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

« pathlib.Path FIAELFF2H1b

o os MEHRIG T Z I X Windows SCHRFIEGHE

o TE sqlite3 BERHRINT dr o475

o BT BT TR NAY isinstance O KMFIET 2 % 20 fFH4RH

» asyncio (WHGHERERRIT T 2O, —HHEMENR AT 75% ML

o 5 uuid BEECP RN T A AT R .

o HTPEP 701 AR, it tokenize BIBUE A (token) HYEEIE L ATHLES 64%.
A

o Mk H HACL* Ii H i) 285 1E B0 R AC RS 2R SHAL, SHA3, SHA2-384, SHA2-512 Fl MD5 f A
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« PEP 623: 7& Python f#) C API %% Unicode X} i) wstr, &4 str SR HI/NEHE D 8 4~
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« PEP 632: [k distutils f. WS CENRE T XS AL APL AR =75
Setuptools fFFARZEFR M distutils, WIRARAE Python 3.12 LB A I AR TG 21 34k -

o gh-95299: AHEAF T venv B A REIIAEE it setuptools, X B distutils, setuptools,
pkg_resources fll easy_install BRPCKEATER T ZEURX L8 T HAETE WOl i REUERIR st T
pip install setuptools,

. *ZI},?—T asynchat, asyncore ﬂl imp Tﬁﬁ%, M&#% unittest.TestCase 7% %7 %,
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PEP 695 5| AT —Fiil . HEes. SR 2R EI- 22260 s %

def max[T] (args: Iterable[T]) —-> T:

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

Ay
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(750
‘ def append(self, element: T) —-> None:

A, % PEP 5T —FET B R H type tBAJFH] 84514, &G 2B TypealiasType [
SEA:

[type Point = tuple[float, float] }

27 51| 4 ] PAJZ: generic:

[type Point [T] = tuple[T, T] :

BEIASLVFRE I TypevarTuple Ml Paramspec £, PARATIAIFBAKN Typevar £S5

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

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

type HashableSequence[T: Hashable] = Sequence[T] # M R TypeVar
type IntOrStrSequence[T: (int, str)] = Sequence[T] # 7 % & Typevar
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(PEP Hy Eric Traut #£% ., f Jelle Zijlstra, Eric Traut F13HAth AFF gh-103764 Fs2F, )

2.2 PEP 701: f-rRFERRYA)ER 1t
PEP 701 JU¥ T %F £ e Gl T Ay —SE B . £-54%5 £ P 00 2 15 K0 43 BHLLE 7T DA Al 45 2 Python
FIRX, AR T S5FH0 PR A GRIFE S HF4E . 24r30at. Bt JAHT LA unicode
i SUFH . TN —F
« Bl EH: #E Python 3.11 f, FHGHRIC f-F4FERA SRIFIE S 45 % syntaxirror, JHMH
Pt A T RIS (IAE £ R R B | S G 03 |2 s = 5[ %) . 7€ Python 3.12 tf1,

WRERAE W] DR FEARL 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'

WYERE, AERE TR, A SRR A A IR R, (RS SR REAE [
e AT A G G R  BEAEREHES - pel . 0 b, kR DA S R
F R

S>> FUNNSETIN SEV SEN 4 I Ty qnn
o

T UL £-5 74 E T DAE 22 35 s L 4 o4 4 AT 000 Python 23538, PRI BRE TT DT 5§ 25
Fop
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https://peps.python.org/pep-0695/
https://github.com/python/cpython/issues/103764
https://peps.python.org/pep-0701/

¢ SFTHRISRAERE: 4 Python 3111, (-2 Fs SR AT SEAE X, B -l
FRISALEE R T ATABS ST (e AT s SUWPIRF M) , kB B X i
Python 3.12 51, BLAE T LASE XSRS AT 1= 4EER T UM YL

>>> 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'

o LA unicode “F4F: fE Python 3.12 Z i, f-74FH FRAAREM FALAT \ F4F. X BT
unicode #% U741 (H1 \N{snowman}), BINIXLEFFHIALE \N o), X HR> PARTARESE N 545 H
FIRAALFR—T0r . BUE, IRATDARFEE LRIk

>>> 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

241752 )L PEP 701,

SEPLAFPER)— N IE TR PR e G M PEG fi@br s SR 54580 ), TR AR R AR
BN, IR E . FlN, £ Python 3.1, "R f-FAFHRFF] K —4> syntaxError

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

(x z y)

AAA

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

2D BA R AT PO DAL E, i BRI 3% S F5EEK . 7E Python 3.12 /1, fh
T AR T PEG AT STy, UL AS I ST ARG, I SR B AT

>>> 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?

(Hi Pablo Galindo. Batuhan Taskaya. Lysandros Nikolaou, Cristidn Maureira-Fredes #l Marta Gémez ¥f gh-
102856 Hi5ifk. PEP H Pablo Galindo, Batuhan Taskaya, Lysandros Nikolaou #{] Marta Gémez #£%5 ) ,

2.3 PEP 684: =528 GIL

PEP 684 5| \ T &R ffReds GIL, (A5 IUAE v DABIEEHT A B ) A fERERS GIL 1A REAT - iXKF 7217 Python
T M Z4 CPU Kb, A H il fgid i C-APL ], Aid4HM Y Python API i i | (¥ 3.13
R

¥ 13871 Py_NewInterpreterFromConfig () PREUREA|ZEA B GIL 1AFEH::

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

(T
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B MM CAPL fl T H A MBELH GIL 9 FMBEHRMNEZ KRG, 2 W Mod

ules/_xxsubinterpretersmodule.c,

(Hy Eric Snow 7E gh-104210 257k, )

2.4 PEP 669: %13t CPython B4 500 Mt

PEP 669 & 7 — N0 apx I FPEEE g . JRIER A HAAE CPython PRIy TR, BRI T
KRIGE P FHE, AR Azl 47 58 BRERSRSE . IXERE VR UM ARB i AR PR AT T4, 32
XL F T RIS E i T RIS, WS sys . monitoring RN .

(H1 Mark Shannon fF gh-103082 157k . )

2.5 PEP 688: 28X i 7E Python dho]ij|g]
PEP 688 5| A T —Fi7E Python AAHGH {8 F ZEoh IKHMUI . SEB_ busfer () K ¥ERYEHIAE T DA
B XK

HH) collections.abc.Buffer ABC (JHZIEI) AL T —FhER G o KX G AR ek, Blanqe 2
BUFEREH . B inspect.BufferFlags MR T H & LEM XA @ MbRE. (1 Jelle Zijlstra £
¢h-102500 HTHk, )

2.6 PEP 709: #SsXpyE:
FHL, BRI AHESRIAEE S NI, A2 R BT SR A B — R RSO %
PORE AT DA Sl O BT B B e S Wi . B AT 5 9 PEP 709,
e 2 AR B R R B T R 2 T8 26 AME FR I i ) 44 25 i, AE BRI SRS R AT . P IBERf S
£ ST AT R AR
o IR S T R AT, R PT CR FRE A S S B A
o symtable MHUSFR TR AAME R4 TS BUGIARZ M2, #2009 locals ¥ {55 7E 5L
R
-ﬁﬁ%igﬁﬁmlmasumﬁ@%ﬁﬁ%ﬁ%%ﬁ%%ﬁﬁ,ﬁxﬁ@ﬁﬁ%ﬁ“gﬁ”%ﬁ
M .0 SRR,

o —ANHELIEMR Locals () BHESF (B (x for k in locals()]) TEJSBNIEEE (i QS ¢ s 78
=) ST 1247 AT fE5:30° RuntimeError: dictionary changed size during iteration”., AT 5534
B for k in locals () : SFUIIIRIFF—3. Bk ULENR, el E8—A> B 5 £ H Tk

fB: keys = list(locals()); [k for k in keys].

(thy Carl Meyer #11 Vladimir Matveev 7£ PEP 709 FF 57k . )

2.7 BHBISEIRER

o M5 LK) NameError ME4EH i w2 N, PR 2o B SR R T JE 1] BERFARUE P2 b AT A Sy
H—%B4>. (Hi Pablo Galindo £ gh-98254 H15¢Hk. )

>>> 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 UOHE XTI BIA NameError SR IAF R A . BAENIRE S E TG K T NaneError MM LG HA
HREPHLARTEEMFER RN, IO FE selt. <NaME> A 5 ¥EAE Ik 5Bz 10 /) P RL
i, (fH Pablo Galindo 7E gh-99139 1otk )
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e 3
>>> class A:

def _ init_ (self):
self.blech = 1

def foo(self):
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'?
. J

. ﬂiﬂ{j7§5fﬁfh$@/K,import x from y ﬁﬁﬂ:{% from y import x ﬁf?ﬁﬁzé@ SyntaxError‘%%E%?ﬁ
8. (f Pablo Galindo 7£ gh-98931 Hi5iit. )

>>> 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?

. EE[ 9{5& E’J from <module> import <name> ﬁ:i;‘/lﬂ 5'[ 75; Iﬁ@ ImportError ﬁﬁfﬂ?’{%@?ﬁ *E?(E
<module> FH O] I ZHRR} <name> HEHIEHH @I . (1 Pablo Galindo ¥ 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 AXRIBIRRHIHE
AT AT B JORGUR A typing BEHIN FEEL.

3.1 PEP 692: {# TypedDict #{TEIEHAEY **kwargs HBRF

TEREE A T +rkwargs KEANRTE (y PEP 484 5] A ) R AVENA **kwargs #RJE T 7] — KRR
UL BT AR -
PEP 692 i id BB B FHLALE T — PSS BRAY AT X * rkwargs YZEAARAETT 2

from typing import TypedDict, Unpack

class Movie (TypedDict) :
name: str
year: int

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

B2 TS0 PEP 692,
(rly Franek Magiera 7£ gh-103629 F1 57k . )

3.2 PEP 698: BEAISHKBIRIRINE

—ASHI AR typing. override () EININE typing B, BB AR IT/RZ I Ik BTEE S
RAWITE. X AVFRAG AR T E G ER PRI T5 A5G LR EH R OL N e 5

il


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

from typing import override

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

class GoodChild (Base) :
@override # IF#: ®E Base.get_color
def get_color(self) —-> str:
return "yellow"

class BadChild (Base) :
@override # 77§ ﬂ ’Iﬁ 7,1} % 1% : Z( ?JE E E Base. get_color

def get_colour(self) -> str:
return "red"

HZ 452 L PEP 698,
(H Steven Troxler 7£ gh-101561 H 57k, )

4 HihiESHEEsy

o fNT SR IUAETEARAT 0 3 25 T A RS I 5 & syntaxError, (H Pablo Galindo 7£ gh-96670 15t
k- )

o AR AH W SCHF I R B A H G B AE 2 & i syntaxWarning, 1A 2
DeprecationWarning, I, re.compile ("\d+\.\d+") A< K ! SyntaxWarning ("\d" &
— TR ST, 3 IR AT R RN IE MR IA S re. compile (r"\d+\.\d+")). TE
KKy Python JRASH, 25| K syntaxError, [N SyntaxWarning. (H] Victor Stinner 7§
¢h-98401 F1 57k, )

o HKT 00377 (F40: "\a77™) NP LJF S, AE Python 3.11 1 E 3 M, MAES4E
SyntaxWarning, [ /S 42 DeprecationWarning. FE & & [ Python R A /., B 1& & ¥ =2
SyntaxError, (H Victor Stinner ¥£ gh-98401 FH 5Tk . )

o RAFREAESE S F AR o 28 BEBAE ] ATERR(E 205K (=) i B, 7E [ (o := 1) for
a, b.prop in some_iter] H1, B{EAVFXS b BATIME. R, RYE PEP 572, {34 e
FEAETEHE U H AR ER > Fh AL B (B0 &) WRMEL.  (rly Nikita Sobolev 7E gh-100581 H1 TRk - )

o TERBBBINGRIN) __set_name__ F{EPE| LI FH AFH RuntimeError A%, bF3UFEERF
Yk PEP 678 FERA B S5 4. (i Irit Katriel £F ¢h-77757 Hoiik. )

o 4 try-except* 1 AP EE A ExceptionGroup H 5| K7 — N RER, ZRHEANHEKE
ExceptionGroup H. £ 3.11.4 AP IEFT TH M. (i Irit Katriel ¥£ gh-103590 FR 5Tk )

o B3 2% BLAE AR Python “F 35 T iPAL JGER ) eval-breaker Ll 247, A RIEX S E iz
7o BRIt ] PAYEVH ] PyErr_CheckSignals () Hfizf7, [H IS E K BT A A TAE A
Python fRA%HY C ¥ AL E IFTHI I . (H Pablo Galindo #£ gh-97922 HH iRk . )

o Fr A AL RS W E AT SR ] E bR SO AR I 2 AT R A 25, 1A UALE bool FI
int. (p Serhiy Storchaka 7 gh-60203 F157fk. )

o memoryview FFE X FRRG R S (Ve #8340 ). (H Donghee Na #il Antoine Pitrou ¥E gh-90751
HTHR . )

o slice XEMAERH AN, AWENAEFRSEMESD., (B Will Bradshaw, Furkan Onder
#1 Raymond Hettinger 7F gh-101264 H1 57k, )

o sum () IUFEEH Neumaier SKFNGF A ARE ST BB A T R BRI T2 VR ) SRR 2 53 e Aff 1 0
a4, (H Raymond Hettinger 7£ gh-100425 F1 ok . )

o ast.parse () MIESTEMITRE S FIHIRMRILH 5] & syntaxError AN/ ValueError, (i
Pablo Galindo 7£ gh-96670 57k . )
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o tarfile PRI A shutil . unpack_archive () H— NI filter Z%(, B RVFRREITEES
NG tar THEE, BlUn7E H AR H k2 SMIESCE. M52 5 tarfile $RBUGTIERS . 7E
Python 3.14 1, BRIAEWI# *data’ . (f Petr Viktorin 7£ PEP 706 H1 5k, )

o WRIRIZWGT 2 A ), HBA types.MappingProxyType SEFI AL 2RI A Y. (fH Serhiy
Storchaka 7F gh-87995 ATk . )

o i B B ¥R 4% A8 B PYTHONPERFSUPPORT Al fiy 4 47 & W -X perf DA K ¥ M) sys.
activate_stack_trampoline(), sys.deactivate_stack_trampoline () %I] SYS.
is_stack_trampoline_active () BRELERM T X} perf 14 GE /- #r#5 1 . (i Pablo Galindo
&1l M Pablo Galindo #f1 Christian Heimes £ gh-96123 H1 5k H 5 3 H Gregory P. Smith [Google]
F11 Mark Shannon #J%5 8. )

