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AT Python 3.13 ML 3.12 HEHNAYHiEEYE. Python 3.13 44 2024 45 10 A 1 H & A, E3REGEAIME
B, A Z[# changelog.

W
PEP 719 -- Python 3.13 % #i11%

ik

TAAT RO P22 TR 2 SO H AL T RS . EXFREE Python 3.13 1 &4 HERE AN W B3
LR EI i L 22 B i d 3 R A BT AR AR TR AL

J

1 HE--RHER

Python 3.13 )& Python 4 i & Y BOHTRE AL, (5 ZIEH RS . SCBUAIFRIE AT . e KIY
BACALIE B L Z XA AR5, ARTTAE & b A2 42X (PEP 703) Rz AT HIRP oF 2 iF % (PEP 744)
SR g ST FF o

BN B AR FINGE, F R IERA IR GRS RR . Locals O W BEONEN T EBTE
WS 7 00 feay iz ik, I LKL S HE RSB BN

R E PR Y 2 S AR RS B O 3 1) APT AR, DA K] Pk BERIE B R Th 4 LR T — 22 IHK
PRUEPERIE [ Python 3.11 i F ] (PEP 594) 2 J5 BIAE Ak 4517

AR E RO FEE ) e B HE UL, TR 4R AN AR Y . B2 T AR SE BN S A M
RS, W AREESEN EE S % BT RIS R s S I B, TS A N R PEP;
(EIE A — BT B sE S BN, PEP Sl # AN S FAkSE T #T . 755 R L 4% 2] Python 3.13 T g 4]
A Python HH1 T 5 T

PRSI Lt -
o RIBMGIER) 22 2 XA 25 et oy 45204 B,

« PEP 667: Bi{E locals () WEMRAAEBEPLR IR ABI A €52 L% 3L, Python {1 &)
(14 T2 U RIREAE H AR P T30 ] 0 S m] St e 2 DA R A P b S R A

« PEP 703: CPython 3.13 HAG XFEiz1THI 4% H] global interpreter lock B SEEGPE S RE. 1S A & & 42
CPython T fREN


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/

o PEP 744: $4f 7 —ADEARRIIT %% 2% . HEEOARSEAM (HUAUSTREEM) « AERE/MESE THAE
At - BATHOTAER TR AL KA R '#THEJ?EAU_ E.

s TEM ML & X A AF % W, VA Jw i 2 %Hi#ﬁ;‘mlliii fay B PR B S RF. X AT DA E i
PYTHON_COLORS and NO_COLOR ﬂiﬁﬂ‘r‘aﬂ@

Xf Python £ A 1 vl ik
s __static_attributes_ fffiff T AIFE—PRIKMULATeRE A sel £ x RYTHIH BT TR,
o _ firstlineno_ sk —"PEE LW EITHITS .
P JE v i Ei K G
« BH T PythonFinalizationError ¥, M#RIETE S AL E) i FH IR0 T 1
o IIfE argparse BT SRR Ay A TR . L ESEATH4 .

o MRS base64.z85encode () fll base64.z85decode () Xt 285 Kifht #4749 L A1l i
5.

o A copy ML A — 4~ copy.replace() A, X HHZNELXMALME LT
_ _replace__ () ﬁ{ilﬁ’j%

o BUE dom. sqlite3 HHUZBRIANY dom 5.
o os BUHUEIN T —ESH SR HOT T 40 F Linux ()52 I g0 60 SO P AR 4
o BIFE random FHEML T — Sy S FT AL

B ATt

e ssl.create_default_context () WWH J ssl.VERIFY_ X509 PARTIAL_ CHAIN A ssl.
VERIFY_X509_STRICT YENBRIARIIERT

C API it
o BAE Py_mod_gil RN RIGH — N B SCIFESS N GIL iYL T i5T.
o M4y PyTime C APL, $@fit X R GEm B 15 l‘!ﬂ
o PyMutex @SR RE M, H5H—P

B R BUARE AR -

o PEP 696: 5812 (typing. TypeVar, typing.ParamSpec fll typing. TypeVarTuple) HfE
A SCHREERIME.

« PEP 702: #i) warnings.deprecated () Mg {EIA R G PN 1 xHhric A3 A Sk .

» PEP 705: typing.ReadOnly AI{H>EHF typing. TypedDict MYIFRIC AR AAURG AR5 H 3.

o PEP 742: typing. Typels 2t T HEEMARIMILITH, YERNX typing. TypeGuard HEL,
SRS ERE

« PEP 730: #L7E Apple [1]i0S 2 'E 7 ZiF09-F &, AT 45 3 )24, B Android ZFf (PEP 738) th7F
UL

o WFE wasm32-wasi 1N 55 2 )29 W15 52 8 308
« wasm32-emscripten ANFLEZE|E H XI5
ERAR:

o PEP 594: FI4x19 194> “BEHML” EMIREE T FSE: aifc, audioop, cgi, cgitb, chunk, crypt,
imghdr, mailcap, msilib, nis, nntplib, ossaudiodev, pipes, sndhdr, spwd, sunau,
telnetlib, uu fl xdrlib,

e B8 T 2to3 THA 1ib2to3 il (¥F Python 3.11 FHEHEFH ).

o BT tkinter.tix e (¥ Python 3.6 FEHFM ).
o BT locale.resetlocale(),


https://peps.python.org/pep-0744/
https://no-color.org/
https://rfc.zeromq.org/spec/32/
https://peps.python.org/pep-0696/
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e BI& T typing.io Ml typing.re,
o Bl THRN classmethod ik %E,
RATTTRIN A4 -

PEP 602 ("Annual Release Cycle for Python”) T4 581 A Ri8T A7 i) 52 38 SCRF (Cbughix)) B9 R 2 4E ., X
AR BOR B IR |

« Python 3.9-3.12 7 4RI 5e BESCRF, I —AF L e BIE.
« Python 3.13 B PASHIRASA PIAFISE8ES30RE, J I —AF 4B 1k .

2 et

2.1 ERFRERFES
Python FL7EERIN 26 B 1 interactive shell, BTk 5 PyPy Ji [ ARG, 46 I A AT .2 4 i Je 31
REPL B}, "FOHRRHoRE 32 8 3 H -

o ZATHRERIORER DT LR

« % REPL &4 help, exit fl quit MHEE R, THFUAREIETEHEN.

o PEIRAEH BRI AR (R .

o R PO AL B AR B AT B i 4 I B

o [ T2 W ERR TR AL > B ORI .

o [ E3HEA RSB DABE S SEHLRE I KBRS (FRR T B3 R [ AR R AT ) -

AR AR B shell, T[i% # PYTHON_BASIC_REPL I AF . XA GRS, HS I ut-
interac,

(thy Pablo Galindo Salgado, Fukasz Langa #/1 Lysandros Nikolaou ¥£ gh-111201 53k H PyPy 3 H i CE 5T
k. Windows 3733 H Dino Viehland £ Anthony Shaw Tk . )

2.2 BHEISEIRHES

o FEZum B R L IR RE RS UAE S BOA MR (. AR Pl 5 1 PYTHON_COLORS I AR
EHPAMAES Y NO_COLOR #1 FORCE_ COLOR FfIEAs &3k #4745 ], () Pablo Galindo Salgado 7F
gh-112730 Hrggk. )

o AN AR R B S I AR AR R R R i AR T4 . DU R B R B RN & S s — A A
AR

$ 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)

KA, AR A A GBS T AR =I5B R B 2 AR I B R, AR SRR
— AR AT B AR


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

-
$ 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>

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)

.

(fH Shantanu Jain 7F gh-95754 157k ) .
o IUFE Y 1] — A PR AU AR TE A 1) R B SR A R B 2 2 B R IR Y A 240

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

File "<python-input-0>", line 1, in <module>

"Better error messages!".split (max_split=1)

AAAAAAAAAAAAA

TypeError: split () got an unexpected keyword argument 'max_split'. Did you.
—mean 'maxsplit'?

(th Pablo Galindo Salgado #il Shantanu Jain ¥£ gh-107944 F157#k. )

2.3 HHZ =) CPython

BiAE CPython HLAXFIZATT H h KA LI E SRy, HIZE ] global interpreter lock (GIL). X 2— 5k
BPER R BRI AN B IR A i T 2 AR R T A TAR ), %448 python3. 13t
o python3.13t.exe. FRCH B by RAZAYHLE " IEH] SCLE T H 7 Windows Hil macOS 223443 1)
RIS, B TPAMIA -—disable-gil BEMIAEATIRACAL KA E CPython.

H AR A PAT AIFAERT IR CPU #%.0 _E AT HIs A7 2R M 7820 R BT B9 AL BREE f1 . BRI
FFABAARRE A sh M P 288, (HAEBOT I RN A S RN FE 2 % O F Lz E &, A
SRR SIS PR I AL TR gt i s A . TSy B SRR A RO HLAE B AR = N B
SPERERI . RTDAGERE(E A P45 AE F PYTHON_GIL By 4735 -X gil ik CPython [¥) H H 8
BBCCRHEz AT A GIL,

HT R R R R 2 T SR A 2R, python —VV Hil sys.version ¥ {0 {5 experimental free-
theading build” =, B A F8Y sys._is_gil_enabled() HRECEMGE EEBITHELERS
WSEEEH T GIL.

