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ASCATZE Python 3.12 FH G 3.11 3440184+ . Python 3.12 ©F 2023 4E 10 H 2 H & 1. FIREGELNME
/E\; EIZ‘I‘FQ Changelog°

W%

PEP 693 -- Python 3.12 Z£[EIR:f4

1 BMERRE

Python 3.12 J2 Python Fif&ifi 5 MR B f e R, 08— RIUXE T FARE R BUE .. PRI 204
FhEE R E FE A APL. ] AR IE A2 5 o (AR E 002, distutils AIEMARHERE PRI, os
Fl pathlib SO RG SR T VF 2 Wik, 17 AR B MR 3545 T4

IR BT T, 0 G A VS BB, 17Did you mean . SN BAKE
PRI, JH5 058 A type IAHRIY T 12U KT B8 A A A R B
M.

ASOFARREHLBFT I S ], TR RS, 075 TIRSE Ay, 151
HIRLSCRS, 0 bR S R I 5% . IS T IS SSCOURI P, 5 BB
PRy PEP: (IR~ AU ¢ S LRI PEP il 4R 2 PRSI 37

BTG R RE :

* PEP 695, FKAESIEEAM type 4]
BTG R I -

« PEP 701, f-"FfF BBk n vt
H g Ut -

* PEP 684, FATMI)E RS GIL

* PEP 669, fRITHIHY s

* %X} NameError, ImportError fl SyntaxError SpH 2 T 'Did you mean ...” 127 K &,
X} Python Zi s 24 i el it -

 PEP 688, {#ifi] Python [ % X P
N HER SN €l

* pathlib.Path JFEBIfE 3% FHEENL

* os BIHRTE T 2 X Windows SRR Bt

* 7 sqlite3 BIHAPIRINT Ar AT .

o BT BATH FAN NN isinstance () KFHAE T 2 3 20 fFHHEHE

» asyncio WHVERESAS T 2 Uik it, —SEMENNKERA 75% W3 .

o f£ uuid BIHRPFEINT fy AT

« ITPEP 701 R BERE, J#id tokenize BIHUAE AR (token) MM PERZ AL 64%.
YA PR :

o I3k 3 HACL* 5 H () 23 TF X IeE i AL HS 234 SHAL, SHA3, SHA2-384, SHA2-512 F1 MD5 [ B
hashlib SEHl. IXS8PYESCILOR B AR AXAE 2 OpenSSL AR SR AL B AT Bk (5 FH 17 [l iR 1E 73


https://peps.python.org/pep-0693/
https://github.com/hacl-star/hacl-star/

C API it :

« PEP 697, FEaE C API 2

* PEP 683, JKHEXS
CPython SZ3 Y st :

« PEP 709, #ES2NBAL

* %I Linux perf HEEEHT#3 CPython L Hf

© TEZSCFET-A RSB AR
PR -

e PEP 692, ffiff] TypedDict HIE[E] **kwargs

e PEP 698, typing.override () #Efifigs
EEAFEH . Rk PR -

* PEP 623: 7 Python [¥j C API 18 Unicode Xf R W) wstr, 5G4 str MR/ NGgaE 20 8

PN

T e

* PEP 632: %k distutils . WHZH L4 THA REGRILHRAN APLAYHI. 5 =J5
Setuptools AL RFRZERM distutils, WIRYRAE Python 3.12 JH s A I AT BB I .

e ¢h-95299: NAEAF ] venv B 2 W) i L A 85 i 3 setuptools., X E B FE distutils,
setuptools., pkg_resources fll easy_install BRIAEATRI T Bi5 ks T H S S
HERSE 2T pip install setuptools.,

BT asynchat. asyncore fl imp Fidt, PAK—LE unittest.TestCase 7 i:3 &,

2 FiEts
2.1 PEP 695: B LiE%

PEP 484 "I (#92 BUZE A1 e8 K02 1 PRARTEA R Y, X AR S R Tu B A A, I LR 2 R A
.
PEP 695 5| AT, R HHIHRY T O A1 12 B s

def max[T] (args: Iterable[T]) —-> T:

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

def append(self, element: T) —> None:

J

WAk, % PEP 5| A T —Fi R type A K514, KB 20]# TypeAliasType [
S

[type Point = tuple[float, float] }
KA A W] DL generic:
[type Point [T] = tuple[T, T] }

Bk fRVFAE ] TypevarTuple Ml ParamSpec J£2, PAKAFHIR SR Typevar £S5


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

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

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

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

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

B 44 (R DA B 3ot 1 T B ) R AR 8 ) I RN A RAAE 7R 2 A - TR A (S 0 PR (D . 3%
BEMCE B 44 AT AT | VRS JE 7 SO v SO At 2 A
3 BB SR Fe e A I 2B S5 A B A PR SR AT A ik B A FR IR I mT L, (ELEE SN S AN
AL B, BT DA T2 BER M AR R B AR R . (B2, TR SRR, ARETEBIHGEE
HETEAT. A XRBSE 2 TINE LA, 752 WL type-params,
R T CFREX A S, FIAT R E R, BY ARTEVE RS AT EAE AT AR R 2R
AT RREAE I, (B S SPHZEAEHAE 22 B R F] . FE Python 3.13 Hr, ARy HARFZEAR AR F i
HEATRAE
HEN S B PEP 695,

(PEP H Eric Traut %5, f Jelle Zijlstra, Eric Traut F1HAl A7 ¢h-103764 Hhszifl, )

2.2 PEP 701: f-ZfFsp)a ARt

PEP 701 Bl T4 £-55/F5e G A — R B . £ 65 PR 2235 A5 B T D 64 29 Python
Faka, WIREA TS0 PR ERARSHFER G SR AR . 27308 R SBHTPA K unicode
SUTH) o ARFATEEAN A

o 55 H M 7F Python 3.11 v, F ] Stric AP A GHIEING 525k SyntaxError, JA{HH]

PP A BT P55 (AITFE -5 R0 B | PR A | 5 = 51 %5) . & Python 3.12 1,
TRBUAE T DA RFARL T

>>> songs = ['Take me back to Eden', 'Alkaline', 'Ascensionism']
>>> f"This is the playlist: {", ".join(songs) }'
'This is the playlist: Take me back to Eden, Alkaline, Ascensionism'

B, TEX L, A SRR A TR R, A S | R A £ AR
HoFAR AL T, X R T AT RS £ el . 0 b, I DA S I I
ey

{>>> LR R R RV R B B R R AR RS R AR LA J

Al

P T BUAE £ e T DA 2 s 4L o4 2 (AT Python 263558, BB BUE T DA (T 25§02
e

>>> FW/ENSEWSENW SEW LW 4] LW AW Iw L i n
o

o ZATFAAHERE: £ Python 3.11 o, -4 s Rk AUE AT 58 )l S, RIEE £ 47 ef i
MR AAE IR O T T ABS 24T (UIHE S AP e UBIRFIE) . XA e e, 75
Python 3.12 v, YRIUAE AT VARE SCES AT HY £- 45 I RN YT RE -

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

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

* LA unicode “F4F: & Python 3.12 Z /i, f-FAFHRIAAXANREM AL \ F4F. XBFm T
unicode % 3781 (411 \N{snowman}), [RAXLEFHELE \N ¥y, MK ARTARENE N -7 4F
FRRIAAA R —T . BUE, ARAT AR E CRIA:


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

>>> print (f"This is the playlist: {"\n".join (songs) }")
This is the playlist: Take me back to Eden

Alkaline

Ascensionism

>>> print (f"This is the playlist: {"\N{BLACK HEART SUIT}".join (songs) /")

This is the playlist: Take me back to Eden¥YAlkaline¥YAscensionism

HEE T A PEP 701,

SEPLRR Y — N IE T R P 2 2 G 6 PEG fitbr 3 SRAAT -2 45 ER ), BITE - AF R Y5 DH R
SHIRSH, SR IRITYINIE . HIA0, £ Python 3.11 tft, "RIHY 478 RF5] & —4> SyntaxError

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

AAN

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

ER AR A RIS AT PRI ALE, 1 Bk s A U #5545k . 7 Python 3.12 /1,

TR IE ] PEG DTSR . DRI B T ASERS I, I R B A T

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

AAA

SyntaxError: invalid syntax. Perhaps you forgot a comma?

(1 Pablo Galindo, Batuhan Taskaya, Lysandros Nikolaou, Cristion Maureira-Fredes f/l Marta Gémez £ gh-
102856 HiTiHk. PEP Hj Pablo Galindo. Batuhan Taskaya. Lysandros Nikolaou #i| Marta Gémez %5 ) .

2.3 PEP 684: Sf#%28 GIL

PEP 684 5| A T HRAREAS GIL, FEAFBUAE N DABI A AR ARG GIL 1) TR . SXF FL1/F Python
7 sEm P24~ CPU L. BRrE H AT REE L C-APT T, A MR Python APT Fil il {E 3.13

rhiim.
f#iJH#Y Py_NewInterpreterFromConfig () PRFCEAIE A HFl GIL [k :

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

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

J

A ok fr A C-APL ] T B & & @ B &% GIL 1 7 8 B &% 19 3 2 /R i,

ules/_xxsubinterpretersmodule.c,

(FH Eric Snow JiA gh-104210 & & &k, )

W Z W Mod-


https://peps.python.org/pep-0701/
https://peps.python.org/pep-0617/
https://github.com/python/cpython/issues/102856
https://github.com/python/cpython/issues/102856
https://peps.python.org/pep-0684/
https://peps.python.org/pep-0554/
https://peps.python.org/pep-0554/
https://github.com/python/cpython/tree/3.12/Modules/_xxsubinterpretersmodule.c
https://github.com/python/cpython/tree/3.12/Modules/_xxsubinterpretersmodule.c
https://github.com/python/cpython/issues/104210

2.4 PEP 669: %t} CPython B44% 240w s i5

PEP 669 & T — ¥ APT T PERE e . JRIAE AL AAE CPython PR TH . BRI T
KIEE P FHE, AR ARkl 47 58 BRERSESE . IXERE VR OB IRBT ST AR VA AT T4, 32
XL 2T RIS A E i TR S W20 sys .monitoring [#EN.

( Hy Mark Shannon j# gh-103082 F1 & . )

2.5 PEP 688: {#4£ 4 X thi £ Python g} ia]
PEP 688 5| A\ 7 —#7E Python fLRL 1 {fi il ZEoh KM /7. SE _ buffer_ () HIEMZEITETT A
Vg Bt IR KRB A 1

W) collections.abc.Buffer ABC (flI5335) $#24L T PR G ol KX RIWARME T ¥, HlUndE
KAHREP . FH) inspect .BufferFlags WAEFIR T H T H & X Zrh XA EMIbRE . (H Jelle Zijlstra
£ ¢h-102500 157k, )

26 PEP 709: #S M
. G FAEAHE SR IR PR, TR 2 R AT S a0 AR 0 M bR O 4.«
SCRERT DU SR IO ST R B B PR 9 24175 27 PEP 709,

AR AL TR PR R B B 1A 2> B SME Sk b i [] 44 22 i, FE RS AUS thAAT IL. PAIRAR 5K
S FE R IR T AL

o [ 38) H  A  COAN FEAT B g, PR B T 0 S P A e s Ay e 5 T

* symtable BHURRF AT A TSR Bunfz g, S locals KA FE7E S R
B 5=,

o TEHES NI Locals () MAEEIEZRIESAINPINFWA &, MAFHEERE S S8 &
;| .0 AR

o —ANHEIER Llocals () MHESK (B [k for k in locals()]) FERshiBES (FIAIKE IS
EH ) BN N 1247 AT #8580 RuntimeError: dictionary changed size during iteration”, 47553
HH) for k in locals () : SFMAIDARFF B FREGUILER, PIC0IE—A gl i 21 & H
FiEfL: keys = list (locals()); [k for k in keys].

