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Adam Turner

A0/ Python 3,12 4L 311 HEMAORAFHE. Python 3.12 ELF 2023 4F 10 J1 2 H %t BHRIEAN (i
B, WZ[# changelog.
S

PEP 693 -- Python 3.12 %711 %l

1 HE--RAHER

Python 3.12 fi Python 4iFEi i (IR RAE R AL, LA ROV S RIBRMERE RSO . R0 s J: 54
FEFREEL 70 T APL, AT PERTE R PESE T . (AR IE , distutils B WERMERE HSH. os
A pathlib REISCHE RGN TV O, I LA B A H 37 T 4T

OIS B T, A0 AR R VE S U EL BRI, TTDid you mean . HLRIH ELKSE
PREIBCHE . BRI 0T 5% 14 A type WPAVRTF T 12 AR 28712 L 5 A5 A R Bl T e
HOE.

AR R E LI A RIS AT TR HRO— A (RO . 09 T RSERATY W1
HIBCICRS, 0 RHEE S5 e 2% . R T RN 5 SR B I, 3 B AT A
PR PEP; {FLifFE 25— FLICIUARHEC 56 45U, PEP A0 R4 IAKEE T

BT TR -

* PEP 695, FKAESIEEAM type 4]
BRI -

« PEP 701, f-"FfF BBk n vt
fRRE R A A -

* 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

e pathlib.Path B LTk

* 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%.
LA

o 3k H HACL* 1 H i 205 1E s IAIE A AL S E:4C SHATL, SHA3, SHA2-384, SHA2-512 il MD5 f 4 &
hashlib 5Bl XL ESLBLOR RN (UAE 2 OpenSSL AR e LB I TH B A Y [ul 3R LE2 -


https://peps.python.org/pep-0693/
https://github.com/hacl-star/hacl-star/
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« PEP697, FasE C API 2

* PEP 683, jKAXIH
CPython SZ3 Y st :

* PEP709, #ESNABL

* %J Linux per £ PERE/ TR CPython 37 H¢

© TEZ SPGB BRI R
AU -

e PEP 692, ffiff] TypedDict AR **kwargs

e PEP 698, typing.override () HE/figs
HEMFH . FEBRERR S -

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

BrifvE R El] TypevarTuple fil ParamSpec B2, DAL IR SR Typevar £2:


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
W25 2 0L 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

B35S 0L 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,

(Hy Eric Snow 7E gh-104210 2 57k )

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 £ gh-103082 F1 57t . )

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 7& PEP 709 FF 5i k. )

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):
(BLFT0)


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

(% L 50)

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 WHET Y P E A import x from y MAE from y import x ;74 H) SyntaxError 45
W EL. (H 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

AAAAAAAAAAAAAAAAAAAAAAA

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

e MRMA from <module> import <name> {EH]5| K H] ImportError R IAE S FER I
<module> FIHT] &%t <name> H(E$EHAYEHY . () Pablo Galindo ¥ gh-91058 H1 ik . )

>>> 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 AXRARBRTBIFIGFM

ARG T 0 JOUGER A typing BIRAY R,

3.1 PEP 692: {# [ TypedDict #{TEIEHA **kwargs HBRT

e A PR **kwargs KARE (fh PEP 484 5| A) RAVERNA **kwargs #PJ@T [l —JAUH)
LT U T R
PEP 692 il i OB AL I T I LE 1 — PP RS BT XT * *kwargs AZRABARTET 3

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

year: int

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

FLAIH S PEP 692,
(H Franek Magiera £ gh-103629 H1 5tk . )



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 .

Yk

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"

HZH77 2 I, PEP 698,
(rhy Steven Troxler £ gh-101561 5Tk )

4 HipiEsttes

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 . )

* sum () BAEMEH] Neumaier SRR DABGE X UBEHR & 1 B BONE SRR SR A2 S A HER P A
H‘Hﬁg%ﬁ . () Raymond Hettinger 7£ gh-100425 F1 5Tk . )

* ast.parse () MIESTEMT U S S FE W EAIEEE| % SyntaxError Mi A4 ValueError.(H
Pablo Galindo 7E£ gh-96670 F1 5k, )

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 iR

.%D

6 BrtHIERR

6.1 array

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

6.2 asyncio

* 7£ asyncio MWHAEBEFWHREGE TR EH S . asyncio MTEF LAREGRAES AR FH#HT
ABIE ], HAETV-E SRS OL R sendmsg () o (H1 Kumar Aditya 7£ gh-91166 H157#R . )

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 FiI Itamar Oren 7£ gh-102853, gh-104140 F1 gh-104138 F1 57k . )

o ¥£ Linux I, #1M os.pidfd_open() ] § H G LAEM asyncio 2Ri\k & ffi fi] asyncio.
PidfdChildWatcher [fj ~NJ& asyncio.ThreadedChildWatcher., (] Kumar Aditya & gh-
98024 7Rk )

o IUAEF ARG A 2 8 0 REAS-G 00 H SRR AT H I A8 (FE 32 SO S 0 R 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
TE gh-99388 H Rk . )

e RINT asyncio.current_task () [ C SEIPASEIL 4 - 6 fZ19Hmi#E . (H Itamar Oren #] Pranav
Thulasiram Bhat 7 gh-100344 H5THk . )

e asyncio.iscoroutine () BHENENEFIRFE] False, [HH asyncio NXREHMEG I ET A Ay
P FE. (1 Kumar Adltyaﬁ gh-102748 H1 57k )
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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 I T math.sumprod () fTiTERMZ M. () Raymond Hettinger 1F gh-100485 H 5Tk . )