5 HEER
. T

6 Br#EAIERIR
6.1 array

e array.array BPUESH AR, AN generic type. (i Jelle Zijlstra 7£ gh-98658 H1 5Tk . )

6.2 asyncio

* 1E asyncio HEHANER TR E] 7 BF . asyncio BUER ARFRIES AEIE TN IEFTA
MBS, ARG SRS DL T sendnsg () o (Hi Kumar Aditya 75 gh-91166 FF5Ti#k. )

. ﬁ?ﬂ[]T asyncio.eager_task_factory () ﬂ] asyncio.create_eager_task_factory () [Z{%U/Xﬁ
VITE F 2 BUE 55 AT P B SRR R, (ESESE I BE 3R T T 2 2 5 f%. (i Jacob Bower FlI
Itamar Oren 7 gh-102853, gh-104140 F1 gh-104138 H1 57k, )

. Tj? Linux J:, ﬁ[] B os.pidfd_open() A] F H e T ﬂf il asyncio Ej( NS @ H asyncio.
PidfdChildWatcher Jij /N4& asyncio.ThreadedChildWatcher, (H Kumar Aditya £ gh-98024

PR )

o MAEFAFIEIR X E XA & 8 H S AEM AT H I ES (e 32 R o0 R A asyncio.
PidfdChildWatcher, %mﬂfﬁﬁﬂ asyncio.ThreadedChildWatcher), EEK@D‘(?%]JEEE?HE
M. (A Kumar Aditya 75 ¢h-94597 H 57k . )

* M asyncio.run () IR T B2 loop_factory, VAFRiFHEE A& LHEAHEA L] . (i Kumar Aditya
1E gh-99388 HTTRK. )

o« WRIN'T asyncio.current_task () B C SEPIDASEIL 4 - 6 519 m#. (h Itamar Oren #1 Pranav
Thulasiram Bhat 7 gh-100344 FF TRk, )

e asyncio.iscoroutine () Iﬂ?’{jﬂi&%;@lﬁ] False, jj asyncio Kﬁ?#{?%ﬂ@%?iﬁi%%ﬂ@fb
. (i Kumar Aditya 7 gh-102748 H1oiEk. )

e asyncio.wait () fll asyncio.as_completed () FAEREZ 4 Higs yield /£45. (1 Kumar Aditya ¥£
¢h-78530 H15THR. )

6.3 calendar

o INIIN T #%¢ calendar.Month fll calendar.Day F & SAEG A —HRE P& —H. (H
Prince Roshan 7 gh-103636 15k )
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6.4 csv

o BT csv.QUOTE_NOTNULL Hl csv.QUOTE_STRINGS JEARPAME T csv.writer X4 KHEAEXT None

RS 5 3 ) SR AR L7

6.5 dis

o PhIESHAEN (M IFHMERHERNS AT FETE ) AR REL ais L p,
HAVE_ARGUMENT /3SR 5 SERR (K BRVERDAH 3¢, (HXTONTE 2 R UL BEA AL . i dis.hasarg £
WitE. (i Irit Katriel 7¢ gh-94216 H157Hk. )

« WRINT dis.hasexc ZIER LR EFHALPIZRITES . (i Irit Katriel £ ¢h-94216 H5THk . )

6.6 fractions
o BHIk fractions.Fraction NG IIAE L3 kg . () Mark Dickinson 7£ gh-100161 F1 57k . )

6.7 importlib.resources

e importlib.resources.as_file () IYER LFF % IE H . (i Jason R. Coombs 7& gh-97930 1 5t
k. )

o J importlib.resources.files () WEE—PMESEML N anchor, (i Jason R. Coombs 7E gh-
100598 HH 5Tk . )

6.8 inspect

. ile]T inspect.markcoroutinefunction () %*ﬂ?lﬂﬂz@ coroutine E@Iﬁlﬁ@ﬁufﬁ% inspect.
iscoroutinefunction () —i&f#fl. (i Carlton Gibson ¥F gh-99247 HTiHk. )

. ?f?j][l inspect.getasyncgenstate () %I] inspect.getasyncgenlocals () )ﬂﬂéﬁﬁﬁﬁ‘-ii{iﬁé@
WEPRE. (1 Thomas Krennwallner 7£ gh-79940 HH 5wk . )

o inspect.getattr_static() FJMEEE SR B ERT. STZRE KR ZEOR M T Python 3.11 £
DIAT 2 A5 . (F Alex Waygood 7£ gh-103193 H15THk. )

6.9 itertools

o WANT itertools.batched () HIRRFEIRICEEMHFE I/ Edl, Hos— R R §E
S HHA MR . (i Raymond Hettinger 7F gh-98363 H157#K . )

6.10 math

o WRINT math.sumprod () T FZ M. (H Raymond Hettinger 7F gh-100485 H1 57k )

. {F}L%T math.nextafter () [/‘/{@jﬁ#ﬁ\ steps %ﬁﬂﬂ ﬂr‘#b"(‘lﬁlﬂj:ﬁ ]'ﬂ—]:ﬁziﬂgﬁo ( FH Matthias
Goergens, Mark Dickinson 7l Raymond Hettinger ¥F ¢h-94906 H1 57 #k . )

6.11 os

« W4T os.p1DFD_NONBLOCK PATEIRPHZERIA T AT HA os.pidfd_open () WIHERERY SCIFH A
. (1 Kumar Aditya 7 gh-93312 Fh 57k )

e os.DirEntry Iﬂff@,?ﬁ—“/l\ os.DirEntry.is_junction() ﬁffﬂé*ﬁﬁﬁ% H ZIBE?':??‘J H iﬂf
P2, (1 Charles Machalow 7 gh-99547 Hi 57k, )

o JE Windows iR TSN os. listdrives (), os.listvolumes () #ll os.listmounts () FREL, FTH
2IRANPE . B S . (1 Steve Dower £ gh-102519 H15THk. )

e os.stat () flos.1lstat () FIAEFE Windows 247 FH RS T . st_birthtime FFEXIUAERH A SO
PR, st_ctime B3, EAVESEIERE (EH T 5 HAT SRR, FRRHR [ 5
Ja— IR TCEAH T [E] ) o st_dev A PARGIA 64 i, st_ino A PARIA 128 fir, HAREHLT IR SO
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R85, I H st_rdev IRARENE, MAERNEMAIE. X P REHEB AT Windows |52
PR HHe. (fh Steve Dower 7£ ¢h-99726 H1 Tk, )

e Asof3.12.4, os .mkdir () and os.makedirs () on Windows now support passing a mode value of 00700 to
apply access control to the new directory. This implicitly affects tempfile.mkdtemp () and is a mitigation for
CVE 2024-4030. Other values for mode continue to be ignored. (Contributed by Steve Dower in gh-118486.)

6.12 os.path
o W/ os.path.isjunction () PARGE LS E MRS 0 H %864 . (i Charles Machalow FE gh-99547
HGTHR . )

o ¥/l os.path.splitroot () PAKFEEFEYF2 " =JC4H (drive, root, tail). (Hj Barney Gale f&
gh-101000 F1 53k . )

6.13 pathlib

o WOHIXT 24k pathlib.PurePath fll pathlib.Path, HI_EEA1 Posix fil Windows % J& 28 AT X
M >CHf. FHEPTPAES pathlib.PurePath.with_segments () JyVARIEBRAR LI (BB E .

o %I pathlib.Path.walk () I Tk [ H W I A4 SO @ B A SCHFECH sk 48, 2T os.
walk () . (M Stanislav Zmiev ¥F gh-90385 H15iHk. )

o ff pathlib.PurePath.relative_to () HFEHIT walk_up W[ ETES DA AIESS R A «.“ 45
A T7H5 os.path.relpath() ¥ H—%. (H Domenico Ragusa {F gh-84538 ':F'ﬁﬁko)

o ¥§Mll pathlib.Path.is_junction () fEN os.path.isjunction () fCHE. (H Charles Machalow
TE gh-99547 FRTTER . )

e Fypathlib.Path.glob (). pathlib.Path.rglob () fil pathlib.PurePath.match () ¥NAJIERE
% case_sensitive, DAVCRHCFEFERR/ING GUBNE , AT PC R AR R T BORG B g 425 61

6.14 £&

o 38T X%} Windows 11 FI Windows Server 2012 7 J5 ) ZATIRAGA I . EZ BiCAH, £ Windows
Server 2012 DA ) Windows Server ~F- & #l Windows 11 | [ #5 if4F i% [i] windows-10. (Hi Steve
Dower 7F gh-89545 F1 7Rk, )

6.15 pdb

o S IINASE A AR B AN B RAF VR S G B, T SRR 24 1 it sl [ S5 P e 7 1) o (/8 RAE
gh-103693 H157Hk. )

6.16 random
o ¥SINT random.binomialvariate (). (H] Raymond Hettinger 1£ gh-81620 H15THR )
e {F random.expovariate () FERIMERIA(E lambd=1.0 . (HH Raymond Hettinger 7£ gh-100234 H5t
k)
6.17 shutil

» shutil.make_archive () BUIERF rootdir ZHUE L R E M B € AFRYFRET . LEXMRELT, B
AN A HERR 9 24 10 LA H SR SCR rootdir KANATAAAY . (H Serhiy Storchaka ¥f gh-74696 157
s shutil.rmtree () MFEHEZ—DFIISEL onexe, BIE— DA onerror (HT RIS, HEEAZ—
AT ST AR —A (typ, val, th) =TG4 . onerror B4 F M . (H Irit Katriel 7 gh-102828 F1 57k . )

e shutil.which () BIAERMEZS E R omd 18 H 44, A Windows R%;_F 453 PATHEXT 55
ASEAE PATH "5 $8VUR 3.y Charles Machalow 7E gh-103179 H1 otk . )
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shutil.which () ¥4 Windows 751 0] $447 S0/ I) 8 | NeedCurrentDirectoryForExePathW,
AR E A2 15 BERF 24 1 LA H SR e i B o8 R %42 . (1 Charles Machalow £ gh-103179 H15THk. )

T£ Windows [ shutil.which () FF7ER R AR H AL B VLAl 2 BiiR B emd 55k H PATHEXT
HI AR VCIC A% 4% . (i Charles Machalow 7E gh-103179 H1 57§k . )

6.18 sqlite3

o BT —A 3447411, (f Erlend E. Aasland 7£ gh-77617 1513k, )

. ['Ej sglite3.Connection {ﬁj}[] sglite3.Connection.autocommit JEEIfH] sqlite3. connect ()
W autocommit 2 ] T3 W38 25 PEP 249 1) 3545403 . (i Erlend E. Aasland {£ gh-83638 1357
Hik- )

e [i] sqlite3.Connection.load_extension () ¥/l entrypoint fUR =¥ HE 2, HTF 755 SQLite §
A 45, (1 Erlend E. Aasland 7£ gh-103015 F1 57k )

. ['EJ sglite3.Connection {?ﬁj][] sglite3.Connection.getconfig() 9[2‘[] sglite3.Connection.
setconfig () I TR I TR B2 . (FR Erlend E. Aasland 7£ gh-103489 H1573#k . )

6.19 statistics

. T}L% statistics.correlation() DA ranked ji‘%E‘Jﬁﬁiﬁ@,?ﬁ;’d‘ﬁ\ﬁﬁﬁjﬂgfﬂﬁﬁﬁ%$ﬁ?‘é'lﬁﬁ‘
%, (fH Raymond Hettinger ¥F ¢h-95861 H1 57k, )

6.20 sys

o WRINT sys.monitoring fiy44 a3 (8] DAATFIIHIPEP 669 I APL, (i Mark Shannon ¥ gh-103082

o WINT sys.activate_stack_trampoline() fil sys.deactivate_stack_trampoline () T4

6 AR AR BB 20 BT 8% trampoline, DA K sys.is_stack_trampoline_active () TR IERE
ArHreR trampoline 25 #1% . (3T Gregory P. Smith [Google] i1 Mark Shannon [/ ¢ fik i Pablo Galindo
F1 Christian Heimes 7£ gh-96123 H1 ik . )

o WY sys.last_exc F TORAFHRHTG | KA IR (FH0 3050 N 5) . 2 TA=A
?Eﬁﬂé{%ﬁ*ﬁﬁ{%ﬁﬁ@]ﬂﬁﬁiﬁ sys.last_type, sys.last_value ﬂ] sys.last_traceback, ( EE
Irit Katriel 7£ gh-102778 J1 57§k, )

o MIXE sys._current_exceptions () ¥R [ M ZFE ID B Jeog SC il (s, MARS (typ, exc,
th) JCARMLSF. (fh Irit Katriel £ ¢h-103176 HrotEk. )

e sys.setrecursionlimit () ﬂ] sys.getrecursionlimit (), @Uﬂﬁ&ﬂ?ﬂfmﬁﬁ]\j)ﬂﬂ: Python ﬁﬁéﬁc
PN BRSO T 2 I B R, (HSZ 30 55— BT By 1k 3 9 S SR AL Bt AL DR

6.21 tempfile

o tempfile.NamedTemporaryFile FREIEIN T — NI vl % H 2 delete_on_close, (] Evgeny Zorin
1E gh-58451 HTTRER . )
o tempfile.mkdtemp () PUAERFEEIR E—ANaXTEEAE, RIERALS dir ES IS E0E— MR .

o As of 3.12.4 on Windows, the default mode 00700 used by tempfile.mkdtemp () now limits access to the
new directory due to changes to os.mkdir (). This is a mitigation for CVE 2024-4030. (Contributed by
Steve Dower in gh-118486.)

