, EXBWOR—AOFRIEEml—C, A2 R R .

gc.collect () WFTHIEAAAL
e gc.collect (1): Performs an increment of garbage collection, rather than collecting generation 1.
o HAbX} gc.collect () MTHMIBA L.
(rhy Mark Shannon  gh-108362 H1 5Tk . )

3 HihiFSFitien

o FIRLRBIERE N SRS AT R R — T BB EE BT S 2. XS FATEAAR KN (Bl
.pyec X)), FillngE SQLAIchemy 2.0 1) sglalchemy.orm.session H 0K/ NEIE D) 5%,
XA RE M A AP A T SCRS AP R LA, 4 doctest.

>>> def spam():

mrn

This is a docstring with
leading whitespace.

Cawy


https://peps.python.org/pep-0667/
https://github.com/python/cpython/issues/74929
https://peps.python.org/pep-0730/
https://peps.python.org/pep-0011/
https://github.com/python/cpython/issues/114099
https://peps.python.org/pep-0738/
https://peps.python.org/pep-0011/
https://github.com/python/cpython/issues/116622
https://peps.python.org/pep-0730/
https://peps.python.org/pep-0738/
https://github.com/python/cpython/issues/108362

(B L)

It even has multiple paragraphs!

mrn

>>> spam.__doc_
'\nThis is a docstring with\n leading whitespace.\n\nIt even has multiple.
—paragraphs!\n'

(i Inada Naoki £ gh-81283 H1 ik . )

%fgﬂ%%i}% AR I CEAE AT AE 35 lambda FIHE R (2T S A O 3 20 2 IR EI R
SR

class C[T]:
type Alias = lambda: T

(th Jelle Zijlstra 7& gh-109118 Fl1 gh-118160 HFTifEk. )

future IEA] A9 _ future_ BN S A%, ZWKEF from ._ future_  import
- JERBTE R I LR ARHER IS, TR SIS ATk 5F . (i Jeremiah Gabriel Pascual
1E eh-118216 SRk, )

MAE global A HY T else MRADH A BT HRFPE FUIFTE except AT . 7E2Z il
AR R | &% SyntaxError, (H Irit Katriel £ gh-111123 J157#k . )

AN T B EREEAS B PYTHON_FROZEN_MODULES, ‘EHfiE R ILZE B S F ANLGI T 205, 45
#r T -X frozen_modules 47k, (H YllelYanngh 111374 5k, )

T F PR AY f PYTHON_PERF_JIT_SUPPORT FIfR 4TIl X perf_jit WAL Wifsst
BT LARRY XT perf PERE AR SCF5.  (Hi Pablo Galindo 7E gh-118518 HITTHK. )

W[ 1H 3% PYTHON_HISTORY FRIEASESR B .python_history A% . (H Levi Sabah,
Zackery Spytz F/l Hugo van Kemenade ¥ gh-73965 F1 57k . )

FP T —A~ _static_attributes_ JEM. X 4iFAe ARIE A PRIV TCARIA T, X484
PR MR P AR R BGE T self. <name> SRIR(ER . (i Irit Katriel £ gh-115775 i HER. )

MR IESTER PAIE-— __firstlineno_ J@Mk, HAE MK E LE11HIFT5. (H Serhiy
Storchaka 7£ gh-118465 H1 o7k, )

PUFE exec () Fl eval () NEBREEEZ DL X EF LR AE AW globals F locals %%, (H Raphael
GaschlgnardT gh- 10’5879 TR . )

AE compile () WEBREIESZ —DHEL ast .PyCF_OPTIMIZED_AST, BT ast.
PyCF_ONLY AST (B IX BIFE TR 9] i) AST A3 optimize ZE0E T4 . (H Irit Katriel £E
gh-108113 F1 57k, )

TE property X% T __name_ JEM:. (H Eugene Toder £ gh-101860 Hi ok, )

BN T R E PythonFinalizationError, 'BEJR4 H RuntimeError, T Y4#MELE &4
AL TE) W B ZERY & BES . FA RS 2 IAER S| % PythonFinalizationError, TMAE

RuntimeError:
- _thread.start_new_thread()
- os.fork ()
- os.forkpty ()
- subprocess.Popen
(rh Victor Stinner ¥ gh-114570 F1 57 #k. )
R str.replace () WY count ZHUCh REFSE. (H Hugo van Kemenade 7 gh-106487 EPJ\]E'ﬂ‘k )

WAEVF 2 BRI AR B AE R U AR S HO I B . X DA IR R R B — 264535t (i
Serhiy Storchaka 7f gh-82626 FH 57k . )


https://github.com/python/cpython/issues/81283
https://github.com/python/cpython/issues/109118
https://github.com/python/cpython/issues/118160
https://github.com/python/cpython/issues/118216
https://github.com/python/cpython/issues/111123
https://github.com/python/cpython/issues/111374
https://en.wikipedia.org/wiki/Call_stack
https://github.com/python/cpython/issues/118518
https://github.com/python/cpython/issues/73965
https://github.com/python/cpython/issues/115775
https://github.com/python/cpython/issues/118465
https://github.com/python/cpython/issues/105879
https://github.com/python/cpython/issues/108113
https://github.com/python/cpython/issues/101860
https://github.com/python/cpython/issues/114570
https://github.com/python/cpython/issues/106487
https://github.com/python/cpython/issues/82626

e Hbz2,1zma,tarfile fll zipfile A P HIE FEL M SRS SCAERIST 2RI T name fll mode
JE:. (M Serhiy Storchaka 7E gh-115961 Hi 57k, )

4 FEERR

o dbm.sqglite3: £}%} dbom iy SQLite 5. (H Raymond Hettinger #1 Erlend E. Aasland ¥t gh-100414
HITER . )

5 BUEAYRR

5.1 argparse

e "N add_argument () fil add_parser () FIEGIT deprecated 12, AR FE 471630, {3f
BHEHM T4 . (H Serhiy Storchaka 7F gh-83648 F1 57k )

5.2 array

o BT 'w' ARG (Py_UCS4) R Unicode F4F. BN B RRBFL TN v KB, (Hh
Inada Naokﬂ’f ch-80480 k. )

o WAL clear () F¥EW array.array HN MutableSequence, (H Mike Zimin ¥£ gh-
114894 ‘:F‘lgj!fﬁ/(o)

5.3 ast

» The constructors of node types in the ast module are now stricter in the arguments they accept, with more
intuitive behavior when arguments are omitted.

WD SRAEAY 1 LB IEAS AST 35 i ) W]k 3 BOs oA BE/E N SR EAE N, %7 BEBUAE R 9
BN None. I, WIRBADEL T BWA NG, Wiz 7 B IAERF o s s 22, i a5 4
expr_context FEAEME, WERHBIAN Load )« (ZHI, AT, P AST 35 4
SO L R R AR K )

TEPH HARTE IR, 4 %H’J’%ﬂﬁé WY, TR R At DeprecationWarning, JXAE
Python 3.15 Hff 5| K ii . 2E(ld, 419&%%%@%/\*/\%@%%@ AST ¥ i _ERY 7 B i
%ﬁﬂﬁﬁflﬁf}ﬂ" SEIEDITR #HT‘ Python 3.15 Hff &2 5| % 52

XEEFRGE RSN HTHPEE LW ast.AST %%@ B 9B % 25 3%k Pl o X B AST.
_field_types MSTHI R IMAFRIFTH .

(1 Jelle Zijlstra 7¢ gh-105858, gh-117486 il gh-118851 Hitfit. )

o JU1E ast .parse () B — DTS optimize, E2WfZi1H% compile () . XKLL
i) AST B A A fE . (Ela Irit Katriel 7€ gh-108113 F1 575k . )
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5.4 asyncio

o BYE asyncio.as_completed () $fi&[H—4~E[/Z asynchronous iterator ¥ & Ay rF=H: W ZE 15X
S iterator FNTGE . B RS IR A A AT S RN RAFERAL A SR Task B Future Xf4, 5
SRS IEAESEINAT S5 A KBRS 25 55 . (1 Justin Arthur 75 gh-77714 H5THER . )

o PUAE 4 IR S5 250 X Bt asyncio. loop.create_unix_server () & Hsh#KE Unix EEFE. (H
Pierre Ossman 7£ gh-111246 F 5Tk . )

o AR LR — 2 EE XN SV H B DatagramTransport . sendto () ¥ kK EEKFHHIER .
fmﬁ%ﬁ‘%%‘@ DX RN A2 B 4 1 s 2 KB AR Sk W A% & . (F Jamie Phan 7 gh-115199 rfs
IR o

o ¥ T Queue.shutdown il QueueShutDown I F45PEBAS 245, (1 Laurie Opperman Fil Yves
Duprat 7F gh-104228 1573k, )

o Wl Server.close_clients () fil Server.abort_clients () ¥, BAISAFEREIM
72 ] asyncio IR %5 #%. (H4 Pierre Ossman 7E gh-113538 H1iik . )

* 7f StreamReader.readuntil () HHEZ— A RAFHMNICH, LBFH P2 —iaE
1. (H Bruce Merry 7F gh-81322 F1 7k )

o BT TaskGroup FEANBIBGHERIE-S AT IBUH B K A s REHAYAT . BN, S BT
55y L B RIS AERAS AL 55 rpaB ) i i, SNRMAL 55 20 A T RERcHEES , RO P
IHEAEC N Z TS5 2 AHE T AL PR

X TAT: 55 53 AR AR O B[R] P 5 | & ExceptionGroup G L, BUAEE R AT 551
cancel () H¥. XFER]DARGIR CancelledError &4F F—ik await W5 %, NILBUEEAE

INeF4:, |, so the cancellation is not lost.
Tk TP ) — AN FREIN G A 2 IRAE AT 55 AH 2 PR B BUH BT 4R (cancelling ().
AT AR ERAE S BB L, BLAE uncancel () W DAYERUH B THEGE B B I E B R S A ST

_must_cancel JHkR.
(%2 F ¢l Arthur Tacca 7 gh-116720 s 5 1) Y JE 4 . )

o WYE—ANRIMIEN TaskGroup P8 TaskGroup.create_task () B, %5 &R R1E &
GX K5 151 & =4 E W PMEM R ) Runt imeWarning). (Hl Arthur Tacca #1 Jason Zhang
TE ¢h-115957 5Tk, )

5.5 baseb64

o HAIIT z85encode () Fl z85decode () HEUH T bytes 4ihky Z85 data FIKF Z85 4ihid %k
iS4 bytes. (H Matan Perelman ¥£ gh-75299 F15iHRk . )

5.6 compileall

o THELEFMIENBASIRIAE i os.process_cpu_count () A& os.cpu_count ()
Sk . (H Victor Stinner fF gh-109649 FRHTTHR . )
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5.7 concurrent.futures

o THELEMBENBASIEIAE 2 os.process_cpu_count () MAE os.cpu_count ()
Sk . (B Victor Stinner FE gh-109649 H5THR . )

5.8 configparser

o BIfE ConfigParser HAA X ARMA TRy, SR A0 5 )2 BEXT . AR ME Tl
4 allow_unnamed_section 12353« (1 Pedro Sousa Lacerda ¥F gh-66449 F1 57k, )

5.9 copy
o B replace () B replace WIS QIEEEUAIR REIA TR . XTERAEA T
XFRIRRIA o« PAF ARG SCR replace () BEIFSEILT replace HpiX:

— collections.namedtuple ()
- dataclasses.dataclass
- datetime.datetime, datetime.date, datetime.time
- inspect.Signature, inspect.Parameter
- types.SimpleNamespace