(fh Carl Meyer #1 Vladimir Matveev A PEP 709 # & . )

2.7 BHBISEIRHES

o M5 KM NameError (S3EH| i 5 20T, MR R AT 2 P RERF AR 1 2 A BSR4 S i
—&B4>. (i Pablo Galindo £ gh-98254 H157Hk. )

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

o XTSI NameError SRR REN . MAEMRAE T ETTIA T NameError T S HIHA
HRE WA MR EdE, EUCRSEHE self . <NAME> A& AR g B2 i T
Fi 3. (H Pablo Galindo 7 gh-99139 15k )

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

def foo(self):
(B T—1)


https://peps.python.org/pep-0669/
https://github.com/python/cpython/issues/103082
https://peps.python.org/pep-0688/
https://github.com/python/cpython/issues/102500
https://peps.python.org/pep-0709/
https://peps.python.org/pep-0709/
https://github.com/python/cpython/issues/98254
https://github.com/python/cpython/issues/99139

(R L —5)

somethin = blech

>>> A().foo()
Traceback (most recent call last):
File "<stdin>", line 1
somethin = blech

AAAAA

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

o T YK P A import x from y M AE from v import x Bfp=4 ) SyntaxError 45
WS EL. (1 Pablo Galindo 7 gh-98931 H1 57k, )

>>> import a.y.z from b.y.z
Traceback (most recent call last) :
File "<stdin>", line 1
import a.y.z from b.y.z

AAAAAAAAAAAAAAAAAAAAAAN

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

* AWM from <module> import <name> ifM)5| KM ImportError i MAE 2 5 R1E
<module> HH ] RN <name> ME$E AL . (H Pablo Galindo ¥E gh-91058 H1 57k . )

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

3 AXRRERERBIFIEFM

AR T PG A typing B 3 B

3.1 PEP 692: {§ TypedDict #{TEEWHAY **kwargs SEBERE

TERRBZE Y ) **kwargs RBARYE (fh PEP 484 5] A) HAVERTA **kwargs #E T [l —48UH

UL AT RO
PEP 692 il i BB I T ML LE 1 PGB 41X * *kwargs AUZERARTET 5

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

year: int

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

i R PEP 692,
(rhy Franek Magiera it gh-103629 & )



https://github.com/python/cpython/issues/98931
https://github.com/python/cpython/issues/91058
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0692/
https://peps.python.org/pep-0692/
https://github.com/python/cpython/issues/103629

3.2 PEP 698: BEFFSABINYIEHZS

— M HEIEAY typing.override () CININE] typing i, BB ERIERZ T EBEE
BRI ITE. XAV e | B S EL P A YA LB B B I O R AR .

i

from typing import override

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

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

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

2ppEsk 0 PEP 698,
(rhy Steven Troxler fi? gh-101561 FHE k. )

4 HithFZEED

o fEHTAR BAETE AT B = AT RIR AL NG | % SyntaxError, (i Pablo Galindo 7 gh-96670 Hi5t
#.)

o AN H E L)y v ny R BHAL I A A A B & 4 Bl SyntaxWarning, 1M R 2
DeprecatlonWarnlng BN, re.compile ("\d+\.\d+") BFfESKH SyntaxWarning ("\
a" *Aﬂﬁxﬁlﬂ’ﬁ%x%ﬁﬂy T 06 4 R 2R IE MR35 re.compile (r"\d+\.\
d+")). TEAR MM Python iRAH, & ¥5| Kk SyntaxError, MMiA4E SyntaxWarning., ([
Victor Stinner TE ¢h-98401 H1 Tk, )

s fERT 00377 (A0 "\4a77") W\ E P4, fE Python 3.11 2 F [, BAEL A
SyntaxWarning, MM A& DeprecationWarning. FE# M Python AR, BATHEK &
SyntaxError. ([ Victor Stinner £ gh-98401 FF TRk, )

o ARAFREAEE T30 H ARER 7 b 728 5 BUAE T ATEIR(E 23850 (2 =) WR R B, 7E [ 1) for
a, b.prop in some_iter] 1, BUEAVN b #EATIE. WER, s PEP 572 %ﬁk%‘ni@
I FF A e U H AR sP RS B (1 @) B{E.  (#h Nikita Sobolev 7E gh-100581 it )

o ERMFMMRA __set_name_ FiAH T AH 7 H A H RuntimeError @A, EHFE
BN PEP 678 FEREAMEI 4 b . (i Irit Katriel 78 gh-77757 5Tk . )

o M try-except* M1EALHIFEA ExceptionGroup 5| K H — AN FHEE, Z%FHEAHEELE
ExceptionGroup 1. FE 3.11.4 P iEfT 78 ¥, (H Irit Katriel 7€ gh-103590 H157#R . )

BB IRIEAR IS FL7E Python 5 IR ARFRAY eval-breaker L 13247, TR RAERT R AM L 132
1o SR B r] AZE ] PyErr_CheckSignals () WizfT, HMLFEEASHELIZ AT A MITIE
fif Python HiA51) C 9 A ML WA THIIR . (#h Pablo Galindo 7 gh-97922 H15T#R . )

o AW EA/RSEE N EMY AT R M R SE, AULE bool Fl
int. (f Serhiy Storchaka ¥£ gh-60203 FH TRk . )

» memoryview WYE X F B AE R S M (7" 450 HY) . (i Donghee Na #lI Antoine Pitrou ¥
¢h-90751 th5iit. )



https://peps.python.org/pep-0698/
https://github.com/python/cpython/issues/101561
https://github.com/python/cpython/issues/96670
https://github.com/python/cpython/issues/98401
https://github.com/python/cpython/issues/98401
https://peps.python.org/pep-0572/
https://github.com/python/cpython/issues/100581
https://peps.python.org/pep-0678/
https://github.com/python/cpython/issues/77757
https://github.com/python/cpython/issues/103590
https://github.com/python/cpython/issues/97922
https://github.com/python/cpython/issues/60203
https://github.com/python/cpython/issues/90751

* slice XZRIAERIGHET, ARFENHEARY#EMEST. (f Will Bradshaw, Furkan Onder
F11 Raymond Hettinger ¥F gh-101264 157k . )

o sum () FAEM A Neumaier K AFIEIE DARE X7 s BETR & 7 FE BRI T2 S BT SR A 3E 5 p v ff A
w4, (H Raymond Hettinger 7£ gh-100425 F157Hk . )

* ast.parse () MIESTEMT U S S FE W EAIEEE| % SyntaxError Mi A4 ValueError.(H
Pablo Galindo 7£ gh-96670 H1 5Tk . )

e tarfile HHYEEL T VEAM shutil .unpack_archive () H—HH filter 50, B AR A
RE N BN tar DIRE, FIANFE H bR H k2 M SC: . M 4515214 tarfile $2HGE RS .
7& Python 3.14 /1, BRIAERUI#H 'data’ . (f Petr Viktorin ¥ PEP 706 F5ifk. )

o IR MR A A, R4 types.MappingProxyType SEBIITE 2RI M7 1. (H Serhiy
Storchaka 7 gh-87995 157k . )

« i i BT 0 3 8 A B PYTHONPERFSUPPORT Hl fiy & 47 € W -X perf DA K # B sys.
activate_stack_trampoline (), sys.deactivate_stack_trampoline() #l sys.
is_stack_trampoline_active () HREUISIN T X} perf YEBE M #sAT %+, (i Pablo Galindo 1%
1. Hi Pablo Galindo #1 Christian Heimes ¥F ¢h-96123 H 5Tk 1153k H Gregory P. Smith [Google] Al
Mark Shannon f#j#5 8. )

5 FiiEEd

.%D

6 HERRE

6.1 array

e array.array EIIEZH s, MiH S A generic type. (H Jelle Zijlstra 7£ gh-98658 H1 57k . )

6.2 asyncio

* fE asyncio WHAERFHIMRNE T RFERF. asyncio BIEN DARERTE S AL Bev b 24T
AR, FAEFE AR M sendmsg () o (1 Kumar Aditya 7 gh-91166 H5THR. )

e ININT asyncio.eager_task_factory () #l asyncio.create_eager_task_factory ()
BRA VA FUVFAE E B BUE S5 BT B SER 6 38, (E LS B BE 3 T+ 7 2 2 5 %, (1 Jacob
Bower #] Itamar Oren 7£ gh-102853, gh-104140 FI gh-104138 FRHTTHk. )

o ¥f Linux F, 3 os.pidfd_open() u ] H € LAEN asyncio ERiN & i fl asyncio.
PidfdChildWatcher [fj ~NJ& asyncio.ThreadedChildWatcher., (] Kumar Aditya & gh-

98024 H1 k. )

o AR SRR 2 B XM AT & W B AR TN T I AL AS (T 32 3OS &0 F ) asyncio.
PidfdChildWatcher, &HMfif asyncio.ThreadedChildWatcher), HIABINTENEE
THEMEs . (B Kumar Aditya 78 ¢h-94597 Hi57Hk. )

e N asyncio.run () BN TS loop_factory, DAV E A E XFEIEFF L) . (i Kumar Aditya
Tr ¢h-99388 HIBTHk. )

e RINT asyncio.current_task () [ C SEIPASEIL 4 - 6 fZ19Hmi#E . (H Itamar Oren #] Pranav
Thulasiram Bhat 7 gh-100344 H5iHk. )

* asyncio.iscoroutine () MFENAEMAFRE False, PN asyncio NXFHEGIET LS
iFE . (H3 Kumar Aditya 7 gh-102748 Hho7t. )
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e asyncio.wait () fl asyncio.as_completed () AEHEAZA M8 yield £55. (H Kumar Aditya
1 ¢h-78530 Hi5TiHk. )

6.3 calendar

* WINTHZE calendar.Month fl calendar.Day K& G HHE—AMEBBH &G —H. (H
Prince Roshan #E gh-103636 15Tk, )

6.4 csv

o BT csv.QUOTE_NOTNULL fll csv.QUOTE_STRINGS JEFRPAEA T csv.writer X4 et atsf
None FIZS 458 1Y S AL ¥ i

6.5 dis

o PhHE 2 BRAERD (fh g 4% A B R & th BUAE T AT 19 i ) BRAEFF SR B 7E dis BEHh,
HAVE_ARGUMENT /39K 15 SEFR I #RAERGAH 5 , (EXT AR R UL A AL . WTBY dis . hasarg
Z 14k, (f Irit Katriel 75 gh-94216 H1oik. )

* ININT dis.hasexc ZIHRFIRBE FHACIELRATES . (H Irit Katriel 75 gh-94216 o1k, )

6.6 fractions

o KMy fractions.Fraction MR INAE X7 Sitg=. (1 Mark Dickinson FE gh-100161 H1
ko)

6.7 importlib.resources

* importlib.resources.as_file () IIER LFRIEHE . (1 Jason R. Coombs £ gh-97930 A
TRk )

o J4 importlib.resources.files () W NS EMWS N anchor, (H Jason R. Coombs ¥F
¢h-100598 H Tk . )

