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A Python 3.12 AHEE 3.11 BN . Python 3.12 & 2023 48 10 A 2 H % 1. EHIBGEMEE, T
2] changelog

S UL:

PEP 693 -- Python 3.12 & 7i11%)

1 HE--RHER

Python 3.12 Jg Python Zi i &5 WY BORTRUE KA, 5 — RS E SR E RS . R B 2
FEFEPRELFF MY APL, mlPERNERGPESE 5T . (AT ERZ, distutils WEMARHEE PR, os Fi
pathlib HHYSCIERGE SRR T V2Bt i BB i M RE 3k 45 13271

VAR IO R E R T, 0 AR A 2 PR S8 [, 1°Did you mean ... #7571 B 4kZEAG 3]
ik BTSRRI AE ik F type WFRIERTE T {Z BTN FAY44 Bl GBS ISR AR B YRR
AR BEETA B o REAY SE B AMTE T, 2 fe flt— I (EROME YT . UNRE 7RSS RN, ES A
PSR, W ARERESH N IR E 2% . ARARAR T AR TR SE B S MBSO B 3 S P R R 1 Y
PEP; (HiHERE — HA IR 58 4 SE B AT LY, PEP 18 7 A 2 RS2 30T o

PTEE R :

* PEP 695, KRJESIEREM type 1]
BTEE R -

« PEP 701, f-F4FEiBvAR ot
FRE A 1)

* PEP 684, FIMEHERES: GIL

* PEP 669, {RFFHHIYIIE

o £} NameError, ImportError fil SyntaxError RSt T Did you mean ..." 32774 Bs.
Xf Python ¥ Ay it -

e PEP 688, {#iH] Python (1 25 X HiX
o PR A E R At

* pathlib.Path RIHEHF 1A

. os BIHUER T 2T % Windows STHFHIRCHE


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

* fE sqlite3 BURAIRINT AT 5

o BT ZATH AN WY isinstance () KRG T 2 & 20 fFR932H

* asyncio WIMPERESRFG V20, —EHENIKERE 75% M.

* fE vuid BERAEINT G475 .

* ITPEP 701 YL, it tokenize BEHUAE AN (token) FHEERZ MIHE 64%.
AP

o JIok H HACL* 3 H i 452 1F R IGIF 49 LD % £ SHAL, SHA3, SHA2-384, SHA2-512 I MD5 1 P
hashlib SEBL. XL ESCHLOR N AR 24 OpenSSL ARARMUEE AT G Yy [l iR 15 .

C API fy i
« PEP 697, RFasE C APIJZ
s PEP 683, KRS
CPython SZFH A i :
* PEP 709, S XNk
* %I Linux per £ PEAEM s CPython SZHf
o TEZSCHRR P& RS BURI h PR e
T AUBR AR -
e PEP 692, ffif] TypedDict AR **kwargs
e PEP 698, typing.override () 3E/f#s
BT FEBRERH -

« PEP 623: £ Python [1j C API t1#44 Unicode X% ) wstr, {Hi&1 str MR/ E D 8 MF
RiE

* PEP 632: #2[f distutils 0. &P LR 7 MA B SOLFTIR AR APL iYW =75
Setuptools ARFESEE I distutils, UIRARAE Python 3.12 S B HUAS AT AT ZLE Y1 -

o gh-95299: AFEfH ] venv B B B IIPAEE 7k setuptools., XEIEE distutils, setuptools,
pkg_resources fll easy_install BRAKRFAT AL ZEU5 15X 28 T HAELE 06 19 AR5 st
pip install setuptools,

* %7 asynchat., asyncore fll imp #idt, PAK—LE unittest.TestCase 7 %3 &,

2 FeFe
2.1 PEP 695: #E;8iEi%

PEP 484 "1 ({32 U pR B0t G FRARTERR AR Y, XOEARR SR TE A, I L 2 2 AR .
PEP 695 5| AT —Ffri . HRE . HEHIHR 7 OB 2 BU2RA R4

def max[T] (args: Iterable[T]) —-> T:

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

&)


https://github.com/hacl-star/hacl-star/
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/

(% 50

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

Ak, % PEP 5| AT — Mk i type 1IBHFRIH K854, xiE A 2AE TypeAliasType 5E
):

[type Point = tuple[float, float] J

FA |44 L n] PASE generic:

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

ik SLiF ] TypevarTuple Ml ParamSpec JE2, VAR SR Typevar £2:

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

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

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

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

MH

SR 5 2 W {ELA B3 1 T 0 T 0 S 2 2 R ) 00 M ) R 7 B A EA TSR (B I 1R . X
R I AT LAS | AR JEAE SO R SR HA SRR

T I ST SR8 2 7 W] 4 S 2 R0 7 T 4V SRR T 1) £ P SN T T DL, {ELE SRR AR s A A T
Wo PR, EATRI DA R R SRR R ORI R, A SCRZ R, ANREAERCIGE A
BT A REBSEABITIE L TEAIEIA, 752 type-params.,

N SCRER A EGE L, BIAT — R A, B AR e AR ST RO BT
%éﬂﬁﬂﬂﬁk 1R 58 PH2EAE VR I 5 B 7 5O ) 7E Python 3.13 1, ARyt 7E AR A b b A 7oK

HZAN17HZ I PEP 695,
(PEP Hj Eric Traut ##%5 ., i Jelle Zijlstra, Eric Traut 1A AFE gh-103764 HHsz3f, )

2.2 PEP 701: f-ZFfrsp)a it

PEP 701 HUGH 1% -7 a3 {0 — LU R . 1575 R Py Sk 200 BUE ] DARATAT AT 2 Python ik
X, BIREN 750 PR ARG HIEIN TS PR . 247380 R, SORHTPA K unicode % )y
Ao EFRATHEAN A

« 55 HE: A& Python 3.11 ¥, F M SARIC - FAF A GMIFA G5 25| % SyntaxError, JH{HH™
B AT 515 (ANAE £ 40 A (T B | S I (005 |5 8 = FE 515 ) o 78 Python 3.12 1, fRHAE
A PAICAEML T -

>>> songs = ['Take me back to Eden', 'Alkaline', 'Ascensionism'] |

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

R

W, EX—HUzwH, X f- ??@%E’Jﬁhﬁﬁf&ﬁ%ﬁﬁﬂ’]@%‘ HEFFR G5 AN REHE -7
ﬁ?ﬁéﬂ#ﬁjiﬁﬁﬂﬂ AT AR R IR E -4 . FHL L, X2 ARENiREREZ N f-F
FrER

{>>> SV S B R R R B o I T IR IS RS S R R R L ’

o



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

T B £ 3 AT DAE R A UL B S AT A 24 Python S2akat, PRCEIAE AT DME B ES £ 54
R

>>> FfUW/FNSENSEN SEW SEN g4 IW AW AN L inn
o

o ZA7FRANIERE: FE Python 3.11 - P45 5 Fh UL AAE— AT oe JUE L, B £- 745 sy 2
BATEIEF T T A ARS 24T (WIHEZAT P HIBIRF ) , XA E N EXER . 7E Python
312 ", ARBUAER] DARE SCESEATRY £ 47 3 HFUS I YIRS -

>>> 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

1)
'This is the playlist: Take me back to Eden, Alkaline, Ascensionism'

* AHLA unicode F4F 7 Python 3.12 Z i, f-FAFERRIBXAEE ST \ F4F. X HWEZI T unicode
5 UFA) (11 \N{ snowman}), PRI S84 A B \N 4, X R4 AR RBAE N f-F 45 Hh 3k
5. BIAE, ARAT A E FRIA:

>>> 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

W25 5 )L PEP 701,

SRR ER — N IE R g CEI N PEG @b di RN 74 eR) . BUE - AP R AN R
SRS, SRR E. B, FE Python 3.11 w, "R f-FAFH T K —4> syntaxError :

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

AANA

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

THR 4 DH AL B BAEAT P A D) O 8 ﬁﬁﬂ_%‘:zl__t?ﬁ)\jﬂfdﬁﬂ%:ﬁ"??ﬁiﬂé £ Python 3.12 1, 4T
f-FAFER 2 T PEG AT 8Ty, HILAS T RAT DUERS I, ISR g

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

AANA

SyntaxError: invalid syntax. Perhaps you forgot a comma?

(Hi Pablo Galindo, Batuhan Taskaya. Lysandros Nikolaou, Cristidn Maureira-Fredes £l Marta Gomez 7 gh-102856
1 tEk . PEP [ Pablo Galindo. Batuhan Taskaya. Lysandros Nikolaou ] Marta Gémez $£%5 ).,


https://peps.python.org/pep-0701/
https://peps.python.org/pep-0617/
https://github.com/python/cpython/issues/102856

2.3 PEP 684: Ff#$%28 GIL

PEP 684 5| A\ T SRS GIL, (EAFBULE ] VAR A B )4 RS GIL 1) TR . 1XF5 7L¥F Python 2
Feseam PR Z A CPU L. At B (XA C-APL T, A AHIZAY Python APT Fi il 1E 3.13 vhigsin.

%) Py_NewInterpreterFromConfig () PRECKA|EHA Mk GIL [ RERS :

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. */

H KA C-API i T A SR Fe#s GIL 1 TR 2 /R0, 152 i Modules/_xxsubinterpretersmodule.c.,
(H4 Eric Snow 7F gh-104210 &3k )

2.4 PEP 669: %%t CPython BY{KR20E ds s

PEP 669 5 3T —Si APT T LR s . W& A ALALE CPython 4= F R T B . B8 T AW
Bl FHE, BRI Rl 17, 5o, BRERSESE . XEWRE VR U UR I BT AR VYA I8, St 70
PP EIT ARSI 2 TSR . 30 sys .monitoring [ #FEN.