(NMEITES

TP 2 XEWa] Ll E X replace () F{EKZF copy.replace (). (H Serhiy
Storchaka 7 gh-108751 HH 5Tk . )

5.10 dbm
o B dom. sqlite3, —SEHEL T SQLite J i O HARHL , HK HAR N ERIA ) dom J5 . () Raymond
Hettinger 1 Erlend E. Aasland ¥£ gh-100414 F1 57k, )

o ARVFEILHIEN gdom. clear () Al ndbm.clear () HIEBEREGREF A %4H. (H Donghee
Na 7£ gh-107122 157k, )

5.11 dis
o 1 dis FRHR R E S B Ok R BKEE H AR R B AL BRSO 2 AR, AN 2 WS &, mT AR
JAFH) —0 fr TR IR EYL show_offsets ZHRTIMAS & . (1 Irit Katriel 7% gh-112137 H5iHEk. )

+ get_instructions () NFRELEFKH BRI REMBIE LS. EABER, BESHENERN
Instruction E’Jéﬂﬁkiﬁﬁﬁlﬁl ﬁﬁl?’f%}fﬂﬁ cache_info FEx . Fé get_instructions ()
show_caches ZRE 93 13 EAATA EAECER . (1 Irit Katriel 45 gh-112962 5Tk, )

5.12 doctest

o B7E doctest il BRIAZ B @K, BLEFPE T8 1 B8 PYTHON_COLORS PR35 4 & AL 5 11
NO_COLOR # FORCE_COLOR ¥3gAS H 3k 4451l . 7315 2 % using-on-controlling-color, ( [fj Hugo van
Kemenade 7£ gh-117225 J1 57§k, )

o BIfE DocTestRunner. run () FESGIFE BT MR . #I1 T DocTestRunner. skips
Fl TestResults.skipped JE{E. (H Victor Stinner ¥£ gh-108794 F1 57k . )
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5.13 email

o AEH A IRARATIFARSAE B B2 E5 1S . BIAE generator XEL)FHIL (BA) AIE
W S o B bRk, BRI 2 5k B0 S A SR EEE ST bR LS5 . WARARTE 245 ik
AN, FNE verify_generated_headers. ([ Bas Bloemsaat fiI Petr Viktorin ¥ gh-121650
HITTHR . )

e getaddresses () and parseaddr () now return ('', '') pairs in more situations where invalid
email addresses are encountered instead of potentially inaccurate values. The two functions have a new optional
strict parameter (default True). To get the old behavior (accepting malformed input), use strict=False.
getattr (email.utils, 'supports_strict_parsing', False) canbe usedto check if the
strict parameter is available. (Contributed by Thomas Dwyer and Victor Stinner for gh-102988 to improve the
CVE-2023-27043 fix.)

5.14 fractions

o PFE Fraction X4 W I THETE. X5F. IEUSALTE. B/ NoE A L pAr e A% Ik RiE
=B . (B Mark Dickinson 7 gh-111320 H1 57k, )

5.15 gc

PG PR B3 [ e 28 BLAE 2 i ¥ =0, XA T get_threshold() Ml set_threshold() PA K
get_count () fll get_stats () HIZERAEAE L.

o ARFFIFAA, get_threshold () kgL —A>th =AM LA . 25— E S HTIE
WU EE, 52—k 5 IR IH BRI i (BOA 10, S E i {E RS IH
W ST ATHR BE SEAG ) o B5 =TI B L H IR A A&

e set_threshold () &ZM&EE I J5 AL 5,

« get_count () fll get_stats () FFARELR AR AWER . X ATET AR TR R R
R AR, BIESE R4 AR AU AR A A B AR AC Y Tl i 2 ]

BITHZ, Sl BREER GC BfT AR AU W] RETCIRSE e il —FEA AL, (H AR RE A A
JIT A HA AR & IR 3 AT

5.16 glob

o WINT translate (), X4 HKKFEAG shell XU FCAT Y B% A2 106 B 6 4 Ay 1 DU 3R X1 o
¥. (1 Barney Gale 7F gh-72904 H1 57k, )

5.17 importlib
« BE importlib.resources M FHIRBAVFIFIIEH & (B4), IHEHLZMIESE (B
TESCA B R E 1 encoding I errors ZHUZ AR KT S40) -

- is_resource ()
- open_binary ()
- open_text ()
- path()
- read_binary ()
- read_text ()

T R BCRE N T 7 AN S AR R 1Rl (H Petr Viktorin 7 gh-106532 #1351k . )
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« contents () AR MEFE T HIIBESE % Traversable APL. A, HHEGRKA BB ERT
X1, (H Petr Viktorin ¥£ gh-106532 H1 5T Ek. )

5.18 io

« AL T0Base A LM sys.unraisablehook Kb close () HIEGTIAMHIRE AH
o TEZHIRAS T, B e BRIARE DL T S i BRI 20 , 1 A 7€ Python FF & A8 76 1 F Python
PR A4 25 A H. (i Victor Stinner 75 gh-62948 H1TTHK. )

5.19 ipaddress
o M IPv4Address.ipv6_mapped FHEEMH:, ¥R AT IPv4 [ IPve Hidik. (g Charles
Machalow £ gh-109466 H1 5Tk, )

e« f&1F T IPv4Address, IPv6Address, IPv4Network fil IPv6Network ' is_global i
is_private Jf78. (i Jakub Stasiak 7F gh-113171 F 57k, )

5.20 itertools

« batched () #¥l T strict X%, B oAEfJq—HREIE/NTHE 2 #ME R/ NS & valueError. (H
Raymond Hettinger 7 gh-113202 5 Ek. )

5.21 marshal

o YERLHLERELF NN T allow_code 25, £ A allow_code=False $B [F7F Python & 2% 8] A 3f
ZEM RSN S0 P S AP F1 4. (1 Serhiy Storchaka 7F gh-113626 H15THk. )

5.22 math

o SHIMERE fma () ATHATAIFRIRE-INEEE .. R F —REBEENTIIE < *~ v + 2z, M
WEG T AR P (2P IR R BORE BRI R . B T C99 IRy fma () pE%k, I H B AMERFRIR TG
14 IEEE 754 “fusedMultiplyAdd” 12383835 . (H1 Mark Dickinson FiI Victor Stinner 7£ gh-73468 #1357

k- )

5.23 mimetypes

o WY guess_file_type () PRECH TARME U RS I AR AKSE I MIME 2581, 7% guess_type ()
i ) B AR RO BIAE £ 42 soft deprecated, ([ Serhiy Storchaka 7 gh-66543 H1 ik . )

5.24 mmap

o WUAE mmap 7E Windows b 4 WML 1) A AT B T SO 2R G0 68 1 s 10 B A 170 S W 35 1) BRE R A5 AR
DAEGR AT . (H Jannis Weigend 7E gh-118209 157k . )

» mmap HAGHN seekable () JiERFAETT B E LI S BN RSP o BIAE seek () JEENF
R [E]— AN B . (B Donghee Na Fl Sylvie Liberman 7 gh-111835 ik, )

» mmap T UNIX L&Y rackfd &2 FRIE G SCHRGAFFIE H] anhffl, W fileno $55E 1
ARG A S0 H . (B Zackery Spytz Fl Petr Viktorin 7E gh-78502 H1 otk . )
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5.25 multiprocessing

o THELEMBENBASIEIAE 2 os.process_cpu_count () MAE os.cpu_count ()
Sk . (B Victor Stinner FE gh-109649 H5THR . )

5.26 os

« WINT process_cpu_count () EREUN T HRIBCY BIAERR A E T 7 LA T AR 9258 CPU .0
BrE:. (i Victor Stinner 7£ gh-109649 H1o7Ek. )

e cpu_count () fll process_cpu_count () AJ @ HIEASE PYTHON_CPU_COUNT BT fiy
AFTEEW X cpu_count HEiE. JﬂﬁﬁilﬁXT? SEAE MBS Y AR RIB e A2 A SR TE L TR
Hil— 24 RGN CPU BERR & fRA A Ab. (fh Donghee Na ¥t gh-109595 HoTHk. )

o I timerfd_create (), timerfd_settime (), timerfd_settime_ns{(),
timerfd_gettime (), timerfd_gettime_ns (), TED_NONBLOCK, TFD_CLOEXEC,
TFD_TIMER_ABSTIME ] TFD_TIMER_CANCEL_ON_SET 3 fill 7 £F %} Linux [ it & %

R B RERBPED . () Masaru Tsuchiyama 7£ gh-108277 FH iRk . )

o 1E Windows | IFE RN T %F Lehmod () Fl chmod () 1 follow_symlinks Z500 3. 1 =AE
Windows | 1chmod () Wi follow_symlinks [ ERIN{E N False. (i Serhiy Storchaka ¥F gh-59616
j'_.i‘ﬁ o )

o {£ Windows b FLAEF 01T £chmod () A%} chmod () AP SO AT S0 37, (1 Serhiy
Storchaka £ gh-113191 F1 57k, )

o f£ Windows [, mkdir () fl makedirs () BUfEZFFE A mode {H 00700 LAXTH H 5% M H V5 H 45
., XeRAHEN tempfile . mkdtemp () FAIZEME CVE-2024-4030, HAhH) mode [HAT SRS
2. (H Steve Dower 7E gh-118486 H1TTHk. )

o IHE posix_spawn () A[$25Z None {EH env S5, SCRFHERT A i HERE A 4 R AR ABE . (Hh
Jakub Kulik 7F gh-113119 1 57Hk. ) .)

o JEX ¥ posix_spawn_file_actions_addclosefrom_np () H¥F& L posix_spawn () BAE
W[ PATE file_actions 2% {§i il POSIX_SPAWN_CLOSEFROM Jg 4. (Hj Jakub Kulik £ gh- 113117 H
k. ) )

5.27 os.path

o WY isreserved () MTHA—MASIE LB RS T2 IR S, B EUE Windows |
W . (1 Barney Gale f ¢h-88569 H1 5Tk, )

o 7£ Windows I, isabs () REAFAELMETF—ARHT (\ 5 /) LRI 4axt %45 . (Fi Barney
Gale F/1 Jon Foster 7£ gh-44626 157k, )

o PUAEBPME SCHE AP35 ) realpath () HLAEBAS BT MS-DOS RS (1) 30444 . (H1 Moonsik Park 7
oh-82367 HTTHR )

5.28 pathlib
o« ¥ fl T UnsupportedOperation, ¥ & ¥ — M HE R B IFE LN Z X FH R B
NotImplementedError #5|% . (fj Barney GaleT gh- 89812 Rk )

o B¥G T FRYEfle URI (file:///) KA Path MR HERS Path. from_uri (). (H
Barney Gale 7£ gh-107465 H1itHk . )

« W4T PurePath.full_match () JiI T VLECAFA shell KU I FC AT 10 B A2, 60 4 3 U 3 TiE
£ **”, (h Barney GaleTgh—73435 HoTRR . )

. i"“JJlJT PurePath.parser KJEMLATHE N TIUZ ST S5 G HH 1Y os.path SEPL. X AJ DA
& posixpath B ntpath.,
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e N Path.glob () fll rglob () ¥ T recurse_symlinks {{FR 35724, (1 Barney Gale 7§ gh-77609
H5THk . )

o BUTESZ DA+ G5B Path. glob () Ml rglob () KFR I SCAEFIH . FEZ BIRAS
{4k H 3. (H Barney Gale £F gh-70303 Fr k. ) )

e« JPath.is_file,Path.is_dir,Path.owner () fl Path.group () ¥INT follow_symlinks {X
FRCEES 2%, () Barney Gale 7£ gh-105793 /1, DA% Kamil Turek 7£ gh-107962 H15iik. )