6.8 inspect
e Il T inspect.markcoroutinefunction () 3k #pic iR 1] coroutine 11 6] 26 K 4 DA fH 5
inspect.iscoroutinefunction () —#&{# . (f Carlton Gibson FF gh-99247 157k . )

o Sl inspect .getasyncgenstate () fll inspect.getasyncgenlocals () JIRMERE K
H 2RISR AS . (1 Thomas Krennwallner 7E gh-79940 FR TRk . )

» inspect.getattr_static () WMEREC ISR BERT . X% R AR Z 50/ FIAH L Python 3.11
FARAT 2 fEHTIE. (1 Alex Waygood £ gh-103193 157k )
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6.9 itertools

o W4T itertools.batched () HFFEHEIEEAMFEII/MITTH, Hhia— Mtk En]
Aesx L H AR 9%, (B Raymond Hettinger fF ¢h-98363 H1GTHA. )

6.10 math

o FMimath.sumprod () PAFHERMELE M . () Raymond Hettinger i gh-100485 HHE K. )

* PJET math.nextafter () AGLIE—A> steps ZHON TR Rl FR83h £ 20 . (i1 Matthias
Goergens, Mark Dickinson #{] Raymond Hettinger 7 gh-94906 H1 5tk . )

6.11 os

o ¥ T os.PIDFD_NONBLOCK PATEAEFHZERA N 4T H HA os.pidfd_open () WHFFEH SCLH
A%, (f Kumar Aditya 7F gh-93312 J1 57k, )

e 0s.DirEntry MAEFE—I os.DirEntry.is_junction () F¥EREEZLH 6 N H FEE
$:. (f Charles Machalow 7£ gh-99547 H1 5Tk )

* 7F Windows iR SN os.listdrives (). os.listvolumes () fl os.listmounts () PR%K,
T A IR A . RIS . (1h Steve Dower 7F gh-102519 H15TRR . )

* os.stat () flos.lstat () PFELE Windows R4t FHHER T . st_birthtime FFEIEIAERHEH
SO EE], st_ctime B, EESAIERTE (ER T S5HACE SRR —2, R
[ 55— IR TCEAE ] ) o st_dev AIRARGIL 64 fi, st_ino AJDARIL 128 {7, FARRHTAR
WISCERSE, I H st_rdev IGZCRE N, MAERNIEFIIE . X HA R EER B R A1) Windows
B EE N, (F Steve Dower F gh-99726 H1iiHR . )

6.12 os.path

e WMl os.path.isjunction () PAKGEZE E AR R H 358532 . () Charles Machalow 7 gh-99547
TR - )

o ¥l os.path.splitroot () PAYFIEEYF N =J04H (drive, root, tail). (Hi Barney Gale
1E gh-101000 F1 57k, )

6.13 pathlib

o WX} T244k pathlib.PurePath fll pathlib.Path, WI_F B4 Posix Fll Windows % J& 4% {4
AW SR, TERAPAE S pathlib.PurePath.with_segments () Jy¥RTERRAZ LG A%

LIS

o IS pathlib.Path.walk () M Tl 7 H SR AE R r g e el H 4, KT os.
walk (). (i Stanislav Zmiev 7£ gh-90385 H1 ik, )

* ff pathlib.PurePath.relative_to () IR T walk_up n]i%TE S DA ARVFLES B A <.«
%H; WATH5 os.path.relpath () HH—%. (1 Domenico Ragusa ¥£ gh-84538 H1 ik . )

e ¥’IN pathlib.Path.is_Jjunction() Y os.path.isjunction () B{CH. (H Charles
Machalow 7£ ¢h-99547 H1 Tk, )

e Jpathlib.Path.glob (). pathlib.Path.rglob () fll pathlib.PurePath.match () ¥
IAHEIE S case_sensitive, DAVEFCERARA R/ INE U, AT PERC i AR BT SRS B 425 1 o
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6.14 pdb

o VS IINASE A AR B AN B ORAF R S G AR, TR AEXT 24 1 it sl [l S5 ) e 7 1) o (/R RAE
gh-103693 H15THk . )

6.15 random

e i random.binomialvariate (). (H Raymond Hettinger j* ¢h-81620 HE k. )

e {f random.expovariate () FEMEBRIAME lambd=1.0 . ([ Raymond Hettinger ¥F gh-100234
TTHR )

6.16 shutil

* shutil.make_archive () BUAERF roordir ZHUAE LS SR E R HE SUFRITET . (EXFPEDLT
BTG RFRERERY 24 BT TAE H S E SR rootdir AAAATAAS . (i Serhiy Storchaka 7 gh-74696 H15t
k. )

* shutil.rmtree () MAEREZ—DHHISEL onexc, T2 AFKAU onerror (T REIRZE, HEH
Z—ARE S A B— (typ, val, tb) =TCH .. onerror EEFEH . (Hy Irit Katriel ¥£ gh-102828 1
TTHR )

e shutil.which () PIZERIMEZE E 0 omd 408 HRALE, 7F Windows 248 453 PATHEXT 1
A B Ar PATH H 25 3R UCHC . (1 Charles Machalow 7£ gh-103179 157k, )

shutil.which () ¥ # Windows I & 4 #® $h 47 X 4 w #H H
NeedCurrentDirectoryForExePathW, PATHE BN Y al T/EH WLk E NIER
4%, (1 Charles Machalow FF g¢h-103179 H1 57k, )

f Windows = shutil.which () 7€ #8 22 % 42 1) HAth by 1 42 VCFC 2 /iR 1] omd 55k A
PATHEXT ({2 4-AH VLY 4% . (1 Charles Machalow & gh-103179 #1577t . )

6.17 sqlite3

o Pk 5 /1 . (1 Erlend E. Aasland % gh-77617 HE k. )

e [u] sglite3.Connection ¥l sglite3.Connection.autocommit J& M3 ] sqlite3.
connect () ¥R autocommit W5 [ T35 #3825 PEP 249 ) 35454031, (H Erlend E. Aasland #E
2h-83638 H15THR. )

e ] sglite3.Connection.load_extension () I entrypoint (XfR X FI S, AT ES
SQLite 3 & A 14, (i Erlend E. Aasland 7£ gh-103015 #1517k . )

e [i] sglite3.Connection ¥ fill sglite3.Connection.getconfig() #1 sqglite3.

Connection.setconfig() A T X ¥IEEEZEHITEH HEBE . (H Erlend E. Aasland ¥F
oh-103489 137t )

6.18 statistics

* J'J statistics.correlation () PA ranked Jy &R TE 2 ELHE X4 G ACHA 1 17 B2 7R =k % 1
11%. (f Raymond Hettinger 7£ gh-95861 H1 5k . )
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6.19 sys

e WRINT sys.monitoring M4 as[a] DAATFHIIPEP 669 Y4 APL, (f Mark Shannon fF gh-103082
HITTHR - )

. ij][]T sys.activate_stack_trampoline () b sys.deactivate_stack_trampoline ()
JH -80S AN AR 4 BE 40 #r %% trampoline, DA sys.is_stack_trampoline_active () iF
A F R AT #§ trampoline 275G . (3T Gregory P. Smith [Google] #il Mark Shannon 1) 57 ik i
Pablo Galindo # Christian Heimes 7 gh-96123 H1 5tk . )

o WINT sys.last_exc I TR G AR RE (X3RN HAR) o &
HATUNEAFEREEMBEEWIHERX: sys.last_type, sys.last_value fil sys.
last_traceback. (i Irit Katriel £ gh-102778 H1 57k, )

* A sys._current_exceptions () Rfik B N ZAE ID B 5 SE GBS, A ZE (typ,
exc, tb) JCAMMLSF. (fh Irit Katriel 7 gh-103176 BTk, )

e sys.setrecursionlimit () fll sys.getrecursionlimit (). iBJAFRFIFAE RN H T Python
I o P9 E BB B I BRG], (B2 3 55— Fh T By 138 V5 - BOR LA St AL 3

6.20 tempfile

e tempfile.NamedTemporaryFile pRELIEHN T — AN A ] 1% 2= delete_on_close, (] Evgeny
Zorin 7E gh-58451 H1 Tk )

* tempfile.mkdtemp () BERFEUZR Ml — DX EEAT, BIGEFLHEE dir ITES S0 — DX

2o

6.21 threading
o i yill| T threading.settrace_all_threads () Hl threading.

setprofile_all_threads () PASCVFAE AT i 47 1Y 4 F0 2 A2 v i B 38 5 AP B 43 A & 250
A2 HAEE 7 &A% . (i Pablo Galindo 75 ¢h-93503 157k . )

6.22 tkinter

* L7 tkinter.Canvas.coords () B FH S . © AN Z BMSHE X1 LR
(x1, v1, =2, y2, ...) AEHARABRWITY] (1x1, v1, =2, y2, ...1), 2%
SRA ((x1, y1), (%2, y2), ... #M [(x1, y1), (x2, y2), ...D) JBXWIR, g
create_* () J7¥—FE. (i Serhiy Storchaka fF gh-94473 H15{HR . )

6.23 tokenize

» tokenize M EIE T PEP 701 frg| AR L. () Marta Gémez Macias F/1 Pablo Galindo ¥£ gh-
102856 F5THk. ) 55445 Python 3.12 T A5 5t tokenize By HHEER .
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6.24 types

e T types.get_original_bases () PAMRVETE FIALM 4K 2E % user-defined-generics #E4T
48 . ( James Hilton-Balfe F1 Alex Waygood 7£ gh-101827 57k )

6.25 typing

o EFXF BATHE AN WA isinstance () MBIESMH A inspect .getattr_static () ik
5 hasattr () RELRBHEEGIAE. XEWERMIRIRA __getattr_ () FELEEXHBITHAT
Kl ) isinstance () MRS EAMICRE. B2, XU ERE L ORI N iE 1T
i TG 0 B LA S 3 (4 X SR A Python 3.12+ X AN TR0 A 32 47 I TS I BiMS A SE 6, 22 IR 8K
HEBA> F RS K] BEAZ 25X — AR R 54 . (FH Alex Waygood #E gh-102433 HHoTHk . )

o PUAEIZATHE ARSI M B A AEIE AT — BT TR RIS il Bk . 1ER Tiafrit
E’l‘fﬁ?ﬂ’rﬁﬁ(g@ﬁ%??ﬁT%@%%%ﬂﬂ%, (IS A 5 5 P T EL AR ) isinstance ()
SRl IR

-
>>> from typing import Protocol, runtime_checkable

>>> @runtime_checkable
. class HasX (Protocol) :
x =1

>>> class Foo:

>>> f = Foo/()

>>> isinstance (f, HasX)

False

>>> f.x = 1

>>> isinstance (f, HasX)

True

>>> HasX.y = 2

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

—attribute
True

N T A S A T B B A T B TR M) isinstance () I

e The performance profile of isinstance () checks against runt ime-checkable protocols has
changed significantly. Most isinstance () checks against protocols with only a few members should be at
least 2x faster than in 3.11, and some may be 20x faster or more. However, isinstance () checks against
protocols with many members may be slower than in Python 3.11. (Contributed by Alex Waygood in gh-74690
and gh-103193.)

o« WAL typing. TypedDict fl typing.NamedTuple XH8HA _ orig_bases_ @M. (H
Adrian Garcia Badaracco FF gh-103699 H157Hk . )

e [i] typing.dataclass_transform() ¥l T frozen_default JEZ. (f Erik De Bonte ¥F
2h-99957 H1ITTHk . )

6.26 unicodedata

* Unicode %4 PE 2 #3575 15.0.0 AL, (i Benjamin Peterson 7 gh-96734 $1 57k, )
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6.27 unittest