C-APIL ¥ R 55 BT X B SR B & T T TR . SRR 25 GIL B 0L Nz TP e 24 ff
l Py_mod_gil ¥, i H R BAIRILRIY R 24 H PyUnstable_Module_SetGIL () #F5HH
BATE S CHESE A GIL 0L Fisd7. SARE X EHLEI C 9 R 3 GIL %5 A, B k@t
PYTHON_GIL MEAFEEY X gil=0 w2tz GIL. TFE pip 24.1 LHHII A A BEFE H 2
MR 24 C T R,

S UL
PEP 703 "Making the Global Interpreter Lock Optional in CPython” H1 & T4 & I TAER I SAER. .
Porting Extension Modules to Support Free-Threading: —{4y Fy#t R 4E3 )45 B & F R E TSR



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
(JIT) %1% #% AN P35 88 Python 2 fFF Ry 2473 JF. 7F Windows [, W[ {# PCbulld/bulld bat
——experimental-jit FH T B i ——experimental-jit-interpreter B 2 EHMAR
o MBEORAPE— P SRR 1179 7E Tools/jit /README . md i,

-—enable-experimental-jit & Wi #% 52 X 2 (0] ¥&) fH, W R A A A Bk fH b 7%
——enable-experimental-Jjit D_”J%U}\j»j yes,

o ERFHBEANEE 2 JZA NIT 454k .
o yves: B T, TAEzfTZER] T, NfEAEEASE PYTHON_JIT=0,
o yes—off: f@ NT HEVAZEHE . EAEE TR EH T, WS APREAS & PYTHON_JIT=1,

e interpreter: B 2 ERMMBEAIME 2 T, 7] DAIEZITHE A PYTHON_JIT=0 K28 fi%
iR

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

o ME 1 RGT A R, EREIIE R A AT T RIFORE R (IR), AR % 2 &R
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

Z W
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

FEPIS b, W8 Tocals () HYIR [MELAYTITIIZE SR 2 B 45 LR 1Y Python SEBR & . A Python 3.13 JF
4, PEP 667 fRifEfk 1 CPython X R Z RS ATV AT D 5247, (Bl SO0 ek (R gk, A=
Il MR, T’E@T%ﬂﬁzﬁi%%%%ﬂjiﬁ) R S A CHbaR (0] 24 i SRy SR B A ST R B, A3 SRS A TE
PR TR R A S A

TECALIIVE A X Locals ( %XE’JJXIWP‘E&&z:wﬂm@TiﬂEU\ locals () K HARMAIHATH
G NN T ﬂﬂ%&ﬁﬁ@iifﬁ% S[EITG (BN exec () Fil eval ( 4‘?) TEZ I A, 18
VAU A TR B 2 1 AT AT AL A 1ocals ( Wlﬂ%ﬂfﬁﬁﬁﬁ'&?ﬂﬁiﬂﬁkﬂl HAK3F] CPython Ifij
T, WRALEE SIS, 1B7ﬁHTTﬁE%T%?,ﬁJ’MJCﬂ (B FE TR A AR A TIR EE TR ) )
CRAAE R e, PR A AR A AT 8 A s g S e i BUAE, AR HEC UL T R i
LA R AL ST R IGEA T, PBUATEIR SRR Locals () BRREIGERE AN R 7EX L5 5
TR B fJLEJAZﬁ'H*AEJVﬁE% Iﬂ%’lﬂ?ﬁ?ﬁ?’\i‘ﬁﬂééﬁu@( B, WA AT R A2 ma i A S
PAfSE B )2 ﬂ&EI’JﬁﬁEBﬁLg)API iR REPITa A 2 E (G0, S4ATRER: T Python ST
runpy.run_path () pREL).


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

Sh s DR R X A5 AR 2 A8 T L B T 5 s R 52 B e A A 5 e A 3 P Y R B AR B, BRAE FrameType.
£_locals Rl [al—ANFRF HUAR A I8P AR MU Jry FS AL BERIAE SR | 1 B4 A e v A2 5t i) B B A ACEEN
G, AR ] A AERREE T B U SR Ia AT IE b dict 5B

125 PEP 667 T fli¥s, WHHKE C APL ST . T SGAEX 32 5 Wi Python API #1C APL $2
HETFEAE VLA .

(PEP F15231 iy Mark Shannon F1 Tian Gao fE gh-74929 W5k, CAY ¥ # i Guido van Rossum Fi1 Alyssa
Coghlan $2{it.)

2.6 MBI EEHIH

PEP 730: i0OS B fE 2 PEP 11 fr ¥ #H W F &, HIESE 3 ER W arméd-apple—ios Hi
armé64-apple-ios—simulator Z Hx (4514 2013 4E J5 1Y iPhone F1 iPad ¥ 45 VA K247 T Apple
silicon fifi {: 1) Xcode iOS Ll #%) . x86_64-apple-ios-simulator (BT THIHAM x86_64 fifif}
1) Xcode i0S BLLIER) NI22E 3 2N Z L H P&, HAR R Beti Ry, (PEP 425 [ 503 i Russell
Keith-Magee 7£ gh-114099 F1 57k, ) )

PEP 738: Android SZ R IEFERMIT &, (Hi%T- & M AR 2 E ) S 8F. (PEP 25 5528 f1 Malcolm Smith
T ¢h-116622 H15THk. )

W

PEP 730, PEP 738

2.7 EE KR E
DEERBLIR s BUAE 24 B Ay o IR A SR B S A T L3R WS 4R 1) B AT 458 i) 2 i/ N — N 2
PAE.

BAE R WIAC: FFIER . 2 gc.collect () AN@BCEHALTAMMY, GC W AE YA H AU S .
BHSGEF AN, BRI R IEE L, AR R R .

gc.collect () WIFTNIEAARL:
+ gc.collect (1): HA7T—IR GC B, TAZFEIE 1L,
o HAX] gc.collect () B HEA AL .
(i Mark Shannon #f gh-108362 H5THk . )

3 HiiFSHitiE

o JiRE AR M SO PR SR R — AT R B YA M ET S S M. XS FA A RN (Bl
.pyc 3F) , BIAnHE SQLAIchemy 2.0 ) sqlalchemy.orm.session H1 3K/ N2 5%.
XIS RE M A AP A T SRS AP R LA, 4 doctest.

-
>>> def spam() :

N

This is a docstring with
leading whitespace.

It even has multiple paragraphs!

mrn

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



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://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

(Hy Inada Naoki 7F gh-81283 FH5iHk. )

%ﬁﬂ%gi}ﬂ@ PR I CEAE AT AR 35 Tambda FIHE R (2T A kA 1) 3 5 20 2 N IR EI H
SR

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

(Hy Jelle Zijlstra 7F gh-109118 F1 gh-118160 F1 57§k, )

future IEAJ A8 _ future_ BN S AL, ZWKEH from ._ future_  import
B EEAIE R E XS, A BIE ARk AR . (H Jeremiah Gabriel Pascual
1E eh-118216 HTHL. )

MAE global MY HYE T else RADH A BT HRFDE FUIFTE except AP . #E2 ik
AR SR T | &% SyntaxError. (H Irit Katriel 7£ gh-111123 Ji57#R . )

B T BRI AR B PYTHON_FROZEN_MODULES, ‘Bl HUE S S8 S ANLGI T 28, %
T+ -X frozen_modules fird 4. (1 Yilei Yang ¥ gh-111374 1tk )

12 BT IS AR B PYTHON_PERF_JIT_SUPPORT M TiEMl -X perf_jit IRIMIJCTE Wifsl
BRI AR X perf LB/ 4 2FF. (fh Pablo Galindo £ gh-118518 HI5TH#k. )

T id ) PYTHON_HISTORY MfIEASE K E I .python_history M E . (Hi Levi Sabah,
Zackery Spytz Fi1 Hugo van Kemenade ¥ gh-73965 F1 57k . )

FKP T —A~ _static_attributes__ JEM. X 4iFwe ARIEME A PR TCARIA TS, X84
R MR TP AT BB self. <name> KIR(EAT. (b Irit Katriel £ ¢h-115775 F5iHk. )

IR IESTER PRI —4 __firstlineno_ J@Mtk, HAERWEE UHE—17HIFT5. (H Serhiy
Storchaka 7£ gh-118465 F1 57k, )

BAE exec () Fl eval () WEREHEZ AR BEFIEAME AR globals Fil locals Z%{. (1 Raphael
Gaschignard {£ gh-105879 H5iHk. )

AE compile () WEBREIEZ —DHES ast .PyCF_OPTIMIZED_AST, BT ast.
PyCF_ONLY AST B IX BIFET- 1R [8] i) AST A3 optimize ZE0AE T4 . (H Irit Katriel £E
ch-108113 157k, )

WINT#HP R PythonFinalizationError, B4 H RuntimeError, T Y4#/EE A&
R0 B B P ZE B A AR . AN AT A XS R IAE R+ 5| & PythonFinalizationError, [iANE

RuntimeError:
- _thread.start_new_thread()
- os.fork ()
- os.forkpty ()
- subprocess.Popen
(rh Victor Stinner £ gh-114570 F1 57k )
AV str.replace () Y count ZECH XEFSE. (H Hugo van Kemenade {£ gh-106487 F 5Tk, )

PUAEVF 22 SR B S W R A R AEAE N SCHF AR A SRR 84 . X T AT BRI 2 B — 2645 . (fh
Serhiy Storchaka ¥F gh-82626 H1 57k )

e Hbz2,1zma,tarfile fll zipfile P E FELE A VAR S BT RSN T name fll mode
JEM . (M Serhiy Storchaka 7f gh-115961 FRTTRk . )

e JF property X% E¥IMT __name__ J@M:. (H Eugene Toder ¥E gh-101860 H1 5T fk. )
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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/114570
https://github.com/python/cpython/issues/106487
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4 gFreiEsh

o dbm.sqglite3: £}%} dbom iy SQLite 5. (H Raymond Hettinger #1 Erlend E. Aasland ¥ gh-100414
FI5THR . )

5 BrEtHIERIR

5.1 argparse

e N add_argument () l add_parser () FFIEWIN T deprecated 2%, PAARVTFEH My D AT%T . (i
ESFATF4 . (i Serhiy Storchaka 7 gh-83648 H1 57k . )

5.2 array

o WA 'w A (Py_UCs4) IR Unicode “FAF. BN HARMRBC MM "ur KAH. (H
Inada Naoki 7£ gh-80480 H1 otk . )

o WiTEIM clear () HK array.array HMH MutableSequence., (H] Mike Zimin ¥f gh-
114894 H5THR. )

5.3 ast

. g&ﬁ aSjS R APy G B P M T AR HAE A2 I SRR A%, HAES R i R s 5 3
RIIATA -
U SRAE AR 38 SC 5] I A4S AST 5 i B 19 ] 308 5 BECA B oA SRR N, %7 B BUAE K4
BN Noneo KBl WIRFEAFIL T Lo, W% 7 BOAERF o N 23 4, i AR A
expr_context FEAYHME, WEREIAN Load O« (ZHI, TEFTAREILT, FEHR) AST A
S LA AR R SR AR R )