(rh Mark Shannon ¥ gh-103082 H5iHk. )

2.5 PEP 688: {#4E 4 X {hill#£ Python dho]ij|g]
PEP 688 5| A T —#7E Python fCHS il i ZEoh X PN A ik SE8 _ buffer () HYERYZRIULE ] DAE R
SR XA

Wf) collections.abc.Buffer ABC (fili552) $24E T —Fh R G oh KX R B bR HE T ¥, Blande 2k
BV, ¥ inspect.BufferFlags AR R T T B & L E i XA ERE. (1 Jelle Zijlstra 7£
gh-102500 F1 57k )

2.6 PEP 709: #SX Bt
FHL. B ERE AW SRIAEE R B, TS AR A THE S A AN i — R R B 2 . iR
A PLRHE S A TR R R e 2 Wi . A0 55 PEP 709,

T A R R B BT A > B i AME SR Y () 24 A i, AE BT US AT L. IR S & 7
H—Lnl WIYAT AE L :

o [0 38) r  A  OAN FEAT B g, RS T S P A e S s Ay e KA T

. symtak;jleﬁﬁﬂ%ﬁﬁﬂﬂ/l\?’é%—ﬁfﬁifc?fv’f%‘%%; W A2 )2, HHE5:5XHY) locals F5- 6 15 7 5L RR ALY
Frg.

o AN Locals () BTEEAHZMESAIMBINBRYA R, MAFOFEHES ‘S8 FEW

.0 B



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

o — M HBEHEMR Llocals () WHESK (BN [k for k in locals () ]) TE/FaBEES (B QA AL 7
2EHE) P LT 1547 i AT §E 5: 30" RuntimeError: dictionary changed size during iteration”, 4745 WA 1Y
for k in locals(): ZFfCRSPREF 2. TREQUILES IR, WSO B4 B 58 H T
keys = list (locals()); [k for k in keys],

(fh Carl Meyer #1 Vladimir Matveev 7& PEP 709 FF 5ik . )

2.7 BHEISEIRES

o L5 %M NameError (E3K 2| i S 2T, MRREAS B R A R 8 T B IR o 122 rh BB A S L
—3#54% . (i Pablo Galindo 7£ gh-98254 157k, )

>>> 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 ICHEERXTSEFIRY NameError S ISR BN . IUAEANSRAE 5K T NameError [ SL H A 55
W ZFRsE M EIENE, B EE self. <NAME> WA YEME RIS H i VS Ee 5. (i
Pablo Galindo £ gh-99139 H 57k, )

>>> 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

AAAAAN

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

e MUHT M H I import x from y A4 from v import x W7 4[] SyntaxError §5iR7H
K. (1 Pablo Galindo 7£ gh-98931 H15iH#k. )

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

AAAAAAAAAAAAAAAAAAAAAAN

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

e MRINH) from <module> import <name> {EM]5| &K H ImportError %% MIE S IR
<module> HH ] A RN <name> M{E$E Y. (H Pablo Galindo ¥E gh-91058 H1 57k . )

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



https://peps.python.org/pep-0709/
https://github.com/python/cpython/issues/98254
https://github.com/python/cpython/issues/99139
https://github.com/python/cpython/issues/98931
https://github.com/python/cpython/issues/91058

3 AXRRBRETIIFE T

AT TSN SR Al typing B F R

3.1 PEP 692: {§ ] TypedDict #{TEFEAY **kwargs FKEIRF

TERBLE A HHY **kwargs RAURTE (1 PEP 484 5IA) HAFTERTA **kwargs HRJET A —R AR FH I
NIRRT
PEP 692 i i KB AL I T ML ALE 1 PR B4 X * *kwargs RUZEARARTET 5

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

year: int

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

W27 2 0L PEP 692,
(1 Franek Magiera ¥F gh-103629 H1 57k . )

3.2 PEP 698: FBEfSEIMIEINZE
— A HI B % typing. override () EVRINE] typing Bierh, &R RERIG R % LB R ER

B . X AFRBE A ET B ES P A A b A EERE R e IR .
i

from typing import override

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

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

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

HZ 4772 L PEP 698,
(rh Steven Troxler & gh-101561 FA Tk, )



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
https://peps.python.org/pep-0698/
https://github.com/python/cpython/issues/101561

4 HihiEStEEesy

o fEMTAR BUEAE AT S S P AT IIRAURS I 5 | % syntaxError, (i Pablo Galindo 75 gh-96670 HiTT#k. )

s N RA BE SCF I B R R AL A A A B TE & & R SyntaxWarning, T A 2
DeprecationWarning, flll, re.compile ("\d+\.\d+") MAES KT SyntaxWarning ("\d"
e — N TRRUWEE SUFH, 5 R GG FAF R R FRR IE R A: re.compile (r"\d+\.\d+")). ¥
Kk ny Python A F1, 2 F5| % SyntaxError, [iiAN4 SyntaxWarning. (H Victor Stinner Ff
2h-98401 H1ITTER . )

s L RTF 00377 (B "\477") WY\ H LS, AE Python 3.11 p g FEH, BAE S A
SyntaxWarning, [fj AN DeprecationWarning. ¥ & K Python R A 1, ‘B4 &H & K £
SyntaxError. ([ Victor Stinner ¥£ gh-98401 H1 5 Fk. )

o RAFEEE S X AR P AL B BUAE AT DAEIR(E 85K (o =) . B, #E [ (b := 1) for
a, b.prop in some_iter] ¥, BFESRVFX b PEATIRML. WHER, WG PEP 572, (3R fRiFm
FAEAEAE T H AR A AS B (A0 2) BRME. (1 Nikita Sobolev 7 gh-100581 FHTTHK. )

o TERBRBIXILRIY) __set_name_ FEHH| AR FHAFH RuntimeError X%, FF30EER
Y2k PEP 678 YERA B S, (i Irit Katriel £F ¢h-77757 Hi5iek. )

* 2 try-except* H i i P A ExceptionGroup H 5| K7 — P REMN, %RE A HEKAE
ExceptionGroup H. fF 3.11.4 MR EFT T8 . (H Irit Katriel £ gh-103590 HTiHK. )

o BRI BAE FAE Python 5235 TR IGERAY eval-breaker L [E7F, MIRRAEN IR iBAT. B
S s AT ALV PyEre_CheckSignals () WHEAT, [ 5K I RIE 77 A HUFTIE 1 Python
fRA Y C bR A HLAE WIHIT BRI, (if Pablo Galindo 75 ¢h-97922 Hisift. )

o JTE BB /RS0 N E TN TR eR BRI AT A R B 240, 1A bool Al int. (H
Serhiy Storchaka 7F gh-60203 H15{Hk . )

e memoryview BIFE kGBI (Ve #8/CHY) . (Hy Donghee Na #1 Antoine Pitrou 7£ gh-90751
HHTHR . )

» slice MR Z AN, AFENMAEFRAEMESGT. (H Will Bradshaw, Furkan Onder
Raymond Hettinger 7F gh-101264 H157#k . )

 sum () IFEMTH Neumaier K AF1EE DACCEXFIF SUBER G T B B0 77 A 80 SR ALz 58 HE a1 A ]
WB . (i Raymond Hettinger ¥E gh-100425 157k . )

e ast.parse () MESHEMNTAESFEHHEARMLEE] % SyntaxError A2 ValueError., (H
Pablo Galindo 7F gh-96670 H 5Tk, )

e tarfile HIREUL¥EM shutil . unpack_archive () H—HH filter 258, B AVFBREITT S
NAFFSE R tar DIRE, BIANLE H A% H sz AME SO . A 40115 S 14 tarfile FEHGTJERS . 7E Python
3.14 dv, BEAEYN *data' . (H Petr Viktorin #£ PEP 706 F1 57k . )

o QRIS Z BRI A ), B4 types.MappingProxyType LB AL 2 W WAy, (Hi Serhiy
Storchaka 7E gh-87995 17k )

o i i Hr B ¥ B 4 B PYTHONPERFSUPPORT AFll fiy & 47 # Wl -X perf DA K B M sys.
activate_stack_trampoline (), sys.deactivate_stack_trampoline () i SYyS.
is_stack_trampoline_active () BRERESIN T X perf PEGEAHresay L5, (i Pablo Galindo
%71, B Pablo Galindo Fil Christian Heimes 7F gh-96123 /i 57k H A1 &% H Gregory P. Smith [Google] Fil
Mark Shannon [F#5 8. )
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5 HEERR

.%O

6 Bt AIERIR
6.1 array

e array.array BT TR, HH S K generic type. (H Jelle Zijlstra 7£ gh-98658 H1 57k )

6.2 asyncio

* ff asyncio THAEETFIERGE T RER S . asyncio MAEW DABHAET AE T T AL
B, G SHRE L R sendmsg () o (HI Kumar Aditya 7 gh-91166 H15THk. )

e VNINT asyncio.eager_task_factory () fll asyncio.create_eager_task_factory() K

BOASVAE BN BUESS PAT H B FOEIR, R F OISR T 7 2 2 5 f%. (i Jacob Bower il
Itamar Oren 7£ gh-102853, gh-104140 F1 gh-104138 H1 itk )

o ¥ Linux I, %W H os.pidfd_open() ® ] H f& L4E M asyncio BRiA & ffi /| asyncio.
PidfdChildWatcher Jij A& asyncio.ThreadedChildWatcher, (H Kumar Aditya ¥£ gh-98024

PR )

o BUAE F50F 4 B0 & 61 X AT B B SR A T A (RS2 SCRF AR OL R B asyncio.
pPidfdChildWatcher, N ffiJf] asyncio.ThreadedChildWatcher), AT ShidE T
WA#s . (1 Kumar Aditya 15 gh-94597 H5iHR. )

* jasyncio.run () W TIEZ loop_factory, PASCIFHEE H & XFAFPEFA L) . (1 Kumar Aditya 7F
2h-99388 HIHTHk. )

e IRMN'T asyncio.current_task () My C SLIMPASEHN 4 - 6 %@ M#. (A Itamar Oren F1 Pranav
Thulasiram Bhat ¥ gh-100344 H5iHk. )

* asyncio.iscoroutine () BFE A ARIRI] False, Hh asyncio AN LRGSR T A WA
P, (F Kumar Aditya 7 gh-102748 stk )

e asyncio.wait () il asyncio.as_completed () FI{EREZ4E Mias vield f£45. (i Kumar Aditya f&
ch-78530 HIHTHR. )

6.3 calendar

« W T M calendar.Month fil calendar.Day /& XAFEMG R E—HMEH PG —H. (H
Prince Roshan ¥ gh-103636 F1 57k . )
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6.4 csv

o ¥4I T csv.QUOTE_NOTNULL Hl csv.QUOTE_STRINGS EFrPAME i csv.writer X4 3t %t
None FIZS FAF R B B AL il o

6.5 dis

s TG HMER (MEIFHRHEHERNS B HAETIATFZIE ) WA ZEA dis g,
HAVE_ARGUMENT 3585 SEPRr Y BRVERD AR 55, (EXT P48 KA F AL . HMHHH) dis.hasarg £
TigE. (i Irit Katriel 7€ gh-94216 H1 57k . )

o ININT dis.hasexc ZUERFRBEE FHAHEANTES . (H Irit Katriel 7 gh-94216 5Tk, )

6.6 fractions

o KM fractions.Fraction X2 INAE 377 k%= . (H Mark Dickinson ¥E gh-100161 F1 5k, )

6.7 importlib.resources
e importlib.resources.as_file () BI/ER L& EH 5. (i Jason R. Coombs 7E gh-97930 1t
ko)
e Y4 importlib.resources.files () WE—NESEML N anchor. (H Jason R. Coombs ¥ gh-
100598 H1 57k . )

6.8 inspect
e MIIT inspect.markcoroutinefunction () EFRICIR[E coroutine [ [F]H BRAUPAE 5 inspect.
iscoroutinefunction () —&Ef# . (i Carlton Gibson 7f gh-99247 FF iRk . )

e ¥shl inspect.getasyncgenstate () il inspect.getasyncgenlocals () FRMERL KL
PRI4HRRES . () Thomas Krennwallner £ gh-79940 HH 5Tk . )

« inspect.getattr_static () WMEREC S8 BESRTF. XHZ R B K Z 80 A HE Python 3.11 &
DA 2 A . (F Alex Waygood 7E gh-103193 H157k. )