T ——durations Ay& 4Tk S N A8 I 91

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

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

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

Ran 158 tests in 9.869s

OK (skipped=3)

(i Giampaolo Rodola ¥f gh-48330 H15iHk. )

6.28 uuid

o BT —A Ay 4740 . (1 Adam Chhina 7 gh-88597 H5iHk. )

7 &fEL
* M Unicode XT%@@I}%T wstr fl wstr_length Ji f. XMEENTS K/INE 64 (V& ERDT
A8l 16 NFEFT . (PEP 623) (Hy Inada Naoki ¥ gh-92536 HTTHk . )

. iﬂﬂTE*@@iﬁﬁqjﬁ)ﬂ BOLT —#EHl AL #$ ) sc it S0, ORHEARPEREE T 1-5% . (1 Kevin
Modzelewski 7 gh-90536 H1 itk 3 i Donghee Na ¥F gh-101525 H1fii . )

o XFAAE T R AR A IE W A 20U . (245 re.sub () Ml re.subn () BRELXT
B re.Pattern J5¥%) WA 2--3 f%. (Hy Serhiy Storchaka ¥£ gh-91524 F1 57k . )

o JE IR E I REN FAFERAE AL KN asyncio. Task MYAIEY. (H Itamar Oren fE gh-103793
I:':"ij_'fﬁ}io)

* YENTE tokenize AR ] PEP 701 TSR A T I HT AR, tokenize.tokenize () fll
tokenize.generate_tokens () BRI MHEEZ 64%. (H Marta Gémez Macias Fl1 Pablo Galindo

e ¢h-102856 HTiHk. )

o Ji# % LOAD_SUPER_ATTR 843k super () J¥ERHAUEMEME . (H Carl Meyer 1 Vladimir
Matveev 7 gh-103497 17k, )

8 CPython {ii jTHl i§% 5

o %% T LOAD_METHOD #§4. BO#&H % LOAD_ATTR., IFEWIE ¥ E T LOAD_ATTR {4 oparg
AR N 94 T AR 2R BRI LOAD_METHOD. (i Ken Jin #£ gh-93429 HiTi#k. )

e ¥ T JUMP_IF_FALSE_OR_POP # JUMP_IF_TRUE_OR_POP #§4. (Hj Irit Katriel ¥ gh-102859
HITTHR . )

» ¥ T PRECALL #5% . (1 Mark Shannon 7f gh-92925 FR Tk . )

e ¥RINT BINARY_SLICE fil STORE_SLICE $§4~. (i Mark Shannon £ gh-94163 157k, )

o VT CALL_INTRINSIC_1 #$% . (H Mark Shannon 7£ ¢h-99005 H1 57k )
o JSINT CALL_INTRINSIC_2 54 . (Hj Irit Katriel 7 gh-101799 #1357k . )
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e ¥RINT CLEANUP_THROW $54~. (H Brandt Bucher 7E gh-90997 15k . )
o ¥HNT END_SEND #§4~. (H3 Mark Shannon 7£ gh-103082 H1oiHk . )

o Bl T LOAD_FAST_AND_CLEAR }§4-/E4 PEP 709 1528004 40 13454 .  (H Carl Meyer 7£ gh-
101441 W53k )

o ST LOAD_FAST_CHECK #§4~. (H Dennis Sweeney 7F gh-93143 FH iR, )

e ¥4I T LOAD_FROM_DICT_OR_DEREF, LOAD_FROM_DICT_OR_GLOBALS fll LOAD_LOCALS #:E
WAVER PEP 695 [ 4H iR 4. % T LOAD_CLASSDEREF #:/EWS, A PALH LOAD_LOCALS
LOAD_FROM_DICT_OR_DEREF 0. (Hi Jelle Zijlstra ¥F gh-103764 H1 5Tk, )

e BT LOAD_SUPER_ATTR #§4~. (M Carl Meyer I Vladimir Matveev ¥£ gh-103497 H1 57 #k . )
o ¥"HNT RETURN_CONST #44~. (] Wenyang Wang 7£ gh-101632 H1 57§k . )

HRFIE

s BIE T HEIHE/RBAR Tools/demo/ Hi. HE|ZAWHE old-demos project 4%, (H Victor
Stinner 7 gh-97681 F1 5Tk, )

« Bl T Tools/scripts/ HE NIH/RFIAS . HEIAFFE old-demos project 13K #] . (i Victor
Stinner £ ¢h-97669 H1TTHk. )

10 2FA

* argparse: argparse.BooleanOptionalAction [ type, choices ¥ metavar 12 .45 55 F H-KF
TE 3.14 85 . (1 Nikita Sobolev 1F gh-92248 HiTiHk . )

* ast: PA'F ast $§EH Python 3.8 [ AE U A AT A, BUAE 240247 B Q0 SR B AT 108 v 17 s o K
%} DeprecationWarning, Jf¥4E Python 3.14 H1F4[4:

ast.

ast.

ast.

ast

ast.

Num
Str

Bytes

.NameConstant

Ellipsis

M) ast .Constant. (H Serhiy Storchaka 7 gh-90953 Hr 57k, )

* asyncio:

- 1 I M #% 2% asyncio.MultiLoopChildWatcher, asyncio.FastChildWatcher,
asyncio.AbstractChildWatcher fl asyncio.SafeChildWatcher B 8 F fl 3 H1E
Python 3.14 17514 . (i Kumar Aditya 7F gh-94597 F1 57k, )

asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () i asyncio.
AbstractEventLoopPolicy.get_child_watcher () B # f, ¥ f ¢ Python 3.14
A2 . (i Kumar Aditya ¥E gh-94597 H5iHk. )

AL BN IEIA ORI get_event_loop () J7EAE S HI SRR AR B E oo Al —1>

I % i} DeprecationWarning. (pfj Serhiy Storchaka {1 Guido van Rossum ¥£ gh-100160 Ht

BTk )

* calendar: calendar.January fl calendar.February B E# # 3 B calendar.
JANUARY fll calendar.FEBRUARY 3. (Hj Prince Roshan 7F gh-103636 FH ik, )
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https://github.com/python/cpython/issues/103636

e collections.abc: Eﬂﬁ}ﬂ collections.abc.ByteString, Tﬁﬁﬂﬁﬂﬂ Sequence By

collections.abc.Buffer., fEFFE bR, HEFE R ] I 5, W bytes | bytearray Bf
collections.abc.Buffer, ([ Shantanu Jain ¥ gh-91896 I TiEk. )

* datetime: datetime.datetime B utcnow () Hll utcfromtimestamp () B 8¢ FH H H H1E
AR HRA R B o 3 2 AT R XA X 4 A UTC SRR H B 43 33 now () F1
fromtimestamp () Hi¥E 1z JEE K datetime.UTC. (H Paul Ganssle ¥£ gh-103857 F1 5k, )

e email: [FJff email.utils.localtime () Y isdst 28, (f Alan Williams jjA gh-72346 &
)
 importlib.abc: [EJF FFIEE], 7 Python 3.14 HifSER:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
S importlib.resources.abce SHE]:
— importlib.resources.abc.Traversable
— importlib.resources.abc.TraversableResources

(rhy Jason R. Coombs #il Hugo van Kemenade ji® ¢h-93963 HHE{ k. )

* itertools: ELF+ X} copy. deepcopy Fil pickle #EVERSZRE, TEATARBE ASCEY . RERIKT . i b
FeHh e H S Z — 5. XRHHE 3.14 RS ER DU AR RS BN 4E S i4H . (B Raymond Hettinger
YE ¢h-101588 ':F‘Jl—!l\ﬁko)

* multiprocessing: ¥& Python 3.14 #1, BRI\ multiprocessing BB VERYE Linux, BSD #il
HA Al macOS ) POSIX V- _FHCH ANk, X6 FEHBIBEACH ' fork' (gh-84559).
TEIBAT IS AR & 5 A A T 0 K R R KR A AR S AE XA 8. SRR & &=
"fork' BHEMH get_context () B{ set_start_method () API ERHIERH., S0 R3¢
JEB .

e pkgutil: pkgutil.find_loader () fllpkgutil.get_loader () E.#F HH K7 Python 3.14
IR N importlib.util.find_spec (). (M Nikita Sobolev 7E gh-97850 Hr ik, )

* pty: BREHAH P KRG A SR master_open () Fl slave_open () B%(H Python 2 2 HI T4k
FHMEHEF) 3.12 AN T AN E DeprecationWarning, EATHE 3.14 F1#%. (1 Soumendra
Ganguly F Gregory P. Smith ¥f gh-85984 Wi 5ik. ) .)

® 0S:

— ¥£ Windows [/ os.stat () fl os.1lstat () R st_ctime FEOHFH . TEARKH &
ke, EATRE Rl e B et ), LS ARG 082 Har, B1Rasal
], Z(EW AT EAH st_birthtime FEHRIL. (H Steve Dower 7E gh-99726 H1 57k . )

- 7£ POSIX ¥ & E, 4 os.fork() fuill #| 4 £ & & 0y 3 #2 8 M B BLAE & 51 &
DeprecationWarning. 4¥f POSIX & bik HEA T I A 2 AAAE D RE LA FRAS 1. B
HXFER RS A AL RAR . RATRINZE 2 T 51 AT 5 P A S A 21 Y ) i As
B Z . TS os. fork () U TREFEIEH AR T fork 5L 1S DA
TR A A FRATIAEZE T R AT X KSR £ e A A

MHTHH multiprocessing B concurrent . futures fij H Pl E4E I R o oy 2 i G
By multiprocessing BB F¥EU "spawn" Bf "forkserver",

e shutil: shutil.rmtree () 1 onerror 58T HEIH , 55 onexc. (H Irit Katriel jd gh-102828
TERR.)

* sglite3:

— BRIAE LR A B e PRAE C TR A, W 6 sqlite3-adapter-converter-recipes H-HR AR (1) 75 2217
#2117, (f Erlend E. Aasland 7£ gh-90016 H1 51k )

18


https://github.com/python/cpython/issues/91896
https://github.com/python/cpython/issues/103857
https://github.com/python/cpython/issues/72346
https://github.com/python/cpython/issues/93963
https://github.com/python/cpython/issues/101588
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- f£ execute () 1, BFEY A HOAF 5 1EH sequence 1A E dict $EALAYTE S — e i B
¥ s Deprecat fonfarning. A Python 314 FFHA, M b G5 fF A5 SUSLOLIOTE S
—Ffli IS | &% ProgrammingError. (H] Erlend E. Aasland {£ gh-101698 F1 57k . )

sys: sys.last_type, sys.last_value il sys.last_traceback FEEWFEM. HH
sys.last_exc. (i Irit Katriel £ gh-102778 F15ifHk. )

tarfile: $2 tar IIRYTARTRE filter BB T #3F H H 3| Python 3.14, FEiZMAH 'data FFiaL
BRI ESS . 155 tarfile-extraction-filter [ I .

typing:

- typing.Hashable #l typing.Sized, 43 % N collections.abc.Hashable #l
collections.abc.Sized 4%, MEWFEM . (ch-94309, )

- typing.ByteString [ Python 3.9 i C #¢ 5 M, B 1 24 ¢ (8 M 0 5 & %
DeprecationWarning. (H] Alex Waygood £ gh-91896 F1 57k, )

xml.etree.ElementTree: MAFZFEIAEN] xml . etree.ElementTree.Element 47 E{H
MR & ) DeprecationWarning. fEZHI, Python SE¥l& % H FutureWarning, [ CSZ8L
MR 2 & AR T4 . (1R Jacob Walls 7 gh-83122 H15THR . )

coroutine throw (), generator throw() fll async generator throw() P =ZE 4
JEX (type, value, traceback) T #  HI H I REFEA R 1Y Python iRCAS RS [ o 175 50 H 33k 28 R 207 FR 24K
4. (fh Ofey Chan 7E gh-89874 H15iHk. )