TEFA HABE BT, MTHFEN ST, 5SS Ff &t DeprecationWarning, X7E
Python 3.15 HUR &5 K i . RRIML, PR BT SHUE A— DR F] AST 35 5 Bty i
SHOMOEIAEC WM, - HAE Python 3.15 &5 K 24
LT WA TP A E LW ast.AST T8, BRAEZ IS % £ T % & AsT.
_field types BRI MABINATH .
(H Jelle Zijlstra 7 gh-105858, gh-117486 1 gh-118851 HH k. )

» BT ast .parse () #Z—PAESEL optimize, B LHL compile () o XKML

1) AST APl fiE. (f Trit Katriel £ gh-108113 P57k, )

5.4 asyncio

o MIfF asyncio.as_completed () i [n—-HJE asynchronous iterator 3 & KA ) ;= Az T] 45 F5 %
G iterator FXTGE . S 2R AC T AR I T S RERT ARG AR SR 4G Task BY Future X152, (Hf54F
S5 IETESEIMUIAL S5 AH SCIEE %5 5 . (i Justin Arthur 7E gh-77714 H5THk. )

o P YIRS 250 ) asyncio. loop.create_unix_server () & HBI#K Unix ERF. (H
Pierre Ossman 7£ gh-111246 F1 57k, )

o BAELPTIE— D2 AR R DatagramTransport . sendto () FfF AR TR HHEIR .
T 24 T3 G X R/ NI S 45 1 A 2 R R R AR L OA A 5 . (H1 Jamie Phan 7E gh-115199
DTk )

o WAHIT Queue.shutdown il QueueShutDown J T4 HIBAS £ 45, () Laurie Opperman Fi1 Yves
Duprat 7£ gh-104228 H1 o7k . )
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o HINT Server.close_clients() #ll Server.abort_clients () ¥k, BEfI&PAE MK
J7 2% 1] asyncio lR45#%. (H Pierre Ossman 7£ gh-113538 Hriiik. )

o ¥ StreamReader.readuntil () FEEZ—ANHO BN ICA, LB Hh 2 —misaE
1k (Hi Bruce Merry 7 gh-81322 FRATiRR. )

o YT TaskGroup FEAMNTHIHUHEAES WEBRIBOE B E A E PP RBTHIAT R BN, MikEHMME
554y A B [FAEREAS TR 55 il B R iy, ANZRAES A AT R, R BB
THEAEC N EMAE S5 dHak T A 3L
X TFAE 55 3 ALAE AP ER A B B[R] I b 2015 | & ExceptionGroup WYL, AR E R AL 551
cancel () J¥k. XFEW PABiIfR CancelledError £7E F—iK await W51 %, FUILBGIE#H:AR
RNEeFEJ:, |, so the cancellation is not lost.

X ST L — A B I AL R A AT 5 H & AR B BUB AT EY (cancelling ().
AT ALBEE e BN, BUAE uncancel () A AFEBUHBE TSGR B E 0 T B RS A SCRK
_must_cancel JEkR,

(5% % 1 Arthur Tacca 7 gh-116720 Ff 215 A S % - )

o WAE—ANRIMIEN TaskGroup FEH TaskGroup.create_task () B, %5 &R R1E &
X RFBI 1R B R A 4 T FEM AR B S5 Runt imeWarning). (f Arthur Tacca il Jason Zhang
£ ¢h-115957 AR o )

5.5 base64

o WHIT z85encode () fil z85decode () FREA T bytes Fhd -l Z85 data FI¥F Z85 Jwfidh (%
fi#i54 bytes. (f Matan Perelman 7£ gh-75299 17§k )

5.6 compileall

o THELAEM IR BAAEIEAE R T os.process_cpu_count () MAE os.cpu_count ()
Se3EFR . (H Victor Stinner £ gh-109649 1577k . )

5.7 configparser

« configparser.ConfigParser ¥{E ] ARREL B N AE My 2 380 Z Bl 52 K v a5 5. (] Pedro
Sousa Lacerda £ gh-66449 H1T7k. )

5.8 concurrent.futures

o TAEAFEF IR BAABIRIAE R ] os.process_cpu_count () M AL os.cpu_count ()
SeVEFR . (H Victor Stinner 7E gh-109649 #1577k . )

5.9 configparser

o WAL ConfigParser HATX ARG SCHE, R Fu il 1 doe o )2 R B (EDXT o DO P T Je el
W41 allow_unnamed_section T2 % J5 . (Hi Pedro Sousa Lacerda 7 gh-66449 17k . )
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5.10 copy
o BrHERY replace () B replace WS QIE LB UMAYR RRIA T N RER . XIERIEA AL
XPRIRRAA o AR ALK SR replace () sEOFSEEL T replace Pl
- collections.namedtuple ()
- dataclasses.dataclass
- datetime.datetime, datetime.date, datetime.time

- inspect.Signature, inspect.Parameter

types.SimpleNamespace
- AU RTR

AT P SRR DA X __replace_ () YA SCHF copy.replace (). (H Serhiy
Storchaka 7£ gh-108751 H1 o7k, )

5.11 dbm

o MMM dbm. sqlite3, —ASEELT SQLite 5 HEHE, H-45 HA A BRIARY dom 5. (Hi Raymond
Hettinger #/1 Erlend E. Aasland ¥ gh-100414 5Tk, )

o AT HIEE gdbm. clear () Fl ndbm.clear () FIEBEREHRZE A TA % H . (H Donghee
Na 7£ gh-107122 $1 57k )

5.12 dis

o 1 dis BB R B B Ok B BREE H AR R B AL BRES O AR, AN 2 WA . AT PARE
JHET —0 S A TIRIN Y show_offsets R INMFS & . (1 Irit Katriel £ gh-112137 H157HR . )

» get_instructions () AR EAEFKH RN NEMWIE LS. EHENR EXRENIERN
Instruction WA ERA IR ], JCLEBT MY cache_info FEx . €45 get_instructions () [
show_caches ZHLE 7 H I HANFA AR . (1 Irit Katriel 78 gh-112962 H1 5Tk . )

5.13 doctest

o BAE doctest Hij i BRIA R M. BURFPE AT @ B 34 1) PYTHON_COLORS PR3 A% &t Al A% 4t 11
NO_COLOR #l FORCE_COLOR ¥IEAF E 3k 451l . 55152 % using-on-controlling-color, (] Hugo van
Kemenade 7£ gh-117225 F1 57k, )

o IAF DocTestRunner.run () FESEGITEEGIMRAEE. T DocTestRunner.skips
Fll TestResults.skipped J@1E. (H Victor Stinner ¥£ gh-108794 137k )

5.14 email

o TEAFAT IRARIA TR AR S TR S th B 20 _E5 5« BIFE generator 4T HIME (BA) AIE
AT B 5 PR RIAR Sk, BRI S 2 ARk 35 A SR A T iRk 46 . Q2R IRTR 48 it
AN IR E verify _generated_headers. (H Bas Bloemsaat #/ Petr Viktorin 7E gh-121650
HTTHk . )

o YIfE getaddresses () fll parseaddr () &7EH 2 F| JoAL email HhEEFH Fa&E (7, ')
XA S 32 0] m e AN HER (A XA BB B G T I 3E strict T6 2 (BRIAH True). BAREUHR
AIIFT R A, W strict=False. AJPAffiff] getattr (email.utils,
'supports_strict_parsing', False) ¥#% strict ZE &G0 M. (H Thomas Dwyer Fil
Victor Stinner £1-%} gh-102988 7k AR CVE-2023-27043 14 1F. )
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5.15 fractions

o MAE Fraction MR ICRFM T, X35, IERS0M, R/NE R 2HRIE 48 UL R ARE
=H0 . (H Mark Dickinson fE gh-111320 H1 57k . )

5.16 gc

TG 3 b7 % 1| e o5 B AE 2 s 0y, XA T get_threshold() fl set_threshold() PA M
get_count () fl get_stats () MR EIEE L.

o JPRFER TS, get_threshold () FF4kEER | —A~th =T T . B — TR B il A
B ERE, 52 H—F 5 I E P E NSRRI BUL. (BOAN 10, SR M {E R R 1H
W LT ATHR UL EAg ) o 5 =TI B L H IR AR

e set_threshold () &£ZME I J5HF[3,

« get_count () fll get_stats () RFRZLR I EE K IILER . WX HFETE5RA 21T %
o RERRRAER, BUESS 238 AR AR AR AR DA R B [l s ]

BITFZ, A BRIEIR GC AT AU AT RETCIA SE A W TN —FEA R, (BT RE AR A A0 E -
JirA H A AR SR 2 IR H AT o

5.17 glob

o WMT translate (), X MHIRRFHA shell KUk FCAT 1) B6 A2 100 W % 46 Ay 1 ) 3k 2 oR
¥. (H Barney Gale 7F gh-72904 F1 57k, )

5.18 importlib

o MIfE import1lib.resources AR ARV R H 5 (B8R, HMEHZ M ESE (I
TESCAERUR R Y encoding Fl errors ZHUE R X B FSH0)

- is_resource ()
- open_binary ()
- open_text ()
- path()
- read_binary ()
- read_text ()
XL R B A PRI A 2B AR BRI (1 Petr Viktorin 7& gh-106532 H5T#k - )

« contents () A% FE T T IBESE % Traversable APL. A, HHEGREA BB ERT
X1, (H Petr Viktorin ¥£ gh-106532 H1 5T Ek. )

5.19 io

« A T0Base AL sys.unraisablehook Kbt close () HIEGI ARG AH
o TEZHIRAS T, B TEBRIARE DL S i BRI 200 , T A 7€ Python FF & A58 76 i FH Python
PR I A4 25 A H. (i Victor Stinner 7¢ gh-62948 H1TTHK. )
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5.20 ipaddress

o MY IPv4Address.ipv6_mapped FHEJEMH:, ¥R Al IPv4 [ IPve Hidik. (Hy Charles
Machalow 7E gh-109466 H1 5Tk, )

o f&1F T IPv4Address, IPv6Address, IPv4Network fil IPv6Network H' is_global i
is_private f7 M. (H Jakub Stasiak £ gh-113171 1 57Hk. )

5.21 itertools

« batched () #f T strict |85, R ArHm G — KB/ N T @ #HHE I N5 % valueError, (H
Raymond Hettinger 7 gh-113202 iRk, )

5.22 marshal

o TERLHRERELF NN T allow_code 5. £ A allow_code=False $B [F7F Python £ A [6) A 3f
ZEBAR AL X S B S AL R R84k . (H Serhiy Storchaka fE gh-113626 H1 57k )

5.23 math

o HIMERE fma () ATHATAIFRIRE-INEZE .. WREUAF —REBENIE < * v + z, M
WS TATAT a2 TR SRS B L . B T C99 AR fma () pR%L, I HREM SRR
iy IEEE 754 “fusedMultiplyAdd” 12383835 . (1 Mark Dickinson FiI Victor Stinner 7£ gh-73468 #1357

fik.)

