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PEP 719 -- Python 3.13 %7151

1 HE--RHER

Python 3.13 /2 Python 4R & WA RAE B, L& ST RHES . SSBURIBRIE TR . Bk
LELE— BT 2 E XAAE S, DARKEFAE & %7242 X, (PEP 703) TIfTRIEPof 3% % (PEP 744) 1y
SRS

B DRI RS Rl [ RIAEEROA IR R R . locals O BB ECAENS T 1B ik
[l T EA 2 2m ez ik, I HRBUE S I SCRAR B (EL.

BERTRRUE PR A AR RS B C A APT R, DASC T FOAC e BEAN IR A 7 T P 3 L T . — 28 IR
PRUEPERIE H Python 3.11 i 5 (PEP 594) 2 J5 BlAE 5 1%

ASCH A G BERT AR PR SE a2 e Bt — D7 EAOHE NG . 22 1 Ao B4 17 18 2 B A B
SCEE, W AREES N B S 2% BT AR 1 Se B S NSO I i 2 B AR BB PEP;
HIE R — BTV E 58 a5 B B PEP Sl 3 A S FRAREE RO . 121 245 2] Python 3.13 1 fgnAi]
MAH. Python JEAT T4 T -

R I Lt -
o RIEDIEN 20 2 X ALAE 2 MLt ag 4592 o

« PEP 667: BUTE locals () PNEBR TR ORR [l A Wi HoAy &2 S35 L. Python 8% S 22
(¥ T ELBUAE BB S AR D391 ] the B B T St e 010 A 1 P sk BT SR i A

« PEP 703: CPython 3.13 ELA X247} 2% ] global interpreter lock [ SEE M 5. S A & 442
CPython | RN .
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BE - FATHITAERE TR AL KA P AW E .

o TEPTY 2 X ARAE 5 ) DA EHE B SRR B e B 8 S 4 . X T DASE 2 PYTHON._COLORS
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2.1 FEIFM B A RERERE

Python FL7E2RIA £ J BT 1Y interactive shell, & 5T 3K [{ PyPy i [ ARG, 2408 i A A2 .2 & i 7 3l
REPL [, "R AIHARERE 52 3B 3 -

o ZATomEEIF PR P gk
o %} REPL %81 help, exit Fl quit ME ISR, TLRFAREOEHNENT.
o PORFAE BOAEHE A ER.
o [ P1 WAL B AR BT B A iy - T
o flH F2 PEEER T H DA >> Rl SRR
o fiH F3FEA RN DASE S EHORE I R B AR (PR HR 73 3R IR RAT) o
T A B2 shell, A H PYTHON_BASTC_REPL MfdiAr i . H XA B AT, 55 I tut-interac,

(H1 Pablo Galindo Salgado, F.ukasz Langa #{] Lysandros Nikolaou 7f gh-111201 EF 3§ PyPy i H i /Ci% o1
fit. Windows 57 $f 1 Dino Viehland £ Anthony Shaw Tk . )

2.2 BBISEIRER

o T Z5 b B R [0 ) R RS I AE 2 BOA R o %%%TLL%%PH%NUE%SH% FHEDA
FAESE N0_COLOR Fl FORCE_COLOR FAEEAT 3 #Ef 7455 . (Hy Pablo Galindo Salgado 7£ gh-112730
TR . )

o VLA R RS I B AR AN B R R R i RV B 4 . B Y BRI RN S s — A A
s R IE B

P
$ python random.py

Traceback (most recent call last):
File "/home/me/random.py", line 1, in <module>
import random
File "/home/me/random.py", line 3, in <module>
print (random.randint (5))
AttributeError: module 'random' has no attribute 'randint' (consider renaming '/home/me/
—random.py' since it has the same name as the standard library module named 'random'.
—and prevents importing that standard library module)

. J

Rl , AR AR GBS AN I BRI S o R, BT & BR
— AR A BRI

$ python numpy.py
Traceback (most recent call last):

File "/home/me/numpy.py", line 1, in <module>
import numpy as np

(T


https://peps.python.org/pep-0602/
https://pypy.org/
https://github.com/python/cpython/issues/111201
https://no-color.org/
https://force-color.org/
https://github.com/python/cpython/issues/112730

(B L)
File "/home/me/numpy.py", line 3, in <module>
np.array([1, 2, 31)
AttributeError: module 'numpy' has no attribute 'array' (consider renaming '/home/me/
—numpy.py' if it has the same name as a library you intended to import)

(f Shantanu Jain 7F gh-95754 157k ) .
o IUAE 24 ) — A SRS AR TERA ) AR SR R 1R B 2 25U R IR ) S 240

>>> "Better error messages!".split (max_split=1)
Traceback (most recent call last):
File "<python-input-0>", line 1, in <module>

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

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

— 'maxsplit'?

( Hi Pablo Galindo Salgado #1 Shantanu Jain ¥F gh-107944 H1 57k, )

2.3 HH% =89 CPython

PAE CPython A A Xfi54T T 45 ] global interpreter lock (GIL) 11 H Hy 2 ARy SLm M S Hr . X2 — 5k
BPER R R TR R A B R . H AR TR AR R B AT AT, @440 python3. 13t By
python3.13t.exe, FRIL N free-threaded W T — HE I SR VERE 75 Windows Fil macOS 22355 #5 1) —
RIS, B AT DAY ——disable-gil BRI AE AR H CPython.

H LR PAT L Ve v Y CPU B0 b I AT 2 A7 2R FE AT 7820 R vl A AL BRAE 17, BLARIT
A AAEREE B Sh M 225, (HAEBOT PSRRI A [E R 2% DR s fr s S E . A
2R A S8 PR I HAR AN lilb iy AR v it 2 3 Se R P A ROT HAE R 5t T
PR R PERER . AT DARERE (AR AS f PYTHON_GIL B fip S TH#EM -x gil=1 il: CPython [ H i Zf2
M Rz T A A GIL.

BLHIWT Y B AR RERS 2 5 SR H H 22, IR # python -vv fill sys.version J& 75 {3 ¥ "experimental free-
threading build”, #1) sys._is_gil_enabled () R H THELEIZfTHAE T GIL 256558 XA .

C-APL ¥ i is B4 X B R IR L1 T T . SCRRFESE A GIL (& I s ATy R b 24 (i i
Py_mod_gil A, {1 BM BRI IL Y R 24 ] PyUnstable Module_SetGIL () RAGHENTE L
CHRAESEH GIL B I N i1 T. AN X LEALHIF) C s 58 GIL g5, BriEifd pYTHON_GIL
RS B, -x gil=0 Wi X HIEE ] GIL. F52E pip 24.1 BT A A4 REFE H i B AG BEAR e enfy
H C Y R,

X T AR BCR W] R BT 2 N A FZH S, 3541 X Python F1E8 =5 3 H W9 )5 H B B A2 S
I PE R TTERE X . EEATIELE 245 Sam Gross, Ken Jin, Donghee Na, Itamar Oren, Matt Page, Brett
Simmers, Dino Viehland, Carl Meyer, Nathan Goldbaum, Ralf Gommers, Lysandros Nikolaou % HAhiF£Z N. H

WZTTIE ZJET Meta, A AL T R TR SRR SR .

& B
PEP 703 "Making the Global Interpreter Lock Optional in CPython” H14U, 2 T4 ¢ I TAE SRS B .
Porting Extension Modules to Support Free-Threading: —{43 iyt R 430 i1 %4 BT & # A5 RS -

2.4 SCISTERYBNET (JIT) Smizes

24 CPython fiff i} —-enable-experimental-jit ¥EIHFTHLE RGNS, SUM—ARIES (JIT) 4iFds A
fR L s Python F2 /7B T E . £ Windows |, W[{#Jf] PCbuild/build.bat —-experimental-jit
JE I IIT 8{{fi[f] ——experimental-jit-interpreter JH% 2 RHMREAS . W BORANGE— D LHHE

B {57 Tools/jit /README . md 7,
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——enable-experimental-jit jﬁ I)ﬁ ﬁ% % ﬁ -‘E (Ef :li) fﬁ, ﬂ[] % K % Ef Ji ﬁ ﬂﬂ ﬂﬁ ﬁ
—-—enable-experimental-jit )rlugj(ﬁ\jﬂ yes,

no: S ARG 2 RGN IIT 454K
o yes: JAM JIT. SAEBATIAE JIT, e AFFHEAE R PYTHON J1T=0.
-+ ves-off: ML JIT {EBKIASAI . SEAERATIEN JIT, 44 ABRHIZL it pyTRON_oTT=1,

e interpreter: G 2 JZPRREAREEE I T, RESE 1l A2 THHAE A PYTHON_JIT=0 4%
Jii P

FEATSA R E T
o WATRFMERLH) 5 1 BT 7 IR, WS 311 A HH2H2 M TN

o B 1 EGTTEAE R IRE, EREEIIEETI Al AR RN E R (IR), FROh % 2 A
IR, HIFBFAHARIER (Cuops™).

o 2 2GR S EE 1 ZAH R AT AR AL, (AR SR G SR i LA .
o TE5 2 RS0 IR BURRE SR LA D 2 1T, AT BSERY I — 200 thad i -

o HORY 2 BYURRESATAE, B EEM T XU L e b Bedt AT . WTaE s Python it
——enable—-experimental-jit=interpreter ﬁsIﬁEﬂ%% 2 Eﬁ%@ﬁ%ﬁo

o T i, Z0Ur)s 2 29 IR KFRERIEF A DL 5 PR T .

o XMHLERALENIE ARG T4 N ¥ N AT T H G, BRAfTEO, (H38 0 T+ 2 i xt
LLVM P4 .

& B
PEP 744

(JIT 3k { Brandt Bucher H 5%%I] Haoran Xu /I Fredrik Kjolstad i LB & - 45 2 J24% IR 3 [ Mark Shannon
F1 Guido van Rossum, % 2 EZfERE#E3E  Ken Jin, )

2.5 §1%t locals () HIEENIBBIE N

TEPI b, BAE locals () BYIR[MELAY IS A2 B 45 BLAATH) Python SEBIRE S . A Python 3.13 JT4f
PEP 667 5ifEft 1~ CPython T R ZBACH AATHE AR 1 2 AT, (BB CLORA VR ek (R %, AR
LN YN S WA S =S W T ke B s R ) s D vy SO Ok e i AU
ARTEPA A PR A AR SRR AL it

TEEAAE IS X Locals O H XX BB LML 1ocals () 2 BRI IAT R £
BAAT R, WA RO R G2 SR EE (Bl exec O fleval O ). FEZHIRMAY, 72T AR
AT R S R T A T Locals () DM BRI DL TR SE 8. FLiAF] CPython I, BEZEAT
B E 3 AU AR, (A I P] BE S AERET HARACH (BB TR AU AT ER BR TR ) A E LA P 1113k
ORI, R AR AT RE B EAZAE I 3 b i B, AT C A I PR R 2 B0 R iR
RMSLRIGETT, OSTEIREER] locals O WPRFKIEHR NI M. L7 MAERX LU0 0L T Pl s,
BUAEALITARF— A~ i 44 23 18] 5| A A AH S R . 0, ] DATE R 3250 i ) ARG DAGIE T 58 v J2 2%
E‘Jggﬂﬁﬂkﬁ APLIR[FI SR 44 250 (G0, 4IFTRERE LAY Python SCAFIR G runpy . run_path ()
Sh PR 1 2 AR 28 {8 TR BB AT 5 i R 52 ) 0 A A B v Y A T IR B SR AL B, BRAE FrameType.
£_locals Rl [m]—ANEHAF U A I 4 W Joy s A S RIAE Je i | 1 A g e A ) Bl 5 A QBN
G, AR ] — A AERREE T A U SR Ia AT 3L dict 561

125 PEP 667 T fi#i¥0E, WHEHHKN C APL ST T SGREXT 32 5 Wi Python AP #1C API $2
HETFEAE VLA .

(PEP F15231 f Mark Shannon Fi1 Tian Gao fE gh-74929 k. CA4 ¥ # i Guido van Rossum Fi1 Alyssa
Coghlan $2{it.)


https://peps.python.org/pep-0744/
https://peps.python.org/pep-0667/
https://peps.python.org/pep-0667/
https://github.com/python/cpython/issues/74929

2.6 MBHFEHXFH

PEP 730: iOS L FE 2 PEP 11 fr L HWF &, BHFESE 3 ERE arméd-apple-ios il
arm64-apple-ios—-simulator 2 H AR (4 %4 2013 4F J5 1Y iPhone Fil iPad i% 4% DA M 24T T Apple sil-
icon £ %) Xcode i0S Bif#§) . x86_64-apple—ios—-simulator (&f7T#EIHN x86_64 HH{4:1 Xcode
10S B#R) AN25 3 BHINZLF -6, (HARR W gt 3 Ry . (PEP $25 J¢ SEP B Russell Keith-Magee
TE gh-114099 F5TEk, ) )

PEP 738: Android L ¥E 2 PEP 11 i #13F &, BIEAI T 3 R aarch64-1inux-android fll
x86_64-linux-android ZHFR. 32 (MY HAR arm-linux-androideabi Ml 1686-1linux-android foig
5 3 RN Z TG, (BT e Sc R . (PEP $2%5 [ 928 By Malcolm Smith ¥£ gh-116622 H1 5Tk . )

& B
PEP 730, PEP 738

3 HitiESHEisny

o G AR SO FAF SR B — 1T BRI W HT S 258 . XA FATRRZEAR RN (Bilhn
.pye X)), filfnyE SQLAlchemy 2.0 ff] sqlalchemy.orm.session A R/NERAD Y 5%, X
TSR R 2 25 b T SORY EAFER I L, A doctest,

>>> def spam():

This is a docstring with
leading whitespace.

It even has multiple paragraphs!