* 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
SCFR B EE], st_ctime ESFFH, (ARG S AIERTE (AT 5HAM V-G RFF 280, FRRHR
[ 55— IR TCEAE ] ) o st_dev AIRARGIL 64 fi, st_ino AJDARIL 128 {7, FARRHTAR
SCE RS, I H st_rdev IRARE N, MEAENIEFIE. X RETERSHUA R 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
¢h-103693 15k, )

6.15 random

e ¥8IN'Y random.binomialvariate (). (H Raymond Hettinger ¥F gh-81620 H1 5 Ek. )

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

6.16 shutil

* shutil.make_archive () BUFERF roowdir ZHME 1% 45 RV E R B @ SUIFRIRRT . TEXFMEIL T,
TZZ;EII R 1 2 FJIJIVIEE%EE&)ﬁl rootdir EHATEERS . (H Serhiy Storchaka 7 gh-74696 H15¢
Fik -

e shutil.rmtree () MAEREZ— NS E onexc, T 2—12A onerror RN RS, (HERE
%—/I\ﬁﬁggfﬁﬂﬁﬁfzg—/\ (typ, val, th) =JCH . onerror E¥FEM . (h Irit Katriel 5 gh-102828

e shutil.which () RIS EM omd B8 H 44, 78 Windows 47 &2 PATHEXT ¥
BB AF PATH qﬂg& PLET5 . (p Charles Machalow 7 gh-103179 H1 5. )

shutil.which () ¥ # Windows I & 4 #® $h 47 X 4 w #H H
NeedCurrentDirectoryForExePathW, PATHE BN Y al T/EH WLk E NIER
4%, (f Charles Machalow 7E gh-103179 15k, )

TE Windows | shutil.which () 768 % #4214 A b 7 B 4% VCIC 2 B 1] omd 5 2k H
PATHEXT {2 {4-AH DC L ) 6 42 (Efa Charles MachalowFEE ch-103179 57k, )

6.17 sqlite3

o BT —A 6544710, () Erlend E. Aasland 7F gh-77617 157k, )

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
oh-83638 q: T )

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
gh-103489 A1 57Hk. )

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

By ——durations fyATHEI, R N A8 I pil:

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 THHEEMLIE

* M Unicode Xf G HE [ T wstr Fl wstr_length Bii. XEEHXRI/NE 64 (iP5 LT 8
A8l 16 NFEFT . (PEP 623) (Hy Inada Naoki ¥ gh-92536 HTTHk . )

o BN T AER R ERR FP 6 A BOLT b (b g8 i SEI6 1 S 4, ICRHEF A RER 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 Ay ar

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 WRINT CALL_INTRINSIC_1 #%4~. (H Mark Shannon 7 gh-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 . )

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. )

9 ®RMIA
10 #H

* 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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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, (H Shantanu Jain 7£ gh-91896 H1 otk . )

* 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: 2% email.utils.localtime () Y isdst % . (H Alan Williams {E gh-72346 it
Hik<)
* importlib.abc: BLF M A2, T1HIFE Python 3.14 Hifgk:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
{#iff] importlib.resources.abc U
— importlib.resources.abc.Traversable
— importlib.resources.abc.TraversableResources

(rhy Jason R. Coombs #il Hugo van Kemenade £ gh-93963 H1 57k, )

* 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. ) .)

¢ Os:!

— ¥£ 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",
* shutil: shutil.rmtree () [ onerror ZEEMFTH; TH U onexc. (H Irit Katriel 7 gh-102828

* 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 )
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https://github.com/python/cpython/issues/101588
https://github.com/python/cpython/issues/84559
https://github.com/python/cpython/issues/97850
https://github.com/python/cpython/issues/85984
https://github.com/python/cpython/issues/99726
https://discuss.python.org/t/33555
https://github.com/python/cpython/issues/102828
https://github.com/python/cpython/issues/90016

- 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 3+%I7E Python 3.13 Sh#gR%

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 R :
* 1ib2to3, PAK 2to3 FEJ¥ (gh-84540)
APL:
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 fiiAZERER (gh-89519)
e importlib.resources FEFHIITE:

contents ()

— 1s_resource ()
— open_binary ()
— open_text ()

- path ()

— read_binary ()
— read_text ()

H M importlib.resources.files (). 2 W, importlib-resources: Migrating from Legacy (gh-
106531)

10.2 it%i7€ Python 3.14 higR
LR AP L4475 I 45 7E Python 3.14 S [4.

* argparse: argparse.BooleanOptionalAction K] type, choices ¥ metavar 2
* 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.
e pkgutil:
— pkgutil.find_loader ()
- pkgutil.get_loader ().
* pty:
— pty.master_open ()
- pty.slave_open|()
e shutil: shutil.rmtree () [¥ onerror Z%%
* 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 thiy {532 ThEE

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

* locale.getdefaultlocale () (gh-90817)
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10.4 RITERKRAE PR

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
LG UONBRE R . (2h-87999)

11 Bi&

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 HIGEFFCAMHHAM T HWIIH, 7IPAZ% setuptools WiH: EA
SRIMHL T distutils. ([ Victor Stinner 7£ gh-92584 H1 k. )

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 Al distutils fl, K HEfN]E setuptools 1 H BEB4-
X TFAEBATH R e H W24 setuptools i H B K 2 — I HpZese (GEH
Je il pip) .