6.9 itertools

* JMT itertools.batched () MRKFEHRIA MM IR/ TTAL, Horbigefm— MK B T fig
2 HAbHE R %5 . (B Raymond Hettinger £ ¢h-98363 H1 ik . )
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6.10 math

o NINT math.sumprod () HFITHRMZA. (1 Raymond Hettinger 7£ gh-100485 H1 57k . )

* J"JE 7 math.nextafter () PAEFE—A steps ZHH T— W m Esim 312 4. (H Matthias
Goergens, Mark Dickinson #{] Raymond Hettinger 7f gh-94906 FH Tk . )

6.11 os

« #4117 os.PIDFD_NONBLOCK PAYEIRFH ZERIZ N 4T P A A os.pidfd_open () AUUEFERY SCOFHE IR
. (1 Kumar Aditya £ gh-93312 157k, )

e 0s.DirEntry MIEMIE—1I os.DirEntry.is_junction() F¥ERKEEIZLH G N H K
$:. (H Charles Machalow F£ ¢h-99547 H1 57k, )

* JF Windows iR os . 1listdrives (). os.listvolumes () fl os.listmounts () R, HT
MEIREN AR . BT . (1 Steve Dower 7E gh-102519 H5iHk . )

* os.stat () fil os.1lstat () BIFEFE Windows R4 FHHEM T st_birthtime “FEIIAERHH ] C
RIS, st_ctime C3FM, EAVES AR (ER T 5HAE-G AR, FFkrfR 5
Ja— IR TCEE ] ) . st_dev R PAR A 64 {7, st_ino RAIPARG A 128 i, HAARBHETARIK SO
4t, 3 H st_rdev IGZRE N, MAEANEFMIIE. XD eRETEBOR AR Windows |2 W] i 5E
M. (H Steve Dower 7£ gh-99726 H15TEk . )

* Asof 3.124, 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/l os.path.isjunction () PAMER EHEARZE N H B4, (1 Charles Machalow 7£ gh-99547
TR . )

o I os.path.splitroot () PRKFBEIEYR - M=J04] (drive, root, tail). (i Barney Gale ¥¥
gh-101000 H Tk, )

6.13 pathlib

o WAHNIXT 21k pathlib.PurePath #l pathlib.Path, fl B Posix A1 Windows % J& A8 A
M FF. FHEATPAE# pathlib.PurePath.with_segments () J ¥ RIEMASNZ B ZEHE R .

* /S pathlib.Path.walk () H Tl Py H M IFEA R E W rg Scfbsk H k4, BT os.
walk (). (H Stanislav Zmiev £ g¢h-90385 H1 ik, )

e {f pathlib.PurePath.relative_to () P T walk_up v[EHE S ARV R PEA “.“ & H
W4T N5 os.path.relpath () ¥ h—%. (1 Domenico Ragusa 7F gh-84538 ik, )

e /il pathlib.Path.is_junction() fE N os.path.isjunction () M1t H. (F Charles
Machalow 7£ gh-99547 H1 Tk, )

e Jpathlib.Path.glob (). pathlib.Path.rglob () fll pathlib.PurePath.match () #hHA]
I 2 case_sensitive, DAVLRECFEARRI R/ NG HUSE, AT VE R R 2EA T SERS A 42 1
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6.14 pdb

o N AE AR B DA B ORAE R I 2 T B MEL, I B ARG 24 it s e S PR . (H s KA
gh-103693 H15THk . )

6.15 random

e #NINT random.binomialvariate (). (H Raymond Hettinger ¥ gh-81620 H 5Tk . )

e {F random.expovariate () TEMERIAE Lambd=1.0 . (H Raymond Hettinger ¥£ gh-100234 1
k)

6.16 shutil

* shutil.make_archive () BUTERF roowdir ZHLEL LG HFE HE SUFRITE T . EXFIEOLT, €
NI R HERE A 24 BT T AR H S ECA rootdir IAATA7R . (i1 Serhiy Storchaka 7& gh-74696 Hi 5Tk - )

* shutil.rmtree () MAEHEZ—DHSEL onexc, E— AU onerror WAL, HEBZ—
AR LT AR —A (typ, val, th) =JC2H . onerror B4 F M. (i Irit Katriel & gh-102828 H1 57k . )

 shutil.which () IFERMEZS EM omd 105 B4, 78 Windows R4; 4 5% PATHEXT H5578
BAE PATH WP &R LA . (F Charles Machalow FE g¢h-103179 H1 57k )

shutil.which()  $ #  Windows | & f§ # . 47 3¢ #H w H H
NeedCurrentDirectoryForExePathW, DA E G N R Y al TEH R ALXKENE RE
1%. (i Charles Machalow 7£ gh-103179 H1 o1k . )

7 Windows I shutil.which () RFEE RSN HALR S H VR 2 BiiR ] emd 5% H PATHEXT
W ZH AR VCIE A % 4% . (i Charles Machalow 7E gh-103179 1ok, )

6.17 sqlite3

o BT —A 54470 . (i Erlend E. Aasland 7£ gh-77617 H1 57§k, )

e |u] sqglite3.Connection ¥ il sglite3.Connection.autocommit J& ¥ ¥ i) sqlite3.
connect () ¥sHN autocommit &2 T4 13625 PEP 249 1) 454071 . (i Erlend E. Aasland 7€ gh-83638
5Tk )

e il sqlite3.Connection.load_extension () ¥l entrypoint N [R XiEFIE S, T35 SQLite
PRI . (1 Erlend E. Aasland £ gh-103015 H1 57k . )

e Ju] sqglite3.Connection ¥ /il sglite3.Connection.getconfig() #l sqglite3.
Connection.setconfig () T XL FEERIITE B 15, (H Erlend E. Aasland 7 gh-103489
TRk )

14


https://github.com/python/cpython/issues/103693
https://github.com/python/cpython/issues/81620
https://github.com/python/cpython/issues/100234
https://github.com/python/cpython/issues/74696
https://github.com/python/cpython/issues/102828
https://github.com/python/cpython/issues/103179
https://github.com/python/cpython/issues/103179
https://github.com/python/cpython/issues/103179
https://github.com/python/cpython/issues/77617
https://peps.python.org/pep-0249/
https://github.com/python/cpython/issues/83638
https://github.com/python/cpython/issues/103015
https://github.com/python/cpython/issues/103489

6.18 statistics

* ¥ i€ statistics.correlation() PA ranked JyiKHYTE A ALHE NS 7 G K 1) 37 BEIR S AH KA T
% . (1 Raymond Hettinger 7F gh-95861 Hiotik. )

6.19 sys

s IHIT sys.monitoring Ay =S [a] AN TTFHIPEP 669 Hids API, (i Mark Shannon ¥E gh-103082
Tiwk.)

o WANIT sys.activate_stack_trampoline () fil sys.deactivate_stack_trampoline () Jfi
U A AR R BE 4 #T #% trampoline, DA K sys.is_stack_trampoline_active () T # i)

etk B/ AT #% trampoline 2753 . (3T Gregory P. Smith [Google] #{1 Mark Shannon f] 5t ﬁﬂa Pablo
Galindo F/1 Christian Heimes FF gh-96123 1571k . )

o BAINT sys.last_exc T RGHEOHE | AR (B G RMN A ). 78 TA=4
B R E EIHER: sys.last_type, sys. last _value fl sys.last_traceback., (H
Irit Katriel 7 gh-102778 FH iRk . )

* MIfE sys._current_exceptions () KR MR ID 2| 55 LIRS, WAZE (typ, exc,
tb) JCA ML, (fh Irit Katriel 7€ gh-103176 H1 576k )

e sys.setrecursionlimit () fll sys.getrecursionlimit (). 3EIFFRHIFAE BN T Python L
. PYERECNE %% Elﬁﬁ?ﬂ {HAZ 3 55— Rl B 1k Egjﬁﬁ(f‘é’ﬂmﬂﬂ{fﬁﬁm%%%

6.20 tempfile

» tempfile.NamedTemporaryFile EREIEHIN T — " H W %2 delete_on_close, (1 Evgeny Zorin
1E ¢h-58451 Hi5TEk. )

* tempfile.mkdtemp () BUAERFEJRIR A —AExTERAe, BIMERELES dir IBSH)SH80e — DX BEER .

¢ 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.)

6.21 threading

e T threading.settrace_all_threads () fl threading.setprofile_all_threads ()
PASCVFTE NS AT I 4R P B BB AP RE 2 A B O AN 2 HAE I T &b . (i Pablo Galindo 7
¢h-93503 F1 57k, )

6.22 tkinter

* IFE tkinter.Canvas.coords () &R FHSE . EIAENMUEZHMSEOLA WL (x1, v1,
X2, y2, ..-)W\&Elﬂéléﬁéﬂﬁiﬂﬁf?ﬁﬂ( x1, yi, x2, y2, ...0), 2R H ((x1, yv1),
(x2, y2), ..M [(x1, y1), (x2, y2), .--])%iﬁﬁ‘]ﬁéﬁ,?ﬂ%create_*()ﬁﬂi*#o(ﬂa
Serhiy Storchaka {F gh-94473 H 5Tk . )
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6.23 tokenize

e tokenize B $E T PEP 701 frg| AR, (H Marta Gémez Macias #/] Pablo Galindo £ gh-102856
TR . ) THSF #5482 Python 3.12 T fififg XX tokenize BIHUW B BN .

6.24 types

o AT T types.get_original_bases () PASLVFFE T AL 4k 4L %) user-defined-generics #E17 P
48 . (1 James Hilton-Balfe 1 Alex Waygood ¥£ gh-101827 HH5ifk. )

6.25 typing

o EFXF AT E AR M MY isinstance () KM BIAES A inspect.getattr_static () MiAZ
hasattr () REKRBEREIAE. XEMEMBIN __getattr_ () FIEFEEMXHE AT AR #3
W isinstance () KA YL AN ISRA . (2, T30tH 2 R 5 6 [ SR el g3 A7 IS P 4G T
W SEBI X 5 4 Python 3.12+ XN TR iz 47 Iy ol A U BMSU S50, | 2 IR8k o KR4 L PR
KAz 25X — e A2 5 m . (1 Alex Waygood fF gh-102433 H15TRK . )

o BULEB AT I ARSI PSR B A A E B A TH— ELANE T A SR “BERSES . TER AT Tk
jﬂlﬂz}iﬁ(E‘Jﬁ??l\T@‘ﬁ%%?ﬁﬁfﬂﬂ, B2 PSRN 5 5 M T LU isinstance () Al
Fl4n:

>>> from typing import Protocol, runtime_checkable
>>> @runtime_checkable
. class HasX (Protocol) :
x =1

>>> class Foo:

>>> f = Fool()

>>> 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
|

7 X I A A R T R X A T I TR Y isinstance () KelEE

o BEXF EATH A AR WY isinstance () KAHERERIA WM R . 0T 00 D& 0 i
KRR isinstance () KMAHLE 3.11 W24 A 2 R Aad, XFFHBA K& WY
isinstance () Kl AT GE2 18T Python 3.11. ( Alex Waygood 7 gh-74690 il gh-103193 H57 k. ) .)

o MAEFFA typing.TypedDict fll typing.NamedTuple KHHEAK _ orig bases_ Jg¥. (H
Adrian Garcia Badaracco 7£ gh-103699 FFTEk . )

 [f] typing.dataclass_transform() ¥l T frozen_default 2. (Hj Erik De Bonte ff gh-
99957 H5THk, )
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6.26 unicodedata

* Unicode (¥}t .9 %75 15.0.0 it. (fH Benjamin Peterson £ gh-96734 H1 57k, )

6.27 unittest

By ——durations ArATEEI, KR N A8 4 i fil:

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 9.8609s

OK (skipped=3)

(Hy Giampaolo Rodola 7F gh-48330 F157fik. )

6.28 uuid

o BT —A A4 740 . (1 Adam Chhina 7 gh-88597 H 5Tk )

7 TEREMLAE

* M Unicode X[ T wstr fll wstr_length . XMEXTRI/NE 64 (V& EidT 8 45k

16 547, (PEP 623) (f Inada Naoki 7£ gh-92536 H1 otk . )

o G T AER EERE 1 BOLT gl LA a8 i Se e M SO, X R fEASPERE SR TT 1-5%.