5.29 pdb
o BIfE breakpoint () fll set_trace () &7 Bl AR ER A S PATRLH T —F7EA . X

— AT IR breakpoint () i BN SOKREHEHERTE E N SCASME T W . (B Tian Gao 7
gh-118579 F1 ik )

o MiFE T sys.flags.safe_path [if sys.path[0] ¥ AR AP A Y HE. (h
Tian Gao F/I Christian Walther 7 gh-111762 H1 57k )

o BFESZHRRF zipapp YERNIEIEHFR. (FH Tian Gao £ gh-118501 H15iHk. )

o WWINTHE pra () A7 5 R0 E] 6 Pdb #3411 exceptions [exc_number] fig&fEH %
(5 2 ARSI BE 1. (1 Matthias Bussonnier 7 gh-106676 H 57t . )

o PA—% pdb iy 4TSk i B ANE A AE 2 E AR R AAT. (H1 Tian Gao 7 gh-108464 H157
k- )

5.30 queue

o HHNT Queue. shutdown fl ShutDown ] TP 245 . (H Laurie Opperman Fil Yves Duprat
JE gh-104750 FTTER . )

5.31 random

o BHN T —A 478210 . (H1 Hugo van Kemenade 7F gh-118131 AR 5Tk )

5.32 re

e ¥ re.error EMiZ N PatternError PAUCGEREMME. re.error AR B T 1M FIRE

5.33 shutil

o {E chown () HIHN T X dir_fd Fl follow_symlinks 55728/ 5247, (1 Berker Peksag #/l Tahia K
TE gh-62308 FRTTRR . )

5.34 site

o AE .pth LR SEMH UTF-8 Sefigfy, iR UTF-8 f#hd 2 I 15-{#i /] locale encoding. (] Inada
Naoki 7£ gh-117802 1otk )
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5.35 sqlite3

o MAEY 4 Connection X4 k4 B X F K% H ResourceWarning, (H Erlend E.
Aasland 7€ gh-105539 H15Hk. )

« 4 Connection.iterdump () i7" filter (LR AR FIE S H Tl S B HL M BREX . (Hh
Mariusz Felisiak £ ¢h-91602 H1 57k, )

5.36 ssl

« Il AF create_default_context() APl ¥ f H B A E & T o F
VERIFY_X5O9_PARTIAL_CHAIN%ﬂVERIFY_X5O9_STRICTO

ik

VERIFY_X509_STRICT W] fE£>Fh4 T /2 OpenSSL S H A3k £ 8237 1% RFC 5280 DARIAIIIE 8%
A RIE R . BARAR WA I IhfE, (EARATAE R DA T s e

import ssl

ctx = ssl.create_default_context ()
ctx.verify_flags &= ~ssl.VERIFY_X509_STRICT

(|3 William Woodruff ¥ gh-112389 ik, )

5.37 statistics

o T TN kde () o XIS HLIE [ BRI B HURE A T B SRR B R AU W]
fit. (1 Raymond Hettinger ¥ gh-115863 F1 57k, )

o BT kde_random () FIHKM kde () B2 B9 TTHE R % B R AL 4T BURE . (7 Hettinger 7E gh-
115863 H157Hk . )

5.38 subprocess

* BUE subprocess BIRRTEH LG T posix_spawn () K%L,

Notably, when close_fds is True (the default), posix_spawn () will be used when the C library provides
posix_spawn_file_actions_addclosefrom_np (), which includes recent versions of Linux,
FreeBSD, and Solaris. On Linux, this should perform similarly to the existing Linux vfork () based code.

A private control knob subprocess._USE_POSIX_ SPAWN can be set to False if you need to force
subprocess to never use posix_spawn (). Please report your reason and platform details in the issue
tracker if you set this so that we can improve our API selection logic for everyone. (Contributed by Jakub
Kulik in gh-113117.)
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5.39 sys

o WY _is_interned () BN THIFATER @AW ATRIL. MERECRPRIETE A 1Y Python 52
A 1A . (i Serhiy Storchaka 7F gh-78573 Hr 5Tk, )

5.40 tempfile

o JF Windows |, tempfile.mkdtemp () A ERIARLR 00700 T os.mkdir () BIE I
e R8T H S5 . X 2% CVE-2024-4030 (22 fEE . () Steve Dower FE gh-118486 H137
ik )

5.41 time

e ¥F Windows |, monotonic () AEE AR E N 1 AP H) QueryPerformanceCounter () I
o, AN RFEE RAG 15.6 ZFPH) GetTickCount 64 () B4, (M Victor Stinner fF gh-88494 157
k)

o JE Windows |, time () IFER 6 RSN 1 fFP GetSystemTimePreciseAsFileTime ()
Wb, ACEHG R 15.6 ZFP11) Get SystemTimeAsFileTime () W4, (1 Victor Stinner ¥£ gh-63207

5.42 tkinter

o T tkinter M tk_busy_hold (), tk_busy_configure (), tk_busy_cget (),
tk_busy_forget (), tk_busy_current () fil tk_busy_status (). (H Miguel, klappnase Fil
Serhiy Storchaka 7F gh-72684 H1 51k . )

e The tkinter widget method wm_attributes () now accepts the attribute name without the minus prefix
to get window attributes, for example w.wm_attributes ('alpha') and allows specifying attributes
and values to set as keyword arguments, for example w.wm_attributes (alpha=0.5). (Contributed
by Serhiy Storchaka in gh-43457.)

« wm_attributes () cannow return attributes as a dict, by using the new optional keyword-only parameter
return_python_dict. (Contributed by Serhiy Storchaka in gh-43457.)

e Text.count () can now return a simple int when the new optional keyword-only parameter return_ints
is used. Otherwise, the single count is returned as a 1-tuple or None. (Contributed by Serhiy Storchaka in
¢h-97928.)

e {E tkinter.ttk.Style fj element_create () YL T X vsapi” TCEEBA L. (i
Serhiy Storchaka fi gh-68166 H BTk . )

« fy Tkinter fAFEA34/N T after_info () A, (H Cheryl Sabella ¥£ gh-77020 H1 5wk )

« 2 PhotoImage §i#f copy_replace () JyiEH T R— BRI A RKdds D13 7y — A g, o]
REW AR R, TRFE, SiP&E A . (fh Serhiy Storchaka £ gh-118225 HioiHk. )

« °5J PhotoImage W i ¥ copy (), zoom() Al subsample () ¥ N T from_coords ¥ 5. K
PhotoImage M7V copy () BN T zoom il subsample 122, (i Serhiy Storchaka ¥F gh-118225
H5THk . )

« ¥INT PhotoImage Jy¥k read () M T MU B A B A S data () TR GEHE. H
write () JFYEMINT background F grayscale 2. (i Serhiy Storchaka ¥ gh-118271 H15iEk. ) .)
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5.43 [l

e Add the exc_type_str attribute to TracebackException, which holds a string display of the
exc_type. Deprecate the exc_type attribute, which holds the type object itself. Add parameter
save_exc_type (default True) to indicate whether exc_type should be saved. (Contributed by Irit Katriel
in gh-112332.)

e Add a new show_group keyword-only parameter to TracebackException.
format_exception_only () to (recursively) format the nested exceptions of a
BaseExceptionGroup instance. (Contributed by Irit Katriel in gh-105292.)

5.44 types

e SimpleNamespace can now take a single positional argument to initialise the namespace’s arguments. This
argument must either be a mapping or an iterable of key-value pairs. (Contributed by Serhiy Storchaka in gh-
108191.)

5.45 typing
o PEP 705: Add ReadOnly, a special typing construct to mark a TypedDict item as read-only for type
checkers.
o PEP 742: Add TypeIs, a typing construct that can be used to instruct a type checker how to narrow a type.

« Add NoDefault, asentinel object used to represent the defaults of some parameters in the t yping module.
(Contributed by Jelle Zijlstra in gh-116126.)

e Add get_protocol_members () to return the set of members defining a typing.Protocol. (Con-
tributed by Jelle Zijlstra in gh-104873.)

e Add is_protocol () to check whether a class is a Protocol. (Contributed by Jelle Zijlstra in gh-
104873.)

e ClassVar can now be nested in Final, and vice versa. (Contributed by Mehdi Drissi in gh-89547.)

5.46 unicodedata

» Update the Unicode database to version 15.1.0. (Contributed by James Gerity in gh-109559.)

5.47 venv

e Add support for creating source control management (SCM) ignore files in a virtual environment’s di-
rectory. By default, Git is supported. This is implemented as opt-in via the API, which can be
extended to support other SCMs (EnvBuilder and create ()), and opt-out via the CLI, using
--without-scm-ignore-files. (Contributed by Brett Cannon in gh-108125.)
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5.48 warnings

o« PEP 702: The new warnings.deprecated () decorator provides a way to communicate deprecations to
a static type checker and to warn on usage of deprecated classes and functions. A DeprecationWarning
may also be emitted when a decorated function or class is used at runtime. (Contributed by Jelle Zijlstra in
gh-104003.)

5.49 xml

o A INFAHTTTIERK SV ] Expat >=2.6.0 HAFHTHER (CVE-2023-52425):
- xml.etree.ElementTree.XMLParser.flush ()
- xml.etree.ElementTree.XMLPullParser.flush()
- xml.parsers.expat.xmlparser.GetReparseDeferralEnabled ()
- xml.parsers.expat.xmlparser.SetReparseDeferralEnabled ()
- xml.sax.expatreader.ExpatParser.flush ()
(1 Sebastian Pipping 7F gh-115623 H1 57k, )

e Addthe close () method for the iterator returned by iterparse () for explicit cleanup. (Contributed by
Serhiy Storchaka in gh-69893.)

5.50 zipimport

o Add support for ZIP64 format files. Everybody loves huge data, right? (Contributed by Tim Hatch in gh-
94146.)

6 PEREMLIL

o The new incremental garbage collector means that maximum pause times are reduced by an order of magnitude
or more for larger heaps. (Contributed by Mark Shannon in gh-108362.)

« Several standard library modules have had their import times significantly improved. For example, the
import time of the typing module has been reduced by around a third by removing dependencies on
re and contextlib. Other modules to enjoy import-time speedups include email.utils, enum,
functools, importlib.metadata, and threading. (Contributed by Alex Waygood, Shantanu
Jain, Adam Turner, Daniel Hollas, and others in gh-109653.)

e textwrap.indent () is now around 30% faster than before for large input. (Contributed by Inada Naoki
in gh-107369.)

e The subprocess module now uses the posix_spawn () function in more situations, including when
close_fdsis True (the default) on many modern platforms. This should provide a notable performance increase
when launching processes on FreeBSD and Solaris. See the subprocess section above for details. (Contributed
by Jakub Kulik in gh-113117.)
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7 WBERVIRRS API

7.1 PEP 594: Remove “dead batteries” from the standard library

PEP 594 proposed removing 19 modules from the standard library, colloquially referred to as ’dead batteries’ due
to their historic, obsolete, or insecure status. All of the following modules were deprecated in Python 3.11, and are
now removed:

e aifc

e audioop

e chunk

e cgi fll cgitb

cgi.FieldStorage cantypically be replaced withurllib.parse.parse_gsl () for GET and
HEAD requests, and the email . message module or the multipart library for POST and PUT requests.

cgil.parse () can be replaced by calling urllib.parse.parse_gs () directly on the desired
query string, unless the input is multipart/form-data, which should be replaced as described
below for cgi.parse_multipart ().

cgi.parse_header () can be replaced with the functionality in the email package, which imple-
ments the same MIME RFCs. For example, with email.message.EmailMessage:

from email.message import EmailMessage

msg = EmailMessage ()
msg['content-type'] = 'application/json; charset="utfg8"'
main, params = msg.get_content_type (), msg['content-type'].params

cgi.parse_multipart () can be replaced with the functionality in the email package, which
implements the same MIME RFCs, or with the multipart library. For example, the email .message.
EmailMessage and email .message.Message classes.