6.22 threading

. ij][]T threading.settrace_all_threads () %l] threading.setprofile_all_threads() [/){fﬂ
VTEFTIB AT I AR e ik B 38 R R AT R 5T N A2 HAE R k2. (1 Pablo Galindo ¢
¢h-93503 H 5Tk, )
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6.23 tkinter

o IFE tkinter.Canvas.coords () & FHBH . THAENUEZ BMSHOL LR (x1, vi,
x2, v2, ...) PARHARHBFA (=1, vi, =2, v2, ...]), WEZHXSH (x1, v,
(x2, v2), ... M [(x1, y1), (x2, v2), ...]) TERELAR, WfR create_* () HiE—HE. (H
Serhiy Storchaka 7E gh-94473 Hioiik. )

6.24 tokenize

o tokenize HHLEFET PEP 701 fr5 | A M . ( i Marta Gémez Macias /1 Pablo Galindo #£ gh-102856
R, ) TSR 48E] Python 3.12 | G XX} tokenize FEH I B RLIESE .

6.25 types

o WATN'T types.get_original_bases () PASRFTE T AU I 4% Z2 X} user-defined-generics #f 47 4
4. (1 James Hilton-Balfe I Alex Waygood 7£ gh-101827 H1 51k . )

6.26 typing

o BEXT AT H AR M AT isinstance () K IILAE S inspect.getattr_static() MAE
hasattr () RAERBEEZEAE . XEEREMBRMN _getattr__ () FIETEEXTZ T AT #6500 ¥
WY isinstance () KA SWEIMIRIE . (H2, X002 528 5 e g s A7 a] A6
TSI SEBI AT A 7E Python 3.12+ FREARFGEAL A2 4TI RTRS I M S, ez I8k KR4
PN AT 6832 B3 — B AR [ 52 m . (i Alex Waygood 7 gh-102433 H15THR. )

o DUFEAZATHE ATAS I PIMSLIT) B B AR IB A T — ELRI R A A R ol “ERgs . TER st
ﬁjfgbﬂﬂ%?E@ﬁ%?w}%‘r@%ﬂwﬁﬂ)ﬂ, BN S PR 5 5P T UL isinstance ()
e, fBign:

-
>>> 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) # LZ W, B Hasx HAEHLF A "y B
True

.

P XIS AL 2 N T B R A T AR I LY isinstance O AR .

o BEX BATH AR M B XK isinstance O RN PERERIA B E IR X ACE 28 R )
WHIKEBS isinstance () AL 3.11 B 24 /04 2 F5R9 . Ak, X2 KE R
W) isinstance () A fES 18T Python 3.11, (Hy Alex Waygood ¥ gh-74690 F1 ¢h-103193 157
ko) )

o MAESFA typing. TypedDict Fl typing.NamedTuple 2X#[EA _ orig_bases_ @M. (H Adrian
Garcia Badaracco 7F gh-103699 FH Tk . )

e [f] typing.dataclass_transform() ¥l T frozen_default J£2 . ([ Erik De Bonte 7£ gh-99957

HBTHR. )
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6.27 unicodedata
« Unicode ¥ % T8 #7%] 15.0.0 il. (1 Benjamin Peterson 7£ gh-96734 1k . )

6.28 unittest

BAINY ——durations ArQATIEI, AR N ARt il i Bl:

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)

(Hy Giampaolo Rodola 7£ gh-48330 57k . )

6.29 uuid
o HINT—A 34710 (i1 Adam Chhina 7 gh-88597 H1 57k, )

7 MEREMAL
o M Unicode ¥4 H 5 T wstr il wstr_length Wi Fl. XSRS K/NE 64 - FE LA T 84
B 16 P45, (PEP 623) (1 Inada Naoki 7£ gh-92536 F15ifk. )

o BTN T AEA EAERE ] BOLT — il (LA i SE i 2 3, XRF A MBI 1-5%. (i Kevin
Modzelewski 7£ gh-90536 H157Hk I 1 Donghee Na 7£ gh-101525 143 . )

o PTG | R IR E AR R 1 IE N Fk U e (f948 re.sub () Al re.subn () BRELAT M)
re.Pattern J5¥%) WIHNEE 2--3 f%. (i Serhiy Storchaka ¥£ gh-91524 Hi 57k, )

. Eﬁ?’%ﬁ%iﬁ*ﬁ%?ﬁ%*@iﬁ%%ﬁﬁuiﬁé asyncio.Task [@IEH. (f Itamar Oren 7£ gh-103793 1
TRk

o YENFE tokenize BLH i i/ F] PEP 701 FF 23K 1) 58 o I B 5 % 5, tokenize.tokenize () F
tokenize.generate_tokens () FRECAI NI E L 64%. (H Marta Gémez Macias Fl1 Pablo Galindo ¥F
gh-102856 H1 TRk, )

o 1T HIHY LOAD_SUPER_ATTR &AM super () F¥EW A EM:NEL. (i Carl Meyer #1 Vladimir
Matveev 7 gh-103497 57k, )

8 CPython =My cg I
o #W4T Loap_METHOD $§4. B EWEITE LoAD_ATTR, PUEUNFRXE T LOAD_ATTR [ oparg H 4%
LB AT R 25U e iY LoAD_METHOD. ([ Ken Jin ¥ gh-93429 FRHTiEk. )

o &7 JuMP_IF_FALSE_OR_POP fil JUMP_IF_TRUE_OR_POP 5%, (i Irit Katriel 7£ gh-102859 Hi it

k)
o BT prECALL 384, (Hy Mark Shannon 7E gh-92925 137k . )
o WA BINARY_SLICE Hl STORE_SLICE 754 . ([ Mark Shannon ¥ gh-94163 H1 5Tk . )
o WRINT cALL_INTRINSIC_1 384, (H Mark Shannon £ gh-99005 15k, )
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o WSINT CALL_INTRINSIC_2 54 . (Hj Irit Katriel ¥ g¢h-101799 H1 57 Ek. )
o WHNT cLEaNUP_THROW 54+, (H Brandt Bucher 7£ gh-90997 H1 ik . )
o ¥HNT END_SEND $84 . (H1 Mark Shannon 7£ gh-103082 FH ik . )

o 01T LOAD_FAST_AND_CLEAR $§4{E% PEP 709 (#5230 A 20 3454 . (i Carl Meyer 7 gh-101441
HITTHR . )

o VRHNT LOAD_FAST_CHECK $§4>. (i Dennis Sweeney 7F gh-93143 1tk . )

o ¥4Il T LOAD_FROM_DICT_OR_DEREF, LOAD_FROM_DICT_OR_GLOBALS Al LOAD_LOCALS #:{E 14 {E

4 PEP 695 f#) 4 % 35 4>. %2 T LOAD_CLASSDEREF #:/E#5%, ‘& W PA Al LoaD_LocaLs il
LOAD_FROM_DICT_OR_DEREF HAC#. (H Jelle Zijlstra ¥F gh-103764 H17HR. )

o MY LOAD_SUPER_ATTR $§4. (i Carl Meyer #1 Vladimir Matveev £ gh-103497 15tk . )
o WRINT RETURN_CONST $54. (lj Wenyang Wang f gh-101632 157k, )

9 ®RFITH
o Bl TS IHERB AR Tools/demo/ H . HEBIAST]FE old-demos project FF5F|, (H Victor
Stinner 7£ ¢h-97681 F 5Tk, )

» Bl T Tools/scripts/ H3E Pl /R FIA . HEIATHE old-demos project H4kF|, (i Victor
Stinner 7F gh-97669 F1 57k, )

10 %H
o argparse: argparse.BooleanOptionalAction [ fype, choices Fll metavar &% O 9% F A IF $H-AE
3.14 A%k, (i Nikita Sobolev 7E gh-92248 Hi ik . )

o ast: PAF ast F¢E H Python 3.8 T ESCRY A B FE AT, IRAE 24547 e G 2R & AT 7 i 8 05
%t DeprecationWarning, Ff¥¥F Python 3.14 HHF£[4:

— ast.Num
- ast.Str
— ast.Bytes
— ast.NameConstant
- ast.Ellipsis
I ast.Constant. (1 Serhiy Storchaka 7f gh-90953 AR Tk . )
e asyncio:

- T A28 2% asyncio.MultiloopChildWatcher, asyncio.FastChildWatcher, asyncio.
AbstractChildWatcher fll asyncio.SafeChildWatcher B #%F fH K-7F Python 3.14 5%
:. (1 Kumar Aditya 7F gh-94597 F15THR . )

— asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () ﬂ] asyncio.
AbstractEventLoopPolicy.get_child_watcher () B F H, ¥ ¥ 7 Python 3.14 1 3%
. () Kumar Aditya ¥£ gh-94597 F157#k . )

- BUAEBRAFIGIARIE T get_event_loop () J7¥ETE X4 ISR IGIA AR B e B — B
% HY DeprecationWarning. (H] Serhiy Storchaka F1 Guido van Rossum 7E gh-100160 H1 57k . )

e calendar: calendar.January ﬂl calendar.February ﬁ%a%ﬂiﬁﬂﬂﬁﬂﬂ calendar.JANUARY 9[:‘[]
calendar.FEBRUARY #ft . (Hj Prince Roshan ¥f gh-103636 FH Tk . )

e collections.abc: E,'ﬁﬂﬂ collections.abc.ByteString, Tﬁﬁﬂi)ﬂ Sequence Ez collections.

abc.Buffer, T{%@*ﬂ?'ﬁj, Tﬁﬁﬂiﬁﬂ 9—?%, fll] bytes | bytearray ﬂ collections.abc.
Buffer, (H Shantanu Jain £ gh-91896 H1 ik, )
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datetime: datetime.datetime EI’J utcnow () ﬂ] utcfromtimestamp () E%ﬂiﬁﬂﬂ#ﬁi{ﬂiﬂéﬂ@ﬂﬁ
AL o T AT IR X %5 DA UTC R H I ] < 3308 1) now () Hl fromt imestamp ()
HiRE 1z 5N datetime.UTC, (] Paul Ganssle ¥F gh-103857 H1 57k . )

email: L FE /] email.utils.localtime () HHY isdst JTEZ . (A Alan Williams {F ¢h-72346 RRTER. )
importlib.abc: ESFH FAZE, TTRILE Python 3.14 5%

— importlib.abc.ResourceReader

— importlib.abc.Traversable

— importlib.abc.TraversableResources
ﬁﬁﬂ importlib.resources.abc %’é{t’gﬁ

— importlib.resources.abc.Traversable

— importlib.resources.abc.TraversableResources
(rh Jason R. Coombs #il Hugo van Kemenade ¥ gh-93963 H 5Tk . )

itertools: L3+ X} copy. deepcopy Fil pickle #:/ER s, ENIARBEEAES . BRI, Lk
FEW IR HL = — Bt . SRR 3.14 PSR DA AR SR 4B 14 . (B Raymond Hettinger
TE gh-101588 FRHTTRk. )

multiprocessing: ¥£ Python 3.14 1, BRI\ multiprocessing JE BT ¥R Linux, BSD F1H:
fbdE macOS 1) POSIX V& FECHEZ AN L, TEiX-F6 FHAEIA N ' fork' (¢h-84559), 7
AT A 5625 oA R TR R R R R AU B A A B XA . M Rpg AU & &
"fork' BHE{H H get_context () B{ set_start_method () API X HIgHH, & FF3CHEsh
ik

pkgutil: pkgutil.find_loader () ffl pkgutil.get_loader () B ¥ FHK+7E Python 3.14 7%
5 A importlib.util.find_spec (). (H Nikita Sobolev FE gh-97850 HI5THR . )

pty: S AR E A SRR master_open () Fl slave open () PRE(H Python 2 2RI 4% 5 H]
HEF) 3.12 A I THH V. H) DeprecationWarning. EATRHE 3.14 F1#£148 . (1 Soumendra Ganguly
#1 Gregory P. Smith ¥E gh-85984 H1 37k, ) .)