Modzelewski 7F gh-90536 1 5k 1 Donghee Na ¥E gh-101525 H145i . )

(H Kevin

o XS AT B AT A B IR R U e (B4E re.sub () Al re.subn () BECKON R

re.Pattern J7¥%) B[N 2--3 %. (f Serhiy Storchaka 7E gh-91524 FH iRk, )

o AR FIH R FAT R A LR N asyncio. Task AR . (H Itamar Oren 7E gh-103793 H157

Hik- )

* fENAE tokenize fEELH Y PEP 701 Fr 3K () 5 0 /4 B AP 80, tokenize.tokenize () Al
tokenize.generate_tokens () I AL E L 64%, (H Marta Gémez Macias Fl Pablo Galindo

TE ¢h-102856 H1 577k, )

* BT HMY LOAD_SUPER_ATTR $§4 I super () FYEWAFEMEME. (f Carl Meyer il Vladimir

Matveev 7£ gh-103497 H157k. )
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8 CPython 3RS 3r

* %& T LOAD_METHOD #54.
AL E AT AR AR AY LOAD_METHOD.

EOHAIH R LOAD_ATTR, MFEAIRKE T LOAD_ATTR [ oparg [LAFF
(1 Ken Jin 7£ gh-93429 H5ik ., )

e #4:T JUMP_IF_FALSE_OR_POP £l JUMP_IF_TRUE_OR_POP $54. (Hj Irit Katriel ££ gh-102859
TR )
e ¥/ T PRECALL #5% . (1] Mark Shannon 7£ gh-92925 FH 5Tk . )
e ST BINARY_SLICE fll STORE_SLICE 54 . (] Mark Shannon 7£ gh-94163 F1 5Tk )

e VNINT CALL_INTRINSIC_1 5%
e YSHIT CALL_INTRINSIC_2 #%
o USJN'T CLEANUP_THROW 5%
* ¥S/NT END_SEND $54
e 1T LOAD_FAST_AND_CLEAR $§%

TR - )
o ¥RHIT LOAD_FAST_CHECK $54 . (] Dennis Sweeney 7i gh-93143 FR TRk, )
e ¥4Il T LOAD_FROM_DICT_OR_DEREF, LOAD_FROM_DICT_OR_GLOBALS A LOAD_LOCALS #:{FHY

k& PEP 695 ) 41 B 5 43

LOAD_FROM_DICT_OR_DEREF JEfU#,

. (H Mark Shannon 7£ gh-99005 H 57k . )

4. (H Irit Katriel £ gh-101799 137k )

o (1 Brandt Bucher ¥ gh-90997 H1 57k . )

. (Hy Mark Shannon 7£ gh-103082 H157ik. )

£k PEP 709 {sC BRG4GB 4. (B Carl Meyer 7£ gh-101441

o %% T LOAD_CLASSDEREF #:{Ef%, & 7 PAJ] LOAD_LOCALS i
(Hq Jelle Zijlstra 7£ gh-103764 157k )

o M7 LOAD_SUPER_ATTR 54 . (i Carl Meyer #1 Vladimir Matveev ff gh-103497 HH5iHk . )
o ¥HIT RETURN_CONST #%4 . (H Wenyang Wang ¥F gh-101632 F1 57§k . )

9 ERHIA

10

< BlR T

1E gh-97681 HTTHK. )

o« IR T Tools/scripts/ Hax Rt i wFl 4 .

Stinner 7F gh-97669 H1 57k, )

M

AW IHERBAM Tools/demo/ HF. HEIASHFE old-demos project {1485, (i Victor Stinner

HBIA A HE old-demos project F135F|. (M Victor

* argparse: argparse.BooleanOptionalAction ¥ type, choices 1 metavar T2 B\ 4 77 - K-AE

3.14 h#%l: . (i Nikita Sobolev ¥f gh-92248 H157Hk . )

e ast: AR ast $PEE Python 3.8 EEAESCRIF A AT, BUAE 23247 I AR e T Ty ) s 114 2 1y

DeprecationWarning, H-RF7E Python 3.14 AL [E:

ast.

ast

ast.

ast.

ast

Num

.Str

Bytes

NameConstant

.Ellipsis
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https://github.com/python/cpython/issues/97681
https://github.com/gvanrossum/old-demos
https://github.com/python/cpython/issues/97669
https://github.com/python/cpython/issues/92248

W ast.Constant. (f Serhiy Storchaka 7 gh-90953 H157fik. )
asyncio:

-7 I M £ Z asyncio.MultiLoopChildWatcher, asyncio.FastChildWatcher,
asyncio.AbstractChildWatcher fil asyncio.SafeChildWatcher B #f & f 7 ¥ 7
Python 3.14 H17£[4%. (H Kumar Aditya ¥F ¢h-94597 H1 57k, )

— asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () Fl asyncio.
AbstractEventLoopPolicy.get_child_watcher () B F M, 3 ¥ #£ Python 3.14
#%:. (H Kumar Aditya ¥£ gh-94597 F57k. )

— IAEBANF IR RRE Y] get_event_loop () J7YATE Y I FIEIA A B I P ) @ —A iR
% o} DeprecationWarning, (M Serhiy Storchaka F1 Guido van Rossum ¥ gh-100160 157k . )

calendar: calendar.January fl calendar.February & W F I H calendar . JANUARY
Fl calendar.FEBRUARY 3. (H Prince Roshan 7f gh-103636 FH TRk . )

collections.abc: B # F] collections.abc.ByteString., #ff ¥ it f|l Sequence E{

collections.abc.Buffer, FEZE A br o, HEF WP H %, Wl bytes | bytearray &
collections.abc.Buffer, ([ Shantanu Jain £ gh-91896 HHiiwk. )

datetime: datetime.datetime [ utcnow () fll utcfromtimestamp () B #% 7 F H FF7E K
K A RS B 1 S0 T ORI IRE XA X R DA UTC R %o H WIS ] 23 309 ) now () #l
fromtimestamp () Hi¥E 1z JEE K datetime.UTC. (H Paul Ganssle ¥£ gh-103857 F1 5k, )

email: B3 email.utils.localtime () F11Y isdst JEZ:. (i Alan Williams £ gh-72346 HI5THR . )
importlib.abe: B3 N2, T1RIFE Python 3.14 Hifg
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
il importlib.resources.abc FfLH:
— importlib.resources.abc.Traversable
— importlib.resources.abc.TraversableResources
(rh Jason R. Coombs #il Hugo van Kemenade ¥ gh-93963 F1 57k )

itertools: CLFE X copy. deepcopy #l pickle #EAEIY SCHF, BEMIARBEE AR, BRI, Pk b
FE ) L S . XOREAE 3.14 TPASER DA B E D RS AN ZE S 640 . (1h Raymond Hettinger 7
gh-101588 H itk )

multiprocessing: £ Python 3.14 /1, ERAR) multiprocessing B3y 67 Linux, BSD fiH
fldE macOS 1) POSIX V-5 FBUCHBE LR L, TEXEF5 EHRAEIAN ' fork' (¢h-84559), fEiz
ATEAS AR S S AR TP KK B KR RIS ER A SR A 8. SRR &2 ' fork’
IS get_context () Bf set_start_method () API B:CHIFEEH. &0 B R CHEsh .

pkgutil: pkgutil.find_loader () #l pkgutil.get_loader () E#F FHHF4F Python 3.14
g, T importlib.util.find_spec (). (H Nikita Sobolev ff gh-97850 FFTTHk. )

pty: ZHEHE TN ARG AAYH) master_open () il slave_open () EK%ELH Python 2 Bl &4 5
HEF 3.12 AU TH W DeprecationWarning, EATEAE 3.14 F17£F%. (H Soumendra Ganguly
F1 Gregory P. Smith 7£ gh-85984 Hi5tHk. ) .)

os:
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https://github.com/python/cpython/issues/103636
https://github.com/python/cpython/issues/91896
https://github.com/python/cpython/issues/103857
https://github.com/python/cpython/issues/72346
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— XF Windows FHl os.stat () fll os.1lstat () IR st_ctime FEXCWFH. LEARZW KT
W, BT S B e S ], DA HAE SRR —BG BE, BT S A E )
6], Z(EWPTEH) st_birthtime FEIREL. (i Steve Dower £ gh-99726 HH5THR . )

- £ POSIX ¥ & F, 4 os.fork() #u il 3 % £ & B 0y S A2 W 0 B AE & 91 &
DeprecationWarning. 47£ POSIX “F-& | ik FEM S 0 & 2 AFFE VI B LR e 45 k. RBP4l
ROFERIATE B AR AR AT INZE 20 T 5 AT RS PR A PR 21 ) i A5 1o ok
W% . HSH os. fork () R TR IFER T fork HAREAHA NS AT R A
2 AT BUAE L ﬁ%ﬁ%"&ﬁﬁ*ﬁﬁﬂﬁﬁﬂ@%ﬁ%@ﬁ I

MH T multiprocessing B concurrent . futures Jij & P 245 B ) £ ol o e 2 ) LAt
M multiprocessing B F¥EN "spawn" B "forkserver",

shutil: shutil.rmtree () ¥ onerror ZEC W F M T onexc, ([ Irit Katriel 7F gh-102828 1
THk . )

sgqlite3:

— B AE BRI s AR T W 3 1, 175 sqlite3-adapter-converter-recipes - HRIEAVR ) 55 FEE 5
{iT. (i Erlend E. Aasland FF gh-90016 H1 53R )

— e execute () H, TUEN S RSN sequence MR di ot HHOT S—RUIHF&
H DeprecatlonWarnlng M Python 3.14 4G, M4 SV A 516N E S —E
5] % ProgrammingError. (A Erlend E. Aasland TE gh-101698 FH TRk, )

sys: sys.last_type, sys.last_value fll sys.last_traceback FEO#FHH. HH sys.
last_exc. (H Irit Katriel £ gh-102778 F1 57k, )

tarfile: $EHL tar NI ANTE E filter E{’Jfﬂfiﬁa%ﬁﬁﬂiﬁﬁu Python 3.14, FEIZMASH 'data FHH
i\t ERE . 15217 tarfile-extraction-filter | 1F

typing:
- typing.Hashable Ml typing.Sized, 4 %l & collections.abc.Hashable
collections.abc.Sized W%, MERFEH . (ch-94309, )