WA M — M B B __package_ A [A T __spec_ .parent W} ¥f 5| K&
DeprecationWarning (JEZ B4~ N4 ImportWarning)., (Hi Brett Cannon ¥F gh-65961
TTHR. )

TEfEH FIFE _ package_ B _ cached_ B #iFiH, FF Python 3.14 H 5 A RGN B B
S SEfE M. (H Brett Cannon 7E gh-65961 H15ik. )

XA RAERI U EEAT (~) C4FE M. BEFE Python 3.14 Heptdil i 4% iR . 32 not SRIUATTIR
HMZHAREE . FEAR ST EX N EWN int PATHRAEISGEER DT, 15 B aCHr %
P BUE: ~int (x) o (H1 Tim Hoffmann £ gh-103487 HF o7k, )

TEARIE XS _EX) co_lnotab By H Python 3.10 2 i@k PEP 626 #5¢ H, (HEF] 3.12 AN
T4 DeprecationWarning, HMEHALE 3.14 2l . (H Nikita Sobolev 7E gh-101866

TR )

10.1 Python 3.13 hiF IR KRIEE

PAFRLHAI APL EL7E.2 B Python AU FH, IF4454E Python 3.13 gl .
i (2 W, PEP 594):

aifc
audioop
cgi
cgitb
chunk
crypt
imghdr
mailcap
msilib
nis

nntplib
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* ossaudiodev
* pipes
¢ sndhdr
e spwd
* sunau
* telnetlib
* uu
e xdrlib
HAt A -
» 1ib2to3 PAM 2to3 Fixt (gh-84540)
API:
e configparser.LegacyInterpolation (gh-90765)
e locale.resetlocale () (gh-90817)
e turtle.RawTurtle.settiltangle () (gh-50096)
e unittest.findTestCases () (gh-50096)
e unittest.getTestCaseNames () (gh-50096)
e unittest.makeSuite () (gh-50096)
* unittest.TestProgram.usagekxit () (gh-67048)
e webbrowser.MacOSX (gh-86421)
e classmethod fiiAZal%4E (gh-89519)
e importlib.resources HFEEI Y ¥k:

contents ()

— is_resource ()
— open_binary ()
— open_text ()

- path ()

— read_binary ()
— read_text ()

I importlib.resources.files (). £ importlib-resources: Migrating from Legacy (gh-
106531)

10.2 Python 3.14 ch{3[FI# T2 IEE
DA API C#t(E f [El447E Python 3.14 F12 % .

* argparse: argparse.BooleanOptionalAction HJ type, choices # metavar 5
* ast:

— ast.Num

- ast.Str

— ast.Bytes

— ast.NameConstant
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— ast.Ellipsis
* asyncio:
— asyncio.MultiLoopChildWatcher
— asyncio.FastChildWatcher
— asyncio.AbstractChildWatcher
— asyncio.SafeChildWatcher
— asyncio.set_child_watcher ()
— asyncio.get_child_watcher ().
— asyncio.AbstractEventLoopPolicy.set_child_watcher ()
— asyncio.AbstractEventLoopPolicy.get_child_watcher ()
e collections.abc: collections.abc.ByteString,
e email:email.utils.localtime () H{Y isdst %,
e importlib.abc:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
* itertools: %f copy, deepcopy Fll pickle $EVE) 37 5.
* pkgutil:
— pkgutil.find_loader ()
- pkgutil.get_loader ().
* pty:
— pty.master_open ()
- pty.slave_open|()
e shutil: shutil.rmtree () [1¥ onerror 5|#]
* typing: typing.ByteString
e xml.etree.ElementTree: X xml.etree.ElementTree.Element [EEHMIK.
TSR P __package_ fl __cached__ @M.
RALHTE ) co_lnotab JEIE.

10.3 Python 3.15 th# I EBKRIER

PAF API B2 %% 3 1 9 F+1E Python 3.15 2%
API:

* locale.getdefaultlocale () (gh-90817)
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104 REKMAPFHIEHBREE

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

* Hi Python 232 5 ¢ 2 A HE J5 1 B R KA A B YL, fildl 0in x, lor x, 0if lelse 2. E
PR [0x1for x in y] XFEA AN HAML W] 128X (BT AR [0x1 for x
in y] 8(# [0x1f or x in yl1). MARMBITIG, WRECFRF MG E R KT and,
else, for, if, in, is fll or I RFEFI R FHES . FERRIA P T RFSCHEEESS, i
LRGBS R (2h-87999)

1 EBk

11.1 asynchat 1 asyncore

o XPHEHLEARSE PEP 594 g i [a] 2R B , BT Python 3.6 [ L9 7 H . 1 MUH asyncio.(Hh
Nikita Sobolev 7 gh-96580 15Tk . )

11.2 configparser

* configparser HHJLIM 3.2 EEYFT A FREMRYE eh-89336 HiAsk:

— configparser.ParsingError AN-AE filename BN EE. HUH source BRI

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

11.3 distutils

o B[ET distutils fd. B CFE Python 3.10 F14R## PEP 632 "Deprecate distutils module” %7 . %f
TR distutils HIGEAZON MM T REIH, nTPA% % setuptools WiH: EA
SRIEHLT distutils. (H Victor Stinner £ gh-92584 H1oik. )

11.4 ensurepip

* M ensurepip HRE THHLS setuptools wheel, F452 [F7E A venv Al HFFtE Hh 423 setuptools.,

pip (>= 22.1) AFERAEFIEE A 205 setuptools, T setuptools (FIkT distutils) A
PRSR P pip install KA, K pip $i7EE M T8 A Pt setuptools.

TEBGAE OL T i venv A @ 8# i ensurepip ¥ I TG A ML easy_install,
pkg_resources, setuptools fl distutils 11, N EA{TE setuptools 1 4H WER4 -
X TFAEBATH R e H W24 setuptools i H B K 2 — I HpZese (GEH
Je il pip) .

(Hy Pradyun Gedam j gh-95299 HHE{Ek . )
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11.5 enum

e T enum ) EnumMeta._ getattr_ , MZBEBHITHCAHEFEE. (H Ethan Furman ¥F
2h-95083 H1HTEk . )

11.6 ftplib

o B[ ftplib ¥ FTP_TLS.ssl_version JEEEH:: HH context 284, (H Victor Stinner j
ch-94172 HE k. )

11.7 gzip

e BT gzip W gzip.GzipFile Iy filename &4, H Python 2.6 &iZEIECHFH, EHWH
name M. EAERAT, R filename FHEERA ' . gz XY RAMSIFIME. (B Victor
Stinner £ gh-94196 F1 5k, )

11.8 hashlib

* &7 hashlib H* hashlib.pbkdf2_hmac () 4§ Python 3231, ‘B¥E Python 3.10 HEL W F .
Python 3.10 B B Fi it AR 2 OpenSSL 1.1.1 (PEP 644): % OpenSSL i ARt T pbkdf2_hmac ()
B HRER Y C 528, (Hy Victor Stinner 7F gh-94199 H5THR . )

11.9 importlib

* importlib FIFZJEHIC F X LIEEE TAEIC 5 R :
- Xt module_repr () W5 A ZIFCHEE . (H Barry Warsaw FE ¢h-97850 H15THk. )

— importlib.util.set_package, importlib.util.set_loader Hl importlib.
util.module_for_loader ¥E#FZK:. (M Brett Cannon F Nikita Sobolev 7£ gh-65961 Fil
¢h-97850 15T ER . )

— X} find_loader () I find_module () API {2 H e 9i#% % . (h Barry Warsaw 1 gh-98040
5Tk )

— importlib.abc.Finder, pkgutil.ImpImporter Hl pkgutil.ImpLoader © #f #%
%:. (H Barry Warsaw 7E gh-98040 f 57k . )

11.10 imp

o imp BURCHALER. (i Barry Warsaw 7£ ¢h-98040 H15THk . )
RTiER, WS H AP
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imp importlib

imp. 1% None #fi A\ sys.path_importer_cache

NullImporte

imp. importlib.util.cache_from_source ()

cache_from_

imp. importlib.util.find_spec ()

find_module

imp. importlib.util.MAGIC_NUMBER

get_magic ()

imp. importlib.machinery.SOURCE_SUFFIXES, importlib.

get_suffixe machinery.EXTENSION_SUFFIXES i importlib.
machinery.BYTECODE_SUFFIXES

imp. sys.implementation.cache_tag

get_tag()

imp. importlib.import_module ()

load_module

imp. types.ModuleType (name)

new_module (

imp. importlib.reload()

reload ()

imp. importlib.util.source_from_cache ()

source_from

imp. JLTF L

load_source

¥ imp.load_source () B h:

import importlib.util
import importlib.machinery

def load_source (modname, filename) :

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

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

module = importlib.util.module_from_spec (spec)

# The module is always executed and not cached in sys.modules.
# Uncomment the following line to cache the module.

# sys.modules [module.__name___ ] = module

loader.exec_module (module)

return module

« EBER imp (R EON R M BB B A
- RPASCHFRER R
* imp.init_builtin ()
* imp.load_compiled/()
* imp.load_dynamic ()
* imp.load_package ()

- imp.lock_held (),“imp.acquire_lock()*,“imp.release_lock()“: M4 J5 Z<4E Python 3.3 F1 2 2l Hy
B2

- imp.find_module () # % : SEARCH_ERROR.PY_SOURCE.PY_COMPILED,C_EXTENSION,
PY _RESOURCE. PKG_DIRECTORY. C_BUILTIN. PY FROZEN., PY_ CODERESOURCE.
IMP_HOOK,
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11.11 io

o« 8T io HlY) io.0penWrapper fl _pyio.OpenWrapper, EfJE Python 3.10 FE W71 - 5
W open (). open() (io.open()) EMEZE— T INEKE. H Python3.10, _pyio.open ()
WA . (H Victor Stinner £ gh-94169 H15THk. ) )

11.12 locale

e BT locale K locale.format () KEL, ‘EAE Python 3.7 FE#FH: WA locale.
format_string (). (f Victor Stinner 7£ gh-94226 H1 k. )

11.13 smtpd

o smtpd BIRE IR PEP 594 Ay RYAZFR, EFE Python 3.4.7 Ml 3.5.4 H b i 5¢ - 5 U]
aiosmtpd PyPURSTHR BT HALSEL T asyncio Mk, (i Oleg larygin 7& gh-93243 "Rk )

11.14 sqlite3
* UNARBE AR sqlite3 $5PE, 7E Python 3.10 HEWEFEH, IAEC PR

— sglite3.enable_shared_cache()
— sglite3.0OptimizedUnicode
WRAE I Z AT, E7EPA URT BRI TR A ] cache=shared &If|S 4],

sqlite3.0OptimizedUnicode XA T.] ¥ H Python 3.3 F2EL i H str B— 5% . ZHIRF X
AT BN OptimizedUnicode WIS AT AR AN str, B HOIARD str BB

(g Erlend E. Aasland JiA gh-92548 & &k, )

11.15 ssl

e BI& T ssl i ss1.RAND_pseudo_bytes () K%L, BEXE Python 3.6 P EWFH: HH os.
urandom () B{ ss1.RAND_bytes (). (H Victor Stinner ¥£ gh-94199 F157Hk. )