- ¥£ Windows | os.stat () #ll os.1stat () IR\ st_ctime FEEOWFH . FERER LT
HRH, EATRAL S Bl RS S ], DA HAE S R B BT, BT E A
WHE], Z{EA TS B st_birthtime FFERIREL. (i1 Steve Dower ¥& gh-99726 FH iRk, )

- ¥£ POSIX ¥ & b, 4 os.fork() RERz M 3 ¥ 2 A A2 g AR A A wF BLAE & 51 &
DeprecationWarning, Y47f POSIX *f-& LiX RIS B2 S AFAFE R ER R e s . R
FERACHD appeared FEAATRL . FATVESZE L2 N THHRIERL, BN XAMEEIE 2] 1 )
ORI . TS os. fork () SR TIRIFIE AR X4 T fork 5 LR HeZs M) @) e
PAT R At 2 IAERRATE I R s X — K BRI~ 65 e 1k 0 A

YT multiprocessing BY, concurrent . futures T 1 B IS I o) B ol gy B2 ) H At i)
multiprocessing AU "spawn™ B "forkserver",

shutil: shutil.rmtree () [ onerror ZEE W FE M BT onexc. (f Irit Katriel 7£ gh-102828
TTHR. )

sqglite3:

— BRI GE LA A IAE T A, i8] sqlite3-adapter-converter-recipes F-HE AR I 55 221
#2117, (f Erlend E. Aasland £ gh-90016 H1 5k )

- TE execute () HY, BAEY i 5T 5 1EH sequence I A2 dict $RAEATE S B4
&t} beprecationWarning. M Python 3.14 J¥4f, 4w A F S1ERFHISRALIE S —ik
i 5| & ProgrammingError. (H Erlend E. Aasland 7F gh-101698 H1 5k . )

sys: sys.last_type, sys.last_value %I] sys.last_traceback ?Eﬁa%ﬁﬁﬁﬁo fﬁaﬂﬁ(}zﬁ sSys.
last_exc, (M Irit Katriel ¥£ gh-102778 F1 5Tk . )
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tarfile: $2HU tar IRYTRTE E filter FOME T 0% 57 EL B Python 3.14, FEZHRAH 'data’ KFHiH
BRIAITYERS . 15255 tarfile-extraction-filter | AR .

typing:

- typing.Hashable%ﬂtyping.Sized,ﬁ}%Uﬂycollections.abc.Hashable%HCollections.
abc.sized W54, BEHFFH . (2h-94309, )

- typing.Bytestring [ Python 3.9 & © % 7 M, 7 24 8 (8 H w0 K & &
DeprecationWarning. (H] Alex Waygood ¥f gh-91896 H1 57k . )

xml.etree.ElementTree: MIFEIZMIIERTEN] xml . etree.Element Tree.Element $ATEL{E L}
¢ A& 4 DeprecationWarning., fEZH], Python SE¥ 4K H FutureWarning, 1 C SZLFNIAS K

AT

(Hi Jacob Walls £ gh-83122 H1 57k, )

coroutine throw(), generator throw() %ﬂ async generator throw() ngiﬁiiﬁggégﬂéiﬁ
(type, value, traceback) T # 7 H] I W] REAE AR K 1Y Python A FRRg . 37 ol Y I 24 bR £ Y BR 2 40
A, (h Ofey Chan 7& gh-89874 FRTTRR . )

PAE Y4 — ) _ package_ A[E]T __spec_ .parent BPRF5| % DeprecationWarning (YE2

FI A P g

ImportWarning). (H Brett Cannon ¥E gh-65961 H15iEk. )

o FERRHR BB package_ B __cached_ MMIACHISTH . Jf HAE Python 3.14 Hff A& R
HH R FARGNAFEE. (H Brett Cannon 7 gh-65961 P 5THk . )

XA R IR UGB AT (~) ©8EFE A . BAE Python 3.16 HUREM i 4R . W EUH not SR HATHIZR
R ZHEAEERE .. FEARIRSETR N T2 int PATHNIUGEE M DEIA 5T, i B aCHeR HEE
W HBEAE: ~int (x) . (1 Tim Hoffmann 7£ g¢h-103487 H5i#k. )

o FEAURR LV co_lnotab HMIAAE Python 3.10 Hh AR PEP 626 57 , (HEFIFE 3.12 A

AT 4
N9

DeprecationWarning. AJHESTE 3.15 H# % . (Hi Nikita Sobolev 7E gh-101866 H1i7

10.1 it Python 3.13 higpe
bt (B, PEP 594):

aifc
audioop
cgi

cgitb
chunk
crypt
imghdr
mailcap
msilib
nis
nntplib
ossaudiodev
pipes
sndhdr
spwd
sunau
telnetlib

uu
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e xdrlib
HAbAEE R :
e lib2to3, PAM 2to3 FE/F (¢h-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)
e unittest.TestProgram.usageExit () (gh-67048)
e webbrowser.MacOSX (gh-86421)
e classmethod ffiiAZsER IR (g¢h-89519)
e importlib.resources P F M.
— contents ()
- is_resource ()
— open_binary ()
- open_text ()
- path()
- read_binary ()
— read_text ()

I importlib.resources.files ()., &M, importlib-resources: Migrating from Legacy (gh-106531)

102 4% Python 3.14 thiglR

e argparse: argparse.BooleanOptionalAction]%]Uwe,chokes%ﬂInauvarﬂéé%ﬁﬂﬁﬁ;?fﬁ??%?%f
3.14 K. (H Nikita Sobolev 7£ gh-92248 H1 57k . )

+ ast: BT Python 3.8 ELASCRY iR F M, BUAE M2 (M A0LRE: T 1
H DeprecationWarning, HH-RF7E Python 3.14 5% :

— ast.Num
- ast.Str
— ast.Bytes
— ast.NameConstant
- ast.Ellipsis
BT ast.Constant, ([ Serhiy Storchaka 7 gh-90953 FH Tk . )
e asyncio:

- T 5 M #% 2% MultiloopChildWatcher, FastChildWatcher, AbstractChildWatcher #
SafeChildWatcher B4 F I F7E Python 3.14 F#2%:. (1 Kumar Aditya ¥F gh-94597
TTHR - )

— asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () %ﬂ asyncio.
AbstractEventLoopPolicy.get_child_watcher () B F i, I ¥ 7 Python 3.14 1 %
. (H Kumar Aditya 7£ gh-94597 Hioifit. )
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- PAEBRIA FEIA RIS Y get_event_loop () HYATE 4 B S IGEA AW B I Ui A i
Y4 %t DeprecationWarning. (H Serhiy Storchaka F1 Guido van Rossum 7E gh-100160 H1 57k . )

collections.abc: E%‘—ﬁﬁ ByteString, TE%E&FH Sequence EZ Buffer, Hﬂﬂ:%iﬂﬁ?{fﬁﬂ‘, D]'J
WEFF I BB 4F, W bytes | bytearray, B{ collections.abc.Buffer, (H] Shantanu Jain 7§
¢h-91896 TR . )

email: L FE ] email.utils.localtime () H1[) isdst 2. (i Alan Williams ¥F gh-72346 F1 57k . )
importlib: _ package__ Ml __cached_ RiAFBEHZHE ARG AE & (gh-97879).,
importlib.abc EPE}?H%B’J%

— importlib.abc.ResourceReader

— importlib.abc.Traversable

— importlib.abc.TraversableResources
ﬁiﬂfj importlib.resources.abc 5’@“}%

— importlib.resources.abc.Traversable

— importlib.resources.abc.TraversableResources

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

itertools H /AN copy, deepcopy il pickle &5 A [ RS A ST MIRRLWI . Dy s b 70 3 7] At )
HARRER SCHr . XIFAE 3.14 FR R DA i S A 44 640 (f Raymond Hettinger 7
gh-101588 F1 7k )

multiprocessing: BRAMIE SN EAE H BiBGA ] ' fork' Y Linux, BSD F1HAfthE macOS POSIX
- FARFUCH AR (2h-84559) 0 SR IS AT I A5 RF T SRAEAL 1) A 3o R A R 43 A A
K%%‘Dﬁ/l\[“ﬂ%ﬁjo ﬂ;‘]{ﬁilﬁ(ﬂﬁﬁ—% ';,'—ﬁ— 'fork' Eﬂ"%ﬁﬂﬂ get_context () ﬂ set_start_method()
API 3¢ B FEH] . 2 L multiprocessing-start-methods .

pathlib: is_relative_to () fll relative_to (): & ABPSEIAMEE B A .

pkgutil: fmﬁ’{ find_loader() H get_loader() >[éj7‘ é'l K DeprecationWarning; iH e H
importlib.util.find_spec (). (Hi Nikita Sobolev ¥F gh-97850 H k. )

pty:
— master_open(): @'ﬁﬂ% pty.openpty (),
- slave_open(): fﬁ}ﬂ pty.openpty () o
sglite3:
— version ﬂ] version_info,

- MR T G245 LA B parameters j& — > 7 B0 N J& dict W BEFE execute () F

executemany ()
typing: ByteString H Python 3.9 W FH, INLE 44k 5 i P2 & Y DeprecationWarning.,

urllib: urllib.parse.Quoter i F T 1 B ANBAE N2 APL, ( H Gregory P. Smith ¥E gh-88168
HITTHR . )

10.3 Python 3.15 th4i%#5paTh it

e http.server.CGIHTTPRequestHandler 5]%[?] python -m http.server EPL?,E;?FH%E’J -—-cgi ﬁ,’ﬁ;
R . O BARDEE .. AEEEEER . T Web [R5 85535 K
AEFRAS L 1 AT 552K U 1T R AR L CGI 241,

e importlib:

— load_module () ﬁﬂi E&Hﬂ exec_module (),
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e locale: locale.getdefaultlocale () fE Python 3.11 " 2 4§ 7 f H H.J5 iT X ¥E Python 3.13 A
B (¢h-90817), (B F% [ Bt [a) E%ﬁ{fﬁjﬂﬁ Python 3.15., 5 locale.setlocale(), locale.
getencoding () il locale.getlocale (). (H Hugo van Kemenade ¥f gh-111187 FH iRk, )

e pathlib: pathlib.PurePath.is_reserved() E#{FHH, H i1 XIFE Python 3.15 H 4% . M Python
3.13 2, #57E Windows [ f#i ] “os.path.isreserved* &l {4 B4 I 1%

s platform: java_ver () CRFHIFRAE 3.15 PR, BILFAZME, BAL NERN APL, FF
HAYE F T Jython S74%. (Hy Nikita Sobolev 7E gh-116349 Hiiit. )

e sysconfig:
- sysconfig.is_python_build() [ check_home Z%{ H Python 3.12 FE #3574 .

+ threading: [i] threading.RLock () fE AEBSEMMBEERCHFTH . C A ARVHEEEER args
Al kwargs, {HE1#S 29 Z 0. Python iUAA SRV 24, 7 Python 3.15 H¥f M threading.
RLock () BIGFrA 2%, (h Nikita Sobolev ¥£ gh-102029 F1 57k . )

e typing.NamedTuple:

- I # NamedTuple 2% (NT = NamedTuple ("NT", x=int)) ) RXEFZSEEEFEMNARET A H.
O, HRFE 3.15 sl gk ik o 1O BT 2B B R AR

e types:

- types.CodeType: }Jj] co_lnotab M EH 3.10 £ EARIE PEP 626 #% 7 H 3 % i1 X7 3.12
Rz, (HAE 3.12 PEEPR{UIXE T DeprecationWarning. A] ESFE 3.15 F5[% . (H Nikita
Sobolev FF gh-101866 157k . )

e typing:

- M A R AR YR ) B NamedTuple KW, R[] fields & 2 % {d Wik (T =
NamedTuple ("NT") )B%}ﬁﬁﬁﬂ ¥ None 145 fields T2 3% (NT = NamedTuple ("NT",
None)) WEHFFH . WA HAFLE Python 3.15 a1k, EEIAIA 0 47 BLAY NamedTuple

%'@, TH'{EFH class NT (NamedTuple): pass H o NT = NamedTuple ("NT", []).

s typing.Typeddict: 4 {fi H] pK %015 V& B # Typedpict JEWf, K] fields & 2 & {H (1D =
TypedDict ("TD™)) AT NE I FH H . B None {£4; fields % (TD = TypedDict ("TD", None))
WA AERSE . PIEHCRAE Python 3.15 sigidk ik BAIEINA 0 1B Typedpict 2, 1

ﬁﬂi class TD(TypedDict): pass BY TD = TypedDict ("TD", {}).

e wave: @A 721:— FH wave.Wave_read ﬂ:‘ﬂ wave.Wave_write % E’\J getmark (), setmark() ﬂl
getmarkers () Fi¥E. ‘EATEAE Python 3.15 #2145 . (1 Victor Stinner ¥£ gh-105096 F1 57k . )

10.4 %17 Python 3.16 thigig
« ARG

- M E _ spec__.loader RIMINFEMIE FikE _ loader  MIMEECW{FFH . £ Python 3.16
i, _ loader_ AWK BN EW FARGIIREFENAE E.

e array: array.array 'u' B (wechar_t): B 'w' A (Py_ucs4),
e builtins: ~bool, XTHT/RIEIHNIELL .

e symtable: symtable.Class.get_methods () HEL/DE LB F O T . (B Bénédikt Tran ¥F
gh-119698 ik, )

10.5 HRIFERFRAEPIEZER

PAF APLYF BRI, A AR AR 2 -
* argparse: IRESH HANRE BF 4 HMOE T .
o array 1Y 'u' A (gh-57281)
e builtins:

— bool (NotImplemented),
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- 4 B #%: throw(type, exc, tb) Hl athrow(type, exc, tb) Z4EC#HMH: HHH
throw (exc) #ll athrow (exc), RIS 4 .