- typing.ByteString [ Python 3.9 ji& © # 7 M, W 7 2% & ff A 8 % & & i
DeprecationWarning. (H Alex Waygood ¥£ gh-91896 H1 iRk, )

xml.etree.ElementTree: MIEIZBIINAEN] xml.etree.ElementTree.Element AT EAEM
B & th DeprecationWarning, FEZHf, Python i<y’ FutureWarning, 1M C SEMNIAL
% AT A4k (H Jacob Walls 7£ gh-83122 1ok, )

coroutine throw(), generator throw() fil async generator throw() HW=SHELIER

(type, value, traceback) T4 73 HI 1] REFE AR R 1) Python A H RS i o 1 o5 FH 3 26 R B0 B S BUUAS o (Hh
Ofey Chan 7£ gh-89874 H15iHk. )

IAE Y — i B package_ AET __spec_ .parent B8] %k DeprecationWarning
(EZ BIRAS A ImportWarning). (Hj Brett Cannon ¥£ gh-65961 H1 5Tk, )

TERH Fi® _ package_ 3% __cached__ CV#kFF, 7£ Python 3.14 1§ A RGURFA TR E B H
FEIX S E M, () Brett Cannon fF gh-65961 1571k . )

XA RMERALIUSOB AT (~) E8F . EFE Python 3.14 HeRtil A iR . 355U not SRPUTHR(ER)
ﬁiﬂﬂh_%; TEARBA L TR X N2 int PUTHRA UGB R D "ﬁliﬁ)ﬁ ;T AR A4 A B R
{H: ~int (x) . (M1 Tim Hoffmann 7 gh-103487 FF iRk, )

Tﬁﬂﬂ%iﬁ co_lnotab KA H Python 3.10 f it PEP 626 g7+ M, (HEH 3.12 AN T3k
M) DeprecationWarning, RHTMNERE 3.14 hgifsl4. () Nikita Sobolev £E gh-101866 F1 57k . )
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https://github.com/python/cpython/issues/94309
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https://github.com/python/cpython/issues/101866

10.1 #%I% Python 3.13 thighs

PATN LR APL EAEZ HilHY Python KA F M, FfF#4E Python 3.13 HifSfk.
Bk (0 PEP 594):
e aifc
* audioop
* cgi
* cgitb
¢ chunk
* crypt
¢ imghdr
* mailcap
* msilib
* nis
* nntplib
* ossaudiodev
* pipes
¢ sndhdr
* spwd
* sunau
* telnetlib
* uu
e xdrlib
A
e 1lib2to3, PAK 2to3 F2JF¥ (gh-84540)
APL:
* 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.usagekxit () (gh-67048)
¢ webbrowser.MacOSX (gh-86421)
e classmethod fiiRAZERER (gh-89519)
e importlib.resources FEFHITE:

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

- path()

— read_binary ()
— read_text ()

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

10.2 %1% Python 3.14 shight
DA API B4 75 i JF454E Python 3.14 154

* argparse: argparse.BooleanOptionalAction [ type, choices ¥l metavar 12
e ast:
— ast.Num
— ast.Str
— ast.Bytes
— ast.NameConstant
— 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
e itertools: % copy, deepcopy Fil pickle $EAVE) 5.
e pkgutil:
— pkgutil.find_loader ()

- pkgutil.get_loader ().
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https://github.com/python/cpython/issues/106531

* pty:
— pty.master_open ()
— pty.slave_open ()
e shutil: shutil.rmtree () ¥ onerror Z%X
* typing: typing.ByteString
e xml.etree.ElementTree: %f xml.etree.ElementTree.Element I E(EIR.
BRI __package_ Ml __cached__ J&f%.
* AL co_lnotab @k,

10.3 Python 3.15 hfy5 2R ThEE

PAT APL 97 I FFH7E Python 3.15 W%k,
APIL:
¢ locale.getdefaultlocale () (gh-90817)

10.4 it RIFERFKRRA DTSR

51 APLAERE FL) Python A H EL R F I H-FFRIcRs B, (HLH A& BEA B 2 BN TRIFSER H 38
* array B "u' AU (¢h-57281)
* typing.Text (gh-92332)

 HHI Python #2807 R F A5 TH RIR X FHE, HlM0 0in x, lor x,0if lelse 2. B
R [0x1for x in y] XFEA NRER AR AT Fk X (BT AR EE N [0x1 for x in y]
B [0x1f or x in yl])e MAKMMITIG, WIREFIF ARG KR X T and, else, for,
if, in, is fll or H— 5L FAEE . FERRIA P TR UCHFEEES, RZR O EE
PR (gh-87999)

11 BB

11.1 asynchat #1 asyncore

o XPAERCARYE PEP 594 il a1 24 F5 5, BT Python 3.6 T W3+ . e asyncio. (M
Nikita Sobolev 7 gh-96580 1 57Ek . )

11.2 configparser

* configparser HHPJL MM 3.2 BEHFH NI FRT AR eh-89336 PR

— configparser.ParsingError AFHHA filename FHH S, W source S

— configparser N-HF SafeConfigParser 2K, HRHERIEN LK ConfigParser,
— configparser.ConfigParser ANE-HA readfp FE., HlH read_file (),
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11.3 distutils

s 4T distutils . B TFE Python 3.10 H1iE#f PEP 632 "Deprecate distutils module” B¢ H « X T4/}
RTH distutils HIGEFGOA M A THIHE , AIPAZ%E setuptools WiH : BEANIRIRMLT
distutils, (Hj Victor Stinner ¥f gh-92584 H157Hk . )

11.4 ensurepip

* M ensurepip FZE T HHFEAY setuptools wheel, 45 IF1E 1 venv Bl 22 IEFAEE H 2235 setuptools.

pip (>= 22.1) NEHERIEFEE 2% setuptools, HT setuptools (FIFET distutils) AIEAS
RTHE I pip install RMEH, BN pip RHEE M THE G @RS Pt setuptools,

TEBNE O T B venv Q) # 8 i& ensurepip ] IH 46 1Y 34 55 K5 K B2 it easy_install,
pkg_resources, setuptools fl distutils 1, F N B2 setuptools I H W EE 4. X
ﬁ)%iéﬁﬁﬁ&ﬁﬁ%@é@lﬁﬁ , W24 setuptools Bl H ARSI 2 — I Bplge sk (G H 20
pip) .

(Hy Pradyun Gedam 7 gh-95299 thit . )

11.5 enum

o BT enumf EnumMeta._getattr__, 2BV E AT EE . (i1 Ethan Furman 7£ gh-95083

11.6 ftplib

o BT ftplib W FTP_TLS.ssl_version 2@ {EEUT context 2 . (Hi Victor Stinner 7§ gh-94172
FI5TER . )

11.7 gzip
e BI&T gzip W gzip.GzipFile ] filename JEM:, H Python 2.6 #iZ/gEC W FHH , #HSUH name

JEPE. R ERIEUT, WER filename BYERE ' .9z XY RANMSEME .. (H Victor Stinner 7£
5h-94196 HHTHR )

11.8 hashlib

e %% T hashlib 9 hashlib.pbkdf2_hmac () f#4l Python SZ3, ‘B AE Python 3.10 H1 & ¥ F .
Python 3.10 Jz 55 # iR A~ 552 OpenSSL 1.1.1 (PEP 644): % OpenSSL R A2 4L T pbkdf2_hmac () M
ey C 52 . (H Victor Stinner 7F gh-94199 H15THRk . )
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11.9 importlib

* importlib HFZSERETT I X ZMEE TAEIC 58 M
- Xf module_repr () 5| HASZREW AR, (H Barry Warsaw 7 gh-97850 H1 5Tk . )

— importlib.util.set_package, importlib.util.set_loader Al importlib.util.
module_for_loader ¥JE##I4. (H Brett Cannon F Nikita Sobolev ¥E gh-65961 Fil gh-97850 1

TTHR . )
— X} find_loader () 1 find_module () API X348 . (1 Barry Warsaw ¥ gh-98040 1

— importlib.abc.Finder, pkgutil.ImpImporter fil pkgutil.ImpLoader E#FZ%:. (m
Barry Warsaw 7£ g¢h-98040 H1 57k, )

11.10 imp

o imp BURCHALER. (i Barry Warsaw 7£ ¢h-98040 H15THK . )
RTiER, WSH AP

imp importlib

imp. ¥ None #fi A%| sys.path_importer_cache

NullImporter

imp. importlib.util.cache_from_source ()

cache_from_cs

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 Hl importlib.machinery.
BYTECODE_SUFFIXES

imp. sys.implementation.cache_tag
get_tag()

imp. importlib.import_module ()
load_module !

imp. types.ModuleType (name)
new_module (r

imp. importlib.reload()

reload()

imp. importlib.util.source_from_cache ()
source_from_

imp. JLTF L

load_source |

¥ imp. load_source () i h:

import importlib.util
import importlib.machinery

def load_source (modname, filename) :
loader = importlib.machinery.SourceFilelLoader (modname, filename)

&)

25
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https://github.com/python/cpython/issues/98040
https://github.com/python/cpython/issues/98040

(#z E70)

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

« EFBER 1mp B R B E T B AR
- RE AR R
* imp.init_builtin ()
* imp.load_compiled()
* imp.load_dynamic ()
* imp.load_package ()

— imp.lock_held (),“imp.acquire_lock()*, “imp.release_lock()“: N4 &4 Python 3.3 WL i i
L1

— imp.find_module () % #: SEARCH_ERROR, PY_SOURCE, PY_COMPILED, C_EXTENSION,
PY_ RESOURCE, PKG_DIRECTORY, C_BUILTIN, PY_FROZEN, PY_CODERESOURCE, IMP_HOOK,

11.11 io

* BIET io Y io.OpenWrapper il _pyio.OpenWrapper, Ef1{E Python 3.10 FEHFH: HMW
fil open () . open() (io.open()) REZ N EKE. H Python3.102, _pyio.open () thHi@—
NS (H Victor Stinner 7 gh-94169 HH5T#Ek. ) )

11.12 locale

e B4 T locale I locale.format () BE%X, ‘B FE Python 3.7 1 24 F JH: i locale.
format_string (). ([ Victor Stinner ¥£ gh-94226 151k . )

11.13 smtpd

* smtpd BLRT % PEP 594 Hr it R0 #6 Bk, ‘E7E Python 3.4.7 71 3.5.4 45 1§24 aiosmtpd
PyPT B AT HoABEE T asyncio RS #5. (1h Oleg Tarygin £ ¢h-93243 H15iHk. )

11.14 sqlite3

* PARREASCHRY salite3 $5{E, 7E Python 3.10 HEHTH, BIAEC ikbhk:
— sglite3.enable_shared_cache ()
— sglite3.0ptimizedUnicode
AR A=A, WAEDA URI BT RR R i cache=shared & S4L.

sglite3.0OptimizedUnicode AT BRELH Python 3.3 B E N str I—A~ 4% . ZHIPRFSCA T
J %K OptimizedUnicode MRS ATARAHE str, BRI  str AERIME.
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(Hy Erlend E. Aasland 7£ gh-92548 17k, )

11.15 ssl

e %5 T ssl f] ss1.RAND_pseudo_bytes () H%L, B AL Python 3.6 FE#F H: kI os.
urandom () 3{ ss1.RAND_bytes (). (H Victor Stinner ¥£ gh-94199 F157#k. )

* #FRrT ssl.match_hostname () B%{. ‘E1E Python 3.7 P45/ . OpenSSL H Python 3.7 fkf &
WATEMAPLEL, Python B AF#i ] ssl.match_hostname () %X, (H Victor Stinner ¥£ gh-94199
HIGTHR . )

o % T ssl.wrap_socket () K%L, ‘B Python 3.7 FEMF N WHUNAE— ss1.SSLContext
ST P H ss1.5SLContext .wrap_socket k. {Ef{i4R{#i ] ssl.wrap_socket () W
RO AE ] BAZAEN . ZEEEAS K5 SNI TLS 3Bt A SIS IF RG2S 10145 . HAA 4523
CWE-295 (Improper Certificate Validation) 51, (Hj Victor Stinner ¥ ¢h-94199 W57k, )

11.16 unittest

s BB TUFLZREFTHM unittest Hitk:

- —I TestCase FYEMIHI4:
23 Ar 5 & Fik# FHT
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 () 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

fn] A https://github.com/isidentical/teyit 3 H 2/ 5 B R K BTG, .