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

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

11.6 ftplib

s BI& T ftplib B FTP_TLS.ssl_version KJgM:: M context T2, (H Victor Stinner ¥F
gh-94172 Hi5tHk. )

11.7 gzip

e BI4T gzip H gzip.GzipFile f{ filename JE%, H Python 2.6 ;&BiZEHEWFN, B
name JEM. EAEHAT, MR filename BEHERA gz XUV RAMSIEME . (B Victor
Stinner £ gh-94196 F1 57k, )

11.8 hashlib

e 2T hashlib 1 hashlib.pbkdf2_hmac () (4l Python SZHH, ‘&£ Python 3.10 B3 .
Python 3.10 J 5 # i A 55 3% OpenSSL 1.1.1 (PEP 644): % OpenSSL A2 4L T pbkdf2_hmac ()
HY SRRy C 280, (Hy Victor Stinner ££ gh-94199 F1 k. )

11.9 importlib

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

— importlib.util.set_package, importlib.util.set_loader Hl importlib.
util.module_for_loader ¥JE#FK:. (M Brett Cannon F Nikita Sobolev 7£ gh-65961 Fil
¢h-97850 HI5TER . )

— X} find_loader () fl find_module () API {37 #rEi#%% . (rh Barry Warsaw 1 gh-98040
TR - )

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

11.10 imp

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

imp. ¥ None i A2l 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
- RE A 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

(Hy Erlend E. Aasland 7£ gh-92548 17t )

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

s MR THZREFHM unittest Fii:
- —8b TestCase HFYERIHNA:
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[RE=3::]: 0l B4 Fik# 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.)
(Hy Serhiy Storchaka fF gh-89325 F1 k. )

11.17 webbrowser

o M webbrowser B T XM NS #5100 X Hr. A BRAMI Y #5 845 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__ () . (i Victor Stinner ¥F gh-94383 F1 57k . )

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 Hi=EIR

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 MNZABRHEERHAM RS BR T Jython FEZMEALER. (1 Nikita Sobolev 7 gh-99482 HHTTHK. )

* M ctypes B[R T _use_broken_old_ctypes_structure_semantics_ jifhx. (i Nikita
Sobolev 7F gh-99285 H 5Tk, )

12 #2453 Python 3.12
TGN T SRR 0 B DA S RT e T B A ) A AR A O

12.1 Python API #9354t

o FUAEXS T IE W) ik 2 Bl o 5 | R A 2 40 kR B B AR A R0 . IRAE R 242 ASCIT £+
FFAIWEREET I . A BB B e AR R i - A4 R BIAE R B 5 ASCIL ), £ R &
2%, (H Serhiy Storchaka FE gh-91760 F1 5T Hk. )

« #Fr T H Python 3.10 #9555 11 randrange () PJfig. PAHI, randrange (10.0) & JCifiHbFs
#:°h randrange (10) . BAE, ©¥5| &k TypeError. ML, SFTIEFEEEAN randrange (10.
5) #{ randrange ('10") Frg| &AW F & BE M ValueError ¥ N TypeError, XMW1 T
randrange (1e25) &M randrange (10**25) B KT R FP R ERIESE A )80, (]t Serhiy
Storchaka 7F gh-86388 i, )

* argparse.ArgumentParser M (FlU fromfile_prefix_chars &) SEESE %4
s A R A HER BN B SCA G DA% (BN locale.getpreferredencoding (False)
JEH) 2k filesystem encoding and error handler. ¥£ Windows £ 4% P &5 04 4di il UTE-8 T A2
ANSI I 1T ok g 7

* Bl THE Python 3.4.7 Fl 3.5.4 95 I T asyncore [ smtpd Bid. HEERBAZET
asyncio B aiosmtpd PyPI f&iH,

* shlex.split (): f& A None fEH s ZEIMAERF 5 K 25, MAEER sys. stdin, ZFFHETE
Python 3.9 i %3¢ H . (FH Victor Stinner £ gh-94352 15tk . )

o os B AT Z B FI RIS, W bytearray fll memoryview 288 HEEZHHHH) bytes
KA 5455:, (| Victor Stinner 7F gh-98393 Hroik. )

o JYE syslog.openlog () #l syslog.closelog () WA T RS K. syslog.
syslog () AFIHETMEREAS P AT, (HH$E2 syslog.openlog () TYEF MRS MM . X
SORTRR AT T R, B A B Pl RE S 2 BN . X — MU BT SE I AR bR
B BAN, syslog @ —MEIXNHERES R R I LR, X e VE YR T2 i AR s 2. (h
Donghee Na 7F gh-99127 F1 57k . )

* KREAIHM cached_property () MBUETTAERREER, PUMIZAT R SAEIM P A L0 BiE ,
M-S E R BUE 1 . XERE WER AR RN 12T, ZeAr R MR I ek RO m] ATE B AN SE i) v
IBATAIE—W e W T REEE R ZARIE (BIANRLRSE A HR FE AR S ) At g 1 55—
/l\{’gzgﬁfzgéiﬁﬁﬁ%?&ﬁlﬂ%ﬁ% o WERTFEIRA, AITEGAT BRI R K 52 AR 17 i A
LIPE BRI