- Hi Python B2 40 e W5 SR F (9 5YA, P11 0in x, lor x,0if lelse 2. ¥
FVHE [0xifor x in y] KRR N HA B R FA CE T PABIFESN 10x1 for x in
v] j% 0x1f or x in y]). ﬁﬂ%éﬁ%;’é?ﬁﬁ}ﬁﬁ%ﬂﬁ%%ﬁ? and, else, for, if, in, is
Hloor PI— ARG KIFEEES . TEARRMBA PR SO TEE R, (2h-87999)

- A _index_ () Ml _int_ () Jy{RIRMEAE int R SIHE: RFEORX T VAMARE] int [
TRIEH

- W __float_ () FKRIAl £loat B FRMISCRR: RFEOKX LT IRMAGRIE] £1oat BB

- X} __complex_ () H{EiRI] complex M FRAYSZR: FERX LN HEMA AR ] complex [
S

- B int () B"IEL _ _trunc_ () F¥E.

- fEA—ANEHANER complex () HiELsHIY real 5§ imag ZHUIMCEIIAEC R T BN 4 UE
BT B SR % A . (1 Serhiy Storchaka 7F gh-109218 H15iHk. ) .)

calendar: calendar.January %I] calendar.February ﬁ%a%ﬁiﬁﬂqﬁﬂﬂ calendar.JANUARY ﬂ]
calendar.FEBRUARY #Zft . (Hj Prince Roshan ¥f gh-103636 H1 Tk . )

codeobject.co_lnotab: Eﬁ}ﬂ codeobject.co_lines() ji‘{io
datetime:
— utcnow () : @Hﬂ datetime.datetime.now (tz=datetime.UTC) ,

— utcfromtimestamp (): ﬁ H datetime.datetime.fromtimestamp (timestamp,
tz=datetime.UTC),

gettext: HEMELIZE AL
importlib:
- cache_from_source () debug_override T ZE W51 : W optimization T EETH
importlib.metadata:
- EntryPoints L.
- R EMEH R None.
mailbox: I StringlO 4 AFNSCABIA W E s, il BytesIO Al —#EHiI5.
os: FEL LR PREFH I os.register_at_fork ().
pydoc.ErrorburingImport: i i TCAUANN exc_info TR ZHIBOEC TN, WAL 755261 .

re: IFERT T 1R Uk = i 40 205 | 23 2H 22 FoRe I ) B A R B0 . BRTE X 52 ASCIT %f
FIRIWERECES I . ST AR B A A B TR i 20 2 40 R IAE L RB A 15 ASCIT “ERE RIS PA
R Rk, (H Serhiy Storchaka ¥F gh-91760 F1 ok . )

sre_compile, sre_constants Fll sre_parse fHit,
shutil: rmtree () § onerror JEZ7E Python 3.12 W 5 s 5 onexc 6%
ss1 BEIANPL :

- ssl.SSLContext ANHf protocol ZEXIMIMIE T HEFH -

— ssl.SSLContext: set_npn_protocols () %l] selected_npn_protocol () Eﬂ%&'jif—}fﬁ 1%’;'&}%
ALPN.

- ss1.0P_NO_SSL* 1&Ij
- ss1.0P_NO_TLS* &I
- 5s1.PROTOCOL_SSLv3

- ss1.PROTOCOL_TLS
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ss1.PROTOCOL_TLSv1

ss1.PROTOCOL_TLSv1_1
ss1.PROTOCOL_TLSv1_2
ssl.TLSVersion.SSLv3
ssl.TLSVersion.TLSv1

ssl.TLSVersion.TLSv1_1

e threading [y {k:

threading.Condition.notifyAll (): ﬁﬁﬂ notify_all(),
threading.Event.isSet (): ﬁﬂ% is_set (),

threading.Thread.isDaemon (), threading.Thread.setDaemon(): @ F threading.
Thread.daemon }%‘f&"o

threading.Thread.getName (), threading.Thread. setName (): {ﬁﬁﬂ threading.Thread.

name E‘@o
threading.currentThread(): ﬁﬂ% threading.current_thread(),

threading.activeCount (): ’fjiiﬂfj threading.active_count (),

e typing.Text (gh-92332),
e unittest.IsolatedAsyncioTestCase: N\{Wf{ﬁﬁﬁﬁﬂjﬁlﬁ]?ﬁj\j None E’U{EE‘J@'{&E%}}E%{H@ o
e urllib.parse BRI HFH: WH urlparse ()

splitattr()
splithost ()
splitnport ()
splitpasswd ()
splitport ()
splitquery ()
splittag ()
splittype ()
splituser ()
splitvalue ()

to_bytes ()

e urllib.request: Zif@ﬁ%j{ﬂ’\] URLopener %H FancyURLopener ﬁﬁa%ﬁﬁ}ﬂ o E&Hﬂﬁ%ﬁ urlopen ()
PRIV
o wsgiref: SimpleHandler.stdout.write () ANVHATETEF A

e xml.etree.ElementTree: Xﬂ‘ Element E@E{E(ﬂﬂﬁtaﬁﬁﬂﬂs E*%E‘Jy/{?ﬁﬂﬁqj?}{%ﬁﬁ?‘ iIZIEI
True, @D‘(Ef{)ﬂ@iﬁﬂ@ len (elem) Eﬁ elem is not None {mﬂlﬁo

e zipimport.zipimporter.load_module () E%}ﬁjz‘f-ﬂ% : iﬁﬁiﬂ% exec_module (),

11 BB

11.1 asynchat #1 asyncore

o XPHEHCARSE PEP 594 A1 F I, BT Python 3.6 2 57 H - i 0H asyncio. (H
Nikita Sobolev 7E gh-96580 H1 57k . )
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11.2 configparser

» configparser LM 3.2 EEHF A FRC AR ¢h-89336 HF% KR :
- configparser.ParsingError Kﬁﬁﬁ filename }%ﬁéﬁ%@(o fﬁaﬂj()iﬁ source }%ﬁ%ﬂ?ﬁé{ﬂ(o
— configparser Kﬁ,ﬁ\-ﬁ SafeConfigParser %’& I%Eﬂﬂﬂ%ﬁ%ﬁﬂ’ﬂzﬁ( ConfigParser,

— configparser.ConfigParser Kﬁﬁﬁ readfp 7‘5&0 1%3&}% read_file (),

11.3 distutils

e BT distutils fl, ‘BT Python 3.10 H4E4E PEP 632 "Deprecate distutils module” ¥ # ] . Xt
TAREH distutils HIGETFEON B A HAth THAIH , nJPA%%E setuptools HiH 1 BEAIA
PMET distutils., (H Victor Stinner 7£ gh-92584 H1 ik . )

11.4 ensurepip

o M ensurepip G TSI setuptools wheel, F45 [FHEH venv B EE KR5S 14235 setuptools.

pip (>= 22.1) ANFERAEFFEE 2% setuptools, T setuptools (FIFET distutils) HIEAN
SR pip install KA, PR pip R7EE TR EERE P Mt setuptools,

TEBNTE LN B venv B # 80l it ensurepip ] 1A 16 1Y 3 52 KF A B2 {1 easy_install,
pkg_resources, setuptools il distutils 1, K HEf]RE setuptools GHIH NER 4. *TF
TEIBTHF PO S I H , WY 246 setuptools i H B UK 2 —Jf Bl 2e ke (Gl 2 1
pip).

(Hy Pradyun Gedam £ gh-95299 H1o7Hk. )

11.5 enum

o B4 T enum B EnumMeta._getattr_ , MZEBEMHIFNEANHEEE. (i Ethan Furman 7 gh-
95083 H1 k. )

11.6 ftplib
o B8 T ftplib Y FTP_TLS.ssl_version 2@ 52k context 2 . (Hi Victor Stinner ¥E gh-94172
HGTRR . )
11.7 gzip

o BI&T gzip P gzip.GzipFile [f) filename J@{E, H Python 2.6 EHiZ/EMEEHFHH, U name
B FER SRR, QSR filename JEYEWA .oz U RANSTRIE . (fH Victor Stinner
TE gh-94196 FRTTRR. )

11.8 hashlib

o &7 hashlib W1 hashlib.pbkdf2_hmac () & Python 23, '‘B¥E Python 3.10 ¥ &L ¥ 37 Fi .
Python 3.10 f B8 iRASF52E OpenSSL 1.1.1 (PEP 644): 1% OpenSSL JUAE L T pbkdf2_hmac () [
R C S2PL. (1 Victor Stinner ¥F gh-94199 F1 57k, )

11.9 importlib
o importlib R SEHTE F AN AH R TAE I 58 i :
- X} module_repr () WG| HPARSCRFEBFERE. (i Barry Warsaw £ gh-97850 H1 57k )

— importlib.util.set_package, importlib.util.set_loader ﬂ] importlib.util.
module_for_loader ¥JEHiAZE . (1 Brett Cannon F Nikita Sobolev ¥£ gh-65961 #{ gh-97850
5Tk )
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— X} find_loader () Al find_module () API {7 i#8% . () Barry Warsaw 7 gh-98040 H

N

- importlib.abc.Finder,pkgutil.ImpImporter%Hpkgutil.ImpLoaderfﬂ%ﬁi%&%o(ﬁiBaﬂy

Warsaw 7£ gh-98040 H1 ok, )

11.10 imp

o imp B HFLIE . (i Barry Warsaw 75 gh-98040 Fr 57k, )
BT, WSHLLU TR

imp importlib

imp. ¥ None i A% sys.path_importer_cache

NullImporter

imp. importlib.util.cache_from_source ()

cache_from_ s«

imp. importlib.util.find_spec ()

find_module (

imp. importlib.util .MAGIC_NUMBER

get_magic ()

imp. importlib.machinery.SOURCE_SUFFIXES, importlib.

get_suffixes machinery.EXTENSION_SUFFIXES *ﬂ importlib.machinery.
BYTECODE_SUFFIXES

imp. sys.implementation.cache_tag
get_tag()

imp. importlib.import_module ()
load_module (

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

imp. importlib.reload()

reload ()

imp. importlib.util.source_from_cache ()

source_from_
imp. T L
load_source (

B imp.load_source () i h:

p
import importlib.util

import importlib.machinery

def load_source (modname, filename) :

loader = importlib.machinery.SourceFileLoader (modname, filename)
spec = importlib.util.spec_from_file_location (modname, filename, loader=loader)
module = importlib.util.module_from_ spec (spec)

t R RBEHATTAEFHE sys.modules W.
#OEUHR T AT EENEF I E S,

# sys.modules[module.__name__ ] = module
loader.exec_module (module)

return module

C

o OHBR 1mp (1 RRECR & PE I LA B AL i
- KRB AR BREL:
+ imp.init_builtin()
+ imp.load_compiled ()

* imp.load_dynamic ()
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* imp.load_package ()

- imp.lock_held (),“imp.acquire_lock()“,“imp.release_lock()“: 4 7 &4 Python 3.3 H1 2L A%
P4

- imp.find _module() %5 H: SEARCH_ERROR, PY SOURCE, PY COMPILED, C_EXTENSION,
PY_RESOURCE, PKG_DIRECTORY, C_BUILTIN, PY_FROZEN, PY_CODERESOURCE, IMP_HOOK,

11.11 io

o« BF&T io HAY io.0penWrapper Ml _pyio.OpenWrapper, Ef1{E Python 3.10 i FH 1 L
JH open () » open() (io.open()) HMEHE—TNEKE. H Python3.10, _pyio.open() H2E—
NS TV (1 Victor Stinner 75 gh-94169 FRTTRER. ) )

11.12 locale

e ¥ T locale HYJ locale.format () KL, B ¥F Python 3.7 FE ¥ F M : H M/ locale.
format_string (). (H Victor Stinner ¥£ gh-94226 F1 57k, )

11.13 smtpd

o smtpd BT # B PEP 594 )it QIR PFE R, EAE Python 3.4.7 FI 3.54 i g A . e
aiosmtpd PyPI S s AT HAME T asyncio MRS #E. (1 Oleg larygin 7£ gh-93243 Hi5THk. )

11.14 sqlite3
o WFARBG AU salite3 F¢tk, 7€ Python 3.10 FEHEFH, BAECHIEER:
- sglite3.enable_shared_cache ()
- sglite3.OptimizedUnicode
AR AE 328 A7, TETEDA URT BT IR RS cache=shared il 4.

sqlite3.OptimizedUnicode XA L) %L H Python 3.3 B ik str BI— A4 . Z HIESOAR
T.J %N optimizedUnicode MRS AR str, BEARHIRIFEN str AIBRIAME.