* %I4T ssl.match_hostname () 4. EFF Python 3.7 2 4 F . OpenSSL H Python 3.7 it
WL AT ENL4 DL, Python B ARF# ] ssl.match_hostname () EK%. (H Victor Stinner ¥F
gh-94199 H 5k, )

e BT ssl.wrap_socket () H%L, B AF Python 3.7 FEE W F : Mt A —1 ssl.
SSLContext Xf4 718 Jl H ssl.SSLContext.wrap_socket k. (B4R {fi fl ssl.
wrap_socket () MEAZCANE A BALEN. ZEBE A2 &% SNITLS § 4R 2 5HIE
RE28EVL . HAIE4L 73] CWE-295 (Improper Certificate Validation) [ 52 1i]. (H Victor Stinner
TE ¢h-94199 H15THk . )

11.16 unittest

« BIFFL unittest PPEHE AR IIRE:
- — TestCase FYEINN4:
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EEAmnEA FitaR FAT
failUnless assertTrue () 3.1
faillf assertFalse () 3.1
failUnlessEqual assertEqual () 3.1
failIfEqual assertNotEqual () 3.1
failUnlessAlmostEqual assertAlmostEqual () 3.1
failIfAlmostEqual assertNotAlmostEqual () 3.1
failUnlessRaises assertRaises () 3.1
assert_ assertTrue () 3.2
assertEquals assertEqual () 32
assertNotEquals assertNotEqual () 3.2
assertAlmostEquals assertAlmostEqual () 3.2
assertNotAlmostEquals assertNotAlmostEqual () 3.2
assertRegexpMatches assertRegex () 3.2
assertRaisesRegexp assertRaisesRegex () 3.2
assertNotRegexpMatches assertNotRegex () 3.5

0] DA https://github.com/isidentical/teyit 3 B 2 BB R K B TGN, .

- REAXHEATHE TestCase J7¥k assertDictContainsSubset, (fE Python 3.2
CUSETLINY

- KB AR TestLoader. loadTestsFromModule 2 use_load_tests. ([ Python 3.2 #2
B I8 2. )

- TextTestResult EM—HI4%: _TextTestResult, ({£Python3.2 F#EFM.)
(rh Serhiy Storchaka Ji* gh-89325 FRE k. )

11.17 webbrowser

* M webbrowser F& [ T Wi i 0 W5 45 00 SCRF . WA R B Vi A% 045 0 Grail, Mosaic. Netscape.
Galeon, Skipstone, Iceape. Firebird £l Firefox 35 X DA N RAS (gh-102871),

11.18 xml.etree.ElementTree
o F4[%: T 4li Python SE¥f{) ElementTree.Element.copy () F¥%, % IELE Python 3.10 FREHEF

H, M copy.copy () K%, xml.etree.ElementTree [ C SLIHH copy () HEE, HE
__copy__ () #¥%. (M Victor Stinner {F gh-94383 Hi ik . )

11.19 zipimport
e ¥I$T zipimport f) find_loader () fil find_module () V%, EIFE Python 3.10 4 F

A+ U £ind_spec () Jik. S PEP 451 T#AH XU (ih Victor Stinner £ gh-94379
j'_.i‘mko)
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11.20 Hith

o MY Makefile Fll Doc/tools/rstlint.py T suspicious N, 5k sphinx-
lint, (fy Julien Palard 7£ gh-98179 k. )

o« ¥&T ftplib. imaplib. poplib Ml smtplib BiHHI[) keyfile F1 certfile TE S50, PAK http.
client BHRHHY key_file. cert_file Fl check_hosmame 12, ‘EA1H Python 3.6 ;EBEE LT H . HIX
JH context 1% ({E imaplib "% ssl_context %), ([ Victor Stinner FF gh-94172 H157HR. ) .)

o B I e A vl R =B A B P ) oy thon FHEE B AR, (H Nikita Sobolev j7& gh-99482 1
ko)

o BIg ctypes HiA ) _use_broken_old_ctypes_structure_semantics_ i, ( H Nikita
Sobolev j# gh-99285 H1 k., )

12 #2453 Python 3.12
AT T S R AR R T A DA B AT BE R BB ARG ) A A 1R B I

12.1 Python API g935{t

o IUAERTTIE W) Rk 2 i e 40 25 | IR 93 2H 44 FRoRs B SE P kg ) R0 . BE 252 ASCIT ¢
FEIWERBCFET I« 7 AU e A 5 P ) o 2 A4 PR A R BB 27 ASCIL bk, B Fn 4l
2%, (fh Serhiy Storchaka 7 gh-91760 F157fik. )

o #[& T 3 Python 3.10 & E ¥ # H11Y randrange () HfE. PAHI, randrange (10.0) & Ifih%s
A randrange (10) . BFE, B¥5| K TypeError, WA, XFIEEEMEUT randrange (10.
5) #{ randrange ('10") Fr3| %AW F & E M ValueError ¥ N TypeError, XWPilT
randrange (1e25) &M randrange (10**25) HRKAYTE R FEFERIEFA R, (W H Serhiy
Storchaka 7 gh-86388 H12i%.)

e argparse.ArgumentParser M (FlhN fromfile_prefix_chars &) SEESE %9
B RS I RAC PR RS M BN B SO i tig s, (B4 locale.getpreferredencoding (False)
JEH) 2k filesystem encoding and error handler. ¥£ Windows £ %45 FF &4 4 il UTE-8 Tii A2
ANSI A5 1 K 4t o

o Ik T4 Python 3.4.7 1 3.5.4 4 7 AT asyncore [ smtpd b, #EFEMBHRESET
asyncio f{ aiosmtpd PyPI f&ibk

e shlex.split (): f& A None {E8 s ZEIMIEHET| K FE, MARREE sys.stdin. ZEFELE
Python 3.9 1L #F . (1 Victor Stinner ¥£ gh-94352 F1 57k )

o os BEHURTHIEZ TR, W bytearray Ml memoryview Z878: HiEZHiA bytes
A =455s, (| Victor Stinner 7F gh-98393 HioHk . )

o MYE syslog.openlog () Fl syslog.closelog () WNRAE T-fERELS A K. syslog.
syslog () VAIAETRERERS TP, (B4 syslog.openlog () CAEFMRERF T . X
SO BRI T RSy, I A DR Pl RE S 2 BN 50 . X — MU BT SE B AR IR
B AN, syslog @M HERE A SR e R AE 2%, T Se VR YR A i h AR RE SR R B . (fh
Donghee Na 7£ gh-99127 H1 57k, )

« K5 ASCRI) cached_property () MBUEFTHEARER , AR h AL RIFA LM B,
WTT SFEGR B2 1. BB B USRI BRI AT, 87 bR HOOLAE T DAE 505
SEATRIE—YC R TR (PRI (DTSR R LT RS A LA 57—
IS ALK MR TR ISR o AR
B HR{E

* IU¥E sys._current_exceptions () Kz [ MZAE ID B 55 LIRS, mMAZE (typ,
exc, tb) JCAMWLST. (fh Irit Katriel 7€ gh-103176 HroiHEk. )
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o MfJif] tarfile 8f shutil.unpack_archive () $2£HL tar SCHER}, & A filter Z505 BRI 7] B
A NERE|BAN K B R . 75215 tarfile-extraction-filter T ff# 1%

o HFHE PEP 701 5| AT X tokenize.tokenize () #l tokenize.generate_tokens ()
BRI B B AE R AE T U . X B R E NN f-FE AT B STRING iR G i A2 Mk 77 4 PEP
701 FHEARPE TG BT TR A R AT 4 1 138 24 1 T AN AR IR A FSTRING_START,
FSTRING_MIDDLE I FSTRING_END x4 i T f-F4FH (1) “FAFER” #ar. Bt T -5
f'start {1+1} end" I[HMRARM MRS m:

[1,071,18: STRING 'f"start {1+1} end"' ]
T T RCAS R AR B

(1, 0-1,2: FSTRING_START 'f"' )
1,2-1,8: FSTRING_MIDDLE 'start '

i,8=d,9s OoP {!'

il,9=1,103 NUMBER 1

1,10-1,11: OP T4t

L,1d=1,14123 NUMBER 1

1,12-1,13: oP T

i, 13=,47 g FSTRING_MIDDLE ' end'

1,17-1,18: FSTRING_END

Ak, S0 PEP 701 FraR AR i] BE & S EC— SR A T el s o X SeAs A i g%
— FEX—28TERE Python 454N | #4740 3R] A B 5] TR type JE I EL A ERRORTOKEN A% A OP,
- \%%EI‘J$ﬁ?fﬁ*‘$I%Et'z%@ﬁ%%ﬂ@%ﬁ?f?%*#%17;2 tokenize.TokenError,

— FLECRSERCEILAY Python fCHSIIFES: 5] & tokenize. TokenError MAZTEHAT /1A HT
iR [A{F & 1] ERRORTOKEN 17T,

= AE R3O IR A O SRR AR VE R AR UEA P32 2 i 2 25| & TabError.

o YIIE threading HMSTi] _thread it B _is_main_interpreter BiE. BE2—1AN
SRR BT ST M HI RS N T EREAR iz [1] True.

AL T H @ L _thread BIHRFEEY R FERY 4824k _is_main_interpreter (). (&
%, gh-112826,)

13 #2%Eft

* Python AFLfH ] setup. py R AR C ¥R, SKSCHMEEHIFSEAE configure i
ARG §REKGH Makefile M. KREHY RMM pkg-config HFLERATEM. (H
Christian Heimes 7£ gh-93939 17k )

s WHEFEHEMHFAMMESH va_start (), @l va_start (args, format), HHJ7z Python, ¥
TFEHAEHHABRNESN va_start () . (H Kumar Aditya 7£ ¢h-93207 H1 57k . )

o WAEQR Clang %1% 45 32 ThinLTO 3£ I CPython 24§ FLAE Jy BRIA ) HEH2 i (] L AL S m& . (e
Donghee Na 7F gh-89536 F1 57k, )

e JF Makefile HFI¥RINT COMPILEALL_OPTS AP EPAZE TS make install HIfY) compileall 3EIH
(BRIME: —30). H¥F 3 4% compileall fydGH N BRI LA — R B BTA G (0, 1, 2)
#.pyc 304, (HH Victor Stinner £ gh-99289 H1 ik . )

* “ky 64 {if LoongArch ¥l T P& =1E5:
— loongarch64-linux-gnusf
— loongarch64-linux-gnuf32
— loongarch64-linux-gnu

(H1 Zhang Na Ji* gh-90656 " E{jk. )
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e PYTHON_FOR_REGEN IYEFZ % Python 3.10 5{ 5 B A .

o MXEEE5 autoconf 2.71 F aclocal 1.16.4 A BEE F 4 il ' configure, (H Christian Heimes ¥F
2h-89886 H1TTHR . )

* 3£ H python.org fj Windows i A<l macOS 22244 #5 7# IAE i JT] OpenSSL 3.0,

14 C API &F

141 Hitsgst

* PEP 697: 5| AT AfaE C APL 2, TR T mixss S MZH T H., % APL A[ e X7
CPython [} MR EERUAS R AT E &t 5 S . HINATEA R LA PyUnstable  HiZEbR
ics
PR G i 2

- PyUnstable_Code_New () (] PyCode_New 441 3E)
— PyUnstable_Code_NewWithPosOnlyArgs () (EH PyCode_NewWithPosOnlyArgs Eﬁ@
M)
FRRSX RS E Gl (PEP 523):

- PyUnstable_Eval_RequestCodeExtralndex () (l] _PyEval_RequestCodeExtralndex

BEANE
— PyUnstable_Code_GetExtra () (§ _PyCode_GetExtra NI k)
— PyUnstable_Code_SetExtra () (| _PyCode_SetExtra M #)
JEAT A BRRFAREE T T EL SRS ) APT A A B
(i Petr Viktorin J& gh-101101 FFEER.)
* PEP 697: 7SN T T4 e SL Bl I A7A Jm AN g I ) 28 2L APT:
- PyType_Spec.basicsize M[PUCHEHGEL, HTPATE E RS RELI KN,

- N7 PyObject_GetTypeData () fll PyType_GetTypeDataSize () PARIFIIN4FE T
S SR«

- %7 Py_TPFLAGS_ITEMS_AT_END fll PyObject_GetItemData () PAARFZEHT B
FLEMAS K NPZERL, fU4E PyType_Type.