* Bl¥f sys._current_exceptions () K& M MZFE ID 3 7% LH B, MARZE (typ,
exc, tb) JCAMMSF. (fh Irit Katriel 7 gh-103176 BTk, )

o Mffif] tarfile 8f shutil.unpack_archive () $£H tar SCHERF, & A filter 2505 B 7] B
A NEE| BN G R RH . 7217 tarfile-extraction-filter T ff 1 .
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o HFHE PEP 701 15| AW X tokenize.tokenize () #ll tokenize.generate_tokens ()
BRI B S AR R AR T MU . X EWRCE N B - A ) STRING 6] T &2 ik 77 4= PEP
701 FE IR IC: BT T RaA A HEAT 3 T A A 2 R e BAE IR A FSTRING_START,
FSTRING_MIDDLE fl FSTRING_END &x4f i T f-FAFHR 1) “FAFER” #ar. Blanxd T -5 475
frstart {1+1} end" [HIRAH MFZR A

[1,0—1,18: STRING "f'start {1+1} end"'
T BT R A RE AR

1,0-1,2: FSTRING_START 'f"'
1,2-1,8: FSTRING_MIDDLE 'start '
1,8-1,9: OP 1y
1,9-1,10: NUMBER 11
1,10-1,11: OP 040
1,11-1,12: NUMBER 110
1,12-1,13: OP B
1,13-1,17: FSTRING_MIDDLE ' end'
1,17-1,18: FSTRING_END 0mo

U4, HF PEP 701 [T 0 B4 iR v] BE S S 30— ST o s . s SR L AT S
— FEXF—LETERL Python 44N | A 4Rl I AH 1) JCIY type JEPEEL A ERRORTOKEN 4EH OP .,
- NPT AR I WS TEREN 2T —#E5] & tokenize.TokenError,

— FLEORTEREE IO Python fUIS IAEL 5] & tokenize. TokenError MANTEHATS A}
iR [ME LAY ERRORTOKEN ] JC.

= AE[A— 3OO AR A BT R AT ARV e A P32 2 3T 2 25| & TabError.

o IFE threading BATiH] _thread Bt HA is_main_interpreter g1k, B E— P AH
SR REOT A A R R A R TR [E] True,

A4 T B E X _thread fHK RSN AL PR 2482t _is_main_interpreter (). (&
I, gh-112826.)

13 #E%Ef

* Python NFHififf] setup.py RMEILTZR C P . SLSCAMESEHRIFSEAE configure
ARSI . PR Makefile R, KREZHP R pkg-config IHFEERNF M. (Hh
Christian Heimes 7£ gh-93939 F1 it )

o BUEFRENWAHMWMNMESN va_start (), fll va_start (args, format), KA4# Python. i
TEFALS TR ESH va_start () . (H Kumar Aditya 7 gh-93207 F1 57k . )

o BUFEANSR Clang 41348 4% % ThinLTO #E55 1] CPython £ %f HAE A BRIA B9 BEHZ I A R AL SR . (H
Donghee Na 1 gh-89536 51k . )

e JE Makefile HI¥RHIT COMPILEALL_OPTS ZFEPAZE TS make install HIf¥) compileall 3T
(BRIME: —30). FFHF 3 4% compileall firdGF AT PAE— UM BT L0 (0, 1, 2)
#.pyc 344, (1 Victor Stinner 7£ gh-99289 FH iRk . )

* k64 {3 LoongArch ¥’ T & =k
— loongarch64-linux-gnusf
— loongarch64-linux-gnuf32
— loongarch64-linux-gnu
(H1 Zhang Na 7F gh-90656 F1 57§k, ) )
e PYTHON_FOR_REGEN FI7EZE %L Python 3.10 5§ 5 Hi A% .

28


https://peps.python.org/pep-0701/
https://peps.python.org/pep-0701/
https://peps.python.org/pep-0701/
https://peps.python.org/pep-0701/
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o FEZEZA autoconf 2.71 Fl aclocal 1.16.4 4 fEE H 4 B 'configure. (H Christian Heimes 7F
¢h-89886 HITTHR. )

* 3¢ python.org /) Windows iz 4~ F1 macOS 255 17 BL7E i i} OpenSSL 3.0,

14 C API 9738 {t

14.1 FHEv%e

* PEP 697: 5| AT ARiE C APLJZ, T RAKAR AN JIT i 4 502 % TR, ix APL ] fE&AE
CPython [N EHRAS i A AR AR AR B S . HONAAEA AR A PyUnstable  HiZhR
ice

PR X G et
- PyUnstable_Code_New () (i PyCode_New B4 1M k)
- PyUnstable_Code_NewWithPosOnlyArgs () (H PyCode_NewWithPosOnlyArgs {44
1fif )
RIS} REBIM i (PEP 523):

- PyUnstable_Eval_RequestCodeExtralndex () (| _PyEval_RequestCodeExtralndex

A IR
— PyUnstable_Code_GetExtra () (§ _PyCode_GetExtra NI k)
- PyUnstable_Code_SetExtra () (| _PyCode_SetExtra {4 k)
J5A A FRRFAREETT Y BB V) APT KA Bl e .
(thy Petr Viktorin ¥£ gh-101101 F1 57k, )
o PEP 697: VI T I T4 RSB fA R R 5 40257 APT:
_ PyType_Spec.basicsize MBABRGEL, T DGR IR Y TR,

— T PyObject_GetTypeData () fll PyType_GetTypeDataSize () PARIFIINEFE T
R LB .

- ¥’INT Py_TPFLAGS_ITEMS_AT_END il PyObject_GetItemData () PARIFLLHY @
FLEETT AR KNS, fUFE PyType_Type.