5.24 mimetypes

o HINT guess_file_type () BREH THRIE SO RSB RAS II MIME 2554, 7F quess_type ()
Rl ) B8 AR RN BIAE B 42 soft deprecated. ([ Serhiy Storchaka 7E gh-66543 H1 5tk . )

5.25 mmap
o BUAE mmap 7 Windows |- 249 B4 A A7l T SCPE ZR G885 177 10 KR il 177 A T 7 e IR 2R A5 P A
PAREG AR . (Y Jannis Weigend 7F gh-118209 FRTTHR. )

« mmap HA W seekable () HIERFERR B E AL SCAF B R H . BUTE seek () kN
R[]l — AN 4a % B . (i Donghee Na 1 Sylvie Liberman 7£ gh-111835 H1 otk )

o mmap i | UNIX L&Y rackfd &2 KA SCAHMAFFRO 6 oA RAE, W fileno 15 5E /Y
SUPHIAFTIE A WL . (F1 Zackery Spytz Al Petr Viktorin £ gh-78502 H15THK. )

5.26 multiprocessing

o THELEMPENBASIEIAE 2 os.process_cpu_count () A& os.cpu_count ()
S, (1 Victor Stinner 7E gh-109649 H1 5Tk . )
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5.27 os

« HII T process_cpu_count () BHCA T 3RS wHERR I A 7 2672 1T DASE A (93258 CPU .00
¥, (i1 Victor Stinner 7E gh- 109649 HITTER. )

e cpu_count () fll process_cpu_count () AJEITHHIREEASE PYTHON_CPU_COUNT B fiy
AATHEI X cpu_count R Jﬂﬁl_IﬁX]L? SEAE MG OO AR P A B A A AR B RS DL T B
Hil— AR RGN CPU BRI P fRA M4k . (h Donghee Na #£ gh-109595 H1TT#R . )

o i timerfd_create(), timerfd_settime (), timerfd_settime_ns (),
timerfd_gettime(), timerfd_gettime_ns(), TFD_NONBLOCK, TFD_CLOEXEC,
TFD_TIMER_ABSTIME ] TFD_TIMER_CANCEL_ON_SET 3 il 7 4} %} Linux 1 it & %
AR P RERED . (1 Masaru Tsuchiyama 7£ gh-108277 iRk )

o 7F Windows [ FAE R B8 7%} Lchmod () il chmod () W) follow_symlinks Z4000 X35 . i HEETE
Windows | 1chmod () Hf follow_symlinks H)ERIAE N False., (1 Serhiy Storchaka 7£ gh-59616
Tk )

o ¥£ Windows | PLAE R I3 7 £chmod () AIX} chmod () A SCHHE IR ST 19 5. (1 Serhiy
Storchaka 7£ gh-113191 H1 57k, )

o 7& Windows |, mkdir () fll makedirs () BFESLF:-E A mode {H 00700 PAKTHT H %M 7 H) 34
il XS HFEN tempfile.mkdtemp () H WM CVE-2024-4030, HAMAY mode {HAT SR S 4%
ZW%. (i Steve Dower 7E gh-118486 HHTTHk. )

o BI{E posix_spawn () H[4%3Z None fEH env B8, XKFLLH A i HERR (0 H 4 ml dERE A0 BREE . (H
Jakub Kulik 7£ gh-113119 H1355Hk. ) .)

o JE Y i posix_spawn_file_actions_addclosefrom_np () HF& L posix_spawn () IFE
A DATE file_actions 2% {#i | POSIX_SPAWN_CLOSEFROM Jg@4. (Hj Jakub Kulik £ gh-113117
ik ) )

5.28 os.path

o MY isreserved () MTH&E— AT Y BIARG T @M AR 1. BEKEUE Windows |
"] . (1 Barney Gale T ¢h-88569 H1 5Tk, )

« 7£ Windows I, isabs () REARFAELMELF— AR (\ 8¢ /) TR BRI 4a Xt % 4% . (H Barney
Gale F/1 Jon Foster 7£ gh-44626 H1 57k, )

o IUAERPAE SO R AT 15 10) realpath () ARG MEAT MS-DOS XUk SCf4 44 . (B Moonsik Park 7
ch-82367 H15THR. )

5.29 pathlib

« 4 1 T UnsupportedOperation, B £ £ — I & & # fF A % X #F 0 R &
NotImplementedError #5|% . (H Barney Gale #F gh-89812 F157jik. )

o T —ANH TRl URI (fFile:///) KAI#E Path XM ERS Path. from_uri (). (H
Barney Gale 7£ gh-107465 F1 57k . )

o ¥l T PurePath.full match() F FUCEH A shell XM Bd £F 09 5 42, 645 i3 U 18 fid
77+ %7 (f Barney Gale?"gh—73435 FITTER )

. i“ﬁDT PurePath.parser JEEAFIEH TIRZ R M S5 S H 1 os . path SEI. X FTPA
2 posixpath B ntpath,

e N Path.glob () fll rglob () ¥ T recurse_symlinks {{FR 35724 . (i Barney Gale 7& gh-77609
H5THR . )

e Path.glob () and rglob () now return files and directories when given a pattern that ends with ”* *”,
Previously, only directories were returned. (Contributed by Barney Gale in gh-70303.)
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o Add the follow_symlinks keyword-only argument to Path.is_file,Path.is_dir, Path.owner (),
and Path.group (). (Contributed by Barney Gale in gh-105793 and Kamil Turek in gh-107962.)

5.30 pdb
o BIfE breakpoint () il set_trace () &7 Bl ARRER A RIEBHPATRILH F—F7EA . X

— AP 1EY breakpoint () f T BN SCK IR AE LT SCASME 8. (i Tian Gao #£
gh-118579 F1 57k )

e sys.path[0] is no longer replaced by the directory of the script being debugged when sys.flags.
safe_path is set. (Contributed by Tian Gao and Christian Walther in gh-111762.)

e zipapp is now supported as a debugging target. (Contributed by Tian Gao in gh-118501.)

o WINTHE p () W E TR R0 (R 1 Pdb B3 exceptions [exc_number] A&7EH %
S 2 [ R8N AE J1. (1 Matthias Bussonnier {F gh-106676 H1 57k . )

o DA—2 pdb Ar AT AR A B £ W E AR RIFAT. (1 Tian Gao 75 gh- 108464 1}t
k. )

5.31 queue

o HHNT Queue. shutdown fil ShutDown I TR 245 . (H Laurie Opperman Fil Yves Duprat
TE gh-104750 HH5THk. )

5.32 random

o MO T —A A 4THE 0 . (1 Hugo van Kemenade 7F ¢h-118131 FR5iHR . )

5.33 re

o ¥ re.error 44 N PatternError PABGEMEMYE. re.error AHIREH T T H#RE.

5.34 shutil

o {E chown () H3HN T X dir_fd F follow_symlinks 55728 £ F#F. (1 Berker Peksag #/l Tahia K
TE gh-62308 FI5TER . )

5.35 site

o BAE .pth SCURFEM A UTF-8 SEMRRS, 4niR UTE-8 fi#fis 5 I - F locale encoding. (Hj Inada
Naoki 7£ gh-117802 H1 k. )
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5.36 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, )

5.37 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, )

5.38 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 . )

5.39 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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5.40 sys

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

5.41 tempfile

o JF Windows |, tempfile.mkdtemp () A ERIARLR 00700 T os.mkdir () BIE I
TR BRI B S0 . 302X CVE-2024-4030 ({9 AR HE. (H Steve Dower 7 gh-118486 15
ik )

5.42 time

¢ On Windows, monotonic () now uses the QueryPerformanceCounter () clock for a resolution of
1 microsecond, instead of the GetTickCount64 () clock which has a resolution of 15.6 milliseconds.
(Contributed by Victor Stinner in gh-88494.)

e On Windows, t ime () now uses the Get SystemTimePreciseAsFileTime () clock for a resolution
of 1 microsecond, instead of the Get SystemTimeAsFileTime () clock which has a resolution of 15.6
milliseconds. (Contributed by Victor Stinner in gh-63207.)

5.43 tkinter

o« WINT tkinter ¥E{F L tk_busy_hold(), tk_busy_configure (), tk_busy_cget (),
tk_busy_forget (), tk_busy_current () fil tk_busy_status (). ([ Miguel, klappnase FiI
Serhiy Storchaka 7F gh-72684 H1 57}k, )

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.)

e 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.)

o 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
gh-97928.)

e JF tkinter.ttk.Style Y element_create () JF¥EHFIEHN T X% vsapi” JCERAIMW T . (H
Serhiy Storchaka 7F gh-68166 H1 57k . )

> Tkinter Y3531 T after_info () Jy¥. (H Cheryl Sabella ¥£ gh-77020 F1 57k . )

e Add anew copy_replace () method to PhotoImage to copy a region from one image to another, pos-
sibly with pixel zooming, subsampling, or both. (Contributed by Serhiy Storchaka in gh-118225.)

o Add from_coords parameter to the Phot oImage methods copy (), zoom () and subsample (). Add
zoom and subsample parameters to the Phot oImage method copy (). (Contributed by Serhiy Storchaka in
gh-118225.)
t=}

« 3T PhotoImage Jy¥k read () T MU B IUE B A & data () T 3RIE B EHE. A
write () I T background F grayscale 2. (Hj Serhiy Storchaka ¥F gh-118271 157k, ) .)
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5.44 [

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.)