(rhy Erlend E. Aasland 7£ gh-92548 FH Tk . )

11.15 ssl

o« T ssl [ ss1.RAND_pseudo_bytes () PREY, T 1E Python 3.6 L ¥ 7 f: #H W os.
urandom () B ss1.RAND_bytes (). (H] Victor Stinner fF gh-94199 HTiHk. )

o 8T ssl.match_hostname () K%, BFE Python 3.7 1 ¥ %0 . OpenSSL [ Python 3.7 # ¥4
HATEVILVEHEE, Python B AFH#i ] ss1.match_hostname () B, ([ Victor Stinner £ gh-94199
HITTHR . )

. 7‘]%[3,%7 ssl.wrap_socket () ]%[%[, 'E'T:E Python 3.7 *Eﬁﬁﬂ% : Fjﬂiﬂ\jﬁ']@~/|\ ssl.SSLContext
Xﬂ‘%%lﬁlﬂﬂﬁ ssl.SSLContext.wrap_socket jf{déo ﬁfﬁ”ﬁﬁkﬁﬁﬂ ssl.wrap_socket () E’J@,%K
RO EALAEN . ZRBEA S &% SNITLS B A SR %5 28 TALE . HAUID & 23]
CWE 295 (Improper Certificate Validation) {511, (i Victor Stinner 7£ gh-94199 1 57H#k . )

11.16 unittest

o BT ZREHFHM unittest FRk:
- —8 Testcase FYEMHAG:
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EF Ar5I & Fik# FHAT
failUnless assertTrue () 3.1
Fad L1xE assertFalse () 3.1
failUnlessEqual assertEqual () 3.1
faillIfEqual assertNotEqual () 3.1
failUnlessAlmostEqual assertAlmostEqual () 3.1
failIfAlmostEqual assertNotAlmostEqual () 3.1
failUnlessRaises assertRaises () 3.1
assert_ assertTrue () 3.2
assertEquals assertEqual () 3.2
assertNotEquals assertNotEqual () 3.2
assertAlmostEquals assertAlmostEqual () 3.2
assertNotAlmostEquals assertNotAlmostEqual () 3.2
assertRegexpMatches assertRegex () 3.2
assertRaisesRegexp assertRaisesRegex () 3.2
assertNotRegexpMatches assertNotRegex () 3.5

0] DA hitps://github.com/isidentical/teyit 3 H 2 BB AR K B TGN, .
- KB AR HE AT /) TestCase Jj¥ assertDictContainsSubset, (7F Python 3.2 1

)
- KRB AFYH TestLoader.loadTestsFromModule 2 use_load_tests. ([ Python 3.5 {23
M0 20 )

- TextTestResult ZEf— 44 : _TextTestResult. (7 Python3.2 FE2FH/.)
(Hy Serhiy Storchaka 7F gh-89325 F1 57k, )

11.17 webbrowser

o M webbrowser #§ T X1 0 W 25 10 S 45« B AL ISR N S #5245 « Grail, Mosaic ., Netscape . Galeon,
Skipstone, Iceape, Firebird F Firefox 35 M PA WA (¢h-102871),

11.18 xml.etree.ElementTree

o I8 T 4l Python 32 Element Tree .Element . copy () F¥E, %7 AT Python 3.10 HEL R FH A, 1
W copy.copy () BREL. xml.etree.ElementTree B C LA copy () H¥E, HAA __copy__ ()
J7¥%:. (H Victor Stinner 7F gh-94383 H1 5k . )

11.19 zipimport

. *Z[},%T zipimport EI/\J find_loader () ﬂ:‘l] find_module () 7‘:7{2, 'Eﬂ]?’f Python 3.10 qja%ﬂiﬁﬂa
T find_spec () H¥E. 1§05 PEP 451 T A 53 . (H Victor Stinner 7 gh-94379 H157R . )

11.20 Hi=EIR

o MCAY Makefile fll Doc/tools/rstlint.py AR T suspicious FEN, e sphinx-lint, (fH
Julien Palard 7 ¢h-98179 H1 57k )

o & T ftplib, imaplib. poplib Ml smtplib MLl HH) keyfile F11 certfile FE %, A http.client
) key_file. cert_file 1 check_hostname 22+, {18 Python 3.6 ;2 & W T . H T context
2% (fF imaplib Wy ssl_context %) . (M Victor Stinner £ gh-94172 Hi 5k, ) )

o MEZAFRUEEBLHFIIN A BR T gython FHeZMALIE . (i Nikita Sobolev £ gh-99482 H1TTHR . )

. /)J\ ctypes 7{‘ﬁﬁ{$§%T _use_broken_old_ctypes_structure_semantics_ ﬁ;’i@fio (EE Nikita

Sobolev £ gh-99285 H1 57k, )
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12 #2483 Python 3.12
ATTHN T S R AR Y TE DA B AT B R BB ARG ) A A 1R 1B I

12.1 Python API g935{t

o IWAEXT T 1E D) 8 5 R B S 40 2 5 | RN 20 2H 44 R I FH B A B 0 . BRAE L B2 ASCIT %)
FAIWERETETIH . FAT BB B e A7 R i o S A4 PR BAE HRB 5 ASCIL ), £ R &l
2., (H Serhiy Storchaka FF ¢h-91760 H1 57k, )

« #F T H Python 3.10 2 C. 9% 5 H ) randrange () TIfig. PAF], randrange (10.0) & Joifitthi
°N randrange (10) . MXE, BRG] %K TypeError. AN, XTFIEHEEMEAN randrange (10.5) By
randrange ('10") %%Iﬁﬂ@ﬁﬁa}% ValueError Ej[ﬂ\j TypeErroroﬁ‘mlgjj‘JJ:T randrange (1e25)
2 M randrange (10**25) R ATERE P ERERER M 8T, (FcHIH Serhiy Storchaka 7 gh-86388
L, )

e argparse.ArgumentParser JFM X (B4 fromfile_prefix_chars EM) FEEUSEM Jiinig
FHEERALPREZE M B B SCAR G iEAE R, (I8 locale.getpreferredencoding (False) 1R/ ) &
“H filesystem encoding and error handler. 7£ Windows £ 4t W 803444 M # il UTF-8 T AJ2 ANSI AL
(CLiE S T ITR

» BBk T1E Python 3.4.7 1 3.5.4 P FE M EET asyncore [ smepd Bid, HEF R B M EET
asyncio HJ aiosmtpd PyPI f&iHt,

s shlex.split (): f& A None YER s SEIAER G| A 75, A ZEEH sys. stdin. ZFFPEAE Python
3.9 9 F M . (/1 Victor Stinner 7F gh-94352 Wik, )

o os BIHATHEZ KM F IR, W bytearray Fll memoryview AL HEEZHIHfAY bytes 2K
H=2355 . (H Victor Stinner £ ¢h-98393 W17k, )

» JLAE syslog.openlog() Fl syslog.closelog() AN TE T fift & 4% i A 5 2K . syslog.
syslog () IV TEF RSP, (HEi$E /2 syslog.openlog() EfE EMREA T HIIH. X
ST R N TG T R R, S B P RE S 2 B . XA BT S PR I
o WAk, syslog @ AMEIRTEERE e R IR AR, X SEPF YR I 2 th AR R B 2. (fh
Donghee Na 7f gh-99127 H1o7Hk . )

o REASCHKIH) cached_property () BIBUEITHEPAEIR, FINIRIT N SAERK P LB H8UE
M- FECR BUE S XEWRE WER AR RN 12T, S TR MR B ek RO m] ATE BRASSE i) v
IBATA L= W T REHE R GARIE (BIUIRERAE A H A TR Lo oAb Jm e 5 —
4‘%22)%??@%%@%?&@‘@@% o WIRFTEL, AIAEGAT IR R Kb ol 22 AR5 170 45
S IBIE Bt

o BAE sys._current_exceptions () iR [BIMZAE ID B 8 SLBI G, TR ZE] (typ, exc,
th) JCAHMMLST. (H Irit Katriel 7 gh-103176 BTk, )

. %fﬁ}ﬂ tarfile ﬁ shutil.unpack_archive () ilj—"aEHfX tar ijfFHﬂ’, i%ﬂ%)\ﬁltﬂ %?&ﬂéﬁﬁ%ﬂﬁfﬁ%é\]\
BN E AN G R . WS 1 tarfile-extraction-filter T R IFI .

o HTFE PEP 701 15| AL tokenize.tokenize () fll tokenize.generate_tokens () FRELY
PR &R TR . XS AN -4 E E STRING TG PEP 701 HfiA )i
JG: BT T A A AT AR B 3 24 1R T AN FE IR A FSTRING_START, FSTRING_MIDDLE fll
FSTRING_END X9 1 T f-FAFER ) “FAFER” 4y, B T f-FFFH £ start {1+1} end" |H
WA B 43T e 2 A B

[1,071,18: STRING 'f"start {1+1} end"'
y VA7, .

T AR A L

1,0-1,2 FSTRING_START £

il,2=1,83 FSTRING_MIDDLE 'start

il,8=1,93 OoP {!

1,9-1,10: NUMBER 1

i, 10=4,1i1isg OoP +

(Cawy
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(B L)

1,11-1,12: NUMBER 110
1,12-1,13: oP v}
1,13-1,17: FSTRING_MIDDLE ' end'
1,17-1,18: FSTRING_END

Ak, SR PEP 701 R el As b o] GE & S 80— Se A AT i as o X Se AR (b A4
~ FEX}—BE LR Python FAFA 1 HEAT20 TR AH 3R] JCHY type JEIEE A ERRORTOKEN ZE A OP,
- R AT AR IR SR AR B Z AT 47 —F£5] K tokenize.TokenError,

- MR SERL B LAY Python I IAE S| % tokenize.TokenError [ A 2LE AT 1 Bt IR
5] - % [} ERRORTOKEN i TC.

= TE[]—SCPF IR A U SR AT A A N A HEAN P2 B SRR R 251 K TabError,

. f)rﬂ,T;E threading *ﬁﬂ%%?ﬁ,ﬂﬁ _thread 1‘%1?%;3—% _is_main_interpreter }%‘Iﬁo E%*&K%Z‘ﬁ
4 BRSO ST 2 AR A AR AR I IR ] True.

EREEA T)ﬁ & X _thread U SN AR P AR 24824t _is main_interpreter (). (&L
gh-112826,

13 HERIHE

» Python RNFHi I} setup. py RAHIL R C PRI K SUFI RSS9 1E S HUTE configure A H
Rl 3R HY Makefile SR, KREHY RN pkg-config IR K TSk, (dy Christian
Heimes 7 gh-93939 F1 57k, )

. fﬂ?’{%@%m%ﬁﬂﬁﬁ\%%% va_start (), ﬂ[] va_start (args, format), ﬂé*@@ Pythono fﬂ/—[’f%%
ANEFHRHEANESE va_start (). (i Kumar Aditya 7F ¢h-93207 H1 57k, )

o WAL Clang %1% 253 ThinLTO 3E I CPython 24 HAE hy BRAA M HEHZ i [R] 0 fL S m& . (e
Donghee Na {¢ gh-89536 H1 51k . )

e JE Makefile HI¥RHII T COMPILEALL_OPTS ASErPAZE 35 make install F compileall 3% (BRIA
fH: -30). H¥F 3 %% compileall fiyr G H NI AN S AME— R AT A TLALZLA] (0, 1, 2) H.pyc
. (H Victor Stinner 7E gh-99289 H1 ik . )

o "k 64 {3 LoongArch ¥ T F& =1kI:
- loongarch64-linux-gnusf
- loongarch64-linux-gnuf32
- loongarch64-linux-gnu
(r Zhang Na ¥ gh-90656 1 TiHk. ) )
e PYTHON_FOR_REGEN P{EFE L Python 3.10 By 5 F A,

o FEEEA autoconf 2.71 F aclocal 1.16.4 A FEE 4= K, ! configure., (H Christian Heimes 7F
¢h-89886 HTTHR. )

« 3 H python.org f) Windows Jii Z~F1 macOS Z#235 2 7 PAE i ] OpenSSL 3.0,

14 C API ghBas

14.1 Faytrd

« PEP 697: 5| AT ARE C APLE, TSR JIT 4 ¥ 8 502 % T . % APL W BB AE
CPython )8 MR BMRAS o K AR AR AT (LA H 37 B . AN BAE A AR A PyUnstable  HIZAR
id.

(MEYOP T AbERns
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- PyUnstable_Code_New () (H] PyCode_New 2§44 M 3k)
- PyUnstable_Code_NewWithPosOnlyArgs () (H PyCode_NewWithPosOnlyArgs M4 1M 3E)
BRI it (PEP 523):
- PyUnstable_Eval_RequestCodeExtralndex () (H _PyEval_RequestCodeExtraIndex {44
M >)
- PyUnstable_Code_GetExtra () ([§ _PyCode_GetExtra {4 M)
- PyUnstable_Code_SetExtra () (] _PyCode_SetExtra {4 1M )
JFA 2 FRARFLRLE AT F BRI ) APT % A2 iU A%
(i Petr Viktorin ¥F gh-101101 H1 57k )
o PEP 697: ¥isi T H T4 & SL B A7 R A B 26 AL APL:
- PyType_Spec.basicsize A] DUHZEEGLL, HT AT E QR EY AL LA /.

- H4IN'T Pyobject_GetTypeData () Hll PyType_GetTypeDataSize () PASRVFUTMI4FE FIEH

LB .

- N7 Py_TPFLAGS_ITEMS_AT_END Ml PyObject_GetItemData () PARVFZE4HY ikt sem]
AR NZERY, AHE PyType_Type.