>>> spam.__doc_

'\nThis is a docstring with\n leading whitespace.\n\nIt even has multiple paragraphs!\n

!
L

(Hy Inada Naoki £ gh-81283 57k, )

. %’éﬁﬂ%ggﬂ@ PR I CERAE AT DA G 357 Tambda FIHER R (67 A Ik A A 5 20 2 PR EI H
SR

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

(Hy Jelle Zijlstra 7£ gh-109118 Fl gh-118160 Hr 5Tk, )

o future (EA]AFHSH _ future_ BHRAGHXT S A%, ZWE from ._ future_  import ...
TE X PE B R R FRHER AT S, A SBEOE T EEk R . (1 Jeremiah Gabriel Pascual 7£
gh-118216 F1 ik, )

o IAE global PG T else MM B BE RVFFE except AT . 752 RIUA
HX S EE R E | & SyntaxError. (i Irit Katriel £ gh-111123 Ho57ik. )

o O TR IAEAE B PYTHON_FROZEN_MODULES, ‘B Hfi @GS B 28 T AN BT 20, S84
F -x frozen_modules fir T, (M Yilei Yang ¥£ gh-111374 F15iHk. )

o Bt BT AYFRIEAS F PYTHON_PERF_JIT_SUPPORT Ml TNl -X perf_jit YNHNTCHT W4 Bpn]
T AR X} perf VERESMT 25032 F5. (1 Pablo Galindo 7 gh-118518 15k, )

o T[iB 1T T PYTHON_HISTORY IfIEAS & X .python_history UM E. (H Levi Sabah,
Zackery Spytz F/1 Hugo van Kemenade ¥ gh-73965 F1 57k . )

o BT —A _static_attributes_ JEME. XHAIFRARBHEAFRICARIER, XEL4FK
MR P AT R ECE 1 self. <name> SRIRIEM . (f Irit Katriel £ gh-115775 igk. ) )
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https://github.com/python/cpython/issues/111374
https://en.wikipedia.org/wiki/Call_stack
https://github.com/python/cpython/issues/118518
https://github.com/python/cpython/issues/73965
https://github.com/python/cpython/issues/115775

o JIFASESTER PANE—A4 __firstlineno_ JEME, HAE NI E LE 1709175 . (H Serhiy
Storchaka 7£ gh-118465 H1 o7k, )

o BUFE exec () Fl eval () PNE bREHE 32 DA K S I A% A1 globals I locals Z%{.  (fH Raphael
Gaschignard {£ gh-105879 H15iHk. )

o MAE compile() WHE B2 — D HMWIEN ast.PyCF_OPTIMIZED_AST, B KT ast.
PyCF_ONLY_AST {H X HI7E T iR [0 () AST 2R optimize Z B EIEAT LAY, (i Irit Katriel
JE ¢h-108113 FTTER . )

o ¥ property X4 FHINT __name_ JEPE. (fh Eugene Toder #£ gh-101860 H1oTHk . )

o BT FH R HE PythonFinalizationError, EJRA H RuntimeError, [T Y4#E/EAE & &K
1030 18] 4 PEL ZE B & B 5. R A AT A X R BRFE R 51 K PythonFinalizationError, [i/AN/E

RuntimeError:
— _thread.start_new_thread()
— os.fork ()
- os.forkpty ()
- subprocess.Popen
(rh Victor Stinner £ gh-114570 F1 57 #k . )
o f2i4 str.replace () W count ZHH X EEFZH. (1 Hugo van Kemenade 7F gh-106487 FR TR . )

o WAEVEZ R B AP RAEAE N SR R AF S 80K 84 X T ARSI R B — 2655k, (i
Serhiy Storchaka 7F gh-82626 H1 57k . )

e K bz2, 1zma, tarfile fl zipfile SEAEHL A E R TR SCHFBURT SR T name #l mode J&
. (H Serhiy Storchaka 7£ gh-115961 Hr k. )

4 FIEER

e dbm.sqglite3: &% dom [#) SQLite J5if%. (1 Raymond Hettinger 1 Erlend E. Aasland ¥ gh-100414 v

ik )

5 BdayfELR
5.1 argparse

* N add_argument () il add_parser () FYEININT deprecated 12, DASRIFFE @A Tk, (7 E
SEA T4 . (1 Serhiy Storchaka 7£ ¢h-83648 157k, )

5.2 array
o WG wr KA (Py_ucs4) Fox Unicode FAF. BN RABFT MM v J8405, (i Inada
Naoki 7£ gh-80480 1 57Ek . )

o WL clear () H¥EFF array.array WA MutableSequence. (H Mike Zimin £ gh-114894
5Tk - )

5.3 ast

o BUTE ast ALY SRR i AR X HAE 2 I S RCEOR T R ™A, FF-AES B i A 5 2 B A
HIFTA -
UNSRAEAY 1 LB HEAS AST 3% il i i 5 BO A BE/E N SR IEAE N, %7 BEBUAE R 9L
BN Noneo RAUML, UIIRIEAIN R FEAAE N, Wiz T BRGSO 253K, AR A4
expr_context FEIHAM, WEREINN Load (). (ZHT, FEFAMEILT, Pk AST 4555k
_L AR L S R 2K )
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https://github.com/python/cpython/issues/106487
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A HAMEL T, MHFENSEE RN, 5 R85k & DeprecationWarning. iX7E
Python 3.15 W5 K o . KL, FFRBFSEEL A RBTE] AST 35 5 EAF By i it
A IAEC B 5, I HAE Python 3.15 HURF& 5] A 745 .
B YRS Y AT E X ast.asT 138, BRAFZIEREE L K E AST. _field types
WS T A AT

(Hy Jelle Zijlstra #£ gh-105858, gh-117486 F1 gh-118851 H1 ik, )

AL ast.parse () #Z—DHAESEL optimize, B PALIRL compile () o XK AL
AST J T . (fy Irit Katriel 7€ gh-108113 H1oTHk. )

5.4 asyncio

IAE asyncio.as_completed () i [Al—A~R[I42& asynchronous iterator ¥ & F AN 77 4E n] &5 5XT 4
[¥) iterator XS5 . H1 &S 15 A LR W SR AR S A FE D 1% A I 4R Task 8 Future X§4¢, HA5K545
R IEAETE RS M I %5 5 . (H Justin Arthur £ gh-77714 H15TRRK . )

IRAE 24 MR 55 254 & A I} asyncio.loop.create_unix_server () 2 HB1# % Unix EEFE. (H
Pierre Ossman 7£ gh-111246 F1 57k )

BUE I — A2 PR R DatagramTransport . sendto () ¥ ARTFRIERHRIR . I
TE 24T G i DRI A 422 i i S KRR A n S A A% . (1 Jamie Phan 7 gh-115199 #15g
k- )

H49NT Queue. shutdown Fl QueueShutDown T FRBAT & 4L, ( H Laurie Opperman #/1 Yves Duprat
TE gh-104228 5Tk, )

BINT server.close_clients () fll Server.abort_clients () V%, BENISPAE G =5
I4] asyncio JIlR4+#%. (Hy Pierre Ossman £ gh-113538 H1 57k, )

{E streamReader.readuntil () H32— AW FEAFALN TCAH , SiB 3N H bz —ahgh 2451k (6
Bruce Merry 7£ gh-81322 FRTTRR. )

Mt T TaskGroup FEAMIREYBUH EEE S A BUH BE K A vh R RAT . BN, S EWAMT
5 8 B R R AE SRS TR B S, SN2 ES A T RegRR , PR E
THEAEC th N Z TS5 A T Ab 2

AT 55 43 A AE SN B ) [R) B A 255 | & ExceptionGroup MIMEOL, PRAEE RFIH H ACAL 55 1)
cancel () Jrik. SKEERDABHE Cancelledzrror 2 F—K await WS % . FHILECHEMIERS
F4, , so the cancellation is not lost.

K G P A — N AN Ak 2 PRAEAT 55 L S AR B U BEE VT (cancelling ().
AT Ak PR BLE L, BEAE uncancel () W] ATERH AR THEGA B BT E B KRB A U H

_must_cancel ﬁ;ﬁ*’jf\‘o
(%25 ¢h Arthur Tacca 7 gh-116720 rfz 459 17 B et ¢ . )

BHE— D RIEIE N TaskGroup L] TaskGroup.create_task () Hf, 257 B PFERARE X (X
BB 13 B A 4 P FR M R B 25 1% 1% RuntimeWarning). (fH Arthur Tacca F/] Jason Zhang 7£
gh-115957 5Tk . )

%N create_task MIRRBAITTIEFIIG T —4> **kwargs SR, EXPULBALF GRS, XHH
HORAE 3.13.3 FANASINGY , I HBIR T B E AES5 1) s ALY APT 245 . FLeesfs =745 T.) %t
ST Beid TB. 7 3.13.4 RZ ER AR IR L) 2 FRgctsy (B8 3.14) . Zikggd T
BARFFAR, MEME **kwargs ZHAVRARVFEBHIN B TS EE Task AL EHEXAES T

ﬁ%%ﬂﬁ]?ﬁu@@[%ﬂﬁ% asyncio.create_task (), asyncio.loop.create_task(), asyncio.
TaskGroup.create_task (). (Hl Thomas Grainger £ gh-128307 H1 5T fk . )
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5.5 base64

o WHIT z85encode () Ml z85decode () FRENH T bytes Yt~y Z85 data FI¥F Z85 4wt 1) B Y1
9K bytes. (H Matan Perelman ¥E gh-75299 t1 57k . )

5.6 compileall

o TAELARABERR R BOA B A 2 (] os.process_cpu_count () A os.cpu_count () Hifk
&1, (| Victor Stinner 7£ gh-109649 HH Tk . )

5.7 concurrent.futures

o TAELRFEFNVERE ) BRIAE R UAE 2 ]l os.process_cpu_count () MM/ os.cpu_count () Hik
&1, (| Victor Stinner 7£ gh-109649 HH Tk . )

5.8 configparser

o BU{E configparser HAA N ARANA I SCRE, R ALV H 5= )2 G A B AELNT o bR mT e ol b
I allow_unnamed_section 2% )5 . (1 Pedro Sousa Lacerda FF gh-66449 157k . )

5.9 copy

o BIHIH) replace () BEA replace PR UMEAFEIE BN R EIAS M fa] 8. XAESRAEA W] 280
GIPREAA . DA BURESHF replace () BIEFSEBL T replace Pl

— collections.namedtuple ()

- dataclasses.dataclass

— datetime.datetime, datetime.date, datetime.time
— inspect.Signature, inspect.Parameter

- types.SimpleNamespace

(NMZIUE

AT P E E XA DAl T E X replace () F¥EK ¥ copy.replace (). (H Serhiy
Storchaka 7£ gh-108751 H1 57k, )

5.10 ctypes

o VERDENTREME—DNEER, WHTERWBAIAERF K ET __inic PITAZE __new
T XL TR LE O R AR H E TR LRI E . — R
- P super () ._new__ ZJFTE __new_ WIEMINHE XZEMN SR __init_
- WEIEAE, TN ITE, MAURZITER _new_ Jiik.
W2 gh-124520 7 fifAH P B ARG 2852 52 e 35 B 108 B0 iz .
s ctypes.Structure XfGHIY T —A> _align_ JEME LA LI UM 48 28 KA1 A7 1 45 1 10 55
.. (H1 Matt Sanderson 7F gh-112433 F1 57k, )
5.11 dbm

o MMM dom. sqlite3, —ANSEHLT SQLite JFu B, HRFIH BN ERIANY abm 53k . (Hi Raymond
Hettinger #/1 Erlend E. Aasland ¥ gh-100414 157k . )

« Allow removing all items from the database through the new clear () methods of the GDBM and NDBM
database objects. (Contributed by Donghee Na in gh-107122.)
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5.12 dis

o 5 dis BB R B B B O BoR BRER B ASHIL ST WAL BRGS0 R ARAE, AR MAS R . Rl DA
TR -0 Ay S ATIEITEL show_offsets ZHRCRAS M k. (i Irit Katriel 75 gh-112137 F5THk . )

» get_instructions() AN EFFH RN HBEIMMIE LS. ERABER, BE2RENERN
Instruction [ 4 W HER 4y 1% B, JCHEH 0 cache_info “F B W . {545 get_instructions() [
show_caches ZHLE W57 T HAFHA MR . (fh it Katriel 7£ gh-112962 s o1k )

5.13 doctest

o BUAE doctest it BRIAJE B (0 K0 A5 VE TT 3 i 7 84 9 pTHON_COLORS BF 83745 B il 1% 4 1Y
NO_COLOR #l FORCE_COLOR /3% 728 B %4 #l. 73 15 2 7 using-on-controlling-color, (i Hugo van
Kemenade 7£ gh-117225 #1357k, )

» BAE DocTestRunner.run () FIERX G C B MKW E&E. ¥ T DocTestRunner. skips Fl
TestResults.skipped J&#:. (H Victor Stinner ¥F gh-108794 157k . )

5.14 email

o MAEW A IRA AT AR SRR B 2 BB 5. BIFE generator 24 )F5L (BA) AIE
BT B 5 WA bR Sk, Bl 2 Sk B S A P BRSO T ARk 4 . QSRR TR L4
WA, T E verify_generated_headers., (H Bas Bloemsaat fil Petr Viktorin £ gh-121650
H5THk . )

» BT getaddresses () il parseaddr () 7EHZ B F| ICAL email B FRE (1, 1) XFEE
AREANTERR M . XA R B 1 AT strict 62 (BRIAK True). BLAREUHMRAIIIT N (5244
I%T%;T:EE’J%)\), ‘L%Zfﬁﬂﬂ strict=False, getattr(email.utils, 'supports_strict_parsing',
False) AJH¢HTHGEE strict T2 240 i . (H Thomas Dwyer i1 Victor Stinner 4%} gh-102988 F7k
PAMCHE CVE 2023-27043 1£1F.)