5.45 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.)

5.46 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.)

5.47 unicodedata

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

5.48 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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5.49 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.)

5.50 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.)

5.51 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 sunau
e telnetlib, JH PyPl L/ telnetlib3 8§ Exscript J# .

o+ uu: ] the base64 ik, fER—ZIAALAGEA.
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.)

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

« 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

« 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

e array: array W 'u' # X #4, H Python 33 EFE AP EBF M, A 3.13 A H
DeprecationWarning ¥ fF Python 3.16 %%, HW M 'w' X%, (H Hugo van Keme-
nade 7£ gh-80480 H 7k )

o ctypes: FAKRB ATHYH ctypes.SetPointerType () B, X FH ctypes.ARRAY () IR
BOFMURTRY:. () Victor Stinner 7E gh-105733 H1TTHk. )

+ decimal: f/i] decimal.Decimal WYARARAERE AL HIFTN . BRI E ASCRIH HAUE C S8
2%+, (fh Serhiy Storchaka 7F gh-89902 H1 k. )

o dis: dis.HAVE_ARGUMENT 4:fE4FC 83 M. BCHTE hasarg WA S . (f Trit Katriel 78
gh-109319 k. )

« frame-objects: Calling frame.clear () onasuspended frame raises Runt imeError (as has always been
the case for an executing frame). (Contributed by Irit Katriel in gh-79932.)

e getopt and optparse modules: They are now soft deprecated: the argparse module should be used
for new projects. Previously, the optparse module was already deprecated, its removal was not scheduled,
and no warnings was emitted: so there is no change in practice. (Contributed by Victor Stinner in gh-106535.)

e gettext: Emit deprecation warning for non-integer numbers in get text functions and methods that con-
sider plural forms even if the translation was not found. (Contributed by Serhiy Storchaka in gh-88434.)

e glob: The undocumented glob.globO () and glob.globl () functions are deprecated. Use glob.
glob () and pass a directory to its root_dir argument instead. (Contributed by Barney Gale in gh-117337.)

e http.server: http.server.CGIHTTPRequestHandler now emitsa DeprecationWarning
as it will be removed in 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. This includes removal of the ——cgi flag to the python -m http.server command line in 3.15.

e mimetypes: Passing file path instead of URL in guess_type () is soft deprecated.  Use
guess_file_type () instead. (Contributed by Serhiy Storchaka in gh-66543.)

o re: Passing optional arguments maxsplit, count and flags in module-level functions re.split (), re.
sub () and re. subn () as positional arguments is now deprecated. In future Python versions these param-
eters will be keyword-only. (Contributed by Serhiy Storchaka in gh-56166.)

e pathlib: pathlib.PurePath.is_reserved () E#F /I T RIALE Python 3.15 F 5. #5{#
] os.path.isreserved () ¥f& M Windows _E 145 B8 %1% .

» platform: java_ver () C#FHIFRFE 3.15 H kR, BILTARZNE, BA LS ARZKT AP,
I HAGEF T Jython 4%, (fh Nikita Sobolev 7E gh-116349 Hh5iEk . )
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e pydoc : FHKRICEM pydoc. ispackage () J5¥E. (H Zackery Spytz ¥ ¢h-64020 H5iHk. )

e sglite3: [f] sqlite3.connect () fl sqlite3.Connection MiEFHE AL AN B SEHIMEE
E#FE M. HALAEZSAE Python 3.15 Hff UM (LR KB TIE S

Deprecate passing name, number of arguments, and the callable as keyword arguments for the following
sglite3.Connection APIs:

- create_function ()
- create_aggregate ()

Ml R T BHOEAN TS sqlite3. Connection APL A AR X4 :
- set_authorizer ()
- set_progress_handler ()
- set_trace_callback()

SR IESAHHAE Python 3.15 HHSCN U RAL EIE S

(H Erlend E. Aasland 7E gh-107948 F1 ¢h-108278 H1 377k . )

e sys: The sys._enablelegacywindowsfsencoding () function is deprecated. Replace it with
the PYTHONLEGACYWINDOWSFSENCODING environment variable. (Contributed by Inada Naoki in gh-
734217.)

e tarfile : ¥f tarfile.TarFile B RiCEH IR M AN tarfile BHIREFH, FHil kT
Python 3.16 Ji A Fh 4[4 .

e traceback: The field exc_type of traceback.TracebackException is deprecated. Use
exc_type_str instead.

e typing:

- Creating a typing.NamedTuple class using keyword arguments to denote the fields (NT =
NamedTuple ("NT", x=int, y=int))isdeprecated, and will be disallowed in Python 3.15. Use
the class-based syntax or the functional syntax instead. (Contributed by Alex Waygood in gh-105566.)

- When using the functional syntax to create a typing.NamedTuple class or a typing.
TypedDict class, failing to pass a value to the ’'fields’ parameter (NT = NamedTuple ("NT")
or TD = TypedDict ("TD")) is deprecated. Passing None to the ’fields parameter (NT =
NamedTuple ("NT", None) or TD = TypedDict ("ID", None)) is also deprecated. Both
will be disallowed in Python 3.15. To create a NamedTuple class with zero fields, use class
NT (NamedTuple) : pass or NT = NamedTuple ("NT", []). To create a TypedDict class
with zero fields, use class TD (TypedDict): pass or TD = TypedDict ("TD", {}).
(Contributed by Alex Waygood in gh-105566 and gh-105570.)

- typing.no_type_check_decorator () is deprecated, and scheduled for removal in Python
3.15. After eight years in the t yping module, it has yet to be supported by any major type check-
ers. (Contributed by Alex Waygood in gh-106309.)

- typing.AnyStr is deprecated. In Python 3.16, it will be removed from typing.__all__ ,anda
DeprecationWarning will be emitted 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.)

« user-defined-funcs: Assignment to a function’s ___code___ attribute where the new code object’s type does
not match the function’s type is deprecated. The different types are: plain function, generator, async generator
and coroutine. (Contributed by Irit Katriel in gh-81137.)

e wave: B # il wave.Wave_read #l wave.Wave_write Z5H) getmark (), setmark () Hl
getmarkers () F¥. T Python 3.15 Higi#s:. (H Victor Stinner 7E gh-105096 H15iHk. )
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8.1 itXI¥ Python 3.14 k%

argparse: argparse.BooleanOptionalAction W] rype, choices Fll metavar 12 2 9 5 H 3%
5 3.14 %, (1 Nikita Sobolev 7 gh-92248 157k, )

ast: PUNFFMEE Python 3.8 B2 LR SCRY A B FE I, BRAE 2424 TH A0 SR B AT 107 10 B 6 ) sl o5
H DeprecationWarning, H-RF-7E Python 3.14 5[

- ast.Num

- ast.Str

- ast.Bytes

- ast.NameConstant

- ast.Ellipsis
BT ast.Constant. ([ Serhiy Storchaka ¥£ gh-90953 H1 57k . )
asyncio:

- TIHRMAEZE MultiLoopChildWatcher, FastChildWatcher, AbstractChildWatcher
1 safeChildWatcher E#FE M I F7E Python 3.14 118414, (i Kumar Aditya ¥F gh-94597
TR )

- asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () i asyncio.
AbstractEventLoopPolicy.get_child_watcher () B # M, If ¥ #£ Python 3.14

K. (i Kumar Aditya 7 ¢h-94597 H15iHk . )

- ITEERIAFIEIRRIER) get _event_loop () Ty ¥ATE X4 i F A 0G IR AR 3 B I pe e A1 @ — 1>
W &% ) DeprecationWarning, (i Serhiy Storchaka #1 Guido van Rossum 7 gh-100160

Tk )

collections.abc: EF M ByteString., i Sequence 5 Buffer, fTRAEGRHE T,
NI E A, W bytes | bytearray, B collections.abc.Buffer, ([ Shantanu
Jain 7£ ¢h-91896 5Tk )

email: B 3 email.utils.localtime () H1[ isdst 2. (H Alan Williams ¥F gh-72346 $1357
ko)

importlib: _ _package__ fll __cached_ R AFMIEESREZHFARGIH AL T (¢h-97879),
importlib.abc FIELFFHMZ:

— importlib.abc.ResourceReader

- importlib.abc.Traversable

- importlib.abc.TraversableResources
f#iff] importlib.resources.abc L

— importlib.resources.abc.Traversable

- importlib.resources.abc.TraversableResources

(rh Jason R. Coombs Fil Hugo van Kemenade ¥ gh-93963 H1 57k . )

itertools HA X copy, deepcopy il pickle S HEAEMIAR ST A SCRYRY . ARSW . Py s b 71 17 8 Y
HARRE WS )ﬁ%@ﬁ 3.14 R IR DA S 2 s A RS R4 640 . (i Raymond Hettinger 75
gh-101588 H ik

multiprocessing: BN B A H B BGAME A ' fork' ¥ Linux, BSD F1H: {1 macOS
POSIX 1~ & b RF Mk B8 28 4 ) 7 5 (2h-84559). Sk I TS N3z 4 B 25 45 K57 > REORE 1) 4 56 [ A
KERA A IR 2 KX KRR F % fork' BHEM A get_context () 5§
set_start_method () API 3 ELHFEHH . £ Il multiprocessing-start-methods

pathlib: is_relative_to() fl relative_to (): B AGINSEIMEEPEFHH .
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pkgutil: MFE find_loader () Ml get_loader () 5|k DeprecationWarning; ik f
importlib.util.find_spec (). (H Nikita Sobolev 7£ gh-97850 H1 k. )

pty:
- master_open (): ffiff] pty.openpty ().
- slave_open (): {fiff pty.openpty ().
sglite3:

- version fl version_info,

- MR T 45 LA B parameters J& — N 7 A N & dict W BEHE execute ()

executemany () .