- KE A HEAT A TestCase /¥ assertDictContainsSubset., (£ Python3.2 1,

F.)

— KB AR TestLoader.loadTest sFromModule 2 use_load_tests. ([ Python 3.2 22 %

920 )
- TextTestResult ZEM—HI4: _TextTestResult, (¥£ Python3.2 FEFH.)
(Hy Serhiy Storchaka 7F gh-89325 H1 ok . )
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11.17 webbrowser

o M webbrowser HE T X BN A 00) LFF . BEAREE IO Y #5245 © Grail, Mosaic. Netscape. Galeon,
Skipstone, Iceape. Firebird # Firefox 35 K& DA N4 (gh-102871),

11.18 xml.etree.ElementTree

o T4 T 4l Python S3E ¥l /) ElementTree.Element.copy () Y5, %7 ¥ETE Python 3.10 WP E 4 7
H, HWH copy.copy () K%, xml.etree.ElementTree [ C LA copy () H¥E, HE
__copy__ () #¥. (i Victor Stinner 7F gh-94383 H15THk. )

11.19 zipimport

e BB T zipimport B find_loader () fl find_module () J¥E, BAILE Python 3.10 HE#EFF A
TS find_spec () H¥. iZH PEP 451 Tf#4H 550880, (H Victor Stinner 7£ gh-94379 k. )

11.20 HZEIR

o MY Makefile fll Doc/tools/rstlint.py FEE T suspicious FM, i sphinx-lint, ([
Julien Palard 7& gh-98179 FR iRk, )

e BT ftplib. imaplib. poplib fil smtplib B 111 keyfile FiI certfile T &%k, DA http.
client B[ key_file. cert_file Fil check_hostname 72, "Ef1H Python 3.6 F# W FEH . 5 2k
context 1% ({E imaplib 914 ssl_context 1:2:). (H Victor Stinner ¥F gh-94172 H157HR. ) )

o MNZABREPERHAMX HFERR T Jython FeZeEALEE. (1 Nikita Sobolev 7 gh-99482 HiTTHK. )

e M ctypes BiHFZE T _use_broken_old_ctypes_structure_semantics_ bR, (H Nikita
Sobolev £ ¢h-99285 H1 57k, )

12 #¥{E3) Python 3.12
AT T S R AR R TE A DA B T B R S ARG ) A A 1R B I

12.1 Python API g935{t

o IUAERET IR DN 3k 2 b i B0 40 2H 5 | AN 43 44 FRoRE B SE PR R AR .- BRAE H 52 ASCII 4507741
VERECF S AT BRI B e A B T i 2 L2 PR BIAE H BB A 7 ASCIT 520 S AR kil 4k (il
Serhiy Storchaka 7F gh-91760 H 5Tk . )

o #[&T H Python 3.10 #2 2% F Y randrange () I fE. PAHI, randrange (10.0) & FLifiH%E
#:°f randrange (10) . BfE, BF5l K TypeError., M4Ah, ¥FTIEBEEH U randrange (10.
5) BY randrange('10') AT 3| & W R & &2 M ValueError N TypeError, X W51k T
randrange (1e25) 2 M randrange (10**25) B KAYTE Bl AP BROE B0 M) A8, (3W) 1 Serhiy
Storchaka 7 gh-86388 1%, )

e argparse.ArgumentParser M (BN fromfile_prefix_chars &) ZESEH IS
BN R AL PR A M BRI B SCAR i 48 2 (4 locale.getpreferredencoding (False) /)
Ay filesystem encoding and error handler. 7£ Windows Z 48 FF S8 S04 i Fl UTFE-8 1 A A& ANSI AR5
UK G o
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* B T 7E Python 3.4.7 fl 3.5.4 4 5t H & T asyncore [ smtpd Bidk. #HEFEMZHAZET
asyncio [ aiosmtpd PyPI fibt .

* shlex.split (): A None {EH s SHOILERF G| LR, MAZEER sys. stdin, ZFHEFE Python
3.9 hi ¥ 7M. (H Victor Stinner 7F gh-94352 H1oiHk . )

o os BIHURFEZ XM F RS, Wl bytearray fl memoryview KA : HZ iR bytes 2
H=2355 . (H Victor Stinner 7£ gh-98393 H1oiHk . )

* L7 syslog.openlog() Fll syslog.closelog () UNHTEF fFFE#F H i H B K. syslog.
syslog () HAIFE FREREAS h i M, (HHI$E 2 syslog.openlog () BfE EMBESH oM. X
SO BRI TE T AR, I A DR Pl BE S 2 B . X — U B T L PR R PR S . I
Ab, syslog @ —AEIXHERE A R R A AR, X Se e R b i i - RESs R . (fh Donghee
Na 7E gh-99127 F1 k. )

* KE AN cached_property () MBUETNEHAER, HMRIT N SAERKPITA LB BE, M
M BUE S . X EWE WA SRR AT, S Jm R ek RO ] ATE LA SE il s
A=W MTREE AR ZAEEE (BRI R A5 19 HL TR AR S0 Y H A s 5 —AME R
E‘%) YLK S B VA o AR B AR AT T AR H ok K B 2 25 170 ] ] 5 B
(N

* BIfE sys._current_exceptions () RfiR[EINLFE ID 2| 8 LB M, MAZE (typ, exc,
tb) TCLHMMLST. (i Irit Katriel 7€ gh-103176 F15THk. )

o Mffif] tarfile 8f shutil.unpack_archive () $2HL tar SCER), THE A filter 50K R W fe 4
NEB| AN G R . 7517 tarfile-extraction-filter | AR .

o HTFFE PEP 701 15| AL tokenize.tokenize () fil tokenize.generate_tokens () FREL
P IAE A TR . XEMRE AN -4 T STRING JHITI &k ™4 PEP 701 iRy 1]
JG: B T AT RS A A T 1R Y 3 24 3R] e AN IAE IS FSTRING_START, FSTRING_MIDDLE Al
FSTRING_END &#¢ M T f-FAAFER 1) “FAFHRY 0. BIanxt T f-74F5 f"start {1+1} end" IH
A ) 43 1) 2 2 A i

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

(1, 0-1,2: FSTRING_START 'f"'
il,2=i,@8s3 FSTRING_MIDDLE 'start '
iL,&8=1,9s OoP Y
1,9=1,10¢g NUMBER 1
1,10-1,11: OP T4
iL,1d=1,423 NUMBER '

i, 12=i,133 OP T}
1,13-1,17: FSTRING_MIDDLE ' end'
1,17-1,18: FSTRING_END

ULAh, SRF PEP 701 BT B iR v] G2 S8 Se AT el s . X Se A A
— FEXF—LETERL Python “EAFAN | A T4 1R] B AH 17 ST type JEPEL A ERRORTOKEN ZE°H OP,
— NEEEE BPAT AT R A SR N SE I 24T 747 —FE5| K tokenize. TokenError,

- FBURSERCEICA Python RIS BAE LG K tokenize. TokenError MIAZTEIIT ]I IR 1]
1) ERRORTOKEN 7] JCo

= AE A — 3OO AR A O R AR VE R G UEA 32 2 3HF T 2 25| & TabError.

o MI7E threading ST _thread #ikEEH _is_main_interpreter @i, BE2—PAHZE
Br) B BT AR BRSSP RE g IR ] True.
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H—ﬁ%‘%#@?)ﬁ € X _thread B SN R FERN 452 _is_main_interpreter (). (&
¢h-112826,

13 #2rE

* Python RF A setup.py RAPEILZR C P @B, L SCHFMESERIFSEAE configure A H
Rl A Makefile KMy, KEHY RMEH pkg-config I HIEER T . (H Christian
Heimes 7£ ¢h-93939 H1 57k . )

s WEFEMWAHWMMNMESH va_start (), fll va_start (args, format), JAy# Python, IYEEF
AP SH va_start () . (H Kumar Aditya 7F ¢h-93207 #1357k, )

o BUFEANSR Clang 4513454 3% ThinLTO %35 ] CPython £ RFH A A BRI 442 i |] L Ak 3% - (1 Donghee
Na 7E ¢h-89536 H1oiHk. )

o I Makefile ¥ T COMPILEALL_OPTS A8 B PAZE T make install W) compileall 3RIH (ER
IME: —30). H¥F 3 % compileall firdAHH HE S A4 AE— R MA@ BT A L] (0, 1, 2) #).pyc
4. (H Victor Stinner 7£ gh-99289 Hriiiik . )

* K 64 {if LoongArch ¥ T P& =1E5:
— loongarch64-linux-gnusf
— loongarch64-linux-gnuf32
— loongarch64-linux-gnu
(1 Zhang Na ¥£ gh-90656 H15t@k. ) )
e PYTHON_FOR_REGEN #7E 5% Python 3.10 B 55 # A,

o IAEFETUA autoconf 2.71 Al aclocal 1.16.4 A FEE A i | configure. (H Christian Heimes ¥£ gh-89886
HGTRR . )

* 3 python.org f) Windows i 4~ Fil macOS 225 #5 /7 BLAE i Ff] OpenSSL 3.0,

14 C API gy ar

14.1 FingsE
« PEP 697: 5| AT AfE CAPLZ, TR T gaifds S U2 T H.. % API AJfE<x7E CPython
EE AN UCERAS p A A AR AT B e Hh e . RN BAEA AR DA PyUnstable  HiZRARIC.
NMEISE IR eEs
— PyUnstable_Code_New () (i PyCode_New 4411 3&)
— PyUnstable_Code_NewWithPosOnlyArgs () (B PyCode_NewWithPosOnlyArgs B 44 T
*)
RIGRX SR BN il (PEP 523):
— PyUnstable_Eval_RequestCodeExtralndex () (HE] _PyEval_RequestCodeExtralndex

A4 T R)
- PyUnstable_Code_GetExtra () (] _PyCode_GetExtra %M 3#)

— PyUnstable_Code_SetExtra () (§ _PyCode_SetExtra i1 k)
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J5A 44 FRREARSE W] 2 I 0 APT AR R4S
(Hy Petr Viktorin 7E gh-101101 F1 57k, )
« PEP 697: iR T T4 RSB INAEA J N g A 1Y) 28 341 APL:
- PyType_Spec.basicsize fPUHTH ML, H T LATEE MRS RIELH K.
- HINT PyObject_GetTypeData () Fll PyType_GetTypeDataSize () PASRIFPIFIFEE 12K

S B -

- %WINT Py_TPFLAGS_ITEMS_AT_END il PyObject_GetItemData () PARIFZ4 M R
AR RN RAY, AdE PyType_Type.