» crypt and the private _crypt extension. The hashlib module may be an appropriate replacement when
simply hashing a value is required. Otherwise, various third-party libraries on PyPI are available:

berypt: T B AR 55 d ) BB PSS A 0

passlib: SCHFiIE over 30 Fity ISR G B MG A A AE SR

argon2-cffi: Z24xf¥) Argon2 BB FETE .,

legacycrypt: £1%f POSIX fin% PRy F FIAH K DIBER) ctypes f%dR.

crypt_r: crypt BRI, FXF crypt_r (3) FEVE AR RN RERI ALk s

» imghdr: The filetype, puremagic, or python-magic libraries should be used as replacements. For example, the
puremagic.what () function can be used to replace the imghdr.what () function for all file formats
that were supported by imghdr.

e mailcap: B mimetypes bk,

e msilib

e nis

e nntplib: ¥ PyPI 1 nntplib .

« ossaudiodev: X[ THHEEL, A PyPI LAY pygame FE,

e pipes: M subprocess fibk,

o sndhdr: W 24{#i ] filetype, puremagic B python-magic FEFENEC .
o spwd: Use the python-pam library from PyPI instead.
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e sSunau
o telnetlib, Pf] PyPl i telnetlib3 mf; Exscript .
o uu: Jf] the base64d Fik, ME—FIAULAIEA.
e xdrlib
(fy Victor Stinner F1 Zachary Ware 7E gh-104773 F1 gh-104780 H1 57k . )

7.2 2to3

« Remove the 2t o3 program and the 1ib2to3 module, previously deprecated in Python 3.11. (Contributed
by Victor Stinner in gh-104780.)

7.3 builtins

« Remove support for chained classmethod descriptors (introduced in gh-63272). These can no longer be
used to wrap other descriptors, such as property. The core design of this feature was flawed and led to
several problems. To ”pass-through” a classmethod, consider using the __wrapped___ attribute that was
added in Python 3.10. (Contributed by Raymond Hettinger in gh-89519.)

e Raise a RuntimeError when calling frame.clear () on a suspended frame (as has always been the
case for an executing frame). (Contributed by Irit Katriel in gh-79932.)

7.4 configparser

« Remove the undocumented LegacyInterpolation class, deprecated in the docstring since Python 3.2,
and at runtime since Python 3.11. (Contributed by Hugo van Kemenade in gh-104886.)

7.5 importlib.metadata

» Remove deprecated subscript (__getitem__ () ) access for EntryPoint objects. (Contributed by Jason R.
Coombs in gh-113175.)

7.6 locale
e Remove the locale.resetlocale () function, deprecated in Python 3.11. Use locale.
setlocale (locale.LC_ALL, "") instead. (Contributed by Victor Stinner in gh-104783.)
7.7 opcode

e Move opcode.ENABLE_SPECIALIZATION to _opcode.ENABLE_SPECIALIZATION. This field
was added in 3.12, it was never documented, and is not intended for external use. (Contributed by Irit Katriel
in gh-105481.)

¢ Remove opcode.is_pseudo (), opcode .MIN_PSEUDO_OPCODE, and opcode.
MAX_PSEUDO_OPCODE, which were added in Python 3.12, but were neither documented nor exposed
through dis, and were not intended to be used externally. (Contributed by Irit Katriel in gh-105481.)
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7.8 pathlib

« Remove the ability to use Path objects as context managers. This functionality was deprecated and has had
no effect since Python 3.9. (Contributed by Barney Gale in gh-83863.)

7.9 re

« Remove the undocumented, deprecated, and broken re . template () function and re . TEMPLATE / re.
T flag. (Contributed by Serhiy Storchaka and Nikita Sobolev in gh-105687.)

7.10 tkinter.tix

« Remove the tkinter.tix module, deprecated in Python 3.6. The third-party Tix library which the module
wrapped is unmaintained. (Contributed by Zachary Ware in gh-75552.)

7.11 turtle

o Remove the RawTurtle.settiltangle () method, deprecated in the documentation since Python 3.1
and at runtime since Python 3.11. (Contributed by Hugo van Kemenade in gh-104876.)

7.12 typing

e Remove the typing.io and typing.re namespaces, deprecated since Python 3.8. The items in those
namespaces can be imported directly from the typing module. (Contributed by Sebastian Rittau in gh-
92871.)

« Remove the keyword-argument method of creating TypedDict types, deprecated in Python 3.11. (Con-
tributed by Tomas Roun in gh-104786.)

7.13 unittest

« BERT NS unittest B, EAILE Python 3.11 HEHFH -
- unittest.findTestCases ()
- unittest.makeSuite ()
- unittest.getTestCaseNames ()
TEWH TestLoader Jy¥k:
— loadTestsFromModule ()
- loadTestsFromTestCase ()
- getTestCaseNames ()
(i Hugo van Kemenade ¥ gh-104835 F1 57k . )

« Remove the untested and undocumented TestProgram.usageExit () method, deprecated in Python
3.11. (Contributed by Hugo van Kemenade in gh-104992.)
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7.14 urllib

o Remove the cafile, capath, and cadefault parameters of the urllib.request.urlopen () function,
deprecated in Python 3.6. Use the context parameter instead with an SSLContext instance. The ss1.
SSLContext.load_cert_chain () function can be used to load specific certificates, or let ss1.
create_default_context () select the operating system’s trusted certificate authority (CA) certifi-
cates. (Contributed by Victor Stinner in gh-105382.)

7.15 webbrowser

o Remove the untested and undocumented MacOSX class, deprecated in Python 3.11. Use the
MacOSXOSAScript class (introduced in Python 3.2) instead. (Contributed by Hugo van Kemenade in
gh-104804.)

o Remove the deprecated MacOSXOSAScript ._name attribute. Use the MacOSXOSAScript .name at-
tribute instead. (Contributed by Nikita Sobolev in gh-105546.)

8 HEIFH

o User-defined functions:

- Deprecate assignment to a function’s __code___ attribute, where the new code object’s type does not
match the function’s type. The different types are: plain function, generator, async generator, and corou-
tine. (Contributed by Irit Katriel in gh-81137.)

e array:

- Deprecate the 'u' format code (wchar_t) at runtime. This format code has been deprecated in docu-
mentation since Python 3.3, and will be removed in Python 3.16. Use the 'w' format code (Py_UCS4)
for Unicode characters instead. (Contributed by Hugo van Kemenade in gh-80480.)

e Cctypes:

- Deprecate the undocumented SetPointerType () function, to be removed in Python 3.15. (Con-
tributed by Victor Stinner in gh-105733.)

- Soft-deprecate the ARRAY () function in favour of type * length multiplication. (Contributed by
Victor Stinner in gh-105733.)

e decimal:

- Deprecate the non-standard and undocumented Decimal format specifier ' N ', which is only supported
in the decimal module’s C implementation. (Contributed by Serhiy Storchaka in gh-89902.)

e dis:

- Deprecate the HAVE_ ARGUMENT separator. Check membership in hasarg instead. (Contributed by
Irit Katriel in gh-109319.)

e getopt and optparse:

- Both modules are now soft deprecated, with argparse preferred for new projects. This is a new
soft-deprecation for the get opt module, whereas the optparse module was already de facto soft
deprecated. (Contributed by Victor Stinner in gh-106535.)

e gettext:

- Deprecate non-integer numbers as arguments to functions and methods that consider plural forms in the
gettext module, even if no translation was found. (Contributed by Serhiy Storchaka in gh-88434.)

e glob:

24


https://github.com/python/cpython/issues/105382
https://github.com/python/cpython/issues/104804
https://github.com/python/cpython/issues/105546
https://github.com/python/cpython/issues/81137
https://github.com/python/cpython/issues/80480
https://github.com/python/cpython/issues/105733
https://github.com/python/cpython/issues/105733
https://github.com/python/cpython/issues/89902
https://github.com/python/cpython/issues/109319
https://github.com/python/cpython/issues/106535
https://github.com/python/cpython/issues/88434

- Deprecate the undocumented globO () and globl () functions. Use glob () and pass a path-like
object specifying the root directory to the root_dir parameter instead. (Contributed by Barney Gale in
gh-117337.)

http.server:

- Deprecate CGIHTTPRequestHandler, to be removed in Python 3.15. Process-based CGI HTTP
servers have been out of favor for a very long time. This code was outdated, unmaintained, and rarely
used. It has a high potential for both security and functionality bugs. (Contributed by Gregory P. Smith
in gh-109096.)

- Deprecate the ——cgi flagto the python -m http.server command-line interface, to be removed
in Python 3.15. (Contributed by Gregory P. Smith in gh-109096.)

mimetypes:

- Soft-deprecate file path arguments to guess_type (), use guess_file_type () instead. (Con-
tributed by Serhiy Storchaka in gh-66543.)

re:

- Deprecate passing the optional maxsplit, count, or flags arguments as positional arguments to the module-
level split (), sub (), and subn () functions. These parameters will become keyword-only in a
future version of Python. (Contributed by Serhiy Storchaka in gh-56166.)

pathlib:

- Deprecate PurePath.is_reserved(), to be removed in Python 3.15. Use os.path.
isreserved () to detect reserved paths on Windows. (Contributed by Barney Gale in gh-88569.)

platform:

- Deprecate java_ver (), to be removed in Python 3.15. This function is only useful for Jython support,
has a confusing API, and is largely untested. (Contributed by Nikita Sobolev in gh-116349.)

pydoc:
- Deprecate the undocumented ispackage () function. (Contributed by Zackery Spytz in gh-64020.)
sglite3:

— Deprecate passing more than one positional argument to the connect () function and the
Connection constructor. The remaining parameters will become keyword-only in Python 3.15. (Con-
tributed by Erlend E. Aasland in gh-107948.)

- Deprecate passing name, number of arguments, and the callable as keyword arguments for
Connection.create_function () and Connection.create_aggregate () These pa-
rameters will become positional-only in Python 3.15. (Contributed by Erlend E. Aasland in gh-108278.)

- Deprecate passing the callback callable by keyword for the set_authorizer(),
set_progress_handler (), and set_trace_callback() Connection methods.
The callback callables will become positional-only in Python 3.15. (Contributed by Erlend E. Aasland
in gh-108278.)

e sys:

- Deprecate the _enablelegacywindowsfsencoding () function, to be removed in Python 3.16.
Use the PYTHONLEGACYWINDOWSFSENCODING environment variable instead. (Contributed by In-
ada Naoki in gh-73427.)

e tarfile:

- Deprecate the undocumented and unused TarFile.tarfile attribute, to be removed in Python 3.16.
(Contributed in gh-115256.)

e traceback:

— Deprecate the TracebackException.exc_type attribute. Use TracebackException.
exc_type_str instead. (Contributed by Irit Katriel in gh-112332.)
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e typing:

Deprecate the undocumented keyword argument syntax for creating NamedTup le classes (e.g. Point
= NamedTuple ("Point", x=int, y=int)), to be removed in Python 3.15. Use the class-
based syntax or the functional syntax instead. (Contributed by Alex Waygood in gh-105566.)