5.15 enum
 EnumDict B AA PAHEF ) S HF 24K EnumType.,

5.16 fractions

o WAE Fraction MR IR TIIE. X5, IERSAM. H/NIEEF - AL bRiE X WE e =
#. (Hy Mark Dickinson 7£ gh-111320 H157#k. )

5.17 glob

o BT translate (), iXJ&FHCRFEA shell KRS FLAF 4 6 A2 100 BH % 360 Sy 1 ) 2 35 5K 1 o
¥, (H Barney Gale 7 gh-72904 $1 57k, )

5.18 importlib
« BUE inport1ib. resources WY FIIMBULIFUIITVEIRH 3 (SRK), THEEHZAES A (B
TESCARBEIGRE T Y encoding Fl errors ZHUR AR R BT 24) -

- is_resource ()
- open_binary ()
- open_text ()
- path ()
- read_binary ()

— read_text ()

LR ECRE A TR A LB AR R T4 . (1 Petr Viktorin 7£ gh-116608 HTTHK. )
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o contents () AR F F T ok B BESEHE 1Y Traversable API, Ait, HEIHR KA BB T
%J. (Hy Petr Viktorin ¥F gh-116608 F1 57k . )

5.19 io

o AL 10Base AN sys.unraisablehook il close () LI ARG A HRE. 78
ZHIBAY, SRR T 2z mg , MG 7E Python F A AR EAE [ ] Python 1
MR A 28 B A . (H Victor Stinner 7£ gh-62948 H1 5Tk )

5.20 ipaddress

o Ml T IPv4Address.ipv6_mapped $HMEJE M, Bk B LS IPv4 (1) IPv6 #ihik. (3 Charles
Machalow 7£ gh-109466 H1 57k, )

o ZIE T IPv4Address, IPv6Address, IPvANetwork fll IPv6Network H' is_global fll is_private
B4R . (H Jakub Stasiak 7£ gh-113171 F1 57k, )
5.21 itertools
* batched () BT strict W5, EoFERJG—MRBIR/ N T8 @ HLHER/NIE] & valueError. (i
Raymond Hettinger 7 gh-113202 FF 5Tk, )
5.22 marshal
o TEARHpREL SN T allow_code T2, f£ A\ allow_code=False RfBjj IEAE Python 45 iUA (B AN FE2F
ARSI S P A AT ST 514k . (Fh Serhiy Storchaka #F gh-113626 H15T#R . )
5.23 math
o HIVERREL fma O ATHATEIFMTRIE-INEZER . R HF R BT  x » v + z, Mk
o T AR (A PR S EORE BRI 2R . B T C99 FTHAILNY fma () BRER, I ELAER XPERTR I 0
i IEEE 754 “fusedMultiplyAdd” iz 35175 . (1 Mark Dickinson #/1 Victor Stinner £ gh-73468 T Hk . )
5.24 mimetypes
o AT guess_file type () RRECHTHUE SO RGEBASEAE M MIME 2824, 7 guess_type () 1
i FH B AR B HOE PR . 42 soft deprecated., (Hy Serhiy Storchaka FF g¢h-66543 H15THk. )
5.25 mmap

o PUTE mmap 7E Windows b 4914 PN A7 B T SCIF 2R G0 6 1 B0 1) B A TS 7T 35 1) BREF R4S OR- 3 DA
WS AR . () Jannis Weigend 7F gh-118209 H1 ok . )

o mmap HAGHHY seekable () FERFFERT E AT & AL 1 SCAF BN RIS o BUAE seek () JriERFR
[ —AN 4517 . (H1 Donghee Na Fi Sylvie Liberman 7 gh-111835 H1 57k )

o mmap FH T UNIX L@ trackfd &5 F KA T SCHRGRAF O 6 W e, W fileno 455 K
SR A S . (B Zackery Spytz I Petr Viktorin 7 gh-78502 H1 5Tk, )

5.26 multiprocessing

° Iﬂféﬁﬁ%ﬂiﬁ?‘l‘%é"ﬂkﬁ\éﬁﬁfmﬁ%ﬁﬂﬂ os.process_cpu_count () ﬁﬁz:% os.cpu_count () }Ejﬁ
¥y, (H Victor Stinner £ gh-109649 H1o7H#Hk . )

5.27 os

o ¥INT process_cpu_count () BRACH T REY HFERL R I F 7 SR FE AT DAGE I (1932 %8 CPU .04k
#&. (H Victor Stinner 7£ gh-109649 F1 57k, )
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cpu_count () fll process_cpu_count () AJ i 1357 K P55 48 B PYTHON_CPU_COUNT B 1 fiv 247
PE -X cpu_count R T, BRI T 75 EAEAE MOV R 7 A RS B 2548 4 B 1 1 0 R BR 1 —
EBRSEN CPU VEURA A P A AL . (1 Donghee Na i gh- 109595 Hr k. )

Jﬁﬂ timerfd_create (), timerfd_settime (), timerfd_settime_ns (), timerfd_gettime (),
timerfd_gettime_ns (), TFD_NONBLOCK, TFD_CLOEXEC, TFD_TIMER_ABSTIME i
TFD_TIMER_CANCEL_ON_SET H§ fill T £} X} Linux f 3+ & 2 X F 4 A /5 W 2B 0. (H
Masaru Tsuchiyama £ gh-108277 F1 57k, )

7£ Windows | IUFE RIS T % 1chmod () F chmod () ) follow_symlinks Z%8 00 4. 15 =ALE
Windows | 1chmod () F1HY follow_symlinks HJERIAE M False. ([ Serhiy Storchaka ¥F gh-59616
TTHR )

1£ Windows | IAERIBHE NI T £chmod () FIX} chmod () H A SR ST 5 . (Hy Serhiy Storchaka
TE ¢h-113191 H5tEk. )

7E Windows |, mkdir () Fll makedirs () BUAESLHFE A mode {H 00700 DA H SR H 7 )45 X
L H L tempfile .mkdtemp () A GEfE CVE 2024-4030, HAh) mode {HAT R 4k 20 . (H
Steve Dower 7£ gh-118486 H1 5Tk, )

ILAE posix_spawn () A[H3Z None fEK env S, X KFLEH™ A BRI Y AR IR . (H
Jakub Kulik 7€ gh-113119 H1oiHk. ) )

Tj?}:ﬁé posix_spawn_file_actions_addclosefrom_np () B/\J%Z‘éj: posix_spawn () I),FLEEI W\Tj?
file_actions &2 Wi ffl POSIX_SPAWN_CLOSEFROM J&M. (H Jakub Kulik ¥F gh-113117 1 5iEk. )

5.28 os.path

BT isreserved () THA—IMHATEUHI RS TR NIRE K. HEEITE Windows |
Al . (1 Barney Gale 7£ gh-88569 H1iTfik. )

7E Windows [+, isabs () REARFAELMEIF— R (\ 3% /) FFLM I 4 x] %42, (h Barney
Gale Fi1 Jon Foster 7 gh-44626 F1 57k . )

IUAE B SCH R AT 7 ) realpath () W RS fEHT MS-DOS KUk ) SC {444 . (Fi Moonsik Park 7£
¢h-82367 HHTER. )

5.29 pathlib

ij][]T UnsupportedOperation, E%E#ﬁ*ﬂ%ﬁéﬁ%{"ﬁﬁ%fi?ﬁﬁﬂ‘{ﬁ% NotImplementedError %Ei
2% . (¢ Barney Gale 7£ gh-89812 H157jik. )

P T — AR fle URL (file: ///) KB path MR A RS Path. from_uri () . (1 Barney
Gale 7£ gh-107465 H1 ik . )

BT Purepath. full_match () T DLELHA shell KU ERCAT IO B4R, CARIEITERLAT > *. (H
Barney Gale 7F gh-73435 15iHk. )

HEHII T Purcpath. parser JURPELATE I TG 2 SLHE EMEHT S5 &I o5 . path B, KT DAR

posixpath ﬂ ntpath,

H Path.glob () Fl rglob () ¥ T recurse_symlinks (U FR K4 FZ%1. (H1 Barney Gale 1£ gh-77609
TTHR - )

IUAE 2425 1 DA™ G5 Path. glob () Fl rglob () KRB SCHFIH . FEZHIRAH, X

23R H . (H Barney Gale 7F gh-70303 H1 5 fk. ) .)

°H Path.is_file, Path.is_dir, Path.owner () #ll Path.group () 3N T follow_symlinks {XJR 3
B8, () Barney Gale 7 gh-105793 w1, DA}z Kamil Turek 7€ gh-107962 Hh 57k . )
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5.30 pdb

o MAE breakpoint () fll set_trace () 37 Bl#E AR LR A BAEW AT F—FF3HA. X
— B A By 1R bieakpoint() hﬂDJ:_FjC?E%HﬁFJIﬁ%%TJ:_FjCUxﬁl\?ﬁqj%ﬁ (Hh T1an Gao 1£
gh-118579 57k,

o ME T sys.flags.safe path [ sys.path (0] $FAX PR APIIAM AT H%. (i Tian
Gao il Christian Walther ¥£ g¢h-111762 F5iHk. )

o BUHESCERRF zipapp fENIE AR, (i Tian Gao 7& gh-118501 H1 5Tk, )

o USINTHE pm () WP abfTE 500 8] 5 ] Pdb i34 exceptions [exc_number] A2AFEER ) 7
W2 RS sh I RE f1 . (H Matthias Bussonnier £ gh-106676 H 3Rk . )

¢ Dl BTSRRI B PUFART. (0 T Goo 4 1105464 5
ik

5.31 queue

o M7 Queue.shutdown Fil ShutDown T EHAS AL 4L, ( Laurie Opperman F1 Yves Duprat
TE gh-104750 FrETER . )

5.32 random

o BN T —A A 4THE . () Hugo van Kemenade 7F ¢h-118131 F5iHR. )

5.33 re
o $f re.error Ef4 N PatternError PAMGEMERITE. re.error BRI T M F A

5.34 shutil

o {E chown () H¥HN T %t dir_fd F follow_symlinks 587280 <. (H Berker Peksag il Tahia K
1E gh-62308 H TRk . )

5.35 site

o BAE .pth SCPRRFSEAE A UTE-8 SEfgfY, 4R UTFE-8 fi# 6% 2k W 4 A locale encoding. (i Inada
Naoki 7& gh-117802 FiETik., )

5.36 sqlite3

o MAEY4— connection WA HL X H B & H ResourceWarning, ([ Erlend E. Aasland
Tr ¢h-105539 H5THk . )

j\j Connection.iterdump ()

WY filter AR X HEFIE S T b i8R IR 5. (H
Mariusz Felisiak #F gh-91602 H 51k )

5.37 ssl

o WIXF create_default_context () API ¥¥EH BRI\ HEFR F U35 VERIFY_X509_PARTIAL_CHAIN Hl
VERIFY_X509_STRICT,

O &k

VERIFY_X509_STRICT A] fE& 4 /2 OpenSSL SZ Ak 233252 1) RFC 5280 AR HE F5 50 4%
ERAIES . BN BT T RE, (EARTT AR AT N e

import ssl

ctx = ssl.create_default_context ()
ctx.verify flags &= ~ssl.VERIFY_X509_STRICT
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L )

(| William Woodruff ¥ gh-112389 k. )

5.38 statistics
o WO T T AR AT kde O o (AR I 1] 5 50 14 B HIORE AR Al 11 PR SR 48 55 R B0 7T
fit. (1 Raymond Hettinger 7& gh-115863 H 5Tk . )

o B4INT kde_random () KM kde () GUBHAL TR B s A TR . (1 Hettinger 7 gh-115863
5Tk . )

5.39 subprocess

o« BUE subprocess BRASTEE LY A M posix_spawn () B%L
FEFEMNRE, M4 dosefds N True W (ZR A H) , WA C O FERBT

posix_spawn_file_actions_addclosefrom_np () Bﬂ’ @ H% posix_spawn (), ;LS_C_ @, {lﬁ ;Ui ,ﬂ;ﬁ EI/\]
Linux, FreeBSD # Solaris it4~. #F Linux, HPEFEN 24 5IE ) Linux viork () JERIMCEEA.

W RAR TR Z R | subprocess 48 AN fifi | posix_spawn () B] PAKFFA A /45 i 45 &% subprocess.
_USE_POSIX_SPAWN WA False. WIRARIXFEI BTG TETE issue tracker Hvfg 5 /R B By F1-F- 5 AH
KA LAEFATTBEAS S R A Bt APT 14532 . (il Jakub Kulik 75 gh-113117 Hhoiak. )

5.40 sys

« BT _is_interned () BN TR R R AN, ILoKORBRIEAEFTA ) Python 528
FIFEAE. (1 Serhiy Storchaka £ gh-78573 FH TRk . )

5.41 tempfile

o JF Windows |, tempfile.mkdtemp () Fr{di I EIAREZS 00700 FT os.mkdir () B9 Bl BRAE K
BR80T H SRRV« X2 X CVE 2024-4030 ()28 f#$5 . (Hh Steve Dower 7 gh-118486 H1 57k . )

5.42 time

o 7F Windows |-, monotonic () PIAER-E ARG N 1 FPH QueryPerformanceCounter () W4,
AEFEE HA 15.6 ZFPH GetTickCount64 () B4, ([ Victor Stinner 7 gh-88494 FRTTRR . )

o JE Windows I, time () BIAEBHEAKS)E N 1 7PN GetSystemTimePreciseAsFileTime () W4,
RSN 15.6 ZFPI GetSystemTimeAsFileTime () B4, (H Victor Stinner FE gh-63207 1357
ko)

5.43 tkinter

o ¥ N T tkinter ¥ 4 Jy ¥ tk_busy_hold(), tk_busy_configure(), tk_busy_cget(),
tk_busy_forget (), tk_busy_current () Fll tk_busy_status (). ([ Miguel, klappnase F/I Serhiy
Storchaka £ gh-72684 H1 k. )

o BUAE tkinter 5 {F wm_attributes () AW -5 {2 1Y J& M4 FRR KRB O g1k, B
Ul w.wn_attributes('alpha') F fo ¥ 1 & J& P A DA % B 7 S RO Ok BLE, Bl w.
wm_attributes (alpha=0.5). (H] Serhiy Storchaka ¥ gh-43457 Hi 5tk . )

o I T ) RT3k 2 B ETE S return_python_dict, PUAE wm_attributes () FBFEMEVE N dict 1R
[, (1 Serhiy Storchaka 7f gh-43457 H15iHk. )

o IUAE20E T ATEALBR AR T IE S return_ints B} Text . count () A PAUIRIE—ANETERAY int. 7EI
(A BEF, 5L 1 ASIC A TCALE SR I A AR (80 % None. (11 Serhiy Storchaka 7E gh-97928
HITTHR . )

o fE tkinter.ttk.Style [fJ element_create () J{EHIMIN T X vsapi” JLE A 2 FF. (H Serhiy
Storchaka 7£ gh-68166 H1 ok . )
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A Tkinter FFEFIEIN T after_info () J¥%. (H Cheryl Sabella 7 gh-77020 H1 57k )

N PhotoImage i copy_replace () JriEM T EURIFA XIS VL 25— B, wTEEHy
ABRAN. TREE, SWFEA. (1 Serhiy Storchaka 7 gh-118225 Hi 5Tk )

ﬂy PhotoImage E‘]ji?i copy (), zoom () ﬂ] subsample () ft,%,ﬁj]l]Tfrom_coords ﬂ:ﬁ%%o ﬂ»j PhotoImage
M5 copy () BEANT zoom 11 subsample 2. (1 Serhiy Storchaka ¥F gh-118225 H15{Hk. )

BT PhotoTmage Jy¥k read () T M BEIUEGR LA S data O T RIUEBEGE . N write
FFYEREAN T background F1 grayscale #£2: . ([ Serhiy Storchaka 7£ gh-118271 1 tEk. ) )

5.44 traceback

ﬁ\:] TracebackException ij][]T exc_type_str }E‘@, Eﬂﬂﬁc%ﬁ exc_type ?f?%%@ﬁ?o jif‘}gﬁ T
exc_type JBYE, BEMTIRIFERBINEAR G . T save_exc_type 2 CBRINMAN True) I T45W]
exc_type Je W UMW RTE. (i Irit Katriel £ gh-112332 F 57k, )

" TracebackException.format_exception_only () 34T H#) show_group {N R XiEF S H
+ (Jfﬁﬂflﬂﬂ) ¥Rk BaseExceptionGroup LAl ER S . (H Irit Katriel 7F gh-105292 Hit
Hk.)