- WY Py_RELATIVE_OFFSET PASRIFHEFE T T RAVEEM AR E L K 5.
(Hy Petr Viktorin 7E gh-103509 H157Hk . )

o WRINT ¥y 32 M C API pi % PyType_FromMetaclass (), Tfi ] T 457 metaclass Z06F BLA 1
PyType_FromModuleAndSpec () #7172 4k. (H Wenzel Jakob ¥£ gh-93012 F1 57k . )

o A RPN TQUE A G vectorcall PRSCRIA I HIXTS Y APL
— Py_TPFLAGS_HAVE_VECTORCALL
— PyVectorcall NARGS ()
— PyVectorcall_Call()

— vectorcallfunc

MAEY — DB __call_ () FEHEFHIRMEE, %KM Py_TPFLAGS_HAVE_VECTORCALL
AR R Bk AL BR. X fi 3 vectorcall W[ DA % 4 M ] T ow] AF R AL (B WA A A AR GE bR
Py_TPFLAGS_IMMUTABLETYPE WM 25 A) . KR EH tp_call W ZA LR MW AAEL KT
Py_TPFLAGS_HAVE_VECTORCALL fifi¥5. (H Petr Viktorin ¥E gh-93274 H1 5k . )

W T Py_TPFLAGS_MANAGED_DICT il Py_TPFLAGS_MANAGED_WEAKREF JiffR. XBFAifFP Rk

TESCRER G __dict_ M5 RHEANCSINAE, & A NAEF I bR s .
* 15 R APTHAN T 6 vectorcall PRSI I APL:
— PyObject_Vectorcall ()
— PyObject_VectorcallMethod ()

— PY_VECTORCALL_ARGUMENTS_OFFSET

X WA vectorcall W FH HIMSLI) A4 A i FHA% H i BEAE AT 0T AYE 52 B APT (il . (Hy Wenzel Jakob 7
¢h-98586 15Tk . )

U M T WA B oM s db R O PyEval_SetProfileAllThreads () v
PyEval_SetTraceAllThreads (), FoiF7E V& I 6] B 78 BT A 15 17 28 A% b i 558 B R0 1 fig 4
Hrek%k. (i Pablo Galindo 7F gh-93503 HI 5Tk . )

e 5 C API {5 T BB %X PyFunction_SetVectorcall () fl TR E 4 PyFunctionObject [
vectorcall B¢, (1 Andrew Frost 7E gh-92257 H 57k, )

o CAPI BifE A2 PyDict_AddWatcher (). PyDict_Watch () FlIAHx API HEWFEIE, PAEYES
PSR o X B TACRRERS . JIT e sl ifila% . (Fh Carl Meyer 7£ gh-91052 H157H#k . )

« W7 PyType_AddWatcher () fl PyType_Watch () APL HT-H:MH A AR BV @ A (H
Carl Meyer 7£ gh-91051 Hr k. )

* ISHNT PyCode_AddWatcher () fll PyCode_ClearWatcher () API 3 WHE & DABE A AS X 42
BB EY S 380 . (Fy Itamar Oren 7F gh-91054 13k, )
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e ¥SINT PyFrame_GetVar () fl PyFrame_GetVarString () EREH T EEAFRESE WA R, (H
Victor Stinner 7£ gh-91248 F1 7§k, )

* USTN PyErr_GetRaisedException () #ll PyErr_SetRaisedException () T {RHEMMKE Y4
HiRHE. XERPERBHEZENIRENS, MASGHAEDFHFHW PyErr_Fetch () Hl
PyErr_Restore () APFERI= NS5, XFEAR S 5 HE HE%k. (1 Mark Shannon ¥E gh-101578

* #8 i T _PyErr_ChainExceptionsl, B # % — 4 =% & 5 6, M T B A IH L API
_PyErr_ChainExceptions, JGEIEHFM. (i Mark Shannon 7£ gh-101578 15Tk . )

{RjJHT PyException_GetArgs () Ml PyException_SetArgs () YE N ERERET ARG WL
4 B S R args. (H Mark Shannon 7E gh-101578 H1 it r‘ﬂ‘k )

* ¥ Jn ¥ PyErr_DisplayException(), B # % — 4 & % % 6, A T B AU IH L API
PyErr_Display (). (H Irit Katriel ¥ gh-102755 $157#R. )

* PEP 683: 5IAT A& %, EAWMNRELTINITE, X C-APL AT R Bk :

— _Py_IMMORTAL_REFCNT: g S{XT RIS H -5
RIS
_Py_IsImmortal fll—AXI5 &% RAKAT T

PyObject_HEAD_INIT 3CRfHLs VRGN
_Py_IMMORTAL_REFCNT 4! & Py_BUILD_CORE i I},

SSTATE_INTERNED_IMMORTAL —/%| %} N unicode i 4 I h5 1R 4F
RIS
SSTATE_INTERNED_IMMORTAL_STATIC —/“4|-%f P unicode

j\i’ﬂ@lﬁﬁﬁu B/JX#%

sys.getunicodeinternedsize X [0 & i 1Y) unicode
POAFPIIN G . BAE refleak . py T8 M4 REIERHIEERS | I THEOR A Be iy B
(Hy Eddie Elizondo 7E gh-84436 H15T#k. )
o PEP 684: i T Py_NewInterpreterFromConflg () R PyInterpreterConfig, 0 T4
A HA B GIL () TiRegs . (B 25 8B W PEP 684: #1145 % GIL.) (i Eric Snow fE gh-104110 1 5¢
ko)

* 1E 312 JjUW3Z M C APLHt, Py INCREF () Fl Py_DECREF () BRECIUAEM A ZE I ok i 1 i 55
PPARG S SE BT . (H Victor St1nnerTgh 105387 F5THR )

14.2 $4EF Python 3.12

o BT py_UNICODE* FRERMIHR Unicode API C ¥ #2414, 1i5iE 5| 5T UTF-8 5{ wchar_t* )
API,

* PyArg_ParseTuple () EESHURNTREA T SCREET Py_UNICODE* Mg (Bl u, 2 %) . HiTH
F| H A Unicode #4010 s, z, es fll U,

o tp_weaklist X T A S EBALHIE4 N NULL, X2 PyTypeObject FH—ANNIE fEFEL,
(HFATA RS TG X —A8 L AR A ARG T5 58K AL R 8% 7B il B, % S B
A C-APY, sifEb B ((XBRINFREE ) % _PyObject _GET_WEAKREFS_LISTPTR() .

o BAEXAWEL HIR PyTypeObject . tp_subclasses AJfEA R MHMMIRI RIRET. h T RMLX
—RBATRHRRCN voidr. BAMHRENE— U&7 A ANREES BT B A & 1 5B

BB 20535, 1518 1) Python 7% ___subclasses__ () (i} PyObject_CallMethod()).
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e {F£ PyUnicode_FromFormat () fl PyUnicode_FromFormatV () HMAF AL (ZEX]5%.
N KEH75#Ef intmax_t, ptrdiff_t. wehar_t CfFH . AIARSERERDRG L) 9 3CHF. (i
Serhiy Storchaka 7£ gh-98836 H1 ik . )

* PyUnicode_FromFormat () fl PyUnicode_FromFormatV () FARHEIR A FAFMLE S E
—A~ SystemError. FEZ HIHA B 2 5 80k A 52 10 B H AR 9l TR AR 52 1 21 45 R E A
W, I EFEAE MY S5 (f Serhiy Storchaka 7E gh-95781 H15TRK. )

e 85 7 PyUnicode_FromFormat () fll PyUnicode_FromFormatV () FERIAREE . (1 Philip
Georgi 1 gh-95504 F1 57k, )

o A BN __dict_ BUE GO R R KW 4> B Py_TPFLAGS_MANAGED_DICT #
Py_TPFLAGS_MANAGED_WEAKREF AU tp_dictoffset fll tp_weaklistoffset., HEIMIXE
ffif] tp_dictoffset flltp_weaklistoffset, HIFAFELELFFL ELEK (gh-95589), i HIERER] HE
A%, BH]T Py_TPFLAGS_MANAGED_DICT [N 248 _PyObject_VisitManagedDict ()

M _PyObject_ClearManagedDict () Rl iy BREATMI LB I, BERRIFIN, R
—FEf ] PyObject_ClearWeakRefs ().

* PyUnicode_FSDecoder () HRENFEZRLTFIT RS, W bytearray Al memoryview J8Hd:
2 bytes KAFATFAFR . (B Victor Stinner 7 ¢h-98393 H157i#k. )

* Py_CLEAR, Py_SETREF fll Py_XSETREF ZHfE H X HSHORIE—IK. WERSHCH M0, X
SURfHT MR N 2 B . (1 Victor Stinner 7F gh-98724 HiTiRR. )

o MEREAR AR R RSN PIAE B2 MIVEALY . X IR PyErr_SetObject () . PyErr_SetString () LA
J HA R A DR 7 45 1) BR ECTE DR A 57 3 Z HTAR 2 F HSEAE (1 Mark Shannon 7 gh-101578 #15¢
k- )

» _Py_RefTotal EANHHAEEMEMMAET HE N T ABLIUFHENE. HHERE, XNl REE
I HAEVH A T o WSRARRIE TS B0 B AR AR T BT IR _Py_GetGlobalRefTotal (),

o NP ERECR B B R R e — S Bl i ek
— PyType_FromSpec ()
— PyType_FromSpecWithBases ()

— PyType_FromModuleAndSpec ()

AR AERT tp_new MICRMEMMBERC YT, 7 Python 3. 14+ Hffglidh il IHTERHX LR L
2BWEILERR tp_new, MM AT AEFECR TR IRIIRIL -

W EE PyType_FromMetaclass () (f£ Python 3.12 i) 45 LG @ A A EE T tp_new (fE
Python 25 ___new__ () ) KI7CERIZE.