- WY Py_RELATIVE_OFFSET PASRVF AR E T T RA LMK 2 Ak i o
(g Petr Viktorin ¥E gh-103509 H1 57k . )

o ININT H 3ZBR C API iK% PyType_FromMetaclass (), ‘Ef# ] T A4 metaclass ZE06 LA 1
PyType_FromModuleAndSpec () #7724k, (H Wenzel Jakob £ gh-93012 F1 57k, )

o T ZBRAGIN T H T8 T vectorcall #SCRH % 54 AP
— Py_TPFLAGS_HAVE_VECTORCALL
- PyVectorcall NARGS ()
- PyVectorcall_Call()

— vectorcallfunc

P —AH _ call () FYEWEEFIRIEN , %28 py_TPFLAGS_HAVE_VECTORCALL JEFRIFHE
o X fif5 vectorcall W PAZ2 4 T AR 287 (RIA A Al AR bR Py_TPFLAGS_IMMUTABLETYPE
RHEZRA) . REH tp_call WR[ASRAIIAEGRK | Py_TPFLAGS_HAVE_VECTORCALL Jif#5r. (H
Petr Viktorin 7E gh-93274 7k, )

T Py _TPFLAGS_MANAGED_DICT | Py TPFLAGS_MANAGED WEAKREF L. X ALifFd il

FDIICSRIEARR SRR R aict RIFSHIA, 5 H A NAEH IR A
o TE SZBE APT Higshn 7 (5 vectorcall ¥ AT F ) APL:
— PyObject_Vectorcall ()
- PyObject_VectorcallMethod ()

— PY_VECTORCALL_ARGUMENTS_OFFSET

XA vectorcall I FH FIMSL 1% A A% HH i BAEAR 7T DATE 52 R APT Hffi ] . (F Wenzel Jakob 7
¢h-98586 H1 Tk )

W M T WA H oM A 4t K % PyEval SetProfileAllThreads() il
PyEval_SetTraceAllThreads (), SRVFEVE A HY [A] 7R By A7 12 47 AR v 38 8 5 R 1 B8 40
Hri%k. (H Pablo Galindo 7 gh-93503 Hr ik, )

o 5 C APIL V3 T 38R PyFunction_SetVectorcall () fI TR B E PyFunctionObiject [ vec-
torcall ZE%. (H Andrew Frost 7E gh-92257 H1 5k, )

o C API HE A1l Jd PyDict_AddWatcher () . PyDict_Watch () FIAHE API {EMFEIRE, DAEAES-
BB MR o X B2 TR . JIT ks siiik#s . (B Carl Meyer £ gh-91052 1 57#k . )
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https://github.com/python/cpython/issues/93503
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o WSINT PyType_AddWatcher () Fl PyType_watch () APT J-T-3 W I8 DA R A AR 5@ A . (H
Carl Meyer £ ¢h-91051 H1 57k )

o« WY PyCode _AddWatcher () ffl PyCode_ClearWatcher () AP J-F-H MV LA AT IS X % 41
TR AN . (Hy Itamar Oren ¥E gh-91054 H5iHEk. )

o YSHIT PyFrame_Getvar () fll PyFrame_GetVarString () EREUH T8 14 4% FREFREUWIAS & . (EE
Victor Stinner 7£ gh-91248 H1 ik, )

. {%Q‘j][] PyErr_GetRaisedException () ﬂ] PyErr_SetRaisedException () Hﬂﬂ:%ﬁﬂ]‘[ﬁ(/ﬁﬂzﬁﬁﬁ
. XERPREHFEZREDREXNLR, MARBRALECD FMNE pyErr_Fetch()
pyErr_Restore () MFEH =S4 XFEAA S M A HE Hmak. (i Mark Shannon 7f gh-
101578 H15THk )

« ¥ I T _PyErr_ChainExceptionsl, B # % — N R & %, A T B A IH X API
_PyErr_ChainExceptions, JGHIE#F M. (1 Mark Shannon 7£ gh-101578 FH iRk )

o ¥NJNT PyException_GetArgs () Fll PyException_SetArgs () {E{EEEREH TR S L #
o B IS BB args. (H Mark Shannon 7E gh-101578 H1 k. )

o ¥8 I T PyErr DisplayException(), E ¥ % — 1M %% L6, H T HMAIHKX API
PyErr_Display (). (Hj Irit Katriel £ gh-102755 1tk . )

« PEP 683: 5IAT A4 &, EAVXNRELTINTHEL, Xt C-APLBEATRIN &k -

— _Py_IMMORTAL_REFCNT: & S %415 1 H VI8
HIKAERT S

- _Py_IsImmortal Kl — X4 mH A KAES HITEL.
PyObject_HEAD_INIT X:HH5 | HIVHERNIGIL A

_Py_IMMORTAL_REFCNT Y4[il{5 Py_BUILD_CORE {#i B,

— SSTATE_INTERNED_IMMORTAL —/~%| %} A unicode S|4 ibnilss

RIKAERTSE
SSTATE_INTERNED IMMORTAL_STATIC —4~%}% PN unicode

j‘ijéEH%%/u B/JX#%

— sys.getunicodeinternedsize ﬁr[%;[_lﬁl,mﬁ‘ﬂ'] unicode
POEBRIIX S . BUE refleak.py Ty BXFEA AR IEAAMUE E75 | FHVHECRI 0 FL i B
(th Eddie Elizondo 7£ gh-84436 F ik . )

o PEP 684: 4T Py_NewInterpreterFromConfig () BREMI PyInterpreterConfig, AJ T A1z
HAT ¥l GIL 1) TfiRess . (EL5E 2 WPEP 684: /3-/##% % GIL.) (i Eric Snow £ gh-104110 #1

DIk )
o TE3.12 JRAZFR C APLH1, Py _INCREF () fll Py_ DECREF<> PR ERIAE 5 AN 375 B o 5] 1) s
PPARR S SE PR . (Hy Victor StlnnerTgh 105387 H15iHk. )

14.2 #24E3% Python 3.12

o HF py _unIicoDE* FEREAMIAR Unicode API E 47515, HTF 5| T UTF-8 5{ wchar_t* [
API,

« PyArg_ParseTuple () FSHUENT BN HET py_uNicoDE* MRS (BN, 2 %5). EERE
F| HoAth Unicode #5320 s, 2z, es fll U,

o tp_weaklist XTI EAS N ERABIAZ N NULL, X4E PyTypeobiect I— A NEEE BT ER,
(HIRA T B X — A AT A AT SR BT M) B 7 B Sl t s PR A B, 335 2% i 30
AL C-APL, sYEB i (SRR AY) %% _PyObject GET_WEAKREFS_LISTPTR() .

o BIEXNNERE Y PyTypeObject . tp_subclasses AJREAE —NA RN ZFGE . N T RLIX
— IR HRAICA void* . FATHREX — 520 T B 1EA AHETS B 305 18 23X A & =
Bt.

FEARBCTFZEH9%) 2, W Python 51k _ subclasses_ () (Bl{#EH pyobject_callMethod () ),
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e JE PyUnicode_FromFormat () fl PyUnicode_FromFormatV () TN £ %530 (ZEXﬂ?F J\
Pl KE+7S5EH . intmax_t. ptrdiff_t. wechar_t C FAFE. ARG ) M3, (f
Serhiy Storchaka 7& gh-98836 H1 57k, )

e PyUnicode_FromFormat () %[I PyUnicode_FromFormatV () E{j%%ﬁﬁ%ﬂﬂ%ﬁﬁ?ﬁfﬂﬁ%ﬁﬁ~
A~ systemError. TEZHIMIRAS B 2 5 B0 2 A5 53 10 T A HA BB 7 0 i AE 52 i B S5 R A ep
B, HEFEARATEIIMIZSEL. (H Serhiy Storchaka ¥£ gh-95781 H15THk. )

o 85 T PyUnicode_FromFormat () Fll PyUnicode_FromFormatV () H4EiRMIIFRE(IE . (i Philip
Georgi 1& gh-95504 H1 577k )

o Extension classes wanting to add a _ dict_  or weak reference slot should use
Py_TPFLAGS_MANAGED_DICT and Py_TPFLAGS_MANAGED_WEAKREF instead of tp_dictoffset
and tp_weaklistoffset, respectively. The use of tp_dictoffset and tp_weaklistoffset is still
supported, but does not fully support multiple inheritance (gh-95589), and performance may be worse.
Classes declaring Py TPFLAGS_MANAGED_DICT should call _PyObject_visitManagedDict () and
_PyObject_ClearManagedDict () to traverse and clear their instance’s dictionaries. To clear weakrefs,
call PyObject_ClearWeakRefs (), as before.

e PyUnicode_FSDecoder () @ﬁxﬁfﬁ%%{u%ﬁ%m%ﬁé, ill] bytearray ﬂ] memoryview %iﬂ
2B bytes BBIFFRFE . (1 Victor Stinner £ gh-98393 FH 5Tk . )

e Py_CLEAR, Py_SETREF fll Py_XSETREF ZZPIfE R &% HEHRME K. WESEEWHFEN, X
BT AN T EESE . (Y Victor Stinner fF gh-98724 HTTHR . )

o RREASII B IRTE AR PUE R By o X WRFE PyErr_setObject () . PyErr_SetString() PA
Ko HA R EAR R IR 7S 7 1 PR BFE R AT 70 2 B S Ak . (P Mark Shannon 7 gh-101578

TTHK - )

* _Py_RefTotal CAFFH AR ENEM AR E € 2N T ABLIARA M R, X e Wk a R As
HHAEPRBA T o WERARRESS B EAR 2R T EI AR _Py_GetGlobalRefTotal (),

o NP R EICR R B B R e — N B il i ek
- PyType_FromSpec ()
— PyType_FromSpecWithBases ()

- PyType_FromModuleAndSpec ()

QARAER T to_new MICIMBRMMILC I, 7E Python 3. 14+ gl il THTEREIXLE R
B ZIETCRN tp_new, MM BESECN RV .

15 % PyType_FromMetaclass () (fF Python 3.12 W) B 2% LG B A EH T tp_new (fF
Python H1°4 __new__ () ) RYTCHEAYE.

HT tp_new K T “PyType_From** BN JLT- A NZE, NILME HAME . AT - 1E
QIR — P PR 2T - AR A2, Fh (Oo) KABUE to_new WM. H
HIE AT R R T 0 8ad 7. AN IMEZ — T BEXHA

- WERARAERIE TR, W AEH P tp_new:
« QIRARAL AT ko, WRT PARRAE to_init HP5E.

« PR ICIANF LM Python $hATEHI4k, NI{#i ] py_TPFLAGS_DISALLOW_INSTANTIATION
JEFRRFEL tp_new %4 NULL, XRHHH Y PyType From* MEHEZ .

- WA PyType_From* WU WIRATHE C LIEAVRHE (REGIEBLELBIIN), Wi I

Jiibive s> ol it
- ﬂﬂ%’f/’( 4ﬂzﬁﬂ[%j?éﬁﬁﬂlijj tp_new, ?}E{ﬁ)ﬂ Python ':F‘E]{] warnings.catch_warnings () ﬁ
DEAR T

e PyOS_InputHook fll PyOS_ReadlineFunctionPointer AT TR oA H. XEFR NE
A KRR A Jep IR S (T 26 [ R IMEIR R B TR HUIRES )

XM T YRR SCRE (B ARBNER) W TR his i il 51 gh-104668 T f#
HEEE.
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» PyLongObject X HNHF BlbAT TR UUAR FtERE. MR PyLongobject W NHERTF BLERA Y,
HALLE Y R S B AT, WES BN BB, RS0 DA PyLong_. . . T3k API bR
Beo B TS AR APL R BUT T R FDE IE A2 B LAR Y PyLongobject FMH:

PyUnstable_Long_IsCompact ()

PyUnstable_Long_CompactValue ()

o il i PyMem_SetAllocator () WE M H E L HLds AE LR LB Z 2N, Toie WAFIE 214 .
WA HORRSH TR, G “WT7 BASZEW . WRRN B & Uit A e &2 an
HARTFESE FNE QN #11 GitHub [0 $01% 45 @ericsnowcurrently,

14.3 #H

o 4 PEP 699 23K, pyDictobject W) ma_version_tag FEATH REIRCHFH . 1K
F BB SRR I A R PR 4 . 1% BOBHAE Python 3.14 FR#24 . (1 Ramvikrams F/l Kumar Aditya
£ ¢h-101193 thift. PEP f Ken Jin $25.)