Deprecate omitting the fields parameter when creating a NamedTuple or typing.TypedDict
class, and deprecate passing None to the fields parameter of both types. Python 3.15 will re-
quire a valid sequence for the fields parameter. To create a NamedTuple class with zero fields, use
class NT (NamedTuple): pass or NT = NamedTuple ("NT", ()). To create a Typed-
Dict class with zero fields, use class TD (TypedDict) : passor TD = TypedDict ("ID",
{}). (Contributed by Alex Waygood in gh-105566 and gh-105570.)

Deprecate the typing.no_type_check_decorator () decorator function, to be removed in in
Python 3.15. After eight years in the t yping module, it has yet to be supported by any major type
checker. (Contributed by Alex Waygood in gh-106309.)

Deprecate typing.AnyStr. In Python 3.16, it will be removed from typing.__all_ ,anda
DeprecationWarning will be emitted at runtime when it is imported or accessed. It will be removed
entirely in Python 3.18. Use the new type parameter syntax instead. (Contributed by Michael The in
gh-107116.)

e wave:

Deprecate the getmark (), setmark (), and getmarkers () methods of the Wave_read and
Wave_write classes, to be removed in Python 3.15. (Contributed by Victor Stinner in gh-105096.)

8.1 it%I7E Python 3.14 th#3p2

e argparse: argparse.BooleanOptionalAction Y type, choices I metavar 5 295 5 76
TE 3.14 185 . (1 Nikita Sobolev 7F gh-92248 FR TR . )

e ast:

PAFH#IE  Python 3.8 #ECESCRIH A B TR, BAAE Mz AT I A0SR AT Ty I s ok o

H DeprecationWarning, H-F#-7F Python 3.14 5% :

ast.Num

ast.Str
ast.Bytes
ast.NameConstant

ast.Ellipsis

M ] ast .Constant. (H Serhiy Storchaka 7F gh-90953 15tk )

e asyncio:

T M#EZE MultiLoopChildWatcher, FastChildWatcher, AbstractChildWatcher
il safeChildWatcher E¥FE M K1 Python 3.14 H#%%:. (i Kumar Aditya ¥¥ gh-94597
TR - )

asyncio.set_child watcher (). asyncio.get_child watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () i asyncio.
AbstractEventLoopPolicy.get_child_watcher () B 3 f, ¥ f ¢ Python 3.14
A2 . (i Kumar Aditya 75 gh-94597 FRA iRk, )

IAEERIA TR IR RIS 1Y get_event_loop () FIETE S HIF G A & B I e 0l g —4
I % 1 DeprecationWarning., (i Serhiy Storchaka F1 Guido van Rossum ¥£ gh-100160 Hr
BTk )

e collections.abc: BLFf ByteString., ¥ Sequence 8f Buffer, HTRAFRIERT,
NI EEIZB 45, W bytes | bytearray, B collections.abc.Buffer, (H Shantanu
Jain 7€ gh-91896 H1 7k )
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email: 3 email.utils.localtime () H[ isdst 5. (H Alan Williams 7E gh-72346 157
ko)

importlib: _ package_ Fl __cached_ AP ES W TFAREMAEL 7 (¢h-97879).
importlib.abc FEFHHIZ:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
- importlib.abc.TraversableResources
{#iff] importlib.resources.abc U
- importlib.resources.abc.Traversable
- importlib.resources.abc.TraversableResources
(rh Jason R. Coombs #il Hugo van Kemenade ¥ gh-93963 Hi 5Tk . )

itertools HAX] copy, deepcopy Fil pickle S5#AE AT ASCRYMT . AR J7 s b 5 i) iy
HARRER SCHr . XIFAE 3.14 AR DA RIS S A 4 40, (F Raymond Hettinger 7
gh-101588 Hr k. )

multiprocessing: BN B HHEAEEH BiBGAME A ' fork' ¥ Linux, BSD F1H {1 JE macOS
POSIX -1~ & b RF M0k B8 28 42 ) 7 15 (gh-84559). Sk I TS N3z 47 Wi 25 45 K57 > REORE 1) 4 6 [ A
KERA A I AR 2 KX KRR F % " fork' BHEM A get_context () 5§
set_start_method () API KB UHFERH. £ Il multiprocessing-start-methods.

pathlib: is_relative_to() fl relative_to (): fE AGHNSEMEEBEFHH .

pkgutil: FIFE find_loader () fl get_loader () ¥f5| % DeprecationWarning; iF A
importlib.util.find_spec (). (H Nikita Sobolev 7E gh-97850 H1 k. )
pty:
- master_open (): ffiff] pty.openpty ().
- slave_open (): ffiff] pty.openpty ().
sglite3:
- version fll version_info,

- MR T 45 AT H parameters j& — AR AT A j& dict W execute () Fl

executemany () .

- date il datetime JEFiC 4%, date fil timestamp 56435 THZ I sqlite3 SURY T AFHERA AR U7

%

types.CodeType: I co_lnotab M H 3.10 B 7E PEP 626 Hgh 3 M I 8 11 RI7E 3.12
B, (HERR EAE 3.12 F{Ui%E T DeprecationWarning. W[HESHE 3.14 2%, (H Nikita
Sobolev 7 gh-101866 15Tk . )

typing: ByteString [ Python 3.9 & € # # M, B AE Y M W R & &l

DeprecationWarning,

urllib: urllib.parse.Quoter B FEM: BANBAIE NAH APL. (H Gregory P. Smith 7§
oh-88168 Hgit. )
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8.2 Python 3.15 thi4i% e ThhE

e Cctypes:
- The undocumented ctypes.SetPointerType () function has been deprecated since Python 3.13.
e http.server:

— The obsolete and rarely used CGTHTTPRequestHandler has been deprecated since Python 3.13. No
direct replacement exists. Anything is better than CGI to interface a web server with a request handler.

- The —-cgi flag to the python -m http.server command-line interface has been deprecated
since Python 3.13.

e locale:

- The getdefaultlocale () function has been deprecated since Python 3.11. Its removal was origi-
nally planned for Python 3.13 (gh-90817), but has been postponed to Python 3.15. Use getlocale (),
setlocale (),and getencoding () instead. (Contributed by Hugo van Kemenade in gh-111187.)

e pathlib:

- PurePath.is_reserved() has been deprecated since Python 3.13. Use os.path.
isreserved () to detect reserved paths on Windows.

e platform:

- java_ver () has been deprecated since Python 3.13. This function is only useful for Jython support,
has a confusing API, and is largely untested.

e threading:

- RLock () will take no arguments in Python 3.15. Passing any arguments has been deprecated since
Python 3.14, as the Python version does not permit any arguments, but the C version allows any number
of positional or keyword arguments, ignoring every argument.

e typing:

— The undocumented keyword argument syntax for creating NamedTuple classes (e.g. Point =
NamedTuple ("Point", x=int, y=int)) has been deprecated since Python 3.13. Use the
class-based syntax or the functional syntax instead.

- The typing.no_type_check_decorator () decorator function has been deprecated since
Python 3.13. After eight years in the t yping module, it has yet to be supported by any major type
checker.

e wave:

- The getmark (), setmark (), and getmarkers () methods of the Wave_read and
Wave_write classes have been deprecated since Python 3.13.

8.3 it%l7E Python 3.16 h¥zR

e builtins:

- Bitwise inversion on boolean types, ~True or ~False has been deprecated since Python 3.12, as it
produces surprising and unintuitive results (-2 and —1). Use not x instead for the logical negation of
a Boolean. In the rare case that you need the bitwise inversion of the underlying integer, convert to int
explicitly (~int (x)).

e array:

— The 'u' format code (wchar_t) has been deprecated in documentation since Python 3.3 and at runtime
since Python 3.13. Use the 'w' format code (Py_UCS4) for Unicode characters instead.

e shutil:
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- The ExecError exception has been deprecated since Python 3.14. It has not been used by any function
in shutil since Python 3.4, and is now an alias of Runt imeError.

e symtable:
- The Class.get_methods method has been deprecated since Python 3.14.
e Sys:

- The _enablelegacywindowsfsencoding () function has been deprecated since Python 3.13.
Use the PYTHONLEGACYWINDOWSFSENCODING environment variable instead.

e tarfile:

— The undocumented and unused TarFile.tarfile attribute has been deprecated since Python 3.13.

8.4 I RIERKRAPBER

PATR APLRF BRI, RV EL I ()b AR E -
« argparse: iIKES M AMRE LT 2 ARIMEECYET -
e array I "u' #={0AS (¢h-57281)
e builtins:
- bool (NotImplemented) .,

- A4S throw (type, exc, tb) fil athrow(type, exc, tb) ZZE#FH: WEH
throw (exc) il athrow (exc), BJIESEE4 .

- HHJ Python 8232 B R A HE /G T BRI S, Bl 0in %, lor x,0if lelse 2.
BAYME (0xlfor x in y] XFEA AR HA B Xk CE AR @l [0x1 for
x in y] 33 [0x1f or x in yl). WERECFRFME G EHR XY and, else, for,
if, in, is fll or H—ARF ST LEEEL . FERRDI A B R UCEE R R (2h-87999)

- W __index__ () Ml __int__ () JrikiR[uldE int UM SRE: KFEORX LT AR [A] int
TR LB .

- W __float__ () JiKIRM] float B TRMISER: RFERX LT IRMALRI £loat BB,

- W __complex__ () JikiR[H| complex iy TIRAYSIRF: FFEORIX LT IAMAR 9] complex
LB

- ¥ int () ZFE4 __trunc__ () HiE.

- B A—AZHMEN complex () M ds I real B¢ imag ZHMIMEEBIAECHF T ER241{X
TEN AL E SR Ao (i Serhiy Storchaka 7 gh-109218 H5tRK. ) )

e calendar: calendar.January Ml calendar.February B C# # J HF H calendar.
JANUARY fll calendar.FEBRUARY #/t. (H Prince Roshan ¥f gh-103636 157k . )

e codeobject.co_lnotab: o codeobject.co_lines() ﬁ{io
e datetime:
- utcnow (): f#if datetime.datetime.now (tz=datetime.UTC),

- utcfromtimestamp (): ffi f| datetime.datetime.fromtimestamp (timestamp,
tz=datetime.UTC),

* gettext: RAEHMAAE AL
e importlib:
- load_module () F¥:: M exec_module ().
- cache_from_source () debug override TS W FH : MU optimization TEGET

e importlib.metadata:
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- EntryPoints JuHFE.
- RIEE B None.
logging: warn () J7kH Python 3.3 EEHFH, Wl warning (),
mailbox: X StringlO #iy AFISCABIA M S5, U BytesIO Fl — g filA5A.
os: L LRRMIFE P os.register_at_fork ().
pydoc.ErrorDuringImport: i TCAUEIER exc_info TESHIMEEC YA, R 574 LBl .

re: PR T 1E A = B B4 205 | TN 3 224 FcRs I P S ™A R R0 . B7E H 452 ASCIT %
FRIWERET SN o P BB e A £ T Y 7 A4 PR IUTE L RE AL & ASCIL “F REFIHLT DA
K TFXI%k. (H Serhiy Storchaka £ gh-91760 H1 k. )

sre_compile, sre_constants fll sre_parse ik,
shutil: rmtree () W) onerror JESHE Python 3.12 wE g FE s A onexc 2.
ss1 FIRHIL:

- ssl.SSLContext AN protocol ZEIMIET B FH

- ss1.SSLContext: set_npn_protocols () fll selected_npn_protocol () E#iFHH:
E I H ALPN.