5.45 types

BUE simpleNamespace ] PASESZ AL ESHORAIR L an 4 2B A NS HUE. AESHLAUBR
ST BRAEXT PTEACN 4. (it Serhiy Storchaka 7 gh-108191 FHTTHR. )

5.46 typing

PEP 705: }ifil Readonly, —MFXFRAGESIVRFIRRBLM, T Typeddict KITIHRICH

Hisk.
PEP 742: Bl Typets, — NI T f57R S AR A R TR (L S ) AL

Wi NoDefault, —AITIEE typing M LS B INER M AT S . (6 Jelle Zijlstra 72
gh-116126 H ik, )

W4l get_protocol_members () TR [AE X — typing.Protocol M M ESE. (M Jelle
Zijlstra £ gh-104873 F1 57k, )

Il is_protocol () AT E —~PHEEEET Protocol. (i Jelle Zijlstra ¥& gh-104873 HHHiEk. )
IAE classVar Al DABHRELE Final 1, X 2ZJR8K. (H Mehdi Drissi ¥F gh-89547 FI5TER . )

5.47 unicodedata

4 Unicode %i# B 5] 15.1.0 2. (1 James Gerity 7F gh-109559 H15{Hk . )

5.48 venv

HEINT RAE AU H Sk s P A (SCM) Z28E SCHF S RE . EERIAIE DL, Git £ 523
TFF o SRR AR B R R SR A SCM 138 1 APT %5 F M (EnvBuilder fll create (), il
it CLIffiJf] ——without-scm-ignore-files AR =S ERAY . (Fh Brett Cannon 7 gh-108125
HTTHR . )

5.49 warnings

PEP 702: Ji#YJ warnings.deprecated () SEMigHR Mt T —F i 35 75 S AL £ 4 static type checker I
TEREH O 7 H R S R B A B 5 0 2. 249l B M 1 R B B R TR 3B A 7 g (5 Bt T A& i
DeprecationWarning. ([ Jelle Zijlstra ¥ gh-104003 1 57HR. )
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5.50 xml
o AT TLANE O ok Ao rd ] Expat >=2.6.0 EARMTAEIR (CVE 2023-52425):

— xml.etree.ElementTree.XMLParser.flush ()

— xml.etree.ElementTree.XMLPullParser.flush ()

— xml.parsers.expat.xmlparser.GetReparseDeferralEnabled()

- xml.parsers.expat.xmlparser.SetReparseDeferralEnabled ()

- xml.sax.expatreader.ExpatParser.flush()

(Hh Sebastian Pipping fF gh-115623 H 5Tk, )

e N iterparse () TIREIAIECERIEM T close O FERATHATERWERL. (i Serhiy Storchaka
1E gh-69893 H1TTHk. )

5.51 zipimport

o B TXE ZIP64 AU SCPRRY SCRE . REEEICE PR I8, *IE? () Tim Hatch £ gh-94146
TR ) )

6 THHEEMLIL

o —UEARUE AR S AR RSB TR EMGE. I, typing BEHLE SR R AR XS re Al
contextlib WM/ T KA =202 —o HAMRAG T AN E IE GBI ALSE enail. utils,
enum, functools, importlib.metadata il threading., (H Alex Waygood, Shantanu Jain, Adam
Turner, Daniel Hollas 42 A ¥E gh-109653 F1 57k, )

o BAEX T REHI A textwrap. indent () FHHZ B A #E3# K2 30%. (1 Inada Naoki £ gh-107369
HoTHR . )

o MAE subprocess fRATERE LA T posix_spawn () BREL, WIHAETZINRRLETH LY
close_fds fj True (BRIAA) MIEHE . *47E FreeBSD il Solaris | e #l HEFE I ixX W % REFE (it . 25 PE AE
BT, WS E L subprocess /N T fBERE . (H Jakub Kulik 7F gh-113117 H157#k. )

7 BIBREIEIRS API

7.1 PEP 594: M#riEEEhi2Re “FEERth”

PEP 594 $FESMARMERERS R 19 A, ENTHIGEIH . W sOR 2 2R RSMREEIE AR S
. AP ELEAE Python 3.11 thgise i, BAEC B KR

e aifc
- standard-aifc: ffiff] PyPI FAYE /0 KM aifc JF.
e audioop
- audioop-lIts: ffi | PyPI Y audiocop-1ts J#.
e chunk
- standard-chunk: {# f] PyPI _FRJEFI/ KR chunk .
e cgi Ml cgitb

— %}F GET Fll HEAD 153K cgi.FieldStorage I AJUAMT urllib.parse.parse_qgsl () HFk,
Mm%+ posT Fl pUT R ET A email .message FEREY multipart ¢

- cgi.parse () AHBHATERE AN PR EEBVH urlliv.parse.parse_gs (),
ﬂEEﬁE}\jﬂ multipart/form-data, Tz&éﬁﬁn?j&%ﬂa‘ cgi.parse_multipart () F)ﬁ%ﬁi@é’]ﬁﬁ
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- cgi.parse_header () AJ#f email WHAYTIREFT R, B SLBL T AHIAI) MIME RFC. i, ff

H] email.message.EmailMessage:

from email .message import EmailMessage

msg = EmailMessage ()
msg['content-type'] = 'application/json; charset="utfg8"'
main, params = msg.get_content_type (), msg['content-type'].params

- cgi.parse_multipart () WJPAMH email W ATNAERE i, & 5C8 T AR MIME RFC,
w] DA multipart Jﬁo Tﬁﬂﬁﬂ, email.message.EmailMessage fil email .message.Message %’éc

— standard-cgi: I standard-cgitb: {§ ] PyPl _FRJE 7> &M cgi fl cgitb .

o crypt WEAHT _crypt . hashlib BBAEMFRIMEIITIH A 2 —NE L8 . 720
RO, FTRABEH] PyPI b fit— 2055 =5 -

— berypt: JIFERAFFIIR 5545 1 AR T e A S5

- passlib: SZREHEIT over 30 iy BRI LE SIS A B AESE

— argon2-cffi: %24 Argon2 PR M Ay EYE .

- legacycrypt: £ POSIX fn% e J FIAH KN BERY ctypes flkéds.

- crypt_r: crypt BRI, XS crype_r(3) FETEHIFIAH R INRERI G445 o

— standard-crypt £l deprecated-crypt-alternative: {ii il PyPI b1 B #i2> K MR crypt A1 H SE L
_crypt JE o

e imghdr: [ 24{ii ] filetype, puremagic B python-magic 25 EAE AL, BN, ST imghdr A7 3R
Fﬁﬁj{ﬁ%ﬁiﬁ puremagic.what () @ﬁm%ﬂiﬂ% ﬂé%{ﬁ imghdr.what () ]%[ﬁo

- standard-imghdr: ffiff] PyPl F/EH5 & M imghdr .
e mailcap: M mimetypes fdk,
- standard-mailcap: {# Jf] PyPl R EH4 AR mailcap FE.
e msilib
e nis
e nntplib: A PyPI LAY pynntp .
- standard-nntplib: {# Jf] PyPl ERJEH/> AR nntplib FE.
+ ossaudiodev: X THMIE, W PyPI _Lf¥) pygame J&.
o pipes: W] subprocess fiH, {#H shlex.quote () KR RE A I pipes. quote AT,
- standard-pipes: i [} PyPI FRYHHI4r KM pipes .
« sndhdr: [ 24ff ff] filetype, puremagic By, python-magic FEVE R .
- standard-sndhdr: {i [} PyPI 84> & sndhdr .
o spwd: M H PyPI f#) python-pam %,
— standard-sunau: ff ff] PyPI A/ KM sunau JE.
e telnetlib, FJH PyPl L telnetlib3 Y Exscript g,
- standard-telnetlib: {§i ] PyPI FRJEFHI AR telnetlib JE,
o uu: M the baseed B, (4 —FIALRHIEA.
- standard-uu: ffiff] PyPI _EREFHD KR uu JF.
e xdrlib

- standard-xdrlib: i [f] PyPI b4 K xdrlib FE.
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(1 Victor Stinner 1 Zachary Ware ¥F gh-104773 F1 gh-104780 H1 5k )

7.2 2to3

o %15 2to3 FEF I 1ib2to3 Fidh, IMHIEFE Python 3.11 i F M. (i Victor Stinner ¥£ gh-104780
TR . )

7.3 builtins

o FoBR TXTEREX classmethod FIRERAYSCHE (FE gh-63272 Wh5| A ). BTN REFGH R 26 HAb A
#%, W property. WERMERZ OIRITAFAESFE T S8 T —8 8, 3L “Z5d” —/> classmethod,
1% B di AL Python 3.10 T ¥HNf% _ wrapped__ J&1. (1 Raymond Hettinger ¥£ gh-89519 137
fke) .

o MTERHGENE frame. clear () BRG] K RuntimeError, CELHNIEAEIAT B M—FL AK )
IEMAREE) . (Hy Irit Katriel 7 gh-79932 HoiHk. )

7.4 configparser

o IR T RS AR LegacyInterpolation 35, ‘B H Python 3.2 2 O SURY EAFHE A H 3
F£ H H Python 3.11 #2427 tE % M . (1 Hugo van Kemenade 7 gh-104886 F1 57k )

7.5 importlib.metadata

o B2 T F AR XT EntryPoint X421 T AR (__getitem__ () 35/, (H Jason R. Coombs F£ gh-
113175 H 53wk )

7.6 locale
e ¥ T locale.resetlocale() K4, & C 7F Python 3.11 F 4§ 3 . % ¥ locale.
setlocale (locale.LC_ALL, ""). (i Victor Stinner 7£ gh-104783 H1 5tk
7.7 opcode

o ¥ opcode .ENABLE_SPECIALIZATION 4% opcode.ENABLE_SPECTALIZATION, X FEAE & 3.12
N, EMRES A SR, WIREIFRE NP . (H it Katriel 75 gh-105481 H1573#k . )

s

o FI& T opcode.is_pseudo (), opcode.MIN_PSEUDO_OPCODE Hl opcode .MAX_PSEUDO_OPCODE, B
fi127E Python 3.12 B3 i T, HMARBEE A SR A T dis XFAMATE, H HAR S TESMTH
. (i Irit Katriel 7€ gh-105481 Hi ik, )
7.8 optparse

o WEIRC AT soft deprecated, B AN T A28 = fn AT SEUE BB H argparse
R AEF R HEHE, (EAEHELY )T argparse MFHIERIRE BANZH N optparse BIHLH % 5 S8t
PREE A S B I argparse 52 Unix fir A TALFRALIE 25 ™ 4% . JE H C getopt ) BREATH
HIa AT AR R 3R T RS2 E Al . (rh Alyssa Coghlan Fl1 Serhiy Storchaka 1 gh-126180 H 5Tk . )

7.9 pathlib

o BB T path XIRAEN R S HARWHE S I HE B Python 3.9 i 9k 7 I I e A a5 43
f£. (H Barney Gale £ gh-83863 H1 i fk. )

7.10 re

o BT RE AR, CHFHEMN HOAFETAER re.template () REHI re. TEMPLATE / re. T Jiff
#5. (H Serhiy Storchaka FiI Nikita Sobolev 7F gh-105687 FH TR, )

20


https://github.com/python/cpython/issues/104773
https://github.com/python/cpython/issues/104780
https://github.com/python/cpython/issues/104780
https://github.com/python/cpython/issues/63272
https://github.com/python/cpython/issues/89519
https://github.com/python/cpython/issues/79932
https://github.com/python/cpython/issues/104886
https://github.com/python/cpython/issues/113175
https://github.com/python/cpython/issues/113175
https://github.com/python/cpython/issues/104783
https://github.com/python/cpython/issues/105481
https://github.com/python/cpython/issues/105481
https://github.com/python/cpython/issues/126180
https://github.com/python/cpython/issues/83863
https://github.com/python/cpython/issues/105687

7.11 tkinter.tix

o IR T tkinter.tix fH, TFE Python 3.6 FEHFH . %A B T3 A28 = F & Tix & AF4E
¥, (H Zachary Ware 7 gh-75552 1 57Hk. ) )