- WY Py_RELATIVE_OFFSET PASLIFHRRE T IRAEEMAR E L K.
(th Petr Viktorin ¥£ gh-103509 F1 57k . )

o ININT i 2R C API (R4 PyType_FromMetaclass (), ‘BfiJ§ T &4 ) metaclass 506 A
) PyType_FromModuleAndSpec () #4772 4k. (H Wenzel Jakob £ gh-93012 13k )

o FE ZBRPEIN T TR R AR vectorcall HBURTA ARG AP
— Py_TPFLAGS_HAVE_VECTORCALL
— PyVectorcall_ NARGS ()
— PyVectorcall_Call()

— vectorcallfunc

AE Y — AW __call_ () FEWERMER, %% Py_TPFLAGS_HAVE_VECTORCALL
HE bR B B B Bro X B £ vectorcall W] DA Z¢ 4z M A T R AR R A (EP A AN ATAR G AR
Py_TPFLAGS_IMMUTABLETYPE M HEZRH) . R EH tp_call WA AR A ALK T
Py_TPFLAGS_HAVE_VECTORCALL Jifihx. (i Petr Viktorin 7 gh-93274 FRTiHk. )

T Py _TPFLAGS_MANAGED_DICT #il Py_TPFLAGS_MANAGED_WEAKREF Jf#R. X¥f: 44"

JEIAESFR G __dict_ MEHTIHIBANCRINFE, o5 HE A A Ry e
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* 7F Z PR APL s m 7 H vectorcall #0473 A ) APL:
— PyObject_Vectorcall ()
— PyObject_VectorcallMethod()

— PY_VECTORCALL_ARGUMENTS_OFFSET

X B M vectorcall Y& PSR & A i AL H S BRAEAR 7T DAKE 32 PR APT H ] . (H Wenzel Jakob 7
2h-98586 HI5THR. )

WS T WA B w4 H K B PyEval_SetProfileAllThreads () yi|
PyEval_SetTraceAllThreads (), FfVFTEE B F B AE B G 12 47 26 F8 0 i B 38 I A
AEMTER . (H Pablo Galindo FE gh-93503 H1 5Tk . )

e >k C API SN T #H K% PyFunction_SetVectorcall () TR E L E PyFunctionObject
iy vectorcall =B, ([ Andrew Frost ¥F gh-92257 157k . )

o C API I it Pycht _AddWatcher (), PyDict_Watch () FIFHx AP HMFEIE, PAELE
,\%%WEAIETU"‘]H%I X FE AT ERERS . JIT giigas skii 4% . (i Carl Meyer #£ gh-91052 1
ﬁmﬁo
* WNINT PyType_AddWatcher () Fl PyType_Watch () AP J] -y MF 18] 94 DA 2 i 2 24 2% T 5
41, (H Carl Meyer 7£ gh-91051 FFoiEk. )

* "INT PyCode_AddWatcher () fll PyCode_ClearWatcher () API fJ-T MBI DA ST AL X
SO A S A, (f Itamar Oren 7F gh-91054 F1 5k )

s ININT PyFrame_GetVar () fll PyFrame_GetVarString () pRELH T i i 44 # 3f F B i Ax
. (H Victor Stinner £ gh-91248 H1 5Tk . )

e s/l PyErr_GetRaisedException () il PyErr_SetRaisedException () ) A TARERIKE
MHRE . X LR BOR P2 A RN SR, ARG IIEC F MM PyErr_Fetch () F
PyErr_Restore () A=A XAEANE S HASIF HE 5%, (H Mark Shannon f gh-
101578 W57k, )

* ¥ M T _PyErr_ChainExceptionsl, B # % — 1R % L, H T HMAIHA API
_PyErr_ChainExceptions, JgEIEWFM. (i Mark Shannon 7§ gh-101578 5Tk . )

e ISIIT PyException_GetArgs () il PyException_SetArgs () YENEHEREH TR MG
BB 25 T A 1 BB args. (EE Mark Shannon ¥£ gh-101578 '13 TRk )

* IS il T PyErr_DisplayException(), E# % — MR & LG, H T HMKIHEL API
PyErr_Display (). (H Irit Katriel ¥ gh-102755 H5iHEk. )

* PEP 683: 5IAT AL %, EAWNRLLTIHITE, X C-APT AT E L :

_Py_IMMORTAL_REFCNT: % SO 4015 D -5
SRR AE TS

_Py_IsImmortal Kl xR mHARAET T

PyObject_HEAD_INIT iX:RHits| M iHEcwiiste
_Py_IMMORTAL_REFCNT il & Py_BUILD_CORE fifi FHHY,

SSTATE_INTERNED_ IMMORTAL — AVl %F N unicode Xf 2 ih# i 4F

RIKAERTG
SSTATE_INTERNED_ IMMORTAL_STATIC —/MI4 A unicode

Rk A HE ST 5
sys.getunicodeinternedsize iXPfiR ] 5 it A unicode

BRI S . IUHE refleak. py F7 25X A BEIEAAHIIE B55 | T2 4 Be A e

(1 Eddie Elizondo 7 gh-84436 F1TiHk . )

o PEP 684: 3T Py_NewInterpreterFromConfig () HEfl PyInterpreterConfig, AJH]

TRIEAA B GIL 1 7 Rdt. (EZ (GRS WPEP 684: A1/t 4% % GIL. ) (i Eric Snow &
gh-104110 H5iHk. )
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o 7E 3.12 it 5ZBR C APL H1, Py_INCREF () fll Py_DECREF () PREUINAE(H A 175 BH ok 008 FH 89
SR DAL SN . (Hy Victor Stinner 7£ gh-105387 157k )