- WS/ Py_RELATIVE_OFFSET PASUVF IR T RIS E L R .
(#h Petr Viktorin j& gh-103509 1 E{jR. )

o USHINT i 2R C API (R4 PyType_FromMetaclass (), Bfi ] T &4 ) metaclass 500 A
i PyType_FromModuleAndSpec () #7724k, (H Wenzel Jakob ¥£ gh-93012 F15THk . )

o T ZFRAEIT N T-RUE A G vectorcall PRSCRIA T HIXT S APL
— Py_TPFLAGS_HAVE_VECTORCALL
— PyVectorcall NARGS ()
— PyVectorcall_Call()

— vectorcallfunc

IMAE Y — AW __call_ () FEHENRMER, %KM Py_TPFLAGS_HAVE_VECTORCALL
T AR CRF 8 RS BR. iX A3 vectorcall W] DA 22 4 M A T AT AF R A (RP WA R W] A G AR
Py_TPFLAGS_IMMUTABLETYPE [y HEZRA) . KREH tp_call WA AR EYRK T
Py_TPFLAGS_HAVE_VECTORCALL Jif#r. (1 Petr Viktorin 7 gh-93274 FR iRk, )
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T Py_TPFLAGS_MANAGED_DICT Ml Py_TPFLAGS_MANAGED_WEAKREF JH#fR., W 4"
JERAELFFRTS: __dict_ FN555 | FIBHEAMCSRIEFRE, & D AR ey )
o TE MR APL Hrifsim 1 ] vectorcall ¥ AT I ) API:
— PyObject_Vectorcall ()
— PyObject_VectorcallMethod()

— PY_VECTORCALL_ARGUMENTS_OFFSET

X EEMREE vectorcall ] F PN 15 A FlAL H i ERAE AT nT DAFE 2B APT Hfii il . (i Wenzel Jakob 7
5h-98586 H Tk )

WS T WA BHom A 1t R % PyEval_SetProfileAllThreads () i
PyEval_SetTraceAllThreads (), FuVF7E¥H M B9 [F B 76 r A 12 17 26 7% v i 58 B A0 1
ResrHTEREL. (FH Pablo Galindo £ gh-93503 H157Hk. )

e 5 CAPI 5N T R4 PyFunction_SetVectorcall () fl T E S E PyFunctionObject
1 vectorcall =B . (1 Andrew Frost ££ gh-92257 F1 5Tk, )

» C API ¥ fuififisd PyDict_AddWatcher (), PyDict_Watch () FIAHI APLYEMHEI, PAGELE
FW I R . X B AL RS . T 4R 2t slHit2e . (i Carl Meyer 7£ ¢h-91052
DTk )

* #NNT PyType_AddWatcher () Fl PyType_Watch () APL JJ =y} [m] 9 DA $2 i 2 284 4% B 5@
M. (fh Carl Meyer 7£ gh-91051 H157Hk . )

o T PyCode_AddWatcher () fll PyCode_ClearWatcher () API HT-3E0HE V8 DARE S AHD S
AN, () Itamar Oren 7 gh-91054 H5THR. )

e INM'T PyFrame_GetVar () il PyFrame_GetVarString () pRECH T i i 45 B 3k 3% B 22
. (H Victor Stinner 7£ gh-91248 F1TTHR. )

e sl PyErr_GetRaisedException () il PyErr_SetRaisedException () A TIREMIKE
Y. X SR EGR A2 A R RS, MARBEHEC FHF AW PyErr_Fetch ()
PyErr_Restore () AR =S80, XFEAE S A HE N E . (H Mark Shannon 7f gh-
101578 F157Hk. )

* ¥8 N T _PyErr_ChainExceptionsl, B #¥ % — 15 & L6, H T WM IHK API
_PyErr_ChainExceptions, FEICHF M. (i Mark Shannon 7 gh-101578 F1 5tk . )

« ISHNT PyException_GetArgs () Ml PyException_SetArgs () {ENEEEREH THZRMNE
WAL 25 S R 35 PR args. (1 Mark Shannon 7 gh-101578 H15THR . )

* % i1 T PyErr_DisplayException(), B#¥ % — MR & L H, M T H MR IHKL API
PyErr_Display (). (H Irit Katriel ¥F gh-102755 157k, )

* PEP 683: 5IA T ARAER &, EAFMEELGINIEL Xt C-APT AT B :

— _Py_IMMORTAL_REFCNT: % SUW 45 D4
RIRAERF

- _Py_IsImmortal il — R RREHRAKET HITE

PyObject_HEAD_INIT X85 | HTHERNAGIL A
_Py_IMMORTAL_REFCNT 4 & Py_BUILD_CORE {ifi R,

SSTATE_INTERNED_IMMORTAL —/™}t ¥ unicode i % s iR 4
HAKAERT S
SSTATE_INTERNED IMMORTAL_STATIC —AM%l %} A4 unicode
SRk A HER ST 5
sys.getunicodeinternedsize iXPfiR [H] 4 it 1) unicode
BTN S . ITE refleak. py FEXAEA RRIEHHIIE ERT | FH TTHE0R 7 BLi
(Hy Eddie Elizondo Ji* gh-84436 &k, )
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o PEP 684: 3T Py_NewInterpreterFromConfig () HEfl PyInterpreterConfig, AJH]
Tl EA Rk GIL 1) ¥ figkeds. (EZ{5E S WPEP 684: #/#4% % GIL. ) ({h Eric Snow 7
gh-104110 HT7ER . )

* £ 3.12 iR C AP H1, Py_INCREF () il Py_DECREF () BR¥UEUAE(E A 75 0 ol B0 A 9
LI PARRR L B0, (B Victor Stinner 7£ gh-105387 H157Rk. )

14.2 #3453 Python 3.12

o T Py UNICODE* FRJEXMIHR Unicode API 421, 15185 5T UTF-8 5 wchar_t*
i API,

* PyArg_ParseTuple () FSERNTRECA T LR ET Py_UNICODE* (A% (BI4N u, 2 5§). iF
A2 %) HAth Unicode #4340 s, z, es 1 U,

e tp_weaklist X} F fr A &S W ERAKIH L N NULL, X2 PyTypeObject I —AW
LR B, BRI 2 B X — A AR A ARG 75 28 B8 05 1A 2 1% F B O b
S T, T R B A B A St C-APL, B 7E % B AE R (OB PR O ) %

_PyObject_GET_WEAKREFS_LISTPTR(),

o BIEX N INE L HIY PyTypeObject . tp_subclasses W HENE—NHERWX 64 M TR
LI — S FRATTRF RN h voidx o FRATEREX— 520 T BT IkA ARETS B 305 0 25X A N R %
M.

POkl R A %, i W A Python 5 ¥ __subclasses__ () (il W fifi A
PyObject_CallMethod ()).

e £ PyUnicode_FromFormat () ll PyUnicode_FromFormatV () HERINNTEE 248k (£2%F
7 NEEH. KRS+ N8kl intmax_t, ptrdiff_t, wchar_t CFFFH . WAEGEEERIRGEE) 1Y
4. ( Serhiy Storchaka 7¢ gh-98836 157k, )

* PyUnicode_FromFormat () fl PyUnicode_FromFormatV () HARMEH BRI F4AFIMIE &K
B> SystemError. FEZ HIFIMAS HE £ 5 8ok U4 52 0 e HoAth R 2 1l R A2 ) 31 25 R
e, I EFUEMESMISE. (1 Serhiy Storchaka 7 gh-95781 H15THk. )

e BE T PyUnicode_FromFormat () fl PyUnicode_FromFormatV () HF4RMFRENMNE. (H
Philip Georgi 7£ gh-95504 F1 57§k )

s A U __dict_ B E5 5| A AL A TR 28 B 4 Bl Al Py_TPFLAGS_MANAGED_DICT
Hl Py_TPFLAGS_MANAGED_WEAKREF ¥ fU%f tp_dictoffset Ml tp_weaklistoffset., H
HiAh S H i | tp_dictoffset Fl tp_weaklistoffset, {H I A58 4 ¥ #H £ & 4k K
(¢h-95589), Wi H.¥EGE 7T RE &~ 722 2. P W] T Py_TPFLAGS_MANAGED_DICT [ 28 [ 24 if ]
_PyObject_VisitManagedDict () il _PyObject_ClearManagedDict () i H EFGRE
I SEBi i, ZERSE5 N, WHRZH—HH Pyobject_ClearWeakRefs () .

e PyUnicode_FSDecoder () BREATFIZEZRUFETRIELR, U bytearray #l memoryview
KA H3Z2 M bytes BB FIFArE . ( Victor Stinner 7 gh-98393 H1 5tk . )

* Py_CLEAR, Py_SETREF il Py_XSETREF ZIfE H X HSHORME K. WERSHH M5,
XLERHT MR RN 2 B E S . (PR Victor Stinner 7£ gh-98724 H1TTRR. )

o RREAS B SRR N A PUAE B B ALY . X B E PyErr_SetObject () .PyErr_SetString()
DAS H A5 B AR R TG 7 A5 1) bR BFE PR S0 2 AR 2 R4k . (B Mark Shannon 7£ gh-101578
ik . )

* Py RefTotal EAHAEAEEMEMRE EHZN T ABL (AR A L. HEE, X2
AN PN A SR 78 i ELACEE R 3 A s e A R Rl T R B IR 4 IR R T I

_Py_GetGlobalRefTotal (),
o TP RRRSCRE A B R N 2R A e A Y e
- PyType_FromSpec ()
— PyType_FromSpecWithBases ()

- PyType_FromModuleAndSpec ()
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OERAEET to_new KILERFMMEACHF M, 1k Python 3. 14+ Hofpgdt ik . ERIX LR
B2 TTRE) tp_new, MIATBESFECRE R WILEIL -

R PyType_FromMetaclass () (f£ Python 3.12 Hgid) £ 4% [FAIE H A HEH T te_new (F£
Python 24 __new__ () ) BYIGIMZE.

HT tp_new B T “PyType_From** i B JLT-Frf NA, P AN . AT N - 1E
QKA — P P 2T -l AR A an), B (O) RLBUE to_new EHHM. H
HIE AT TR R i 8ad 5 e AN IMEZ — AT REXHAA

- R OCR, A e tp_new:
« QIRIIRAL ATk, AT PAKAE tp_init HSE.

S R T % AR % E M Python B AT S B 4k, W S
Py_TPFLAGS_DISALLOW_INSTANTIATION Jif #5 ¥ H tp_new % H NULL., X ¥
AT Py Type_From* BEHEZ .