7.12 turtle

o PR T RawTurtle.settiltangle () V%, ‘B H Python 3.1 L4 CAY FR = B 5 i 9 B Python 3.11
HAEE TR I F T . (1 Hugo van Kemenade 75 gh-104876 ATk . )

7.13 typing

o BBRT typing.io Fl typing.re AirS &[], EATH Python 3.8 7 M . X LLA A4 = A1 5%
HuJ M typing Wit HRe S A . (H Sebastian Rittau 7f gh-92871 FF 5Tk )

o BB TR Typedpict AN KBTS HOTYE, EAE Python 3.11 EHFEH . (i Tomas Roun 7£
h-104786 HFTHk. )

7.14 unittest
o BT T unittest PREL, EA1FE Python 3.11 HE R 57

— unittest.findTestCases ()

— unittest.makeSuite ()

— unittest.getTestCaseNames ()
EM TestLoader F¥E:

— loadTestsFromModule ()

— loadTestsFromTestCase ()

- getTestCaseNames ()
( B Hugo van Kemenade 7£ gh-104835 H1 o7k . )

o BT ARZMIK HAS AR TestProgram.usageExit () 74, ‘BEFE Python 3.11 i # 7
J. (1 Hugo van Kemenade 7i gh-104992 A ik . )

7.15 urllib

e % T urllib.request.urlopen() KA cdfile, capath K cadefault % 2=, & {117E Python
3.6 FEFH. WECHH context TE S 45 N —4> ssLcontext L, A PA{# ] ssl.SSLContext.
load_cert_chain () @ﬁﬂ%j}[}ﬁj’ﬁ%%lﬁ%, @Z%ﬂ: ssl.create_default_context () Eﬁﬁﬁ:ﬁ%
VER G ZAGAEUE B A& AU (CA) 1iE45. (H Victor Stinner £ gh-105382 H1 5Tk . )

7.16 webbrowser

o BB T ARENILHAREG AR Macosx 2, ‘EFE Python 3.11 HEFH o I Macosxosascript
2% (¥£ Python 3.2 #15| A ). (1 Hugo van Kemenade 7 gh-104804 FFTiEk. )

o B8 T B4 H MY Macosx0sAScript . _name JB1E. T MacOSX0OSAScript .name JEME. (H
Nikita Sobolev 7£ gh-105546 57k . )

8 HWEIFH
o P SR

~ FEPXFBRAY _code_ JRPERGRIE, Forf B DX G 0278 15 B AR R ICRE . ARG
AT SR A, SR BRI, () Tric Katriel 76 eh-81137 it

e array:
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- FEBfTHF A AR (wehar_t). BUASEUAS H Python 3.3 2 7E SR EREFEH . IFNF
1F Python 3.16 H#f%[4:. X}T Unicode F4F, MM 'w' #=UMH (Py_ucs4). (H Hugo van
Kemenade 7£ gh-80480 15tk . )

ctypes:

- FH T ARG AHRYH setpointerType () EREL, HKFLE Python 3.15 H4%[%:. (1 Victor Stinner
TE ¢h-105733 Hripk. )

- BFEM ARRAY () BREFEST type * length FyEiz. (H Victor Stinner ¥E gh-105733 F1 57
k)
decimal:

- FEH T AEARUHE RS A SO pecimal AFXBEHIFT ‘N, BAULE decimal BiHAY C SEBlH 32
#) %+, (fh Serhiy Storchaka 7£ gh-89902 HH ik . )
dis:
- %M T HAVE_ARGUMENT Z}F4F. MCNTE hasarg WL RGN . (Hy Trit Katriel 7E ¢h-109319
TRk, ) )

gettext:

- TE gettext Bithrh, FAERBAE N B BOL AW RECH BN S8, BIERA 3 #iE
Bt AT LA, (H Serhiy Storchaka FF gh-88434 H1 57 Ek . )

glob:

- FEHARE AR glob0 () Fll globl () BREL. BUNMEH glob () HAZE—AN 45 E MR H &K
path-like object F| root_dir #2:. (1 Barney Gale {£ gh-117337 H15iHk. )

http.server:

- 3 JH CGIHTTPRequestHandler 25, ¥4E Python 3.15 5%, E T HbFLM CGI HTTP R4 #%
CaFRAT .. ABC&En, A4, mHARDEH . ENca e B2 Mg
TR T4AE % . (B Gregory P. Smith 7E gh-109096 H1 5Tk . )

— 33 Ji:program:python -m hiip.server iy 21T ¥ 1 [¥:option:/--cgi 4+ & 15, V5 & Python 3.15 + #%
4. (W Gregory P. Smith f£.:gh:109096 HfifiL),

mimetypes:

- BREFEMMELS guess_type () B EEEZ5, BT guess_file_type (). ([ Serhiy Storchaka
1E gh-66543 FRTTRER. ) )

re:

- FR ATk 1Y) maxsplit, count B, flags Z B AL B S B AL B split (), sub()
subn () PRELIIMTE . X EETE S RAE AR K1Y Python A A (PR X BEFIE S . (1 Serhiy
Storchaka 7£ gh-56166 1 5iHk. ) .)

pathlib:

— F2JH purePath.is_reserved(), JAE Python 3.15 F8[&. 153/ os.path.isreserved ()
SERS I Windows R B %42 . (1 Barney Gale f& gh-88569 H15iHk. ) .)

platform:

- 3T java_ver (), IRE Python 3.15 S [iR . IEREAUAT Jython SCHEA I, HAG 4 ANHEK
) APL, 3 H A AL M. (H Nikita Sobolev £ gh-116349 H157iik, ) )

pydoc:
- FFHARE ASUYH) 1spackage () AL, (H1 Zackery Spytz 7E gh-64020 H1TTHk . )
sqglite3:

- FFH M connect () PRAAI Connection M 1ERHE AN B SETE . HARMIE S/ Python
3.15 AR 248 7%, (] Erlend E. Aasland 7E gh-107948 H1 57k )
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- ﬁﬂﬂ%@ﬁ( %ﬁﬁ%%ﬂﬂlﬁ]ﬂﬂﬂﬂ‘%?ﬁjﬂ Connection.create_function ( ﬂl Connection.
create_aggregate () [ REFSHME ARIMOL. XLIESAE Python 3.15 EPHBUJME&E
J&2%. (f Erlend E. Aasland £ gh-108278 H137Hk. )

- # ¥ callback ®] & FH % £ fE & set_authorizer(), set_progress_handler () #l
set_trace_callback () % Connection JJ{EM] X FE S EAE AWIMEE. callback W] E Xt
SAE Python 3.15 H ¢ BN R B 240, (i1 Erlend E. Aasland 7 ¢h-108278 1577k . )

e sys:

- 3¢ _enablelegacywindowsfsencoding () BR%, I 7F Python 3.16 FH %, H i H
PYTHONLEGACYWINDOWSFSENCODING ¥f1&A5 & . (i Inada Naoki £ gh-73427 #5iHk. )

e tarfile:

- FHTRBASC ARG M TarFile.tarfile JEME, FFH57E Python 3.16 SRR, (1
gh-115256 F1 ik, )

e traceback:

- B 72'-?_: }5H TracebackException.exc_type J% l‘io 1%‘ Ej{ )ﬂ TracebackException.
exc_type_str. (M Irit Katriel #£ gh-112332 5k, )

e typing:

-FEHTARB AW T A8 NamedTuple KW X # F S iHE Bl A0 point =
NamedTuple ("Point", x=int, y=int)), $f¥F Python 3.15 L&, &S & T 2RA1EE
R HECIEYE . (H Alex Waygood 7E gh-105566 H1 ik . )

- 7 24 6] # NamedTuple B typing.Typeddict I 44 W fields & 2 WML, I 3¢ 1R
None 1% 45X Wi Fh 2R BUNY fields JE 2 W 1% Python 3.15 K 23K DA— A &0 )7 51 AE A
fields .2, Eﬁd@,ﬂ\ﬁ"/]\?&}% NamedTuple 35, Eff/fl class NT (NamedTuple): pass
BY NT = NamedTuple ("NT", . HEAIEEHENFEM TypedDict 28, ] class
TD (TypedDict) : pass B{ TD = Typelect ("TD", {}). (H Alex Waygood ¥£ gh-105566 Fil

gh-105570 Hr ok )

- 3£/ typing.no_type_check_decorator () 3EMigs k%L, KF7E Python 3.15 W% . FET
typing B NAEZ 5, EAARPE AT ] 5 ZA ARG A 25 Iy 8% - (1 Alex Waygood 7E gh-106309
TR - )

- 3/ typing.AnyStr. 7£ Python 3.16 ', XM typing. all Bk, MERFABD)
[ HRF <% A&t DeprecationWarning. ‘BAF7E Python 3.18 rhfSe &Mk, e HHFN A0
ZiEy:. (f1 Michael The 7F gh-107116 H157HR . )

* wave:

- jt-fiﬁﬁ Wave_read %I] Wave_write %E}’\J getmark (), setmark () %l] getmarkers () j:T{E, 3[%“7{
Python 3.15 F1£#%[%:. (1 Victor Stinner ¥£ gh-105096 157k . )

8.1 it%I¥E Python 3.14 th$3B%

e argparse: argparse.BooleanOptionalAction EI/] type, choices ﬂ] metavar fF/ E%ﬂiﬁ}ﬂ #«HT
3.14 #4045 . (H Nikita Sobolev 7E gh-92248 H1 5tk . )

« ast: DATHFFEE Python 3.8 AEELAESCRY AU TR AT, BUAE 432 A7 06 LR kil 10 sl 0
1 DeprecationWarning, FBHFE Python 3.14 RS :

— ast.Num

- ast.Str

— ast.Bytes

— ast.NameConstant

- ast.Ellipsis

15 M ] ast.constant. (H Serhiy Storchaka 7£ gh-90953 k. )
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e asyncio:

- %Hﬁ%ﬂ%ﬁ%’é MultiLoopChildWatcher, FastChildWatcher, AbstractChildWatcher %l]
SafeChildWatcher E4¢F 3T F7E Python 3.14 F1#2%:. (1 Kumar Aditya ¥F gh-94597
TiHk.)

— asyncio.set_child_watcher (). asyncio.get_child_watcher ().
asyncio.AbstractEventLoopPolicy.set_child_watcher () ﬂl asyncio.
AbstractEventLoopPolicy.get_child_watcher () B F H, I ¥ 7 Python 3.14 1 5%
4. () Kumar Aditya ¥£ gh-94597 F1 57k )

- BUEBRAF IR get_event_loop () J7¥ETE X4 ISR IGIA AR B e B — B
¥ % 1 DeprecationWarning. (H Serhiy Storchaka il Guido van Rossum 7F gh-100160 H1 57 #k . )

e collections.abc: C.F Jf] ByteString., #E#FMH Sequence B{ Buffer, M T RAFRE:H, W)
WAFIHEEIBELF, Wl bytes | bytearray, B{ collections.abc.Buffer, ([ Shantanu Jain 7F
2h-91896 H1TTHk. )

e email: B FE/ email.utils.localtime () HH isdst TEZ. (H Alan Williams ¥ gh-72346 15Tk )
o importlib.abc FEFHAMZE:
— importlib.abc.ResourceReader
— importlib.abc.Traversable
— importlib.abc.TraversableResources
{fiF importlib.resources.abc L
— importlib.resources.abc.Traversable
— importlib.resources.abc.TraversableResources
(g Jason R. Coombs Fil Hugo van Kemenade ¥F gh-93963 #1571k . )

e itertools HA X} copy, deepcopy Fll pickle S #VEMM R T ASCRY I ARELH . Dy s b 783 1) )
HARRER SCEE . XRFAE 3.14 SRR DA D RS S A 44 0. (fi Raymond Hettinger 7
gh-101588 H1 577k, )

e multiprocessing: BUAN B EAEH BIEHAM A ' fork' 11§ Linux, BSD FlHAthIE macOS POSIX
G EAFECH T AR i (gh-84559) 0 IR IS T B 5 RF T SR AEAL B AR 36 R A R 43 A A O
AR FXA T SRS F = fork' BITEEH get_context () B{ set_start_method ()
API B HiFERH . 2 I multiprocessing-start-methods.

e pathlib: is_relative_to() Hl relative_to(): T’Jz:/\%ﬁﬂ\%%ﬁﬂgfﬂ%E%ﬁﬁ%o

e pkgutil: f)ﬁl?’{ find_loader ﬂ] get_loader ( '{T %I 7yﬁ DeprecationWarning; I%E—Lﬁ)ﬂ
importlib.util.find_spec ( (Hﬂ Nikita Sobolev T ¢h-97850 15Tk )

e pty:
- master_open|(): {ﬁﬂﬂ pty.openpty () o
- slave_open(): {?'EH% pty.openpty (),
e sglite3:

— version %[I version_info,

- WRMEHT @4 5L B parameters J& — A 7 AT /& dict W FE execute () F

executemany () .
e typing: ByteString H Python 3.9 B E R FFH , BAE YWl ¥ 2 % ) DeprecationWarning,

e urllib: urllib.parse.Quoter CWHFEM : BANIAF G APL, (] Gregory P. Smith /£ gh-88168
TUHR o)
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8.2 Python 3.15 thi4i% e ThhE
« FARG:

- ME _ spec_ .cached RIMMAEMIR FIE  cached  MIMIAE WM. 1E Python 3.15
H, __cached_ AR TFARGBIREENAFIE, (2h-97879)

- Y4 spec_.parent RININTERIR FikE  package  MMUIACHFEM . 78 Python 3.15
H, __package_ FAXFPFARGEIFELEMAFZIE. (2h-97879)

e ctypes:
- KB ALY ctypes.SetPointerType () BRELH Python 3.13 #2855 .

e http.server:

— AT HAR /DB E B cGIHTTPRequestHandler [ Python 3.13 B M FH . AIELEE I
R TS AR LR Web JREFETF U6 12147 R BESH CGT B4,

- T python -m http.server Ay TN ——cgi iR H Python 3.13 FHEHEF -
e importlib:
- load_module () F¥: M exec_module ().

e locale:

- getdefaultlocale () EREUH Python 3.11 EZEHFH . AT RIFE Python 3.13 B E (gh-
90817), (HEL W HEIR & Python 3.15. 352U getlocale (), setlocale () fil getencoding () o( 8}
Hugo van Kemenade 7F gh-111187 k. )

e pathlib:

- PurePath.is_reserved() H Python3.13 #2E 47 M. &M os.path.isreserved() Fki
I Windows [ {3 B4 B 1%

e platform:
- java_ver () [ Python3.13 2T 97 H . BLeREAH Tython SCHREA A, HAT 4 N AP,
H HARH AR ZE ML

e sysconfig:
- sysconfig.is_python_build() [ check_home Z%{ H Python 3.12 L E#FH 1 .
e threading:
- 7E Python 3.15 " RLock () FEARFHERZ S E. EASHIIMBILE Python 3.14 E W H T, FIh
ggthon WRARNEZAEMSEL, M C IRA RVHMEREEM A SRR T S, HRZAKTA S
e types:
- types.CodeType: Pjli] co_lnotab HIRTEH 3.10 EZE MG PEP 626 #% 5 7% i1 Xi7E 3.12

g, (HAE 3.12 PEEPR{UiXE T DeprecationWarning. AJHESFE 3.15 F51% . (H Nikita
Sobolev 7£ gh-101866 H1 57k . )

e typing:

- RKEHAXH BN T A # NamedTuple 3 X # F 2 1B X (Bl W point =
NamedTuple ("Point", x=int, y=int)) H Python 3.13 2 E i F . & & T EMIEE
R EOE

- FEffi ] Typedpict MR IEERT, WIARBA 4 fields S50 {H (41 TD = Typedpict ("TD") )
B {5 A None " (¥ *“TD = TypedDict ("TD", None)) , 1% ¥ H Python 3.13 ;E 4 F
. RS B TypedDict, W44 class TD(TypedDict): pass’ B ""TD =
TypedDict ("TD", {}) iE¥E,

- typing.no_type_check_decorator () 3E/figs H Python 3.13 ¥ F . 24ET typing B
POEZ JG, BARBUTAT 3 B RUAG A 48 T K
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* wave:

- Wave_read fll Wave_write 281 getmark (), setmark () fl getmarkers () V% H Python 3.13

EEHF

8.3 it%l7E Python 3.16 th¥zR
« SARY:

- MiFH _ spec_ .loader KINHIEMIR Fi%E _ loader  RUMUEE#F . 7E Python 3.16
1, __loader_ R ALTHIN BB T ARG EIREENAE E.

e array:

- ru' AR (wehar_t) H Python 3.3 B AE S H 7 HIH B Python 3.13 EAEIZFTIFFF ] o X
T Unicode “FRAHHA 1w A%3UALRD (Py_ucs4).

e asyncio:

- asyncio.iscoroutinefunction () B #F HHF-7E Python 3.16 4%, & inspect.
iscoroutinefunction (). (H] Jiahao Li 1 Kumar Aditya {F gh-122875 HTifk. )

e builtins:

- MR ~True B ~False AT MU AR H Python 3.12E2EHF ], PN E R4
AREAA A LR (-2 and 1), FHUUH not x RUARMEPATEHEEAE. XTHEXT
EREI TR B DR &, 3 AR RN int (int (x)),

e shutil:

- ExecError 595 H Python 3.14 2453 H . ‘B H Python 3.4 i AK#E shutil WHHE{] R 5
A, FAERE RuntimeError — 54 .

e symtable:
- Class.get_methods J5V% H Python 3.14 ;&85 .
e sys:

- _enablelegacywindowsfsencoding () M 4 H Python 3.13 & #f F M. #& & H
PYTHONLEGACYWINDOWSFSENCODING MIEAr &,

e tarfile:

- KRB AW AD I TarFile.tarfile J@YEH Python 3.13 fEukF ] .

8.4 I HERFMRAPIZER
PATT APLRF PR, A BRI TR R & -
» argparse: IRESHUHHAIRKE B HNMHOECHF .
e builtins:
- bool (Not Implemented) .

— /jg}iﬁ%g throw (type, exc, tb) ﬂ] athrow (type, exc, tb) %//& E%ﬁﬁﬂ% 'L%Sﬂi}ﬂ
throw (exc) #ll athrow (exc), BIBASEZE4 .

- Eﬁﬁ Python ﬁ%ﬁ?%?ﬁ{ﬁﬁﬁ%ﬁﬁ%%ﬁ?%g%, Tﬂﬂﬂ 0in x, lor x,0if lelse 2, ¥
FUVFHR [0xlfor x in y] KR AR HA B SRR CE T AA#EES (0x1 for x in
al ﬁ% [0x1f or x in yl). ﬁﬂ%i&?%@?ﬁﬁ)ﬁﬁ%ﬂﬁ%%@? and, else, for, if, in, is
Al or P— AR 25| KRR . TEARRR A P BRSO IRIRSR . (2h-87999)

- X __dindex_ () Ml _int_ () FEEIR[AIE int RAYAY SRR KRG ESRX SR AGR ] int Y
TR LB

- X __float__ () J¥kiRIA] float MM SCRE: RAEORIX LT P AR H] £1oat HYSEH].
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- W __complex_ () JIKIRIA] complex H)TIRMYSCHF: FFERIXLITIRMAIR ] complex )
LBl

- ¥ int () BFEL __trunc_ () Hik.

- FBAN—NEEANEN complex () MG real B imag ZEIMEIEC T A BN 241UE
BT E SR % A . (1 Serhiy Storchaka 7F gh-109218 H15ifk. ) .)

calendar:calendar.January'$ﬂcalendar.February?ﬁéﬁEﬂ@ﬁ??ﬁH?FE}calendar.JANUARYﬂﬂ
calendar.FEBRUARY #ft ., (Hj Prince Roshan ¥£ gh-103636 H1 5Tk . )

codeobject.coilnotab:Eﬁﬁ%codeobject.coilines()j?l\ﬁﬁo
datetime:
- utcnow():ﬁﬁﬁﬂdatetime.datetime.now(tz:datetime.UTC)o

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

gettext: HEALIZE—HEL.
importlib:
- cache_from_source () debug_override T ZE W71 : W optimization T2 EETH
importlib.metadata:
- EntryPoints JoZHIE .
- R EMEH ERSRY None.
logging: warn () 5% Python 3.3 2951, #UH warning () «
mailbox: X StringlO %y AFNSCAR X FH E# T, 2UH BytesIO A1 il
os: TEZ LA HFET T os.register_at_fork ().
pydoc.ErrorDuringImport: i TCAUENN exc_info JTESHIMBOAC T, WAL 785261

re: PUFEXT T 1E W Fak = B 3 205 | TR A8 R B P PR i B . I07E R 52 ASCIT 4%
FIEIWERECETI N A5 R A 5 P i 20 2 48 PR BIAE L BB A & ASCIT S BRI DA
J FRIk. (H Serhiy Storchaka 7F gh-91760 1 5TEk . )

sre_compile, sre_constants Al sre_parse fHt,
shutil: rmtree ()  onerror JEZ1E Python 3.12 HE R T iHEBUH onexc 5.
ss1 JEIAIL:

- ssl.SSLContext /iy protocol ZEXIKIMEET B F:H -

- ssl.SSLContext: set_npn_protocols() ﬂﬂselectedfnpnfprotocol() Elﬂ%??ﬁﬁi ﬁ%ﬂﬁfﬁ
ALPN.

- ss1.0P_NO_SSL* T

- ss1.0P_NO_TLS* &I

- ss1.PROTOCOL_SSLv3

- ss1.PROTOCOL_TLS

— s$s1.PROTOCOL_TLSv1

- ss1.PROTOCOL_TLSv1_1
— ss1.PROTOCOL_TLSv1_ 2
- ssl.TLSVersion.SSLv3
- ssl.TLSVersion.TLSv1

— ssl.TLSVersion.TLSv1_1
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. threadingﬂ@ji%ﬁi
- threading.Condition.notifyAll():ﬁﬁﬁ§notify_all()o
- threading.Event.isSet():ﬁ§ﬁ§isfset()g

— threading.Thread.isDaemon (), threading.Thread.setDaemon(): fﬁ ﬁ% threading.
Thread.daemonﬁ%ﬁto

- threading.Thread.getName(),threading.Thread.setName():fﬁﬁﬂthreading.Thread.

name }%‘ﬁo

- threading.currentThread():ﬁﬁ)—ﬂthreading.current_thread()o

- threading.activeCount():ﬁﬁﬂﬂthreading.active_count()o
e typing.Text (gh-92332),
. unittest.IsolatedAsyncioTestCase:AkﬁwtifﬁﬁMﬁi[]ZiﬂyNoneE@ﬂaﬂ@ﬁﬂ%&Eﬂ%ﬁ;ifﬁo
e urllib.parse FRECHFH: WH urlparse ()

— splitattr()

— splithost ()

- splitnport ()

— splitpasswd()

- splitport ()

- splitquery ()

- splittag()

— splittype ()

— splituser ()

- splitvalue()

- to_bytes ()

. urllib.request:Ziﬁﬂﬁ%ﬁ?ﬁgURLopener$ﬂFancyURLopenerj?itEi@%;?fﬁoﬂﬁfﬁﬁi%ﬁurlopen()
BRRRN 5 ¥«

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

. xml.etree.ElementTree:Xﬁ Element E@Eiﬂg@mﬁiEﬂ@%fﬁfﬁo %Eﬂ%ﬂéﬂﬁiifﬁmiqqii%?ﬁéé;ﬂi[]
True., @A ERN len (elem) Bf elem is not None i,

e zipimport.zipimporter.load_module () B F-H: HiH exec_module (),
9 CPython {5yt
o IYE YIELD_VALUE MJPEAEECTE yield )2 yield-from B await [{—3B450 08 1, WK 0. RESUME [1#E

VR SO — AN LU RF AR 15 ] except-depth J2 4524 1, 3@ UAL A AR 1 XA IR F5 22 . (i
Irit Katriel 7£ gh-111354 #1537k, )

10 C API B9ZE{L
10.1 Hiao¥is

« 11 PyMonitoring C API JI -2 i, PEP 669 e ()
— PyMonitoringState

— PyMonitoring_FirePyStartEvent ()

28


https://github.com/python/cpython/issues/92332
https://github.com/python/cpython/issues/111354
https://peps.python.org/pep-0669/

— PyMonitoring FirePyResumeEvent ()
— PyMonitoring_FirePyReturnEvent ()
— PyMonitoring FirePyYieldEvent ()
— PyMonitoring FireCallEvent ()
— PyMonitoring_FireLineEvent ()
— PyMonitoring_FireJumpEvent ()
— PyMonitoring_ FireBranchEvent ()
— PyMonitoring FireCReturnEvent ()
— PyMonitoring FirePyThrowEvent ()
— PyMonitoring_ FireRaiseEvent ()
— PyMonitoring_ FireCRaiseEvent ()
— PyMonitoring_FireReraiseEvent ()
— PyMonitoring FireExceptionHandledEvent ()
— PyMonitoring_FirePyUnwindEvent ()
— PyMonitoring FireStopIlterationEvent ()
— PyMonitoring_EnterScope ()
— PyMonitoring_ExitScope ()
(Hy Irit Katriel 7E gh-111997 H1 57k, )

o WEINT PyMutex, BERAGMN —ANFHMWBRER LT, LM pyMutex Lock () F
PyMutex_Unlock () Mi%{. WREEVETRLPHIEM pymutex Lock O KPR CYRIRFA ) GIL. (H
Sam Gross 7£ gh-108724 157k, )

o H4Jny PyTime C APT DASRHERT R G Bh il -
— PyTime_t,
— PyTime_MIN Hll PyTime_MAX,
— PyTime_AsSecondsDouble (),
— PyTime_Monotonic (),
— PyTime_MonotonicRaw() .
— PyTime_PerfCounter ().
— PyTime_PerfCounterRaw() .
— PyTime_Time (),
— PyTime_TimeRaw () o
(rhy Victor Stinner | Petr Viktorin £ gh-110850 FR TRk . )

. iﬁﬁufﬁ PyDict_ContainsString() @ﬁéﬁ, }if}jbfg PyDict_Contains () $Hﬁﬂ, ﬁik@y%&?ﬁﬁiﬂg
—~ const char* UTF-8 4glg) 5, A2 Pyobject*, (H Victor Stinner FE gh-108314 d1 37

k- )

e W4l T PyDict_GetItemRef() AHl PyDict_GetItemStringRef () PR %, H 1T 8 £ ) F
PyDict_GetItemWithError (), {H¥fi%[M]—~> strong reference i /& borrowed reference. It 4h,
X PR AT A IR R ] -1, R ARSI PyErr_Occurred () o ([ Victor Stinner 7£ gh-106004
HGTRR . )

o WAl T PyDict_SetDefaultRef () PREL, HAT HZ{UT pPyDict_SetDefault (), {H¥Fix[E—A
strong reference [ AS42 borrowed reference. I pREEE A5 BT R H] —1, FEABRRE o, AR AT
e TR 1. (H Sam Gross 7E gh-112066 Hr ik . )
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o H4T PyDict_Pop () Ml PyDict_PopString () MR T M HAL B HE I T Be£ER IR BRI -
XHEMTF dict.pop (), HREABGAME, HIHRMHEALT]K KeyError. (H Stefan Behnel Fl
Victor Stinner 7 gh-111262 157k . )

. ij]l]T PyMapping_GetOptionalItem() p| PyMapping_GetOptionalItemString () l%l@[ﬁ‘%ﬂﬂf
ﬂi] PyObject_GetItem() ﬂ] PyMapping_GetItemString () EI’(]%E;MJCD ﬁ%%ﬁ@%&?&ﬂﬂ%%ﬁj@&%ﬁ
TR AT A KeyError. X EARTE 2U7EHE B AN W AL A AT 2R IK Y 37 R S8R O (A
e, (H Serhiy Storchaka 7E ¢h-106307 H1 57k, )