- ss1.0P_NO_SSL* &I

- ss51.0P_NO_TLS* &I

- ss1.PROTOCOL_SSLv3

- ss1.PROTOCOL_TLS

- ss1.PROTOCOL_TLSv1

- 5$s1.PROTOCOL_TLSv1_1

- ss1.PROTOCOL_TLSv1_2

- ssl.TLSVersion.SSLv3

- ssl.TLSVersion.TLSv1l

- ssl.TLSVersion.TLSv1_1
sysconfig.is_python_build () check_home JEZC W5 I SS9k 20K,
threading B¥E:

- threading.Condition.notifyAll (): ffiffl notify_all().

- threading.Event.isSet (): ffif] is_set (),

- threading.Thread.isDaemon (), threading.Thread.setDaemon (): @ H
threading.Thread.daemon J&:.

- threading.Thread.getName (), threading.Thread.setName (): {fiff] threading.
Thread.name @1,

- threading.currentThread(): ¥ /g threading.current_thread().,

- threading.activeCount (): ffiffl threading.active_count ().
typing.Text (gh-92332),
unittest.IsolatedAsyncioTestCase: MR IR BIA A None BEIMEECHEFEH
urllib.parse FRECHFH: W urlparse ()

- splitattr ()

- splithost ()

- splitnport ()
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- splitpasswd()
- splitport ()

- splitquery ()
- splittag()

- splittype ()

- splituser ()

- splitvalue ()
- to_bytes ()

e urllib.request: Kitih K URLopener il FancyURLopener F R O #F H. ok B FH 5
urlopen () HREFIHE.

e wsgiref: SimpleHandler.stdout.write () ANVHITERDE A

e xml.etree.ElementTree: %f Element W EAAMRCHFH . TERFEH ZAGHP T IR 0]
True, WA ERXY len (elem) B{ elem is not None i,

e zipimport.zipimporter.load_module () C#FH: WL exec_module ().

9 CPython FY;iHa9ZE{L

o The oparg of YIELD_VALUE is now 1 if the yield is part of a yield-from or await, and 0 otherwise. The
oparg of RESUME was changed to add a bit indicating if the except-depth is 1, which is needed to optimize
closing of generators. (Contributed by Irit Katriel in gh-111354.)

10 C API pyZ5{t

10.1 AL

» Add the PyMonitoring C API for generating PEP 669 monitoring events:
- PyMonitoringState
- PyMonitoring_FirePyStartEvent ()
- PyMonitoring_FirePyResumeEvent ()
- PyMonitoring FirePyReturnEvent ()
- PyMonitoring FirePyYieldEvent ()
- PyMonitoring_FireCallEvent ()
- PyMonitoring_ FirelLineEvent ()
- PyMonitoring FireJumpEvent ()
- PyMonitoring_FireBranchEvent ()
- PyMonitoring_FireCReturnEvent ()
- PyMonitoring FirePyThrowEvent ()
- PyMonitoring FireRaiseEvent ()
- PyMonitoring_ FireCRaiseEvent ()
- PyMonitoring FireReraiseEvent ()

- PyMonitoring FireExceptionHandledEvent ()
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PyMonitoring_FirePyUnwindEvent ()

PyMonitoring_FireStopIterationEvent ()
- PyMonitoring_EnterScope ()
- PyMonitoring_ ExitScope ()

(Contributed by Irit Katriel in gh-111997).

o Add PyMutex, a lightweight mutex that occupies a single byte, and the new PyMutex_Lock () and
PyMutex_Unlock () functions. PyMutex_Lock () will release the GIL (if currently held) if the op-
eration needs to block. (Contributed by Sam Gross in gh-108724.)

o Add the PyTime C API to provide access to system clocks:
- PyTime_t.
- PyTime_MIN and PyTime_MAX.
- PyTime_AsSecondsDouble (),
- PyTime_Monotonic (),
- PyTime_MonotonicRaw (),
- PyTime_PerfCounter ().,
- PyTime_PerfCounterRaw (),
- PyTime_Time (),
- PyTime_TimeRaw ()
(rh Victor Stinner I Petr Viktorin 7 gh-110850 AR Tk . )

e Addthe PyDict_ContainsString () function with the same behavior as PyDict_Contains (), but
key is specified as a const char* UTF-8 encoded bytes string, rather than a PyObject *. (Contributed
by Victor Stinner in gh-108314.)

e Addthe PyDict_GetItemRef () andPyDict_GetItemStringRef () functions, which behave sim-
ilarly to PyDict_GetItemWithError (), but return a strong reference instead of a borrowed reference.
Moreover, these functions return —1 on error, removing the need to check PyErr_Occurred (). (Con-
tributed by Victor Stinner in gh-106004.)

e Addthe PyDict_SetDefaultRef () function, which behaves similarly to PyDict_SetDefault (),
but returns a strong reference instead of a borrowed reference. This function returns —1 on error, 0 on insertion,
and 1 if the key was already present in the dictionary. (Contributed by Sam Gross in gh-112066.)

e Add the PyDict_Pop () and PyDict_PopString () functions to remove a key from a dictionary and
optionally return the removed value. This is similar to dict .pop (), though there is no default value, and
KeyError is not raised for missing keys. (Contributed by Stefan Behnel and Victor Stinner in gh-111262.)

e Add the PyMapping_ GetOptionalItem() and PyMapping_GetOptionalltemString ()
functions as alternatives to PyObject_GetItem() and PyMapping_GetItemString () respec-
tively. The new functions do not raise KeyError if the requested key is missing from the mapping. These
variants are more convenient and faster if a missing key should not be treated as a failure. (Contributed by
Serhiy Storchaka in gh-106307.)

e Add the PyObject_GetOptionalAttr () and PyObject_GetOptionalAttrString () func-
tions as alternatives to PyObject_GetAttr () and PyObject_GetAttrString () respectively. The
new functions do not raise AttributeError if the requested attribute is not found on the object. These
variants are more convenient and faster if the missing attribute should not be treated as a failure. (Contributed
by Serhiy Storchaka in gh-106521.)

e Add the PyErr_FormatUnraisable () function as an extension to PyErr_WriteUnraisable ()
that allows customizing the warning message. (Contributed by Serhiy Storchaka in gh-108082.)

o Add new functions that return a strong reference instead of a borrowed reference for frame locals, globals, and
builtins, as part of PEP 667:
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- PyEval_GetFrameBuiltins () replaces PyEval_GetBuiltins ()

- PyEval_GetFrameGlobals () replaces PyEval_GetGlobals ()

- PyEval_GetFrameLocals () replaces PyEval_GetLocals ()
(Contributed by Mark Shannon and Tian Gao in gh-74929.)

Addthe Py_GetConstant () and Py_GetConstantBorrowed () functions to get strong or borrowed
references to constants. For example, Py_GetConstant (Py_CONSTANT_ZERO) returns a strong refer-
ence to the constant zero. (Contributed by Victor Stinner in gh-115754.)

Add the PyImport_AddModuleRef () function as a replacement for Py Import_AddModule () that
returns a strong reference instead of a borrowed reference. (Contributed by Victor Stinner in gh-105922.)

Add the Py_TIsFinalizing () function to check whether the main Python interpreter is shutting down.
(Contributed by Victor Stinner in gh-108014.)

Add the PyList_GetItemRef () function as a replacement for PyList_GetItem() that returns a
strong reference instead of a borrowed reference. (Contributed by Sam Gross in gh-114329.)

Addthe PyList_Extend () andPyList_Clear () functions, mirroring the Python 1ist .extend ()
and list.clear () methods. (Contributed by Victor Stinner in gh-111138.)

Add the PyLong_AsInt () function. It behaves similarly to PyLong_AsLong (), but stores the result in
a C int instead of a C long. (Contributed by Victor Stinner in gh-108014.)

Add the PyLong_AsNativeBytes (), PyLong_FromNativeBytes (), and
PyLong_FromUnsignedNativeBytes () functions to simplify converting between native inte-
ger types and Python int objects. (Contributed by Steve Dower in gh-111140.)

Add PyModule_Add () function, which is similar to PyModule_AddObjectRef () and
PyModule_AddObject (), but always steals a reference to the value. (Contributed by Serhiy Stor-
chaka in gh-86493.)

Add the PyObject_GenericHash () function that implements the default hashing function of a Python
object. (Contributed by Serhiy Storchaka in gh-113024.)

Addthe Py_HashPointer () function to hash a raw pointer. (Contributed by Victor Stinner in gh-111545.)

Add the PyObject_VisitManagedDict () and PyObject_ClearManagedDict () functions.
which must be called by the traverse and clear functions of a type using the Py_ TPFLAGS_MANAGED_DICT
flag. The pythoncapi-compat project can be used to use these functions with Python 3.11 and 3.12. (Con-
tributed by Victor Stinner in gh-107073.)

Add the PyRefTracer_SetTracer () and PyRefTracer_GetTracer () functions, which enable
tracking object creation and destruction in the same way that the t racemalloc module does. (Contributed
by Pablo Galindo in gh-93502.)

Add the PySys_AuditTuple () function as an alternative to PySys_Audit () that takes event argu-
ments as a Python tuple object. (Contributed by Victor Stinner in gh-85283.)

Add the PyThreadState_GetUnchecked () function as an alternative to PyThreadState_Get ()
that doesn’t kill the process with a fatal error if it is NULL. The caller is responsible for checking if the result
is NULL. (Contributed by Victor Stinner in gh-108867.)

Add the PyType_GetFullyQualifiedName () function to get the type’s fully qualified name. The
module name is prepended if type.__module__ is a string and is not equal to either 'builtins' or
'__main__". (Contributed by Victor Stinner in gh-111696.)

Add the PyType_GetModuleName () function to get the type’s module name. This is equivalent to getting
the type.__module__ attribute. (Contributed by Eric Snow and Victor Stinner in gh-111696.)

Add the PyUnicode_EqualToUTF8AndSize () and PyUnicode_EqualToUTFS8 () functions to
compare a Unicode object with a const char* UTF-8 encoded string and 1 if they are equal or O other-
wise. These functions do not raise exceptions. (Contributed by Serhiy Storchaka in gh-110289.)

Add the PyWeakref_GetRef () function as an alternative to PyWeakref_GetObject () that returns
a strong reference or NULL if the referent is no longer live. (Contributed by Victor Stinner in gh-105927.)
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o ST R 2 HE B R A BR A B IR AR R A
- PyObject_HasAttrWithError () #Hf{ PyObject_HasAttr ().
- PyObject_HasAttrStringWithError () #ft PyObject_HasAttrString().,
- PyMapping_HasKeyWithError () #{ PyMapping_HasKey ().
- PyMapping_HasKeyStringWithError () #ft PyMapping HasKeyString().
The new functions return —1 for errors and the standard 1 for true and 0 for false.