- R PyType From* &L WERATE C LIEAEE (B ESLHI/N) , il

iliibgve s Solf=e it
— WRAR 4018 W] PAZE kT to_new, B{# ] Python Hff) warnings.catch_warnings ()
e S .

* PyOS_InputHook fl PyOS_ReadlineFunctionPointer ¥ ANHIE TR g . X2
PRI A6 s o MO AR G 4 RS (T 3k 28 [ A INE IR E Y TR BLHLRAS)

ﬁ@%%gT?ﬁ JEREFFAEA SCRE (B ARBONER) W TR His i Dl. S gh-104668 T i
HEEE.

* PyLongObject X H NMT BT T MUASE M1 fE. B4R PyLongObject WM T BUEFLA
[, (ERLEY RS EAT. W BN BRI, WSO A PyLong_. . . 4T3kHY
AP BRE. GBS TS 42 APT eREUT T 8oy RDE IE 2 B MILES 7/ PyLongObject HIfH:

— PyUnstable_Long_IsCompact ()

— PyUnstable_Long_CompactValue ()

* jfiid PyMem_SetAllocator () WEIN HE Lo Hds AL AR LR L2, T NFEE 4.
BAH B RS ECRS, 8 BT RASZEW. WRAR B E X Eisib A e e 24
HARFESE S NS H8Y GitHub W8 $)1% 45 Gericsnowcurrently.,

14.3 E[I'A

* ¥ PEP 699 [ Eisk, PyDictObject Hff) ma_version_tag FEX T BAEIREYFH.
I T BERFAE G 13 I A B 1R 4 . 1R FBCRFAE Python 3.14 WSk . (1 Ramvikrams A1 Kumar
Aditya ¥F gh-101193 #1753k . PEP i Ken Jin ##£5 )

o CF ARl B AL B
— Py_DebugFlag: 5l PyConfig.parser_debug
- Py_VerboseFlag: i/l PyConfig.verbose
— Py_QuietFlag: it PyConfig.quiet
- Py_InteractiveFlag: il PyConfig.interactive
- Py_InspectFlag: il PyConfig.inspect
- Py_OptimizeFlagqg: s H] PyConfig.optimization_level
— Py_NoSiteFlag: il PyConfig.site_import
- Py_BytesWarningFlag: sglt/f] PyConfig.bytes_warning
- Py_FrozenFlag: i /fl PyConfig.pathconfig_warnings

— Py_IgnoreEnvironmentFlag: sl PyConfig.use_environment
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— Py_DontWriteBytecodeFlag: il PyConfig.write_bytecode
- Py_NoUserSiteDirectory: il PyConfig.user_site_directory
— Py_UnbufferedStdioFlag: i/l PyConfig.buffered_stdio

— Py_HashRandomizationFlag: 75 ) /I PyConfig.use_hash_seed # PyConfig.
hash_seed

— Py_IsolatedFlag: 55l PyConfig.isolated

=

— Py_LegacyWindowsFSEncodingFlag: [l H PyPreConfig.

legacy_windows_fs_encoding
— Py_LegacyWindowsStdioFlag: sitfl PyConfig.legacy_windows_stdio
- Py_FileSystemDefaultEncoding: sl PyConfig.filesystem_encoding
- Py_HasFileSystemDefaultEncoding: i /f] PyConfig.filesystem_encoding
— Py_FileSystemDefaultEncodeErrors: il PyConfig.filesystem_errors
— Py_UTF8Mode: 5 Jfl PyPreConfig.utf8_mode (£ R Py_PreInitialize())

Py_InitializeFromConfig () APIJEM[EIEL PyConfig—iE(#iH .(H Victor Stinner Jj# gh-77782
HER. )

il AT AR Y B 2R B AR 7T A 26 AL ORI 7 Python 3.14 P45 T] . (2h-95388)
structmember. h BEEHCLEIH, BRI, HREHBR TR,
PAER T WFE python. h BIMIPAGH L, ARFA GG I Py HIZE:

— PyMemberDef, PyMember_GetOne () Pl PyMember_SetOne ()

— A% Py_T_INT, Py_T_DOUBLE % (ZWi& T_INT, T_DOUBLE %)

- Py_READONLY (4&HilE) READONLY) I Py_AUDIT_READ (4Emi4RE) jifs
WE T HANFHE Python. h FHARE:

— T_OBJECT (#5i{JH Py_T_OBJECT_EX)
T_NONE (SERTAFERCH I, HAHENE)
IMHATA S B 4E WRITE_RESTRICTED.,
RESTRICTED fl READ_RESTRICTED i Wifl 54, & Py_AUDIT_READ,

- FEHEIE J, Python.h KL <stddef.h> ., ffiff]l offsetof () B, N HA S
M.

EL98 57 I 1 3k SCHRFR S DAROR I A4 FRER AL IR B N 25 o ARBGIHACIS v ABRREANAS , BRAEEISM L
FEAEA R I 44 23 [B) 72 S 2R Rty R AR KRG -

(Hi Petr Viktorin FF gh-47146 $15ifk, T Alexander Belopolsky F11 Matthias Braun 7F 4% 5 i) TAF . )
)

PyErr_Fetch () fll PyErr_Restore () E#FH . i PyErr_GetRaisedException ()
Ml PyErr_SetRaisedException () ft#. (i Mark Shannon 7£:gh:101578 ik )

PyErr_Display () C.EIH, % H PyErr_DisplayException () . (i Irit Katriel J/* gh-102755
FERR.)

_PyErr_ChainExceptions C.EH, %5l _PyErr_ChainExceptionsl, (pj Irit Katriel &
oh-102192 HPETJAL. )

{ii H PyType_FromSpec (), PyType_FromSpecWithBases () By

PyType_FromModuleAndSpec () KAl @ u R EH, T tp_new BRI ME S FH H.
TEECHIR BN G, s deprecated. Call the metaclass instead.
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Python 3.14 ch#% [ IER

e PyDictObject Hfff ma_version_tag FEHTP B (PEP 699 ; gh-101193),
o AR E AR

Py_DebugFlag: 5l PyConfig.parser_debug
Py_VerboseFlag: sit/fl PyConfig.verbose

Py_QuietFlag: il /il PyConfig.quiet

Py_InteractiveFlag: s/l PyConfig.interactive
Py_InspectFlag: sitffl PyConfig. inspect

Py_OptimizeFlag: il PyConfig.optimization_level
Py_NoSiteFlag: Jil/f] PyConfig.site_import
Py_BytesWarningFlag: il PyConfig.bytes_warning
Py_FrozenFlag: s/l PyConfig.pathconfig_warnings
Py_IgnoreEnvironmentFlag: 5/l PyConfig.use_environment
Py_DontWriteBytecodeFlag: iHiffl PyConfig.write_bytecode
Py_NoUserSiteDirectory: s ffl PyConfig.user_site_directory
Py_UnbufferedStdioFlag: 55 /f] PyConfig.buffered_stdio

Py_HashRandomizationFlag: if X |l PyConfig.use_hash_seed fll PyConfig.
hash_seed

Py_IsolatedFlag: #EiH PyConfig.isolated

2

Py_LegacyWindowsFSEncodingFlag: e H PyPreConfig.

legacy_windows_fs_encoding

Py_LegacyWindowsStdioFlag: i5iffl PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: iFi{JH] PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: 55 f] PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: il il PyConfig.filesystem_errors

Py_UTF8Mode: i/l PyPreConfig.utf8_mode (£ Py_PrelInitialize())

Py _InitializeFromConfig () API EM(FIEL PyConfig —dfdi [ .
o filf# immutable types [YAIASEAY ( gh-95388 ).,

Python 3.15 h#3 LAY IE R

e PyImport_ImportModuleNoBlock (): ¥l PyImport_ImportModule ()

e Py_UNICODE_WIDE H[F]: #k ] wchar_t
e Py_UNICODE M[F]: #iLH wchar_t
* Python ] i bR =X :

PySys_ResetWarnOptions () : V&M sys.warnoptions fll warnings.filters
Py_GetExecPrefix (): HUf5 sys.exec_prefix

Py_GetPath () : Hiff sys.path

Py_GetPrefix(): Hff sys.prefix

Py_GetProgramFullPath () : HifY sys.executable
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https://github.com/python/cpython/issues/101193
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— Py_GetProgramName () : HUf% sys.executable

— Py_GetPythonHome () : B PyConfig.home 5 PYTHONHOME Fah& 58y

KREEAPHEEMEREE
PATN APLCE, H@pefols, B 0w ARE R R H .

e Py _TPFLAGS_HAVE_FINALIZE: H Python 3.8 EANFHFHIH

e PyErr_Fetch () : #5H PyErr_GetRaisedException ()

e PyErr_NormalizeException(): Fgitffl PyErr_GetRaisedException ()

e PyErr_Restore(): il PyErr_SetRaisedException ()

e PyModule_GetFilename () : FHf] PyModule_GetFilenameObject ()

* PyOS_AfterFork () : syl PyOS_AfterFork_Child ()

e PySlice_GetIndicesEx(): #HH] PySlice_Unpack () fl PySlice_AdjustIndices ()
* PyUnicode_AsDecodedObiject () : 7] PyCodec_Decode ()

* PyUnicode_AsDecodedUnicode () : FEff PyCodec_Decode ()

* PyUnicode_AsEncodedObject () : %E&Hﬂ PyCodec_Encode ()
e PyUnicode_AsEncodedUnicode () : # ] PyCodec_Encode ()

e PyUnicode_READY () : [ Python 3.12 @RS
e PyErr_Display () : ¥/ PyErr_DisplayException ()
e PyErr_ChainExceptions (): i _PyErr_ChainExceptionsl
* PyBytesObject.ob_shash & i/ PyObject_Hash ()
* PyDictObject.ma_version_tag i{{&
o LFEAHAF (TLS) API:
— PyThread_create_key (): %Eﬁl}iﬁ PyThread_tss_alloc()

PyThread_delete_key () : s PyThread_tss_free ()

PyThread_set_key_value () : /] PyThread_tss_set ()

PyThread_get_key_value () : st/ PyThread_tss_get ()
PyThread_delete_key_value () : il PyThread_tss_delete ()

PyThread_ReInitTLS () : H Python 3.7 AN

14.4 233k
« BBk token.h K3CMF. MRMBCAEMAIFR CIEFICETFE N, token. h KX HZH
Python P8 1M %1119 (H Victor Stinner 7F gh-92651 #4it) .
¢ |Hz{ Unicode API E. 9851k, 1557 PEP 623 T f#i¥/% . for detail.
— PyUnicode_WCHAR_KIND
— PyUnicode_AS_UNICODE ()
— PyUnicode_AsUnicode ()

— PyUnicode_AsUnicodeAndSize ()

PyUnicode_AS_DATA()

PyUnicode_FromUnicode ()
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https://github.com/python/cpython/issues/92651
https://peps.python.org/pep-0623/

— PyUnicode_GET_SIZE ()
— PyUnicode_GetSize ()
— PyUnicode_GET_DATA_SIZE()
* #[& PyUnicode_InternImmortal () pRZCE . (H Victor Stinner A gh-85858 HHE k. )

15 3.12.4 P EETIL

15.1 ipaddress

 £1F T IPv4Address, IPv6Address, IPv4Network fll IPv6Network H [ is_global Hl
is_private {74,
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PEP 644,23

PEP 669,7
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PEP 684,6,31

PEP 688,7

PEP 692,8

PEP 693,3

PEP 695,4,5,17

PEP 697,29

PEP 698,9

PEP 699,32, 34

PEP 701,5,6, 14, 16, 28

PEP 706, 10
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