. ij]l]T PyObject_GetOptionalAttr () ﬂE[I PyObject_GetOptionalAttrString() E{éﬂ(ﬁ}%lﬁ/ﬁﬂy
PyObject_GetAttr () fll PyObject_GetAttrString () MIF. X LEHT o EAE X5 AR E BT
KEYJBIERIA RG] & AttributeError. iXSAMRIEATE B MG R A NP AT R A~
g5 [FIHH . (i Serhiy Storchaka 7 gh-106521 Hi5Hk. )

o ¥ PyErr_FormatUnraisable () HEVEAX] PyErr_WriteUnraisable () ¥ &, BERETH
FE ST B (i Serhiy Storchaka 7E gh-108082 H1 57k . )

o YERPEP 667 1—3B4y, BT —4H 4 XTIl locals, globals Fi1 builtins 3% [1] strong reference [ A2
borrowed reference 1) % :

- PyEval_GetFrameBuiltins () Zf{ PyEval_GetBuiltins ()
- PyEval_GetFrameGlobals () %1”2 PyEval_GetGlobals ()
— PyEval_GetFrameLocals () %ift PyEval_GetLocals ()

(g Mark Shannon F1 Tian Gao FE gh-74929 F1 57k . )

o Ml T Py_GetConstant () ffl Py_GetConstantBorrowed () PR SEFBOH H E /) 585 | 2k fE
AE|FH. B0, Py_GetConstant (Py_CONSTANT_zERO) ¥R [Al— %] i &2 15 E| . (H Victor
Stinner 7£ gh-115754 F5iHk. )

o MW T PyImport_AddModuleRef () EREXAEN PyImport_AddModule () HIEEAL, B RF& H—A
strong reference [fij /> 42 borrowed reference., (Hj Victor Stinner ¥F gh-105922 1 57#R . )

o HIT Py_IsFinalizing () BREUH T#: 3= Python RSS2 77 IEFE %] . (H Victor Stinner ¥E
oh-108014 th 7Rk, )

o BAHNT PyList_GetItemRef () BN N PyList_GetItem () FYFRAR, B KF1R [A]— strong reference
i AS42 borrowed reference., (H1 Sam Gross 7F gh-114329 H5iH#k . )

o T PyList_Extend() Fl PyList_Clear() ER%X, XN T Python list.extend() F list.
clear () /¥, (1 Victor Stinner 7F gh-111138 FF TRk, )

o HINT PyLong_aAsInt () BRE. HAT AT PyLong_AsLong (), HARERAM T — C int
MAE Clong . (H Victor Stinner 7£ gh-108014 H1 57k, )

. i j]l] T PyLong_AsNativeBytes (), PyLong_FromNativeBytes () 9[:‘[]
PyLong_FromUnsignedNativeBytes () 55 PR & DA i 4k JR A= #4025 A1 5 Python int X} % 2 [H]
A%EH . (1 Steve Dower £ gh-111140 HFT5THR. )

o WAHIT PyModule_Add () BREL, BT PyModule_AddObjectRef () Fll PyModule_AddObject (),
EEE S MTH— A XHER S H . (H1 Serhiy Storchaka 7F gh-86493 W1 oTRR. )

o FEI T S Python 42 Y ERIAMS 75 BRI BN PyObject_GenericHash () pRA%{. (i Serhiy Storchaka
TE gh-113024 FRTTRk. )

o MY Py_HashPointer () PREUH TX R GF4 HATE A28 . (H Victor Stinner ¥E gh-111545
TTHR - )
o YT PyObject_VisitManagedDict () ffl PyObject_ClearManagedDict () PRZL. BT

—Afi fl Py_TPFLAGS_MANAGED_DICT JEEAR Y ZEAL Y ik iy A3 #H ok £k 8 H o pythoncapi-compat
project AJ4¥ JIFHE Python 3.11 A1 3.12 Ffi X &£ %, (g Victor Stinner fF gh-107073 HFTiHK. )

o ¥4 I T PyRefTracer_SetTracer() Al PyRefTracer_GetTracer() MR %, Bl & L 5
tracemalloc fRHLH [F] Y 7 35 X A0 d A ES BB 5. (1 Pablo Galindo ¥E gh-93502 ot
ko)
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« M0 pysys_auditTuple () BRELMEN Pysys_audit 0 BIFFIL, B2 Python tuple X4
JFFS%. (1 Victor Stinner 7E ¢h-85283 137k, )

. i*j]l] PyThreadState_GetUnchecked ( ﬁﬂiﬂy PyThreadState_Get ( E’J’%ﬂt, E’T{?ﬂ:%y\j
NULL B AN zm%ﬁﬁzﬁﬁﬁhﬁ/ﬁ%ﬁmo WA E N TR A G A2 5 nuLL.  (F Victor Stinner 7E
¢h-108867 HTiHk. ) .)

o I PyType_GetFullyQualifiedName ( éﬁ(}%;ﬁ%‘“@l*ﬁéé’} %&Bﬁmﬁﬁ”\ MR type.
__module  @—NFEFFHHAET 'bulltlns o ' __main__ ' MISTEFFRIF I PR, (HH
Victor Stinner 7 gh-111696 157k, )

« H/NT PyType GetModuleName () bR %it JH ok 2k Bt 28 HY p) 58 B 44 FR. 3K 55 T 4K L type.
__module__ J&M:. (H Eric Snow %I] Victor Stinner 7E gh-111696 H1 5k . )

o YSHT PyUnicode_EqualToUTF8AndSize () fll PyUnicode_EqualToUTF8 () FREXLAYF Unicode i}
%25 const char* UTFE-8 4Rl () 47 J2 AT HL A FE B AT S5 i R (1] 2 TU"J Bl 0, XLERRECAN
25| % 4. (i Serhiy Storchaka 7F gh-110289 H15iHk . )

o Ml PyWeakref_GetRef () PREI/F N PyWeakref_GetObject () HIEEIL, B4R [W]— strong ref-
erence B ETES | IS A FAETE TR ] NuLL. (HY Victor Stinner ££ gh-105927 F1 TRk, )

o BTN IR 2R AR R T R AR B IR AR R TE K
- PyObject_HasAttrWithError () Bt PyObject_HasAttr (),
- PyObject_HasAttrStringWithError () Zf{ PyObject_HasAttrString() .
- PyMapping_HasKeyWithError () L PyMapping_HasKey (),
- PyMapping_HasKeyStringWithError () #{ PyMapping_HasKeyString ().
TXLE TR FICRFIR ] -1 FIRET IR IR FIARUER) 1 R FAEPAK 0 FRIRRIE.
(i Serhiy Storchaka ¥£ gh-108511 H15iEk . )

10.2 #27Eny C API

o YE PyArg_ParseTupleAndKeywords () fll PyArg_VaParseTupleAndKeywords () [ keywords T&
725%‘@%7['{ C ’:Pj\j char *const* ﬁﬁTjE C++ ':Pj\j const char *const*, ﬁ’ﬁZ:zEé char**, 7[’£ C++ ':F‘,
ﬁﬂé}ﬁﬁ%@ﬁ[%;’éﬂﬂg const char *const*, const char** ﬁ char *const* E@%%ﬂ[{%ﬁ‘%
ML R L R . 78 C b, RS FEALY char *const* IS4, X FPAE
id PY_cxx_consT K. (M Serhiy Storchaka 7F gh-65210 H15iHk. ) .)

o PfE PyArg_ParseTupleAndKeywords () % fidF ASCI % FH 24 FR. (H Serhiy Storchaka 7f
gh-110815 F1 57k, )

e Ml FF PyCode_ GetFirstFree() M % &8 T 3 & £ APl FH # v & N
PyUnstable_Code_GetFirstFree (), ([ Bogdan Romanyuk ¥F g¢h-115781 Hi5ifk. )

e Il HE M4 V8 H PyDict_GetItem(), PyDict_GetItemString(), PyMapping HasKey (),
PyMapping_HasKeyString(), PyObject_HasAttr (), PyObject_HasAttrString() g
PySys_GetObject () 2% PR AL W R i il sys.unraisablehook () R 451X S8 52 B A1 % i 25
E?ﬁﬁ'?’i%jﬂ’]’fﬂw;u PRAT DA AR SCRY 2 i oA iR Bk B3 B 1. (P Serhiy Storchaka 7
¢h-106672 H 5Tk

e "N PyUnicode_FromFormat () 34MII T ST, $4T, sN Fl1 4N #5200 25
- 8T BRI R GR A 58 BB E 44
- s#1: A b, ABEH ESAERARR AT
- N FREL— NSRBI e R 4
- ¢ [ b, (B E SRR R
524 PEP 737 Tf# . (1 Victor Stinner ¥F gh-111696 5Tk, )

o MTE *%ﬁﬁﬁﬂﬁ%%%'?@% # BHL$5 Python.h Z HIAR A LA X PY_SSIZE_T_CLEAN %, %A%
YRS API 3 2o py_ssize_t /BN # #83. (H Inada Naoki £ gh-104922 qﬂfﬁk )
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o WISE Python 2 ] BBk MY B & A, PyTuple SET_ITEM() il PyList SET_ITEM()
PRAE B3 25— W7 R MY index 281, (R Victor Stinner 7F gh-106168 H1 57k . )

10.3 TR C APl g9B(Ts
o FONRBIAE P IR C APL -

— PyMem_RawMalloc ()
— PyMem_RawCalloc ()
— PyMem_RawRealloc ()
— PyMem_RawFree ()
— PySys_Audit ()
— PySys_AuditTuple ()
— PyType_GetModuleByDef ()
(rh Victor Stinner ¥ gh-85283, gh-85283 il gh-116936 HHTiHk. )

o il ——with-trace-refs (JREZT| M) ¥ Btf%) Python BL¥E 2 2R API. (M Victor Stinner ¥E
gh-108634 H1 7k, )

10.4 #$kxnY C API

o BT —SA PR _Py 5 _Py BIZE (RIBONFRAAT) oS, ZR7AE & . ARARIIH 28] T
BT S 52 W 9 HARIA KX Be g RE BR ) APL B AR KRl 3 AR — D3 mi DA SRR A
C API H[AZ RN ce: @vstinner IH %N Victor Stinner, (| Victor Stinner 7 gh-106320 F1 57
Hk.)

o FEPRAE Python 3.0 FEFHBYIHZE M XM . 24 bufferobjects.,

- PyObjecthheckReadBuffer():ﬁ@fﬂ PyObject_CheckBuffer () ﬂéﬁﬂﬁiﬂﬂgﬁ{%%ﬁ}i?%%%?*
XM . R PyObject_CheckBuffer () FFARIIE PyObject_GetBuffer () £ffiE. i
XA, SR pyobject_GetBuffer () /Rfil.

- PyObject_AsCharBuffer(),PyObject_AsReadBuffer():ﬂﬁfﬁ PyObject_GetBuffer() %ﬂ
PyBuffer_Release():

Py_buffer view;

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

}

// @\m ‘view.buf’ ﬁlﬂ ‘view.len’ Mfi«#gﬁmc

// W e EEY bur ¥4 4 ° (const char*)view.buf .

PyBuffer Release (&view);

- PyObject_AsWriteBuffer (): I PyObject_GetBuffer () fll PyBuffer Release ():

Py_buffer view;

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

}

// EH view.buf® M “view.len® HZMWRKXE AN,

PyBuffer_Release (&view);

(Hy Inada Naoki £ gh-85275 57k . )
o MR T7E Python 3.9 3 I & Rl ek L -

- PyEval_CallObject (), PyEval_CallObjectWithKeywords (): Eﬁ FH
PyObject_CallNoArgs () EEPyObject_Call()o
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N

1t PyObject_call () W', i EZ MM 2 tuple HA Tl NuLL, Wi K8 5 S Hh
Mg dict B NuLL, {HR2 R BRI RS E S BL A H 2 vui i & S M
3’%@%?2}@(0 Eiﬁ PyEval_CallObjectWithKeywords (func, NULL, kwargs) %Tﬁ%ﬂ\j
PyObject_Call (), Tﬁ@ﬁﬁ PyTuple_New (0) 1;5/\#/[\ jﬁéﬂfﬁjﬂfiﬁf’%ﬁ[

- PyEval_CallFunction (): B/f] PyObject_CallFunction() .

— PyEval_CallMethod(): E&Fﬁ PyObject_CallMethod (),

- PyCFunction_Call(): X PyObject_Call (),
(Hy Victor Stinner 7£ gh-105107 Hr gk, )
o BT NN THECE Python HIAGALIIH K%L, EA1LE Python 3.11 rh 95 1 :
— PySys_AddWarnOptionUnicode (): gl PyConfig.warnoptions,
— PySys_AddWarnOption(): % PyConfig.warnoptions,
- PySys_AddxOption (): ff PyConfig.xoptions,
— PySys_HasWarnOptions(): E&Fﬁ PyConfig.xoptions,
- PySys_SetPath(): E&j\jﬁﬁ PyConfig.module_search_paths,
- Py_SetPath(): Eﬁzﬂmﬁﬁ PyConfig.module_search_paths,

— Py_SetStandardStreamEncoding(): Ej(j\jﬁﬁ PyConfig.stdio_encoding, Eﬁ%‘@ﬂl/‘]\&
B PyConfig.legacy_windows_stdio (£ Windows |),

- _Py_SetProgramFullPath (): BN E PyConfig.executable,

M 017 Python #1744 4L it 1) Pyconfig API (PEP 587), ¥F Python 3.8 EL7%/i. (i Victor Stinner
TE gh-105145 5wk, )

W% PyEval_AcquireLock () Ml PyEval_ReleaseLock () FREL, ‘B 17 Python 3.2 IE#FHH . &
MRS TR Y HLERIRS . BT -

- PyEval_SaveThread() %[I PyEval_RestoreThread() ;
- 1&&%%&9’\] PyEval_AcquireThread() %I] PyEval_RestoreThread();
- B3 PyGILState_Ensure () fll PyGILState_Release ().