(th Serhiy Storchaka 7& gh-108511 ATk )

10.2 Changed C APIs

e The keywords parameter of PyArg_ParseTupleAndKeywords () and
PyArg_VaParseTupleAndKeywords () now has type char *const* in C and const char
*const* in C++, instead of char**. In C++, this makes these functions compatible with arguments
of type const char *const*, const char**, or char *const* without an explicit type cast.
In C, the functions only support arguments of type char *const*. This can be overridden with the
PY_CXX_CONST macro. (Contributed by Serhiy Storchaka in gh-65210.)

e PyArg_ParseTupleAndKeywords () now supports non-ASCII keyword parameter names. (Con-
tributed by Serhiy Storchaka in gh-110815.)

e The PyCode_GetFirstFree() function is now unstable API and is now named
PyUnstable_Code_GetFirstFree (). (Contributed by Bogdan Romanyuk in gh-115781.)

e The PyDict_GetItem(), PyDict_GetItemString(), PyMapping_HasKey (),
PyMapping_HasKeyString (), PyObject_HasAttr (), PyObject_HasAttrString(),
and PySys_GetObject () functions, each of which clears all errors which occurred when calling them
now reports these errors using sys .unraisablehook (). You may replace them with other functions as
recommended in the documentation. (Contributed by Serhiy Storchaka in gh-106672.)

o Add support for the $T, $#T, $N and $#N formats to PyUnicode_FromFormat ():
- %T: Get the fully qualified name of an object type
— %#T: As above, but use a colon as the separator
— %N: Get the fully qualified name of a type
- %#N: As above, but use a colon as the separator
See PEP 737 for more information. (Contributed by Victor Stinner in gh-111696.)

« You no longer have to define the PY_SSIZE_T_CLEAN macro before including Python . h when using #
formats in format codes. APIs accepting the format codes always use Py_ssize_t for # formats. (Con-
tributed by Inada Naoki in gh-104922.)

o G 2R Python J& fff U i B 2N EL M W BT ¥ M & 19, PyTuple SET_ITEM() Hl
PyList_SET_ITEM () MFER-#E T — W =32 index 24k, (H Victor Stinner £ gh-106168
TRk )
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10.3 Limited C API Changes

« The following functions are now included in the Limited C API:

PyMem_RawMalloc ()
PyMem_RawCalloc ()
PyMem_RawRealloc ()
PyMem_RawFree ()
PySys_Audit ()
PySys_AuditTuple ()

PyType_GetModuleByDef ()

(Contributed by Victor Stinner in gh-85283, gh-85283, and gh-116936.)

« Python built with ——with-trace-refs (tracing references) now supports the Limited API. (Contributed
by Victor Stinner in gh-108634.)

10.4 Removed C APIs

« Remove several functions, macros, variables, etc with names prefixed by _Py or _PY (which are considered
private). If your project is affected by one of these removals and you believe that the removed API should
remain available, please open a new issue to request a public C APl and add cc: @vstinner to the issue
to notify Victor Stinner. (Contributed by Victor Stinner in gh-106320.)

« Remove old buffer protocols deprecated in Python 3.0. Use bufferobjects instead.

PyObject_CheckReadBuffer (): Use PyObject_CheckBuffer () to test whether the ob-
ject supports the buffer protocol. Note that PyObject_CheckBuffer () doesn’t guarantee that
PyObject_GetBuffer () will succeed. To test if the object is actually readable, see the next exam-
ple of PyObject_GetBuffer ().

PyObject_AsCharBuffer (), PyObject_AsReadBuffer(): Use
PyObject_GetBuffer () and PyBuffer_ Release () instead:

Py_buffer view;

if (PyObject_GetBuffer (obj, &view, PyBUF_SIMPLE) < 0) {
return NULL;

I3

// Use “view.buf' and ‘view.len' to read from the buffer.

// You may need to cast buf as ' (const char*)view.buf .

PyBuffer_ Release (&view);

PyObject_AsWriteBuffer (): Use PyObject_GetBuffer () and
PyBuffer_Release () instead:

Py_buffer view;

if (PyObject_GetBuffer (obj, &view, PyBUF_WRITABLE) < 0) {
return NULL;

}

// Use ‘view.buf' and ‘view.len' to write to the buffer.

PyBuffer_Release (&view) ;

(Contributed by Inada Naoki in gh-85275.)

» Remove various functions deprecated in Python 3.9:

PyEval_CallObject (), PyEval_CallObjectWithKeywords (): Use
PyObject_CallNoArgs () or PyObject_Call () instead.
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o

In PyObject_Call(), positional arguments must be a tuple and must not be
NULL, and keyword arguments must be a dict or NULL, whereas the removed func-
tions checked argument types and accepted NULL positional and keyword arguments.
To replace PyEval CallObjectWithKeywords (func, NULL, kwargs) with
PyObject_Call (), pass an empty tuple as positional arguments using PyTuple_New (0).

- PyEval_CallFunction (): Use PyObject_CallFunction () instead.
- PyEval_CallMethod(): Use PyObject_CallMethod () instead.
- PyCFunction_Call (): Use PyObject_Call () instead.
(Contributed by Victor Stinner in gh-105107.)
Remove the following old functions to configure the Python initialization, deprecated in Python 3.11:
- PySys_AddWarnOptionUnicode (): Use PyConfig.warnoptions instead.
- PySys_AddWarnOption (): Use PyConfig.warnoptions instead.
- PySys_AddXOption (): Use PyConfig.xoptions instead.
- PySys_HasWarnOptions (): Use PyConfig.xoptions instead.
- PySys_SetPath(): SetPyConfig.module_search_paths instead.
- Py_SetPath(): SetPyConfig.module_search_paths instead.

- Py_SetStandardStreamEncoding (): Set PyConfig.stdio_encoding instead, and set
also maybe PyConfig.legacy_windows_stdio (on Windows).

- _Py_SetProgramFullPath (): SetPyConfig.executable instead.

Use the new PyConfig API of the Python Initialization Configuration instead (PEP 587), added to Python
3.8. (Contributed by Victor Stinner in gh-105145.)

Remove PyEval_AcquireLock () and PyEval_ReleaseLock () functions, deprecated in Python
3.2. They didn’t update the current thread state. They can be replaced with:

- PyEval_SaveThread () and PyEval_RestoreThread();
- low-level PyEval_AcquireThread () and PyEval_RestoreThread();
- or PyGILState_Ensure () and PyGILState_Release ().

(Contributed by Victor Stinner in gh-105182.)

Remove the PyEval_ThreadsInitialized () function, deprecated in Python 3.9. Since Python
3.7, Py_Initialize () always creates the GIL: calling PyEval_TInitThreads () does nothing and
PyEval_ThreadsInitialized() always returns non-zero. (Contributed by Victor Stinner in gh-
105182.)

Remove the _PyInterpreterState_Get () alias to PyInterpreterState_Get () which was
kept for backward compatibility with Python 3.8. The pythoncapi-compat project can be used to get
PyInterpreterState_Get () on Python 3.8 and older. (Contributed by Victor Stinner in gh-106320.)

Remove the private _PyObject_FastCall () function: use PyObject_Vectorcall () which is
available since Python 3.8 (PEP 590). (Contributed by Victor Stinner in gh-106023.)

Remove the cpython/pytime.h header file, which only contained private functions. (Contributed by
Victor Stinner in gh-106316.)

Remove the undocumented PY_TIMEOUT_MAX constant from the limited C APIL (Contributed by Victor
Stinner in gh-110014.)
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« Remove the old trashcan macros Py_ TRASHCAN_SAFE_BEGIN and Py_TRASHCAN_SAFE_END. Re-
place both with the new macros Py_TRASHCAN_BEGIN and Py_TRASHCAN_END. (Contributed by Irit
Katriel in gh-105111.)

10.5 2% iy C API

« CIFHIHAY Python HJ 4k ke %L :

- PySys_ResetWarnOptions (): Clear sys.warnoptions and warnings.filters in-
stead.

- Py_GetExecPrefix (): Get sys.exec_prefix instead.

- Py_GetPath (): Get sys.path instead.

- Py_GetPrefix (): Get sys.prefix instead.

- Py_GetProgramFullPath (): Get sys.executable instead.
- Py_GetProgramName (): Get sys.executable instead.

- Py_GetPythonHome (): Get PyConfig.home or the PYTHONHOME environment variable in-
stead.

(Contributed by Victor Stinner in gh-105145.)

o Soft deprecate the PyEval_GetBuiltins (), PyEval_GetGlobals (), and
PyEval_GetLocals () functions, which return a borrowed reference. (Soft deprecated as part of
PEP 667.)

e Deprecate the PyImport_ImportModuleNoBlock () function, which is just an alias to

PyImport_ImportModule () since Python 3.3. (Contributed by Victor Stinner in gh-105396.)

« Soft deprecate the PyModule_AddObject () function. It should be replaced with PyModule_Add ()
or PyModule_AddObjectRef (). (Contributed by Serhiy Storchaka in gh-86493.)

o Deprecate the old Py_UNICODE and PY_UNICODE_TYPE types and the Py_UNICODE_WIDE define.
Use the wchar_t type directly instead. Since Python 3.3, Py_UNICODE and PY_UNICODE_TYPE are
just aliases to wchar_t. (Contributed by Victor Stinner in gh-105156.)

o Deprecate the PyWeakref_ GetObject () and PyWeakref GET_OBJECT () functions, which return
a borrowed reference. Replace them with the new PyWeakref GetRef () function, which returns a strong
reference. The pythoncapi-compat project can be used to get PyWeakref_GetRef () on Python 3.12 and
older. (Contributed by Victor Stinner in gh-105927.)

T XIZE Python 3.14 thigE

e PyDictObject I ma_version_tag FEHTP B (PEP 699 ; ¢h-101193 ),
o fJ## immutable types YTASEAY ( gh-95388 ).
o JITHBCE Python MHIAGLIER 4L, 7E Python 3.11 i 51 :

- PySys_SetArgvEx (): Set PyConfig.argv instead.

PySys_SetArgv (): Set PyConfig.argv instead.

Py_SetProgramName (): Set PyConfig.program_name instead.
- Py_SetPythonHome (): Set PyConfig.home instead.
Py_InitializeFromConfig () API V5 PyConfig —2ffif.
. BRI
- Py_DebugFlag: Use PyConfig.parser_debug instead.

- Py_VerboseFlag: Use PyConfig.verbose instead.
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Py_QuietFlag: Use PyConfig.quiet instead.

Py_InteractiveFlag: Use PyConfig.interactive instead.
Py_InspectFlag: Use PyConfig.inspect instead.

Py_OptimizeFlag: Use PyConfig.optimization_level instead.
Py_NoSiteFlag: Use PyConfig.site_import instead.
Py_BytesWarningFlag: Use PyConfig.bytes_warning instead.
Py_FrozenFlag: Use PyConfig.pathconfig_warnings instead.
Py_IgnoreEnvironmentFlag: Use PyConfig.use_environment instead.
Py_DontWriteBytecodeFlag: Use PyConfig.write_bytecode instead.
Py_NoUserSiteDirectory: Use PyConfig.user_site_directory instead.
Py_UnbufferedStdioFlag: Use PyConfig.buffered_stdio instead.

Py_HashRandomizationFlag: Use PyConfig.use_hash_seed and PyConfig.
hash_seed instead.

Py_IsolatedFlag: Use PyConfig.isolated instead.

Py_LegacyWindowsFSEncodingFlag: Use PyPreConfig.
legacy_windows_fs_encoding instead.

Py_LegacyWindowsStdioFlag: Use PyConfig.legacy_windows_stdio instead.
Py_FileSystemDefaultEncoding: Use PyConfig.filesystem_encoding instead.

Py_HasFileSystemDefaultEncoding: Use PyConfig.filesystem_encoding in-
stead.

Py_FileSystemDefaultEncodeErrors: Use PyConfig.filesystem_errors instead.

Py_UTF8Mode: Use PyPreConfig.utf8_mode instead. (see Py_PreInitialize())

Py_InitializeFromConfig () APIW 5 PyConfiqg —#{#iH.