- date fil datetime ififit#§, date Fl timestamp $43u2%: WS sqlite3 UMY TRIMEREIRZRR T

%,

types.CodeType: Jjii] co_lnotab HIHEEH 3.10 =B AF PEP 626 F1gf 7 H 4 +1XI7E 3.12 77
B, (HERR EAE 3.12 F{Ui%E T DeprecationWarning. HAJfESYE 3.14 1K, (H Nikita
Sobolev 7£ gh-101866 H1 577k . )

typing: ByteString [ Python 3.9 2 C #¢ 3 M, B A % 6 H i K & &

DeprecationWarning,

urllib: urllib.parse.Quoter B FE M BANBAE NAH APL. () Gregory P. Smith 7§
¢h-88168 H TRk, )

8.2 Python 3.15 thi4i% e ThE

http.server.CGIHTTPRequestHandler ¥ [f] python -m http.server F 5 H I X
——coi il —E#HEER. CELUH B BN, NMEEEERER M. X T E Web
552 51 RACBRES A2 VAT 55 K Ui A2 4T R B HE CGI By,

locale: locale.getdefaultlocale () ¥E Python 3.11 W gk 75 F 9 ELJE 1T X7 Python 3.13 H1

4 (2h-90817), {HFZW:HHE S 9k #EiR & Python 3.15, 151 locale.setlocale (), locale.
getencoding () fil locale.getlocale (). (H Hugo van Kemenade 7 gh-111187 ik, )

pathlib: pathlib.PurePath.is_reserved () B8 F 17 Python 3.15 855, iEfH
H os.path.isreserved () &M Windows I 4% B4R,

platform: java_ver () C#FFMIFRAE 3.15 hRgkR. BILF AL, AA S AR APL,
H HAGE T Jython 3 #5. (i Nikita Sobolev ¥E gh-116349 Hi 5Tk . )

threading: [ threading.RLock () B AMERESEIIMIERCHI TN . C A RHMEEEERN
args Fl kwargs , {HE A TEB 29 Z0% . Python AR FLIFATA 244 . #F Python 3.15 HURF M threading.
RLock () BIEA 2%, (i Nikita Sobolev 7£ gh-102029 H1 5k . )

typing.NamedTuple:

- A## NamedTuple 2 (NT = NamedTuple ("NT", x=int)) ¥ REFSEIBEMRTAL
PIHEBF A, IR 3.15 gl ds b 30U T 2B s R UE
- Y R B R B # NamedTuple K B, AN [ fieds B 2 % {E 1 YA
(NT = NamedTuple ("NT")) & #f 3 . ¥ None 1% 4 fields & Z W) i = (NT =
NamedTuple ("NT", None)) tLEL ¥ 75 . W& #HF7E Python 3.15 ol 2% 1l 24 7
PWAH O NMFEH NamedTuple 2%, i ] class NT (NamedTuple) : pass B{ NT =
NamedTuple ("NT", []).
typing.TypedDict: 4 {fi jj i $0i5 ¥4 6 @& TypedDict KW, AW fields &2 %8 (TD =
TypedDict ("TD")) WIFTHE B 7 . ¥ None 14545 fields % (ID = TypedDict ("TD",
None)) AT HWEBFEN . PIFECRAE Python 3.15 g4 1F . BATEINA 0 DB TypedDict
25, i/ class TD(TypedDict): pass B, TD = TypedDict ("ID", {}).

wave: B # M wave.Wave_read fll wave.Wave_write 25/ getmark (), setmark () Hl
getmarkers () J¥k. BATEAE Python 3.15 k#4%: . (H Victor Stinner £ gh-105096 H15iHk . )
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8.3 it%I7 Python 3.16 h§3p%

e array: array.array 'u' K& (wchar_t): B 'w' %8 (Py_ucs4),
e builtins: ~bool, XHAF /RGN EUL .

e symtable: symtable.Class.get_methods () /D@L EC¥FH . (B Bénédikt Tran
Tr ¢h-119698 H15THR . )

8.4 I RIERKRAPBER

PATT APLRF2pif2 i, RUEELA IS (B b AR E -
« argparse: {IRESHFHAIREH T HBOEC B «
e array I "u' #=ACHY (¢h-57281)
e builtins:
- bool (NotImplemented),

- A i#s: throw (type, exc, tb) fll athrow(type, exc, tb) ZX4E#HEM: WA
throw (exc) fil athrow (exc), BIESEE4 .

— HHl Python #2320 I {E R T SR IR K BEAIY 59K, BRI 0in x, lor x, 0if lelse 2.
EARFH [0xlfor x in y] XA N HA BRI CETARMFEEN [0x1 for
x in y] B [0x1f or x in yl). WIRECFRFEE)EER KT and, else, for,
if, in, is Ml or H—PIFRTIRIREE L . TEARRMMA F ERF UL (¢h-87999)

- A _index__ () Ml _int__ () J¥ARMEIIE int AUAY SRR RFEORIXLET AU AR R int
T2 S

- X __float__ () F¥ERIE float MTIRMEHr: BRI ¥ENAER ] £loat HYSEH).

- X __complex__ () Jy¥AiRM| complex HJFRAYSCRR: HFFERKIX LI EALHHR ] complex
LBl .

- ¥ int () B __trunc_ () FiE.

- fE A= AR complex () MR Y real B imag ZHMIMERBAEC I 5 ER 41X
TEN AL E SRS Ao (i Serhiy Storchaka 7 gh-109218 H5TRk. ) )

e calendar: calendar.January fl calendar.February B C# # JH H calendar.
JANUARY fll calendar.FEBRUARY 3/, (Hj Prince Roshan ¥F gh-103636 157k . )

e codeobject.co_lnotab: il codeobject.co_lines () Kk
e datetime:
— utcnow (): f#if] datetime.datetime.now (tz=datetime.UTC),

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

+ gettext: FEEMIUE—EAEL.
e importlib:

- load_module () F¥: MH exec_module ().

- cache_from_source () debug override T W FH : M optimization TEGET
e importlib.metadata:

- EntryPoints JLH#EI.

- REE P A None.

e logging: the warn () method has been deprecated since Python 3.3, use warning () instead.

28


https://github.com/python/cpython/issues/119698
https://github.com/python/cpython/issues/57281
https://github.com/python/cpython/issues/87999
https://github.com/python/cpython/issues/109218
https://github.com/python/cpython/issues/103636

» mailbox: X StringlO iy AFISCAAR W E 857 H . 2l BytesIO Al — i il 5L
o os: [FZ AR TN os. register_at_fork (),
s pydoc.ErrorDuringImport: i {TCUENEN exc_info IESMMEAT T, A S 5201

o re: X T IE M A = BT 25 | AN 3 2H 4% FORE I FH B A R0 . e 252 ASCIT 4
FRIWEREBT SN o P BRI e A £f TP Y 7 A4 PR IUTE H BB AL & ASCIL " REFIHLT DA
K TFXI%k. (i Serhiy Storchaka £ gh-91760 H1 5k, )

e sre_compile, sre_constants fl sre_parse B,
e shutil: rmtree () W onerror JZ7E Python 3.12 HE R A T onexc 2.
. sl HETURIHNL:

ssl.SSLContext AT protocol ZEHIMIE T HEFHH .

ssl.SSLContext: set_npn_protocols () fll selected_npn_protocol () EgiHH:
ok ALPN.

ss1.0P_NO_SSL* &I
ss1l.0P_NO_TLS* ¥&Ii
ss1.PROTOCOL_SSLv3
ss1.PROTOCOL_TLS
ss1.PROTOCOL_TLSv1
ss1.PROTOCOL_TLSv1_1
ss1l.PROTOCOL_TLSv1_2
ssl.TLSVersion.SSLv3
ssl.TLSVersion.TLSv1

ssl.TLSVersion.TLSv1_1

e sysconfig.is_python_build () check_home W5 83 H H- 20 ZHE
o threading By iF¥E:

threading.Condition.notifyAll (): {#ifff notify_all ().
threading.Event.isSet (): ffif] is_set ().

threading.Thread.isDaemon (), threading.Thread.setDaemon (): ﬁ H
threading.Thread.daemon Jg&.

threading.Thread.getName (), threading.Thread.setName (): ffiffl threading.
Thread.name @£,

threading.currentThread(): ffif] threading.current_thread ().,

threading.activeCount (): {#i/f]l threading.active_count ().

e typing.Text (gh-92332),
e Unittest.IsolatedAsyncioTestCase: MR FIR EIA A None HEIMHEECHEFEH
e urllib.parse BECHFH: W urlparse ()

splitattr ()
splithost ()
splitnport ()
splitpasswd()
splitport ()

splitquery ()
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- splittag()

- splittype ()
- splituser ()
- splitvalue ()
- to_bytes ()

e urllib.request: K iAti4 K URLopener il FancyURLopener F RO #FH H. o F
urlopen () FREFI .

e wsgiref: SimpleHandler.stdout.write () ANPITEHI B A

e xml.etree.ElementTree: ¥} Element WEAAMRCWEFH . FER M K AT B 15 20 1]
True, WA ERLE 1len (elem) 8 elem is not None MR,

e zipimport.zipimporter.load_module () E#FH: WM exec_module ().

9 CPython FHi5R9ZE (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 whether the except-depth is 1, which is needed to optimize
closing of generators. (Contributed by Irit Katriel in gh-111354.)

10 C API pyZ£{t

10.1 Fa9%eid

» 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.)

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**. It makes these functions compatible with arguments of type const
char *const*, const char** or char *const* in C++ and char *const* in C without
an explicit type cast. This can be overridden with the PY_CXX_CONST macro. (Contributed by Serhiy
Storchaka in gh-65210.)

e Add PyImport_AddModuleRef (): similar to PyImport_AddModule (), but return a strong refer-
ence instead of a borrowed reference. (Contributed by Victor Stinner in gh-105922.)

e Add PyWeakref_ GetRef () function: similar to PyWeakref_GetObject () but returns a strong ref-
erence, or NULL if the referent is no longer live. (Contributed by Victor Stinner in gh-105927.)

e Add PyObject_GetOptionalAttr () and PyObject_GetOptionalAttrString(),
variants of PyObject_GetAttr () and PyObject_GetAttrString() which don’t raise
AttributeError if the attribute is not found. 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 PyMapping_GetOptionalItem() and PyMapping_GetOptionalltemString(): vari-
ants of PyObject_GetItem() and PyMapping_GetItemString () which don’t raise KeyError
if the key is not found. These variants are more convenient and faster if the missing key should not be treated
as a failure. (Contributed by Serhiy Storchaka in gh-106307.)

o ST R M 2 B R YRR A B IR AR R A
- PyObject_HasAttrWithError () ZHf{ PyObject_HasAttr ().