H1T tp_new H# T “PyType_From** s¥UX JL-F- I A A, PILPE BAAE . BUARITT N - (e
KA —LL LD 2K - @A R A LA, W Oo) RABE tp_new CHIHM . HAGLE
A I SEd 3. PATIMEZ — W RERHARA

- WRARIERIE IO, WERAEH AP tp_new:
« QIRIRAL ATk, AT PARAE tp_init HSER.

x IR ICEAF I Python $ATEFIMk, MEH Py_TPFLAGS_DISALLOW_INSTANTIATION
JEFRRFEL tp_new A NULL., XRHEHAI#E PyType_From* pREI%Z .

- BRI PyType_From* B4 WIRATEE C LIEAYEHE (REAEESLBIRN), i 4

prve sy Zolfie it
— WRAR 4018 W] PAZCA Ik tp_new, #i{#i ] Python H#) warnings.catch_warnings () iJ
S LETITE S

e PyOS_InputHook #ll PyOS_ReadlineFunctionPointer ¥ AFAE TR TWEH. XEFE N
B A A MO R ) 4 Rt RAS (T 3% 28 [m] 7% IMER A T R HOIR S ) .
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XHRES T R TAEAN SR (B ARBINE) 19 TR HIzA TR O . 1551 eh-104668 TR %

'fFI /o

* PyLongObject X H N7 BitAT 7B M AR Rt fE. HIR PyLongObject MINHERT B2 R A 1Y,
LSS TR 2 (R 4. P RS B B R LTI, B2 A PyTong_. . . #1340 APL i
oo BT IAS o APL BREUT T RO E G A B HLER Y PyLongObject HYMH:

PyUnstable_Long_IsCompact ()

PyUnstable_Long_CompactValue ()

* i PyMem_SetAllocator () WHEH HE X Has AL AR SRR L 41, TEiE WAFEGR T4 .
ﬁﬁaﬁﬁfﬁﬁuﬁ/ﬁj\ﬁﬂ%%, G T AR WERARIP B € Lo BLasib A e LR 4 HAR
T B4 G A = —AS8r) GitHub 80 #0i%%5 @ericsnowcurrently.

143 #H

* {4 PEP 699 2K, PyDictObject Hff) ma_version_tag FENTH EERC WM. TN
FBOBAE SR PRI AR I R g | % BYLE Python 3.14 F1#5%: . (HH Ramvikrams F1 Kumar Aditya 7£
¢h-101193 Fi5ifk. PEP [ Ken Jin #£5,)

s BEFHMA RN E AR A

Py_DebugFlag: ffiffl PyConfig.parser_debug
Py_VerboseFlag: ffiffl PyConfig.verbose
Py_QuietFlag: {§if§ PyConfig.quiet
Py_InteractiveFlag: {§iff] PyConfig.interactive
Py_InspectFlag: ffiffl PyConfig.inspect
Py_OptimizeFlag: ffiff]l PyConfig.optimization_level
Py_NoSiteFlag: ffiff] PyConfig.site_import
Py_BytesWarningFlag: {fiff] PyConfig.bytes_warning
Py_FrozenFlag: {§iff] PyConfig.pathconfig_warnings
Py_IgnoreEnvironmentFlag: {§iffl PyConfig.use_environment
Py_DontWriteBytecodeFlag: ffiffl PyConfig.write_bytecode
Py_NoUserSiteDirectory: {§iff] PyConfig.user_site_directory
Py_UnbufferedStdioFlag: {fiff] PyConfig.buffered_stdio

Py_HashRandomizationFlag: ffi ] PyConfig.use_hash_seed #l PyConfig.
hash_seed

Py_IsolatedFlag: ffiffl PyConfig.isolated

Py_LegacyWindowsFSEncodingFlag: {ii H PyPreConfig.
legacy_windows_fs_encoding

Py_LegacyWindowsStdioFlag: ffif§ PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: ffiffl PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: {§iff] PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: fliffl PyConfig.filesystem_errors

Py_UTF8Mode: ffiffl PyPreConfig.utf8_mode (ZM Py_PrelInitialize())
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%}g_)lnitializeFromConfig() API 249 M{# ] PyConfig. (H Victor Stinner ¥& gh-77782 H1 5t
o (AT AR R FE AN R AL 3K AL MOE Tk 5 H TS AE Python 3.14 hglidk i . (2h-95388)
* structmember.h LICHCHEFEA, At EAI RS WA TR
PAEH T35 python. h BIMIAGHNE, QSRR BN Py HIZE:
— PyMemberDef, PyMember_GetOne () il PyMember_SetOne ()
- B py_T_INT,Py_T_DOUBLE % (2 Hi’N T_INT, T_DOUBLE %)
— J#AR Py_READONLY (Z Hi“}j READONLY) #l Py_AUDIT_READ (Z HINEKEERX)
Python.h FAHJLNIH KA Z:
T_OBJECT (ffi [l Py_T_OBJECT_EX)
T_NONE (ZHIARF AR, H HAHSPESR)
NHATAE M #E %% WRITE_RESTRICTED.
RESTRICTED fll READ_RESTRICTED %, %[dF Py_AUDIT_READ,
- FEFURIE R Python.h K404 <stddef.h> , il offsetof () B, WFIHEEELEN.

BT Sk SCPFRR RS AR I 2 FRAR PSR I e . ARG IEACRS IT ABRFR AL, BRARBA NI 3
2 FITG Ay 4 25 A2 > A AR ARAR K IR A

(Hy Petr Viktorin {F gh-47146 F157Hk, 3T Alexander Belopolsky F1 Matthias Braun 75251 TAE.) )

e PyErr_Fetch () fl PyErr_Restore () B #F 0. /] PyErr_GetRaisedException () Hl
PyErr_SetRaisedException () f#. (flj Mark Shannon ¥:gh:101578 Tk ) .

e PyErr_Display () B#F, HW/H PyErr_DisplayException (). (H Irit Katriel #£ gh-102755
TRk )

e _PyErr_ChainExceptions B #fFH. M _PyErr_ChainExceptionsl., (H Irit Katriel ¥F
oh-102192 5tk )

o fii H PyType_FromSpec (), PyType_FromSpecWithBases () By

PyType_FromModuleAndSpec () Q@@ I EH T tp_new WM EC AT H. &
YRR AR TCE . is deprecated. Call the metaclass instead.

i+%17E Python 3.14 higkg

e PyDictObject Iy ma_version_tag FEHTP B (PEP 699 ; gh-101193),
s ERILEALE:
- Py_DebugFlag: ffiff PyConfig.parser_debug
- Py_VerboseFlag: {#iff] PyConfig.verbose
— Py_QuietFlag: ffiffl PyConfig.quiet
- Py_InteractiveFlag: {#iff]l PyConfig.interactive
— Py_InspectFlag: {§iff] PyConfig.inspect
- Py_OptimizeFlag: ffiffl PyConfig.optimization_level
— Py_NoSiteFlag: ffiffl PyConfig.site_import

- Py_BytesWarningFlag: ffiffl PyConfig.bytes_warning
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Py_FrozenFlag: {§iff] PyConfig.pathconfig_warnings
Py_IgnoreEnvironmentFlag: ffiff]l PyConfig.use_environment
Py_DontWriteBytecodeFlag: {§if§ PyConfig.write_bytecode
Py_NoUserSiteDirectory: {#iff] PyConfig.user_site_directory
Py_UnbufferedStdioFlag: {§iff] PyConfig.buffered_stdio

Py_HashRandomizationFlag: f#i | PyConfig.use_hash_seed #1 PyConfig.
hash_seed

Py_IsolatedFlag: ffiffl PyConfig.isolated

Py_LegacyWindowsFSEncodingFlag: i H PyPreConfig.
legacy_windows_fs_encoding

Py_LegacyWindowsStdioFlag: ffiff] PyConfig.legacy_windows_stdio
Py_FileSystemDefaultEncoding: ffiffl PyConfig.filesystem_encoding
Py_HasFileSystemDefaultEncoding: {§iff] PyConfig.filesystem_encoding
Py_FileSystemDefaultEncodeErrors: {fiff] PyConfig.filesystem_errors

Py_UTF8Mode: f§iffl PyPreConfig.utf8_mode (Z Py_PrelInitialize())

Py_InitializeFromConfig () APIW 5 PyConfig —#{#ifH.
o filf# immutable types [A[ASEAE ( gh-95388 ).,

Python 3.15 Shi#532BRThEE

PyImport_ImportModuleNoBlock () : il PyImport_ImportModule ()

Py_UNICODE_WIDE 28#: {§iff] wchar_t

Py_UNICODE 2% : {§iff] wchar_t
Python 4] 54k R K

PySys_ResetWarnOptions () : &M sys.warnoptions fll warnings.filters
Py_GetExecPrefix () : #KHl sys.exec_prefix

Py_GetPath () : FKH sys.path

Py_GetPrefix () : 3kHl sys.prefix

Py_GetProgramFullPath () : 3kHl sys.executable

Py_GetProgramName () : $#Hl sys.executable

Py_GetPythonHome () : 3#RH{ PyConfig.home B{ PYTHONHOME 3575 &
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e Py_TPFLAGS_HAVE_FINALIZE : [ Python 3.8 #Z ANFFEHL

. PyErr_Fetch():ﬁﬁﬁiPyErr_GetRaisedException()

e PyErr_NormalizeException () :f#iffl PyErr_GetRaisedException ()
e PyErr_Restore () :{fiffl PyErr_SetRaisedException ()

e PyModule_GetFilename () AF A PyModule_GetFilenameObject ()

. PyOS_AfterFork():ﬁﬁﬁiPyOS_AfterFork_Child()

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

. PyUnicode_AsDecodedUnicode():ﬁﬁﬁiPyCodec_Decode()

* PyUnicode_AsEncodedObiject () : {§iff] PyCodec_Encode ()

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

e PyUnicode_READY () : H Python 3.12 jE AN

e PyErr_Display () :{fiff] PyErr_DisplayException ()

e _PyErr_ChainExceptions () :ffifl _PyErr_ChainExceptionsil

* PyBytesObject.ob_shash i f: Hfl PyObject_Hash ()

* PyDictObject.ma_version_tag

o KREAHFFAH (TLS) APIL:

— PyThread_create_key () : ffiff] PyThread_tss_alloc ()
- PyThread_delete_key () : {§ifj PyThread_tss_free ()
— PyThread_set_key_value() : {#ifff PyThread_tss_set ()

PyThread_get_key_value () :{fifff PyThread_tss_get ()

PyThread_delete_key_value () :{f#iff]l PyThread_tss_delete ()

PyThread_ReInitTLS () : H Python 3.7 @ AFFE3

14.4 i
o BBk token.h Sk30fE. MORBMBCA T ATI CIEHAMOAFE . token. h k3CfF H 2 Python
TR R T3 . (Fh Victor Stinner 7£ gh-92651 $#24it) .
¢ |H3 Unicode API 95, 127 PEP 623 T fif#i¥14 . for detail.
— PyUnicode_WCHAR_KIND

PyUnicode_AS_UNICODE ()
— PyUnicode_AsUnicode ()

— PyUnicode_AsUnicodeAndSize ()

PyUnicode_AS_DATA ()

PyUnicode_FromUnicode ()
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— 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

e 5 1IF T IPv4Address, IPv6Address, IPv4Network fll IPv6Network W is_global #i
is_private {74,
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