14.2 #3483 Python 3.12

o HF Py_UNICODE* /R 1IHZ Unicode API B Wi FS 1%, 51T 3| HF UTF-8 5§ wchar_t*
i) API,

e PyArg_ParseTuple () SSHENT BN H T Py_UNICODE* A& (BN u, 2 %5). ¥
i F% 3| HAth Unicode #%3040 s, z, es fll U,

e tp_weaklist X F A &SN B RB P IH A N NULL, X & PyTypeObject L —A N
WL EF B, BERATE 2 EIR B X 2L AR A A RE TS 5 58 B 8 5 1) 2] 9% 5 B ki
G B, W E R A A S C-APL, B AE o R (BRI )

_PyObject_GET_WEAKREFS_LISTPTR() .

o WAEX WL HIHY PyTypeObject . tp_subclasses A REARZ —DHMBIXN LRI N TR
X — S FRATRF RO, void* . FRATFRENX — 28 T B 1A ANREYS B 7 0 815X A N &
T B
R T KM A %, W VW M Python J7 ¥k __subclasses__ () (fl 41 fF H
PyObject_CallMethod ()).

e ¥f PyUnicode_FromFormat () fll PyUnicode_FromFormatV () FEHINTEZAERIETN (L%
3. NEEH. KRE+7SoE#, intmax_t, ptrdiff_t., wchar_t CFEFFH. nZ G EHRE) 1
% #5. (H Serhiy Storchaka £ gh-98836 FH TR )

e PyUnicode_FromFormat () fll PyUnicode_FromFormatV () HARMH SIAE N F45IMAE Sk
H—> SystemError. FEZ HIMIIUA B 2 SEOUS T4 5 10 BT A AR 4 R A2 1 1) 45 R
e, I EFEMEIMYZSEL. (B Serhiy Storchaka 7 gh-95781 H15THk. )

* 85 7 PyUnicode_FromFormat () fl PyUnicode_FromFormatV () HEHRMFREMNE. (H
Philip Georgi 7 gh-95504 F157fik. )

o A BN __dict__ EUES 5N H9 P S Y 4 S i ] Py_TPFLAGS_MANAGED_DICT
Ml Py_TPFLAGS_MANAGED_WEAKREF ¥ fU%f tp_dictoffset fll tp_weaklistoffset., H
HiAS S H i ] tp_dictoffset Fl tp_weaklistoffset, {H I A58 4 ¥ #H £ &= 4k K
(gh-95589), T FLMERE T fE & 48 2%, 7B T Py_TPFLAGS_MANAGED_DICT ¥ 25 [ 24 ¥
_PyObject_VisitManagedDict () fil _PyObject_ClearManagedDict () KM FIHTHFERE
I SEB F . ZRERISTIH, HBR 22— PyObject_ClearWeakRefs ().

* PyUnicode_FSDecoder () MECATFEEZELIFI RIS, W bytearray fll memoryview
HA: 2 W bytes BB FH 747 . (i Victor Stinner 7£ gh-98393 HF 5Tk . )

e Py_CLEAR, Py_SETREF fl Py_XSETREF ZHE H &N HBHORM K. WIRSECH M0,
IXLEPH TR MR AN T . (| Victor Stinner 7 gh-98724 HhTTHk. )

* ﬁﬁ*%%%ﬂ@%ﬁ&‘é%%%fﬂﬁé%fﬂ?@%ﬁ’ﬂo ﬁ%‘a]ﬂi% PyErr_SetObject () .PyErr_SetString()
DA A 15 T TR AR T A5 1 R BUE AR A 2 RTER 2 LR 4k . (F Mark Shannon 7E gh-101578
HITTER . )

* _Py_RefTotal T A i R4 1 2k 1M ff
AN 4 R 22 9 HALTE Bl A mT
_Py_GetGlobalRefTotal ().

o T TH ) RO AR B R SR AL R A i Y Tk

— PyType_FromSpec ()

AT ABL By HEAME. WHERE, XE—

B
o TSR AR AL X B B IR 4 4R BT AR

— PyType_FromSpecWithBases ()
- PyType_FromModuleAndSpec ()

OERGEELT tp_new KILERRMMBEACHF M, 1E Python 3. 14+ Hofgdh ik . WERIX LR
22T tp_new, MIATEESFECRE BRI HILEIL -
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5L R PyType_FromMetaclass () (£ Python 3.12 W) B 2% IEA @ A EH T tp_new (FF
Python H12%y __new__ () ) MYTEIKAIE.

HT tp_new B | “PyType_From** s B LT Fra N, HIMHE AN . AMITH - 1E
QIR — P PR 2 TR - M E AR AL AR, Hh (O0) KLBUE tp_new EHIHN. H
HIE A T Bl I SR 7 e PATRIMEZ — AT REXR /A -

- WPRARIERIETCR, iR A tp_new:
« QAR ATk, AT PARRAE tp_init HSEA.

< H® oL X A F O#E M Python B AT L 4k, W fE A
Py_TPFLAGS_DISALLOW_INSTANTIATION Jif #% ¥ H tp_new & & NULL., X ¥
EH A Py Type_From* pREHEZ .