« I A RN E AL R

Py_DebugFlag: @Hﬂ PyConfig.parser_debug

Py_VerboseFlag: fﬁ}ﬂ PyConfig.verbose

Py_QuietFlag: ffﬂﬂ PyConfig.quiet

Py_InteractiveFlag: {fif] PyConfig.interactive

Py_InspectFlag: fifi f§ PyConfig.inspect

Py_OptimizeFlag: @ﬁﬁ PyConfig.optimization_level

Py_NoSiteFlag: ﬁﬁﬁ PyConfig.site_import

Py_BytesWarningFlag: ﬁﬁﬂ PyConfig.bytes_warning

Py_FrozenFlag: 1%)% PyConfig.pathconfig_warnings

Py_IgnoreEnvironmentFlag: fﬁﬂﬂ PyConfig.use_environment
Py_DontWriteBytecodeFlag: ﬁ)ﬂ PyConfig.write_bytecode
Py_NoUserSiteDirectory: {ﬁﬂﬂ PyConfig.user_site_directory
Py_UnbufferedStdioFlag: {%ﬁ PyConfig.buffered_stdio
Py_HashRandomizationFlag: ﬁﬂﬂ PyConfig.use_hash_seed %I] PyConfig.hash_seed
Py_IsolatedFlag: ﬁﬁﬁj PyConfig.isolated

Py_LegacyWindowsFSEncodingFlag: 15*;}% PyPreConfig.legacy_windows_fs_encoding
Py_LegacyWindowsStdioFlag: ﬁﬂ% PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: ﬁ}ﬂ PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: {ﬁﬁﬁ PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: ﬁﬂa PyConfig.filesystem errors

Py_UTF8Mode: f§i[fl PyPreConfig.utf8_mode (Z |, Py_Prelnitialize ())

Py_InitializeFromConfig () API W 4P 5fi ] pyConfig. (H] Victor Stinner ¥£ gh-77782 f1 357

k- )

o (A R O R T 2 2 BB E I IHLE Python 3.14 thBESAMT . (¢h-95388)
« structnember.h SkICHFERA , Aih TSI A T UL A 4 HERS
U A pytnon. b HIWTZRIIL AT, AARRERHARM oy A%

PyMemberDef, PyMember_GetOne () %[l PyMember_SetOne ()

KA py_T_INT, Py_T_DOUBLE 2% (Z B> T_INT, T_DOUBLE 4§)
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- JH#KR Py_READONLY (Z B~ READONLY) fll Py_AUDIT_READ (Z Hi NEKRKEE)
python.h FAJIANIH %A ZE%
- T_OBJECT (f#i ] Py_T_OBJECT_EX)
- T_NONE (ZHIARFAICES, I HAHHEER)
- R A ER) %2 WRITE_RESTRICTED.,
- RESTRICTED fll READ_RESTRICTED %%, Z£[H]F Py_AUDIT_READ,
— FEILEEEIE ) Python.h RfUE <stddef.h> . {#i] offsetof () B}, W T3NGHGETEN.

BT Y Sk SCIRRE RS LAJFOR 9 24 FRAR BEIEOR BTN A . ARAGIFAUT AT AGRFFAAS . BRAERIS ) £
T M IC 4 25 AR LA AR R R

(H Petr Viktorin 7£ gh-47146 J1 57k, 3T Alexander Belopolsky #1 Matthias Braun 7£5¢Hii) TAE. )
2

e PyErr_Fetch() Il PyErr_Restore() T # # M. 7 {#i ] PyErr_GetRaisedException() Al
PyErr_SetRaisedException () f4#f. (H Mark Shannon ¥£:gh:101578 Bifik) .

e PyErr_Display () B #iF M, i PyErr_DisplayException (). ([ Irit Katriel #F gh-102755
DTk )
e _PyErr_ChainExceptions C{F . iU _PyErr_ChainExceptionsi, (H Irit Katriel £ gh-
102192 H 5Tk )

. 1@)% PyType_FromSpec (), PyType_FromSpecWithBases () E‘j PyType_FromModuleAndSpec () EIE

QTR ICRER T to_new FRMMIAEWFF M. WA IAMNICA. is deprecated. Call the

metaclass instead.
THXI7E Python 3.14 fhigRR
e PyDictObject Hff) ma_version_tag FEH TP EBEER (PEP 699 ; ¢h-101193 ),
o ff# immutable types FYM]AF LA (2h-95388 ),
o JATHCE Python IR EE %L, 7E Python 3.11 HEF T :
— PySys_SetArgvEx (): BN E PyConfig.argv,
— PySys_SetArgv (): BUNRE PyConfig.argv,
— Py_SetProgramName (): Eﬁﬂﬂlﬁﬁ PyConfig.program_name,
- Py_SetPythonHome () : B NI E PyConfig.home,
Py_TnitializeFromConfig() API V5 pyconfig —f .,
o EJCE AR
- Py_DebugFlag: Eﬁ}ﬂ PyConfig.parser_debug,
- Py_VerboseFlag: I PyConfig.verbose,
- Py_QuietFlag: B PyConfig.quiet,
- Py_InteractiveFlag: wH PyConfig.interactive,
— Py_InspectFlag: WA PyConfig.inspect,
— Py_OptimizeFlag: Eﬂ[ﬁﬁ PyConfig.optimization_level,
- Py_NoSiteFlag: Il PyConfig.site_import,
- Py_BytesWarningFlag: A PyConfig.bytes_warning,
- Py_FrozenFlag: Ej[ﬂ% PyConfig.pathconfig_warnings,
- Py_IgnoreEnvironmentFlag: B PyConfig.use_environment,

— Py_DontWriteBytecodeFlag: Eﬁﬁﬁ PyConfig.write_bytecode,
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— Py_NoUserSiteDirectory: A PyConfig.user_site_directory,

— Py_UnbufferedStdioFlag: E&Fﬁ PyConfig.buffered_stdio,

- Py_HashRandomizationFlag: B{fH PyConfig.use_hash_seed Ml PyConfig.hash_seed,
— Py_IsolatedFlag: W H PyConfig.isolated,

— Py_LegacyWindowsFSEncodingFlag: Eﬁlﬂ% PyPreConfig.legacy_windows_fs_encoding,
- Py_LegacyWindowsStdioFlag: Ejl}zﬁ PyConfig.legacy_windows_stdio,

— Py_FileSystemDefaultEncoding: e PyConfig.filesystem_encoding,

— Py_HasFileSystemDefaultEncoding: el PyConfig.filesystem_encoding,

— Py_FileSystemDefaultEncodeErrors: Eﬂ[ﬁﬁ PyConfig.filesystem_errors,

Py_UTF8Mode: Ml | PyPreConfig.ut£8_mode, (ZI, Py_PreInitialize())

Py_InitializeFromConfig() API V5 Pyconfig —E&fMi .

Python 3.15 Y15 #8BRThiE
. ]ﬁ]é}ﬁﬂ/\] libmpdecimal EIJZIKQ
e The PyImport_ImportModuleNoBlock (): Ml PyImport_ImportModule () »
e PyWeakref_GetObject () fll PyWeakref GET_OBJECT () : M ff PyWeakref_GetRef (),
e Py UNICODE ZKX#UF Py UNICODE_WIDE % : P wchar_t.
« Python ¥J R LR %L
— PySys_ResetWarnOptions(): E,’I%j{%[?ﬁ% sys.warnoptions fl warnings.filters,
— Py_GetExecPrefix(): Ej[jwj%}%@ sys.exec_prefix,
- Py_GetPath (): BUNFKH sys.path,
- Py_GetPrefix(): MU NIKEL sys.prefix,
— Py_GetProgramFullPath(): Eﬂ[j{l%}'ﬁﬂ sys.executable,
— Py_GetProgramName (): Eﬁ(j\jﬁﬁ& sys.executable,

- Py_GetPythonHome (): BUNIREL PyConfig.home BY PYTHONHOME FfIEANE,

T RITER KRR ADIBER
PATR APT B, RERcRERR, (5 H AT R B0 E R H Y.
e Py_TPFLAGS_HAVE_FINALIZE: [ Python 3.8 {2 A 55
e PyErr_ Fetch(): E&ﬁﬁ PyErr_GetRaisedException (),
e PyErr NormalizeException(): WA PyErr_GetRaisedException() .
e PyErr_Restore (): B PyErr_SetRaisedException (),
e PyModule_GetFilename (): o PyModule_GetFilenameObject () o
o PyOS_AfterFork (): M ff] PyOS_AfterFork_Child(),
e PySlice_GetIndicesEx (): I PySlice_Unpack () and PySlice_AdjustIndices ().
e PyUnicode_AsDecodedObject (): Eﬁ(ﬁﬁ PyCodec_Decode () o
e PyUnicode_AsDecodedUnicode (): wH PyCodec_Decode () »
e PyUnicode_AsEncodedObject (): B PyCodec_Encode () »
e PyUnicode_AsEncodedUnicode (): Eﬂ[ﬁﬁ PyCodec_Encode () »

e PyUnicode_READY (): H Python 3.12 @ AN 555
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e PyErr_Display (): I PyErr_DisplayException ().
e _PyErr_ChainExceptions(): i _PyErr_ChainExceptionsl ().
e PyBytesObject.ob_shash Ji{{fi: BN Pyobject_Hash ().
e PyDictObject.ma_version_tag ﬁiﬁo
o LLFRAHLERE (TLS) API:
- PyThread_create_key (): I PyThread_tss_alloc ().
- PyThread_delete_key (): I{f] PyThread_tss_free().
— PyThread_set_key_value(): E&Hﬂ PyThread_tss_set ().
- PyThread_get_key value (): B{JH PyThread_tss_get (),
- PyThread_delete_key_value(): B PyThread_tss_delete ().

- PyThread_ReInitTLS (): H Python 3.7 2 A FRFREE,

14.4 B

o Bl token.n K31 MR LA AFH CIEFIMCRTH A . token. h K30 H &2 Python
PN T %31 .  (F Victor Stinner 7E gh-92651 $4k) .

o |H3 Unicode API B 44 . 1557 PEP 623 T i . for detail.
— PyUnicode_WCHAR_KIND
— PyUnicode_AS_UNICODE ()
— PyUnicode_AsUnicode ()
— PyUnicode_AsUnicodeAndSize ()
— PyUnicode_AS_DATA()
— PyUnicode_FromUnicode ()
— PyUnicode_GET_SIZE()
— PyUnicode_GetSize ()
— PyUnicode_GET_DATA_SIZE ()

o ¥4 T PyUnicode_InternImmortal () ER%L%. (H Victor Stinner ¥F gh-85858 157k, ) .)

15 3.12.4 ) FEET{L
15.1 ipaddress

o & IF T IPv4Address, IPv6Address, IPv4Network A IPvé6Network H' [ is_global #
is_private ﬁi‘j{]o

16 Notable changes in 3.12.5

16.1 email
o A IRA R RO BR L BUE R S mE [ S.

BFE generator ELAFHIL (BA) RIEFHIT S0 FRERL, BIUREBEfENT A 2 A bRk 5
A B A H bR LS . WERIRFESEH L L2 55E, 15X E verify_generated_headers. (Hi
Bas Bloemsaat ] Petr Viktorin 7£ gh-121650 H1 5k . )
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17 Notable changes in 3.12.6

17.1 email

e email.utils.getaddresses() and email.utils.parseaddr () now return ('', '') 2-tuples in
more situations where invalid email addresses are encountered, instead of potentially inaccurate values. An
optional strict parameter was added to these two functions: use st rict=False to get the old behavior, accept-
ing malformed inputs. getattr (email.utils, 'supports_strict_parsing', False) can be used
to check if the strict paramater is available. (Contributed by Thomas Dwyer and Victor Stinner for gh-102988
to improve the CVE-2023-27043 fix.)

18 Notable changes in 3.12.8

18.1 sys

o ZHIRG AP R IR AL sys . getobjects (), BEAUFLET HLE L I#Y Python H#H, BAERT
DA HA AR o i AR & P AR AR [T R 52

19 Notable changes in 3.12.10

19.1 os.path

o f£¥#5 os.path.realpath () [1 strict T& 5 3:%— A H{H os.path.ALLOW_MISSING. UIHR{H Fi%1{H,
M| FileNotFoundError PASMIYAS IR RFHE B FI 51 & SRRV RS KEEHRASE/H 54
$. (H Petr Viktorin 5 CVE 2025-4517 Tk, )

19.2 tarfile

s data_filter () BIAERXIFFS 5 H AR AT IEAL AL B, DABE SR8 42830 [ ety . (i1 Petr Viktorin
1 gh-127987 1 CVE 2025-4138 H1 57k, )

o WA HSEBA BRI S — MO ARE extractall () MAES B BE HREM. (H Petr
Viktorin 7F gh-127987 fil CVE 2024-12718 15tk ) .)

o TEXF—AVEER: (BERERE AT S 8E4E) B hn A EMERWE A, NEREBEHZREE
i} extract () Ml extractall () BUFES (FEH) N HRBOIELR. BI&E K5 E—DHW R,
LinkFallbackError. (flj Petr Viktorin 3% CVE 2025-4330 Fl CVE 2024-12718 5tfit. )

e YMerrorlevel () HEN} extract () fll extractall () FAFHREEMFELE A 5 . (B Matt Prodani
F1 Petr Viktorin 7£ gh-112887 #il CVE 2025-4435 1 5iHk. )
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Common Weakness Enumeration
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295, 26

WIEEY; pEP
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WA pEP
B P; pEP
WIEAEY,; PEP
WIEEY; PEP
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BIEHEY; PEP
WiRAE; pEP
iR PEP
WIEEY,; PEP

249,13
451,27
484,4,8
523,30
554, 6

572,9
594, 18, 23, 26
617,6
623,4, 15,36
626, 18, 21
632,4,24

W HE P ; PEP 0632#migration-advice,

4
BIEEY,; PEP
IR PEP
¥EZE, PEP
WIEEY; pEP
WEE,; PEP
BIEHEW; PEP
iR pEP
BiERW; pEP
¥EREI, PEP
WEAEY,; pEP
BIEHEY,; PEP
WIRAEW; pEP
BRI PEP
¥EREI, PEP
WEAEY; pEP

PYTHONHOME, 35
PYTHONPERFSUPPORT, 10

644,24
669,7
678,9

683, 31
684, 06, 31
688, 7
692, 8
693,3
695,4,5,16
697,29, 30
698, 9

699, 33, 34
701, 5,6, 14, 15, 28, 29
706, 10
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