- PyObject_HasAttrStringWithError () #fl PyObject_HasAttrString().
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- PyMapping_HasKeyWithError () #{t PyMapping_HasKey ().
- PyMapping_HasKeyStringWithError () #ft PyMapping_ HasKeyString().
FH R ECAOGR ] 1 FoREEM 0 KR BIE, BiRE -1 FoRiER.
(th Serhiy Storchaka 7f gh-108511 AR TTk. )

R Python 2 W Wl B B MW B = M # Y, PyTuple SET_ITEM() F
PyList_SET_ITEM () e — W & 5k H# index 225, (1 Victor Stinner £ gh-106168
TRk )

W 7 PyModule_Add() MR % 2 {1 T PyModule_AddObjectRef () #i
PyModule_AddObject () {HE 2 &M —NXER G H. (1 Serhiy Storchaka 7E gh-86493
TR )

Add PyDict_GetItemRef () and PyDict_GetItemStringRef () functions: similar to
PyDict_GetItemWithError () but returning a strong reference instead of a borrowed refer-
ence. Moreover, these functions return -1 on error and so checking PyErr_Occurred () is not needed.
(Contributed by Victor Stinner in gh-106004.)

Added PyDict_SetDefaultRef (), whichissimilarto PyDict_SetDefault () butreturns a strong
reference instead of a borrowed reference. This function returns —1 on error, O on insertion, and 1 if the key
was already present in the dictionary. (Contributed by Sam Gross in gh-112066.)

Add PyDict_ContainsString () function: same 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.)

Added PyList_GetItemRef () function: similar to PyList_GetItem () but returns a strong refer-
ence instead of a borrowed reference.

AddPy_IsFinalizing () function: check if the main Python interpreter is shutting down. (Contributed
by Victor Stinner in gh-108014.)

Add PyLong_AsInt () function: similar to PyLong_AsLong (), but store the result in a C int instead
of a C long. Previously, it was known as the private function _PyLong_AsInt () (with an underscore
prefix). (Contributed by Victor Stinner in gh-108014.)

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

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

Add PyUnicode_EqualToUTF8AndSize () and PyUnicode_EqualToUTF8 () functions: com-
pare Unicode object with a const char* UTF-8 encoded string and return true (1) if they are equal, or
false (0) otherwise. These functions do not raise exceptions. (Contributed by Serhiy Storchaka in gh-110289.)

Add PyThreadState_GetUnchecked () function: similar to PyThreadState_Get (), but don't
kill the process with a fatal error if it is NULL. The caller is responsible to check if the result is NULL.
Previously, the function was private and known as _PyThreadState_UncheckedGet (). (Contributed
by Victor Stinner in gh-108867.)

AddPySys_AuditTuple () function: similarto PySys_Audit (), but pass event arguments as a Python
tuple object. (Contributed by Victor Stinner in gh-85283.)

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

Add PyMem_RawMalloc (), PyMem_RawCalloc (), PyMem_RawRealloc () and
PyMem_RawFree () to the limited C API (version 3.13). (Contributed by Victor Stinner in gh-85283.)

Add PySys_Audit () and PySys_AuditTuple () functions to the limited C API. (Contributed by Vic-
tor Stinner in gh-85283.)
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Add PyErr_FormatUnraisable () function: similar to PyErr_WriteUnraisable (), but allow
customizing the warning message. (Contributed by Serhiy Storchaka in gh-108082.)

Add PyList_Extend() and PyList_Clear () functions: similar to Python 1ist.extend () and
list.clear () methods. (Contributed by Victor Stinner in gh-111138.)

AddPyDict_Pop () and PyDict_PopString () functions: remove a key from a dictionary and option-
ally return the removed value. This is similar to dict . pop (), but without the default value and not raising
KeyError if the key is missing. (Contributed by Stefan Behnel and Victor Stinner in gh-111262.)

BINT Py_HashPointer () BHUH TR REHHATIEAZH. (H Victor Stinner 7£ gh-111545 H155t
ik )

AN T SZIH Python X4 ) BRI WA 75 R BRI PyObject _GenericHash () B%. ( H Serhiy Storchaka
1 oh-113024 thtik. )

Hri PyTime C API:

- PyTime_t Z¥AI,

- PyTime_MIN Ml PyTime_MAX #HH& .

- BT
* PyTime_AsSecondsDouble (),
* PyTime_Monotonic (),
* PyTime_MonotonicRaw () .
* PyTime_PerfCounter ().
* PyTime_PerfCounterRaw ().
* PyTime_Time (),
* PyTime_TimeRaw (),

(rh Victor Stinner I Petr Viktorin 7 gh-110850 FR TRk . )

14 m PyLong_AsNativeBytes (), PyLong_FromNativeBytes () i
PyLong_FromUnsignedNativeBytes () % K 4 DA {4k 5 A= 3 $ 28 AU fN Python int X 4
Z {45, (1 Steve Dower 7 gh-111140 qnimo)

4 PyType_GetFullyQualifiedName () bR %X DA 3K B 28 B4 (%) 5¢ B R 2 44 Fk. S T
SR/

f"{type._ module_ }.{type._ qualname_ }", {HUHE type.__module_ ANEFFF
HEZT "builtins" MEZMT type._ qualname_ . (H Victor Stinner £ gh-111696 HH 5k )

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

Add support for $T, $#T, $N and $#N formats to PyUnicode_FromFormat (): format the fully qual-
ified name of an object type and of a type: call PyType_GetModuleName (). See PEP 737 for more
information. (Contributed by Victor Stinner in gh-111696.)

Add Py_GetConstant () and Py_GetConstantBorrowed () functions to get constants. For exam-
ple, Py_GetConstant (Py_CONSTANT_ZERO) returns a strong reference to the constant zero. (Con-
tributed by Victor Stinner in gh-115754.)

Add PyType_GetModuleByDef () to the limited C API (Contributed by Victor Stinner in gh-116936.)

Add two new functions to the C-API, PyRefTracer_SetTracer () and
PyRefTracer_GetTracer (), that allow to track object creation and destruction the same way
the t racemalloc module does. (Contributed by Pablo Galindo in gh-93502.)

Add PyEval_GetFrameBuiltins (), PyEval_GetFrameGlobals (), and
PyEval_GetFrameLocals () to the C APIL These replacements for PyEval_GetBuiltins (),
PyEval_GetGlobals (), and PyEval_GetLocals () return strong references rather than borrowed
references. (Added as part of PEP 667.)
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o N7 PyMutex APL, ‘B G H— N F RS AT SIRETREHZER PyMutex_Lock ()
FRECE R CYRTERA ) GIL, (H Sam Gross ¥E gh-108724 H15TEk . )

11 #2%t

o YFE configure I ——with-system-libmpdec BKIAN ves. fll4f1F) libmpdecimal F|A
F7E Python 3.15 5[4 .

o MAEEESEA autoconf 2.71 F1 aclocal 1.16.4 A GEEHi4E K configure Ji4~. (H Christian Heimes ¥F
oh-89886 HFiHL. )

o 2235 SQLite 3.15.2 B MU 4 BEM 2 sqlite3 ¥ @Sk . (f Erlend Aasland 7 gh-105875
BTk

o ffif]l configure ——with-trace-refs (JRES| ) #4#E) Python FL7E-5 Python K& 14 & i A1 74
AR ABI 362511 . (1 Victor Stinner 7£ gh-108634 H1 57k . )

o IFERIZE CPython F5 %4745 C11 atomic [ 37 R gmis#s. GCC P& atomic pR%LEk MSVC H A1 E

. I}QE errno, fcntl, grp, md5, pwd, resource, termios, winsound, _ctypes_test,
_multiprocessing.posixshmem, _scproxy, _stat, _statistics, _testconsole,

_testimportmultiple Ml _uuid C ¥ B2 ZFR C API 2. (H Victor Stinner ¥£
¢h-85283 HITTHR. )

o AL wasm32-wasi &£ PEP 11 % 2 2274 . (H Brett Cannon ¥ gh-115192 HH5iHk . )
o wasm32-emscripten Af2 PEP 11 {52 % FiF4& . (i Brett Cannon £ gh-115192 F1 57k, )

« Python now bundles the mimalloc library. 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.)

» 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.

12 Porting to Python 3.13
AFTHN T S iRl i SR A e T RERE S A I ) A A DRE IE.

12.1 Python API g935{t

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 IE threading ST _thread #iEA _is_main_interpreter J@{. BE2—AH
SO 205 RER 0 T RE BRI True.

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

e mailbox.Maildir now ignores files with a leading dot. (Contributed by Zackery Spytz in gh-65559.)

e pathlib.Path.glob () and rglob () now return both files and directories if a pattern that ends with
”**” is given, rather than directories only. Users may add a trailing slash to match only directories.

« The value of the mode attribute of gzip.GzipFile was changed from integer (1 or 2) to string (' rb' or
'wb'). The value of the mode attribute of the readable file-like object returned by zipfile.ZipFile.
open () was changed from 'r' to 'rb'. (Contributed by Serhiy Storchaka in gh-115961.)
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e functools.partial now emits a FutureWarning when it is used as a method. Its behavior will be
changed in future Python versions. Wrap itin staticmethod () if you want to preserve the old behavior.
(Contributed by Serhiy Storchaka in gh-121027.)

« Calling locals () in an optimized scope now produces an independent snapshot on each call, and hence no
longer implicitly updates previously returned references. Obtaining the legacy CPython behaviour now requires
explicit calls to update the initially returned dictionary with the results of subsequentcallsto 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 locals () 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.)

o 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.)

12.2 C API iyZ51t

e Python.h nolonger 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, <t ime.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.)

« 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 defined, 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.)

o The old trashcan macros Py_ TRASHCAN_SAFE_BEGIN and 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:

static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_SAFE_BEGIN (p) ;

Py_TRASHCAN_SAFE_END
}

L
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static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_BEGIN (p, mytype_dealloc)

(ZF 30
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Py_TRASHCAN_END

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 Functions PyDict_GetItem(), PyDict_GetItemString(), PyMapping_HasKey (),
PyMapping_HasKeyString (), PyObject_HasAttr (), PyObject_HasAttrString(),
and PySys_GetObject (), which clear all errors which occurred when calling them, now report them
using sys.unraisablehook (). You may replace them with other functions as recommended in the

documentation. (Contributed by Serhiy Storchaka in gh-106672.)

e PyCode_GetFirstFree() is an unstable API now and has been renamed to
PyUnstable_Code_GetFirstFree (). (Contributed by Bogdan Romanyuk in gh-115781.)