- WM PyType_From* Bi#L: WRATEE C LIAORHE (A ECELBIN) , il

ENiibIve sy, Sellfe:e it
— AR 4oi8 0] L2 BT tp_new, #i{# ] Python fFf) warnings.catch_warnings ()
g e,

e PyOS_InputHook fl PyOS_ReadlineFunctionPointer ¥ AFAE TR T HEH. X2
PR Ay P i o OB R G 22 JReRAS (T Ik 28 R A INE IR E 3 TR BLHLRAS)

ii’d%}&ﬁéT?}” JEREFPAEA SCRR (SO ARBONER) TR Ha i l. 1551 gh-104668 T f#
HZfER.

* PyLongObject M H NMTBHAT T2 MUASE B RE. B4R PyLongObject I NTRTBLRTLA
(g, (B AT S AT AR BON N CE TG, i B DA PyLong_. . . §T3kHY
AP %, GBS TP 42 APL R B0H T 805 1) il 22 B HLg 5719 PyLongObject HIfH:

— PyUnstable_Long_IsCompact ()

— PyUnstable_Long_CompactValue ()

* iHid PyMem_SetAllocator () WEM HE X R MAELA R EBRL 2N, LIRNAEE 4.
WA B CORPRESH A BLE, GFF 17 REAXZEm . WAARP) B E XA Easit AN S L 4
HAREZEFE SN A]H— 5 GitHub [0 831 H$01% % Rericsnowcurrently,

14.3 H

* 4% PEP 699 (23K, PyDictObject 1) ma_version_tag FEO T RBIHEHF M. Ui
A 7 B AR 1 B A B IR s . X P BORFFE Python 3.14 WS, (1 Ramvikrams F1 Kumar
Aditya 7£ gh-101193 157k . PEP Hy Ken Jin {#5 )

s B ERECE AL A
- Py_DebugFlag: ffiff PyConfig.parser_debug
- Py_VerboseFlag: ffiff] PyConfig.verbose
— Py_QuietFlag: ffiffl PyConfig.quiet
- Py_InteractiveFlag: {#iff]l PyConfig.interactive
— Py_InspectFlag: {§iff] PyConfig.inspect
— Py_OptimizeFlagqg: {§iff] PyConfig.optimization_level
— Py_NoSiteFlag: ffiffl PyConfig.site_import
- Py_BytesWarningFlag: {§iff] PyConfig.bytes_warning
- Py_FrozenFlag: ffiffl PyConfig.pathconfig_warnings
- Py_IgnoreEnvironmentFlag: ffif] PyConfig.use_environment
- Py_DontWriteBytecodeFlag: ffif] PyConfig.write_bytecode

— Py_NoUserSiteDirectory: ffiffl PyConfig.user_site_directory
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— Py_UnbufferedStdioFlag: ffiffl PyConfig.buffered_stdio

— Py_HashRandomizationFlag: f#i i PyConfig.use_hash_seed Hl PyConfig.
hash_seed

- Py_IsolatedFlag: fliffl PyConfig.isolated

— Py_LegacyWindowsFSEncodingFlag: {ii H PyPreConfig.
legacy_windows_fs_encoding

- Py_LegacyWindowsStdioFlag: ffiffl PyConfig.legacy_windows_stdio

- Py_FileSystemDefaultEncoding: {§if] PyConfig.filesystem_encoding

— Py_HasFileSystemDefaultEncoding: {fiff] PyConfig.filesystem_encoding

- Py_FileSystemDefaultEncodeErrors: {§iff] PyConfig.filesystem_errors

— Py_UTF8Mode: ffifff PyPreConfig.utf8_mode (Z )L Py_PreInitialize())
Py_InitializeFromConfig () API W 4 {#iH PyConfig. ([ Victor Stinner ¥E gh-77782
TTHR- )
i AT AR A BRI A T AR 26 AL MOE e HEAFAE Python 3.14 thgi 55 ] . (2h-95388)
structmember. h LCAFCHF N, AL BT ARSEE IHREA TR HAE .
PAER T WHE Python . h BIWIHAG N, ARFAFIERIN Py HIZR:

— PyMemberDef, PyMember_GetOne () il PyMember_SetOne ()

- M Py_T_INT,Py_T_DOUBLE % (2 Hi’N T_INT, T_DOUBLE %)

— J#hR Py_READONLY (Z Hi& READONLY) fil Py_AUDIT_READ (X Hi NE&KEE)
Python.h FAJLAIH BA #ER
T_OBJECT (ffi[f] Py_T_OBJECT_EX)
T_NONE (ZHIARFAICHRS, I HALLPER)

AT $EER) 22 WRITE_RESTRICTED,
RESTRICTED fl READ_RESTRICTED %, 4[6T Py_AUDIT_READ,

— fEHUEELE H ) Python.h RALF <stddef.h> . fliJf] offsetof () B}, WFEHFHALSTE
Mo

ELRF 0 Sk SCERRFR S DA R O A4 PRI AL F R A N 2 . ARG IHAR RS A] DAARFRAAE . BR ARSI L
FE48 TN IC A 44 23 (8] 72 S 48Ry AR K TR B -

(i Petr Viktorin 7E gh-47146 $1575k, 7T Alexander Belopolsky F1 Matthias Braun 7£ 45 g i) T./E. )
)

PyErr_Fetch () fll PyErr_Restore () C.#iFH M. il PyErr_GetRaisedException ()
M PyErr_SetRaisedException () ﬁ’gﬁ (F7 Mark Shannon ¥F:gh:101578 TRk )

PyErr_Display () C#iF M, %/ PyErr_DisplayException (). (H Irit Katriel ¥£ gh-
102755 Wik )