Python 3.15 iy i5KR T AE

o JH4FH) 1ibmpdecimal R4S,

e The PyImport_ImportModuleNoBlock (): Use PyImport_ImportModule () instead.

e PyWeakref_GetObject () and PyWeakref GET_OBJECT (): Use PyWeakref_GetRef () in-

stead.

e Py_UNICODE type and the Py_UNICODE_WIDE macro: Use wchar_t instead.
« Python ¥JUA1L AL

PySys_ResetWarnOptions (): Clear sys.warnoptions and warnings.filters in-
stead.

Py_GetExecPrefix (): Get sys.exec_prefix instead.
Py_GetPath (): Get sys.path instead.

Py_GetPrefix (): Get sys.prefix instead.
Py_GetProgramFullPath (): Get sys.executable instead.
Py_GetProgramName (): Get sys.executable instead.

Py_GetPythonHome (): Get PyConfig.home or the PYTHONHOME environment variable in-
stead.
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Py_TPFLAGS_HAVE_FINALIZE: Unneeded since Python 3.8.

PyErr_Fetch (): Use PyErr_GetRaisedException () instead.
PyErr_NormalizeException (): Use PyErr_GetRaisedException () instead.
PyErr_Restore(): Use PyErr_SetRaisedException () instead.
PyModule_GetFilename (): Use PyModule_GetFilenameObject () instead.
PyOS_AfterFork (): Use PyOS_AfterFork_Child () instead.

PySlice_GetIndicesEx (): Use PySlice_Unpack () and PySlice_AdjustIndices () in-
stead.

PyUnicode_AsDecodedObject (): Use PyCodec_Decode () instead.
PyUnicode_AsDecodedUnicode (): Use PyCodec_Decode () instead.
PyUnicode_AsEncodedObject (): Use PyCodec_Encode () instead.
PyUnicode_AsEncodedUnicode (): Use PyCodec_Encode () instead.
PyUnicode_READY () : Unneeded since Python 3.12
PyErr_Display(): Use PyErr_DisplayException () instead.
_PyErr_ChainExceptions (): Use _PyErr_ChainExceptionsl () instead.
PyBytesObject.ob_shash Wi 5i: BUHHA PyObject_Hash ().
PyDictObject.ma_version_tag Ji§i i,
LAEA A A# (TLS) APL:

- PyThread_create_key (): Use PyThread_tss_alloc () instead.

- PyThread_delete_key (): Use PyThread_tss_free () instead.

- PyThread_set_key_value (): Use PyThread_tss_set () instead.

- PyThread_get_key_value (): Use PyThread_tss_get () instead.

- PyThread_delete_key_value (): Use PyThread_tss_delete () instead.

- PyThread_ReInitTLS (): Unneeded since Python 3.7.

11 #2%Et

arm64-apple-iosand armé64-apple-ios—-simulator are both now PEP 11 tier 3 platforms. (PEP
730 written and implementation contributed by Russell Keith-Magee in gh-114099.)

aarch64-linux—-android and x86_64-1inux—android are both now PEP 11 tier 3 platforms.
(PEP 738 written and implementation contributed by Malcolm Smith in gh-116622.)

WAE wasm32-wasi 5 PEP 11 %8 2 2 19°F 4. (1 Brett Cannon 7§ gh-115192 A5k . )
wasm32-emscripten A2 PEP 11 132 %+ F-4 . (i Brett Cannon 7£ gh-115192 H1 57§k, )

IAEAS 7 CPython FEELAH C11 atomic JE #1914y . GCC & atomic pREEE MSVC H.481 N4

IAEEEZEA autoconf 2.71 il aclocal 1.16.4 A GEEH A= i configure A<, (f Christian Heimes 7F
0h-89886 FHETHL . )

235 SQLite 3.15.2 B H AR 4 GE sqlite3 ¥ @, (H Erlend Aasland £ gh-105875

TRk )
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o CPython now bundles the mimalloc library by default. It is licensed under the MIT license; see mimalloc
license. The bundled mimalloc has custom changes, see gh-113141 for details. (Contributed by Dino Viehland
in gh-109914.)

o MAE configure I —~with-system-libmpdec #RINH yes. Y libmpdecimal FA
}+7E Python 3.15 I FE 5

o ffiff] configure ——with-trace-refs (JRES| ) #4 %K) Python BLYE 5 Python K& i f4 @i A1 74
A BHIRE ABI 32500 . (i Victor Stinner ¥E gh-108634 H1 5Tk . )

» On POSIX systems, the pkg-config ( . pc) filenames now include the ABI flags. For example, the free-threaded
build generates python-3. 13t .pc and the debug build generates python-3.13d.pc.

e« M ¥£ errno, fcntl, grp, md5, pwd, resource, termios, winsound, _ctypes_test,
_multiprocessing.posixshmem, _scproxy, _stat, _statistics, _testconsole,
_testimportmultiple fl _uuid C ¥ B2 ] 2R C API #7211, (H Victor Stinner ¥
ch-85283 H15THR. )

12 Porting to Python 3.13
ARFIFN T SE I A SR DA B T R R U i A A DRAE 1L

12.1 Python API i34t

o PEP 667 introduces several changes to the semantics of 1ocals () and £_locals:

- Calling 1ocals () inanoptimized scope now produces an independent snapshot on each call, and hence
no longer implicitly updates previously returned references. Obtaining the legacy CPython behavior now
requires explicit calls to update the initially returned dictionary with the results of subsequent calls to
locals (). Code execution functions that implicitly target 1ocals () (such as exec and eval)
must be passed an explicit namespace to access their results in an optimized scope. (Changed as part of
PEP 667.)

- Calling 1ocals () from a comprehension at module or class scope (including via exec or eval) once
more behaves as if the comprehension were running as an independent nested function (i.e. the local
variables from the containing scope are not included). In Python 3.12, this had changed to include the
local variables from the containing scope when implementing PEP 709. (Changed as part of PEP 667.)

- Accessing FrameType.f_locals in an optimized scope now returns a write-through proxy rather
than a snapshot that gets updated at ill-specified times. If a snapshot is desired, it must be created explicitly
with dict or the proxy’s . copy () method. (Changed as part of PEP 667.)

e functools.partial now emits a FutureWarning when used as a method. The behavior will change
in future Python versions. Wrap it in staticmethod () if you want to preserve the old behavior. (Con-
tributed by Serhiy Storchaka in gh-121027.)

o The garbage collector is now incremental, which means that the behavior of gc.collect () changes slightly:
- gc.collect (1): Performs an increment of garbage collection, rather than collecting generation 1.
- HAMiXt ge.collect () WA BEA L.,

e An OSError is now raised by getpass.getuser () for any failure to retrieve a username, instead of
ImportError on non-Unix platforms or KeyError on Unix platforms where the password database is
empty.

o The value of the mode attribute of gzip.GzipFile isnow astring ('rb' or 'wb ') instead of an integer
(1 or 2). The value of the mode attribute of the readable file-like object returned by zipfile.ZipFile.
open () isnow 'rb' instead of 'r'. (Contributed by Serhiy Storchaka in gh-115961.)

e mailbox.Maildir now ignores files with a leading dot (. ). (Contributed by Zackery Spytz in gh-65559.)
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e pathlib.Path.glob () and rglob () now return both files and directories if a pattern that ends with
”**” is given, rather than directories only. Add a trailing slash to keep the previous behavior and only match
directories.

e The threading module now expects the _thread module to have an _is_main_interpreter ()
function. This function takes no arguments and returns True if the current interpreter is the main interpreter.

Any library or application that provides a custom _thread module must provide
_is_main_interpreter (), just like the module’s other "private” attributes. (gh-112826.)

12.2 C API 194t

e Python.h no longer includes the <ieeefp.h> standard header. It was included for the finite () func-
tion which is now provided by the <math . h> header. It should now be included explicitly if needed. Remove
also the HAVE_ IEEEFP_H macro. (Contributed by Victor Stinner in gh-108765.)

e Python.h no longer includes these standard header files: <time.h>, <sys/select.h> and <sys/
time.h>. If needed, they should now be included explicitly. For example, <time.h> provides the
clock () and gmtime () functions, <sys/select .h> provides the select () function, and <sys/
time.h> provides the futimes (), gettimeofday () and setitimer () functions. (Contributed by
Victor Stinner in gh-108765.)

e On Windows, Python.h no longer includes the <stddef . h> standard header file. If needed, it should
now be included explicitly. For example, it provides of fsetof () function,and size_t andptrdiff_t
types. Including <stddef . h> explicitly was already needed by all other platforms, the HAVE_ STDDEF_H
macro is only defined on Windows. (Contributed by Victor Stinner in gh-108765.)

o If the Py_LIMITED_API macro is ddhwd,Py_BUILD_CORE,Py_BUILD_CORE_BUILTIN and
Py_BUILD_CORE_MODULE macros are now undefined by <Python.h>. (Contributed by Victor Stin-
ner in gh-85283.)

¢ The old trashcan macros Py_ TRASHCAN_SAFE_BEGINand Py_TRASHCAN_SAFE_END were removed.
They should be replaced by the new macros Py_ TRASHCAN_BEGIN and Py_TRASHCAN_END.

A tp_dealloc function that has the old macros, such as:

s N

static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_SAFE_BEGIN (p) ;

Py_TRASHCAN_SAFE_END

I 2445 I AR 7 IR BB R

static void
mytype_dealloc (mytype *p)
{

PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_BEGIN (p, mytype_dealloc)

Py_TRASHCAN_END

}

L J

Note that Py_ TRASHCAN_BEGIN has a second argument which should be the deallocation function it is in.
The new macros were added in Python 3.8 and the old macros were deprecated in Python 3.11. (Contributed
by Irit Katriel in gh-105111.)

e PEP 667 introduces several changes to frame-related functions:

41


https://github.com/python/cpython/issues/112826
https://github.com/python/cpython/issues/108765
https://github.com/python/cpython/issues/108765
https://github.com/python/cpython/issues/108765
https://github.com/python/cpython/issues/85283
https://github.com/python/cpython/issues/105111

— The effects of mutating the dictionary returned from PyEval_GetLocals () in an optimized
scope have changed. New dict entries added this way will now only be visible to subsequent
PyEval_GetLocals () calls in that frame, as PyFrame_GetLocals (), locals (), and
FrameType.f_locals no longer access the same underlying cached dictionary. Changes made
to entries for actual variable names and names added via the write-through proxy interfaces will be over-
written on subsequent calls to PyEval_GetLocals () in that frame. The recommended code update
depends on how the function was being used, so refer to the deprecation notice on the function for details.

- CallingPyFrame_GetLocals () inanoptimized scope now returns a write-through proxy rather than
a snapshot that gets updated at ill-specified times. If a snapshot is desired, it must be created explicitly
(e.g. with PyDict_Copy () ), or by calling the new PyEval_GetFrameLocals () APL

- PyFrame_FastTolLocals() and PyFrame_ FastToLocalsWithError () no longer
have any effect. Calling these functions has been redundant since Python 3.11, when
PyFrame_GetLocals () was first introduced.

- PyFrame_LocalsToFast () no longer has any effect. Calling this function is redundant now that
PyFrame_GetLocals () returns a write-through proxy for optimized scopes.

13 EFNRE L

o WHEM ] configure ——with—pydebug 4#i%H) Python 37 -X presite=package.module
AT . WA, A — M Y R RERS A iy I GG R, Bl site.py #idATZ
B A . (H Bukasz Langa £F gh-110769 H1 57k, )
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