« 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 overwritten 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. (Changed as part of PEP 667.)

o Calling PyFrame_GetLocals () 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 (e.g. with
PyDict_Copy ()) or by calling the new PyEval_GetFrameLocals () APIL (Changed as part of PEP
667.)

e PyFrame_FastToLocals () and PyFrame_FastToLocalsWithError () no longer have any ef-
fect. Calling these functions has been redundant since Python 3.11, when PyFrame_GetLocals () was
first introduced. (Changed as part of PEP 667.)

e PyFrame_LocalsToFast () no longer has any effect. Calling this function is redundant now that
PyFrame_GetLocals () returns a write-through proxy for optimized scopes. (Changed as part of PEP
667.)

12.3 Removed C APIs

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

« Remove functions deprecated in Python 3.9:

- PyEval_CallObiject (), PyEval_CallObjectWithKeywords (): use
PyObject_CallNoArgs () or PyObject_Call () instead. Warning: PyObject_Call ()
positional arguments must be a tuple and must not be NULL, keyword arguments must be a dict or
NULL, whereas removed functions checked arguments type 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 old buffer protocols deprecated in Python 3.0. Use bufferobjects instead.
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- PyObject_CheckReadBuffer (): Use PyObject_CheckBuffer () to test if the object
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 ():PyObject_GetBuffer ()
and PyBuffer_Release () instead:

Py_buffer view;

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

}

// 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;

I3

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

PyBuffer_ Release (&view);

(Contributed by Inada Naoki in gh-85275.)

« 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.)

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

e« 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.)

e Remove private _PyObject_FastCall () function: use PyObject_Vectorcall () which is avail-
able since Python 3.8 (PEP 590). (Contributed by Victor Stinner in gh-106023.)
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e Remove cpython/pytime.h header file: it only contained private functions. (Contributed by Victor Stin-
ner in gh-106316.)

e Remove _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.)

e The PyModule_AddObject () function is now soft deprecated: PyModule_Add () or
PyModule_AddObjectRef () functions should be used instead. (Contributed by Serhiy Storchaka
in gh-86493.)

o MAZFR C API B[R TR B A CEYH PY_TIMEOUT_MAX %4, (H1 Victor Stinner £ gh-110014 H1 57
ko)

12.4 2% iy C API

o C.FHIHM Py_UNICODE I PY_UNICODE_TYPE 2581 : M B Bl ff wehar_t 2%, [§ Python 3.3
#2, Py_UNICODE il PY_UNICODE_TYPE it H 2 wchar_ t #9514 . (H Victor Stinner ¥F gh-105156

FI5THR . )
« EFMIHA) Python ¥Rk pR£L

- PySys_ResetWarnOptions (): BN sys.warnoptions fll warnings.filters,
- Py_GetExecPrefix (): BUHNIREL sys.exec_prefix,
- Py_GetPath (): BUAHKI sys.path.
- Py_GetPrefix (): BCH3KEL sys.prefix,
- Py_GetProgramFullPath (): NI sys.executable.,
- Py_GetProgramName (): BUNFRIEL sys.executable,
- Py_GetPythonHome (): B }3kHL PyConfig. home f PYTHONHOME 357N &,

11 XI¥E Python 3.15 Hh 2[R %L, (H Victor Stinner 7F gh-105145 FF 5Tk, )

« & 3 J§ PyImport_ImportModuleNoBlock() B %{, ‘B H Python 33 & @i H 2

PyImport_ImportModule () FJ%I4%. 1 XJ7E Python 3.15 % f&. (1 Victor Stinner 7£
gh-105396 F1 o7k, )

o E.F &[0 borrowed reference ff PyWeakref_GetObject () Fll PyWeakref GET_OBJECT () A

B o FriY ik 9] strong reference [ PyWeakref_GetRef () K%L, 7F Python 3.12 B8 {1 [H i A
a] PA# ] pythoncapi-compat T | FKEL PyWeakref_GetRef (). ([ Victor Stinner ¥F gh-105927

HTHR . )

o B # Ml 1% |5 borrowed reference H{ PyEval_GetBuiltins (), PyEval_GetGlobals () Fl
PyEval_GetLocals () BR¥(. S R RE 70 HIH SR THHMERENERY . (fEh PEP
667 ) —Hh T -

it%17E Python 3.14 highe

e PyDictObject I ma_version_tag FEMA TP ML (PEP 699 ; ¢h-101193 ),
o filf# immutable types YRIASELAE ( gh-95388 ).
o MITTCE Python FHI ALK AL, 7E Python 3.11 Hl F -

- PySys_SetArgvEx (): BUNE PyConfig.argv,

PySys_SetArgv (): MCHIXE PyConfig.argv,

Py_SetProgramName (): BN E PyConfig.program_name.

Py_SetPythonHome (): M NIXE PyConfig.home,
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Py_InitializeFromConfig () APIW 5 PyConfig —#{#ifH.
o RRILEAZR:

Py_DebugFlag: I{J{l PyConfig.parser_debug,

Py_VerboseFlag: it PyConfig.verbose,

Py_QuietFlag: I PyConfig.quiet.,

Py_InteractiveFlag: I{ffl PyConfig.interactive,
Py_InspectFlag: i/l PyConfig.inspect.,

Py_OptimizeFlag: i{ffl PyConfig.optimization_level,
Py_NoSiteFlag: {ff PyConfig.site_import,
Py_BytesWarningFlag: it PyConfig.bytes_warning,
Py_FrozenFlag: iffff PyConfig.pathconfig_warnings.,
Py_IgnoreEnvironmentFlag: i{fff PyConfig.use_environment.,
Py_DontWriteBytecodeFlag: i{ff] PyConfig.write_bytecode,
Py_NoUserSiteDirectory: B/ PyConfig.user_site_directory,
Py_UnbufferedStdioFlag: il PyConfig.buffered_stdio.

Py_HashRandomizationFlag: & | PyConfig.use_hash_seed HlI PyConfig.
hash_seed,

Py_IsolatedFlag: 2/l PyConfig.isolated,

Py_LegacyWindowsFSEncodingFlag: K i PyPreConfig.
legacy_windows_fs_encoding,

Py_LegacyWindowsStdioFlag: it PyConfig.legacy_windows_stdio,
Py_FileSystemDefaultEncoding: I{ffl PyConfig.filesystem_encoding,
Py_HasFileSystemDefaultEncoding: i}l PyConfig.filesystem_encoding.
Py_FileSystemDefaultEncodeErrors: i{ff] PyConfig.filesystem_errors,

Py_UTF8Mode: I Jfl PyPreConfig.utf8_mode, (Z Py_Prelnitialize())

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

Python 3.15 chy %2R ThiE

o HW4BHY libmpdecimal El4s,
e PyImport_ImportModuleNoBlock (): e PyImport_ImportModule (),

o Pylleakref_GET_OBJECT (): I{JH PyWeakref_GetRef (),

e Pylleakref_GetObject (): IR PyWeakref_GetRef ().

e Py_UNICODE_WIDE 2 : ] wchar_t.

e Py_UNICODE 2% : ¥/ wchar_t.
« Python ¥] 451t pR %k

PySys_ResetWarnOptions (): B NiER: sys.warnoptions fl warnings.filters.,
Py_GetExecPrefix (): BUCHIREL sys.exec_prefix,

Py_GetPath (): MCHFKE sys.path.,

Py_GetPrefix (): BUNFKEL sys.prefix,
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- Py_GetProgramFullPath (): UKL sys.executable,
- Py_GetProgramName () : BUNFEL sys.executable,

- Py_GetPythonHome () : BUCHFKI PyConfig. home B PYTHONHOME Ffi5i7s &

THRITER KR A PR
PATR APTCLBEFF I, F0cRels, (5 H i R B E R R H

e Py_TPFLAGS_HAVE_FINALIZE: H Python 3.8 AN
. PyErrfFetch():EJIFHPyErrfGetRaisedException()o
e« PyErr_NormalizeException (): ff] PyErr_GetRaisedException ().
e PyErr_Restore(): I/ PyErr_SetRaisedException ().
o PyModule_GetFilename (): i{Jfl PyModule_GetFilenameObject (),
e PyOS_AfterFork (): it PyOS_AfterFork_Child ().,
e PySlice_GetIndicesEx (): 2/ PySlice_Unpack () fl PySlice_AdjustIndices ().
e PyUnicode_AsDecodedObject (): Bi/f] PyCodec_Decode () .
e PyUnicode_AsDecodedUnicode (): i ffl PyCodec_Decode () .
e PyUnicode_AsEncodedObiject (): I PyCodec_Encode () .
e PyUnicode_AsEncodedUnicode (): Bff] PyCodec_Encode ().
e PyUnicode_READY () : H Python 3.12 @A
e PyErr_Display(): i/l PyErr_DisplayException ().
. _PyErr_ChainExceptions():EESUEH_PyErr_ChainExceptionslo
e PyBytesObject.ob_shash Wi 5i: BUNHH PyObject_Hash ().
e PyDictObject.ma_version_tag i,
o KFEAHLLFR (TLS) API:
- PyThread_create_key (): I PyThread_tss_alloc ().

PyThread_delete_key (): B/l PyThread_tss_free(),

PyThread_set_key_value(): g PyThread_tss_set (),

PyThread_get_key_value (): i/ PyThread_tss_get ().

PyThread_delete_key value(): I/ PyThread_tss_delete ().

- PyThread_ReInitTLS (): [ Python 3.7 f2 A7 %E.

13 EFNERE

o MAEM ] configure ——with-pydebug 4#i5H) Python {F % 4% -X presite=package.module
AT . WA, B — A Y e RERS A iy R BT 4G RS, Bl site.py AT Z
B A . (H Bukasz Langa £F gh-110769 F1 57k, )
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