_PyErr_ChainExceptions B4 F . W _PyErr_ChainExceptionsl. (g Irit Katriel

TE ¢h-102192 HroiEk . )

{gi H PyType_FromSpec (), PyType_FromSpecWithBases () B
PyType_FromModuleAndSpec () R EIHFr @ It R EH T tp_new IR K ML C w7 M.
T AN T . is deprecated. Call the metaclass instead.
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i+%17E Python 3.14 higk

e PyDictObject Hfff ma_version_tag FEHTP B (PEP 699 ; gh-101193),
o gL E AR
— Py_DebugFlag: ffiffl PyConfig.parser_debug

- Py_VerboseFlag: ffiff] PyConfig.verbose

— Py_QuietFlag: ffiffl PyConfig.quiet

- Py_InteractiveFlag: {§iff] PyConfig.interactive

- Py_InspectFlag: {§iff] PyConfig.inspect

- Py_OptimizeFlag: ffi[fl PyConfig.optimization_level

- Py_NoSiteFlag: flif§ PyConfig.site_import

- Py_BytesWarningFlag: {fiff] PyConfig.bytes_warning

- Py_FrozenFlag: ffiffl PyConfig.pathconfig_warnings

— Py_IgnoreEnvironmentFlag: ffiff] PyConfig.use_environment
- Py_DontWriteBytecodeFlag: ffif] PyConfig.write_bytecode
— Py_NoUserSiteDirectory: ffiffl PyConfig.user_site_directory
— Py_UnbufferedStdioFlag: ffiffl PyConfig.buffered_stdio

— Py_HashRandomizationFlag: f#i I PyConfig.use_hash_seed # PyConfig.
hash_seed

- Py_IsolatedFlag: {§iff] PyConfig.isolated

— Py_LegacyWindowsFSEncodingFlag: fii H PyPreConfig.
legacy_windows_fs_encoding

- Py_LegacyWindowsStdioFlag: f#iffl PyConfig.legacy_windows_stdio
- Py_FileSystemDefaultEncoding: {§iff] PyConfig.filesystem_encoding
— Py_HasFileSystemDefaultEncoding: ffiff]l PyConfig.filesystem_encoding
- Py_FileSystemDefaultEncodeErrors: ffiff PyConfig.filesystem_errors
— Py_UTF8Mode: {#iff] PyPreConfig.utf8_mode (ZI, Py_PreInitialize())
Py_InitializeFromConfig () API V5 PyConfig —#2ffiff.
o filf# immutable types [YAIASEAY ( gh-95388 ).,

Python 3.15 4332 BRThEE

e PyImport_ImportModuleNoBlock () @ f#iff] PyImport_ImportModule ()
e Py _UNICODE_WIDE Z#!: {fifj wchar_t
e Py _UNICODE 2% : {§i[f] wchar_t
* Python ¥J 1A 1L B £k
— PySys_ResetWarnOptions () : Fff sys.warnoptions fll warnings.filters
Py_GetExecPrefix () : #KHl sys.exec_prefix
Py_GetPath() : FKHU sys.path

Py_GetPrefix () : #kHl sys.prefix

Py_GetProgramFullPath () : 3kl sys.executable
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— Py_GetProgramName () : 3kH{ sys.executable

— Py_GetPythonHome () : #%H{ PyConfig.home B{ PYTHONHOME {3545 &

THRITERRIRA PR
PATT APTELBEFE I, FFRfelr, (5 H i R e e b H

e Py _TPFLAGS_HAVE_FINALIZE : H Python 3.8 £ N5

e PyErr_Fetch () : ffiffl PyErr_GetRaisedException ()

. PyErr_NormalizeException():ﬁﬁﬁiPyErr_GetRaisedException()
e PyErr_Restore () :{fiffl PyErr_SetRaisedException ()

e PyModule_GetFilename () : {#iff] PyModule_GetFilenameObject ()

e PyOS_AfterFork () : {fiffl PyOS_AfterFork_Child()

e PySlice_GetIndicesEx () : {§iff] PySlice_Unpack () fl PySlice_AdjustIndices ()
e PyUnicode_AsDecodedObiject () : {fiff] PyCodec_Decode ()

. PyUnicode_AsDecodedUnicode():ﬁﬁﬁﬂPyCodec_Decode()

. PyUnicode_AsEncodedObject():fﬁﬁiPyCodec_Encode()

e PyUnicode_AsEncodedUnicode () : {#iff] PyCodec_Encode ()

e PyUnicode_READY () : [§ Python 3.12 ;@ AN T3

e PyErr_Display () :flifl PyErr_DisplayException ()

. _PyErr_ChainExceptions():ﬁﬁﬁﬂ_PyErr_ChainExceptionsi

» PyBytesObject.ob_shash i F: HJf] PyObject_Hash ()

* PyDictObject.ma_version_tag i f

o RFEARMAFLE (TLS) APIL:

— PyThread_create_key () : ffiffl PyThread_tss_alloc ()
— PyThread_delete_key () : ffiffl PyThread_tss_free ()
- PyThread_set_key_value () : ffiffl PyThread_tss_set ()

PyThread_get_key_value () :{#iff PyThread_tss_get ()
PyThread_delete_key_value () :{#iff]l PyThread_tss_delete ()

PyThread_ReInitTLS () : H Python 3.7 @ A

14.4 BB
« 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()
* %77 PyUnicode_InternImmortal () pR%{Z. (1 Victor Stinner & gh-85858 AR TRk, ) )

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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