(rh Victor Stinner £ gh-105182 F1 57k )

Wl & T A Python 3.9 F Al BY:c:func:/PyEval_Threadsinitialized K (. H Python 3.7 2,
Py_Initialize() M 20 4/ M B2 81 ¥ H:cfunc:/PyEval_InitThreads I~ i AF ] =5 i,
T :c:func:/ PyEval_Threadsnitialized 532 M 9EZEH . (F Victor Stinner ¥F:gh:105182 qjﬁﬁko)

4T PyInterpreterState_Get () HJ 54 _PyInterpreterState_Get (), 2 SN
2% Python 3.8 Wi g% 5. 7 Python 3.8 A 53 |H i 7 o m] DAfH pythoncapi-compat prOJect Sk FRf5
PyInterpreterState_Get (). (H Victor Stinner FE gh-106320 F157jik. )

¥ B T FLH M _pyObject FastCall() iR %(: 1§ ff /] H Python 3.8 i 4 i 1
PyObject_vectorcall () (PEP 590), (i Victor Stinner ¥ gh-106023 FH 5 Rk . )

BT cpython/pytime.h 3304, T{{X@,é\ﬂ\ﬁ@ﬁ (th Victor Stinner 7f gh-106316 F1 5Tk . )
MAZRE C AP B[4 T R B ASCRYY pY_TIMEOUT MAX fi+. (H Victor Stinner FE gh-110014 15k, )

W5 T IHEY trashcan %7 Py_TRASHCAN_SAFE_BEGIN Al Py TRASHCAN_SAFE_END. P& &4 ¥
Y% Py_TRASHCAN_BEGIN #] Py_TRASHCAN_END, (p Irit Katriel £ gh-105111 F1 57k, )
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10.5 2% A9 C API
o T3 MM Python WAk R %L :

— PySys_ResetWarnOptions (): E&ﬂi]{%zﬁfjf sys.warnoptions ﬂ] warnings.filters,
- Py_GetExecPrefix(): Ejzjbg’}iﬁz sys.exec_prefix,
— Py_GetPath (): BUCH3KEL sys.path,
- Py_GetPrefix(): BUNIKREL sys.prefix,
— Py_GetProgramFullPath(): B&j@%}iﬁx sys.executable,
— Py_GetProgramName () : Eﬁ%jifqﬁi sys.executable,
- Py_GetPythonHome (): 2 ~N3RE PyConfig. home B PYTHONHOME IPIEAS &,
(Hy Victor Stinner 7 gh-105145 157k, )

o X FH ] PyEval_GetBuiltins (), PyEval_GetGlobals () il PyEval_GetLocals () K%L, Efl&

1% 1] borrowed reference, ({E5 PEP 667 f)—& 08 3kFH . )

« 3% M T pPyImport_ImportModuleNoBlock() [ %, ‘& H Python 33 2 st H 2
PyImport_ImportModule () 544 . (H Victor Stinner ¥£ gh-105396 H15iEk. )

« % 3 J PyModule AddObject () M #. B M # B # A PyModule add() H
PyModule_AddObjectRef (), (H Serhiy Storchaka 7F gh-86493 FR TRk . )

o 3 M IHH Py_UNICODE A PY_UNICODE_TYPE ZE#IM py_UNICODE_WIDE & . HMUCNHEBEMFH
wchar_t 2%, H Python 3.3 #2, Py_UNICODE Fl PY_UNICODE_TYPE -2 wechar_t fI5I4. (H
Victor Stinner £ gh-105156 15tk . )

o 7£Jf] PyWeakref_GetObject () fll PyWeakref GET_OBJECT () FR%EX, ‘BE1#R 21 [H] borrowed refer-
ence. FFENTEH NN pyWeakref_GetRef () BREL, T 2iR[H strong reference. 7F Python 3.12 5f
B H ) A W A] DA ] pythoncapi-compat project 3R PyWeakref_GetRef () » (H Victor Stinner
1E gh-105927 F1 ik, )

THRI# Python 3.14 chigs
e PyDictObject Hff) ma_version_tag FEHA TP ML (PEP 699 ; gh-101193 ),
o G inmutable types [ RA]ZEREAY (2h-95388 ),
o MITTCE Python ALK EL, 7E Python 3.11 HH 5 :

— PySys_SetArgvEx(): E&ﬂyﬁ'ﬁ PyConfig.argv,

PySys_SetArgv(): Ej[/"ﬂﬁﬁ PyConfig.argv,

Py_SetProgramName () : Eﬁ(ﬂ{]l&ﬁ PyConfig.program_name,
- Py_SetPythonHome (): BN E PyConfig.home,
Py_InitializeFromConfig() API V5 PyConfig —E&Hi .
o RRELEAZR:
- Py_DebugFlag: I PyConfig.parser_debug,
- Py_VerboseFlag: IXJf] PyConfig.verbose,
- Py_QuietFlag: Bl PyConfig.quiet,
- Py_InteractiveFlag: B{Jf] PyConfig.interactive,
- Py_InspectFlag: iXJf] PyConfig.inspect.,
- Py_OptimizeFlag: e H PyConfig.optimization_level,
- Py_NoSiteFlag: I PyConfig.site_import,

- Py_BytesWarningFlag: E&FH PyConfig.bytes_warning,
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Py_FrozenFlag: WA PyConfig.pathconfig warnings,

Py_IgnoreEnvironmentFlag: E&Fﬁ PyConfig.use_environment,
Py_DontWriteBytecodeFlag: o PyConfig.write_bytecode,
Py_NoUserSiteDirectory: W H PyConfig.user_site_directory,
Py_UnbufferedStdioFlag: E&Hﬂ PyConfig.buffered_stdio,
Py_HashRandomizationFlag: Eﬂ(ﬂﬂ PyConfig.use_hash_seed ﬂl PyConfig.hash_seed,
Py_IsolatedFlag: wH PyConfig.isolated,

Py_LegacyWindowsFSEncodingFlag: WA PyPreConfig.legacy_windows_fs_encoding,
Py_LegacyWindowsStdioFlag: Eﬂ[ﬁﬁ PyConfig.legacy_windows_stdio,
Py_FileSystemDefaultEncoding: o PyConfig.filesystem_encoding,
Py_HasFileSystemDefaultEncoding: A PyConfig.filesystem_encoding,
Py_FileSystemDefaultEncodeErrors: Eﬁ[ﬁﬁ PyConfig.filesystem_errors,

Py_UTF8Mode: ML PyPreConfig.ut£f8_mode, (&I, Py_PreInitialize())

Py_InitializeFromConfig() API V5 pyconfig —E&MifH.

Python 3.15 Y1 #5BRTh ik

The PyImport_ImportModuleNoBlock (): B PyImport_ImportModule () o

PyWeakref_GetObject () fll PyWeakref GET_OBJECT (): P{Jf] PyWeakref_GetRef ()

Py_UNICODE ZHUA Py UNICODE_WIDE % MH wchar_t,

Python 14 LR %L

PySys_ResetWarnOptions(): E&ﬂi]{%ﬁ% sys.warnoptions %H warnings.filters,
Py_GetExecPrefix(): E&ﬂ\jé’;‘(m sys.base_exec_prefix ﬂ:‘[] sys.exec_prefix,
Py_GetPath(): E&jﬂ%}'{@ sys.path,

Py_GetPrefix(): Eﬁ(j{lﬁﬁ& sys.base_prefix %I] sys.prefix,
Py_GetProgramFullPath (): MUANIREL sys.executable,

Py_GetProgramName () : Eﬁﬂggj"(ﬂﬂ sys.executable,

Py_GetPythonHome () : B NFHEL PyConfig. home BY, PYTHONHOME M IEAF &,

i+ XI7£ Python 3.16 &
o {H4P1Y libmpdec R4S,

THRITER KR A PR
PATR APTCLBEFF I, FRcRels, (5 H i R BE R R H

Py_TPFLAGS_HAVE_FINALIZE: H Python 3.8 2 A FLFREE,

PyErr_Fetch(): Eﬁ(ﬂﬂ PyErr_GetRaisedException (),

PyErr_NormalizeException(): Eﬁl}iﬁ PyErr_GetRaisedException (),

PyErr_Restore(): E&m PyErr_SetRaisedException(),

PyModule_GetFilename (): Eﬁﬂ% PyModule_GetFilenameObject (),

PyOS_AfterFork (): i PyOS_AfterFork_Child()

PySlice_GetIndicesEx(): Eﬁ(ﬁﬁ PySlice_Unpack () and PySlice_AdjustIndices ().
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e PyUnicode_AsDecodedObject (): B PyCodec_Decode () »
e PyUnicode_AsDecodedUnicode (): Eﬂlﬂ% PyCodec_Decode () »
e PyUnicode_AsEncodedObject (): E&ﬁﬂ PyCodec_Encode () o
e PyUnicode_AsEncodedUnicode (): Eﬁ[ﬂ% PyCodec_Encode () »
e PyUnicode_READY (): H Python 3.12 2 N2
e PyErr_ Display(): E&Fﬁ PyErr_DisplayException (),
e PyErr_ChainExceptions(): E&)ﬂ _PyErr_ChainExceptionsl (),
e PyBytesObject.ob_shash 5 : BCHIEH Pyobject_Hash () o
e PyDictObject.ma_version_tag Jﬁﬁo
o ZKFEAMAFH (TLS) APL:
— PyThread_create_key(): g PyThread_tss_alloc(),
— PyThread_delete_key(): Ej{}iﬂ PyThread_tss_free(),
- PyThread_set_key_value (): B PyThread_tss_set ().
— PyThread_get_key_value(): Eﬂfﬁ PyThread_tss_get ().
— PyThread_delete_key_value(): WA PyThread_tss_delete ().

- PyThread_ReInitTLS (): H Python 3.7 & A 352,

11 @It
o YAE arm64-apple-ios il arm64-apple-ios-simulator HiZ PEP 11 25 3 R4 FE . (PEP 730
1 Russell Keith-Magee 'S5 HAE gh-114099 1 57Ek P, )

o PUHE aarch64-1linux-android il x86_64-1inux-android {2 PEP 11 %5 3 ERH)F5 . (PEP 738
1 Malcolm Smith 4 5 H-{E gh-116622 FTTERSEHL. )

o AL wasm32-wasi & PEP 11 55 2 2 1F4 . (H Brett Cannon £ gh-115192 F1 357k . )
e wasm32-emscripten A4z PEP 11 152 % #F4 . (f Brett Cannon £ gh-115192 J1 57k, )

o« IAEHRYE CPython FF2E7 A C11 atomic FESCRFH 4R . GCC P atomic pR%EL MSVC H A N E
o IAEFEEA autoconf 2.71 Fll aclocal 1.16.5 A GE B Hi4E B configure A<, (f Christian Heimes 7F
2h-89886 H13f-Hy Victor Stinner £ gh-112090 H1 5tk . )

o F5EL SQLite 3.15.2 B H I RA A BEF ! sqlite3 P @A, (H Erlend Aasland 7£ gh-105875
TR )

o PI7E CPython BRIA 4 4F mimalloc library. B MIT ¥ UEE 7] 1527 mimalloc license.
451 mimalloc 4575 & HI MBS, EES W gh-113141. (i Dino Viehland 7£ gh-109914 H1 57k, )

o FE configure Pl ——with-system-libmpdec BRIA N ves. W4 1ibmpdec EIAKAE Python
3.16 FHEFLIE .

o ffiffl configure ——with-trace-refs (JREEF| ) #& A Python 1 Python % iy B AN JHR,
PR 2 ABI 36251, (FH Victor Stinner £ gh-108634 H1 57t . )

« 1E POSIX %% |, pkg-config (.pc) SUIF4 BAE &t 1H ABL AR, BN, 1 i AR H R 2R A
python-3.13t.pc ﬁﬁﬂ%ﬁﬂ‘@@ﬂﬁﬁ@aﬁk python-3.13d.pc,

U EJLI,T;E errno, fcntl, grp, md5, pwd, resource, termios, winsound, _ctypes_test,
_multiprocessing.posixshmemn, _SCproxy, _stat, _statistics, _testconsole,

_testimportmultiple fl _uuid C ¥ @2 H Z R C API # #1. (H Victor Stinner ¥
ch-85283 H1TTHR. )
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12 #24g% Python 3.13
ATTHN T S R AR Y TE DA B AT B R BB ARG ) A A 1R 1B I

12.1 Python API gj3r{t
e PEP 667 | AN T % locals () fil £_locals 15 LRI I :

- ¥£ optimized scope i [] locals () B}, REUIH AR S A B — S PR, IR FRBR
KEFZ B F 5] . EIRE AE A CPython AYAT R, I 2 =0 FH DAGE H 5 % 74
J:func:/locals$3 5| b4 25 £ % 35 A A BB b 5 3, [ X% func:locals’ [ IS AT BRI 2K
(W exec Fl eval) WG A— A 250, A RELEC LA VE RS s g 20 . (UL
Uk PEP 667 11—y )

- WA R R A I SO P T 1ocals® (B4 exec’ () Bl eval FELAY[AHLI
) B, AT AR IR @ HE S AE RS e R EGE T (BRSNS A =i
AFEE) o 7E Python 3.12 v, eI 50 FAYAT 1 #2 IR PEP 709 SENCH £ 5 FA i - X A 4 13
MR . (WHEBCH PEP 667 f—i).)

- 7F optimized scope H11Jj[i] FrameType.f_locals MIESIREl—1FAMNHE, WA —EA
HPT A B ) SR ) PR TR SRR, AU aice BOZABERY . copy O L R A
#. (BN PEP 667 [—B5.)

o MVE N HEERIRY, functools.partial FfF& & FutureWarning. %47 A¥AE Python [ K
RIASHE N, SRR IHIT R, R ALSEAE staticmethod () H1. (7 Serhiy Storchaka 7
¢h-121027 Tifk. )

o IAELTCIEIRIE HI P4 I getpass.getuser () FF2 5K osError, TMAZLEIE Unix -G L5l
Zi ImportError EX%@;&T};E%%E Unix XIZZSJ:EIZQ‘ KeyError,

* gzip.GzipFile ) mode JEPEMEIAE R FERFE ("'rb' B 'wo') M AREE (15 2). zipfile.
ZipFile.open () 1% ] AL SCAERINT 4 ) mode B EIIAE 2 'cb' , THAE "2 . (H Serhiy Storchaka
TE ¢h-115961 TTHk. )

* mailbox.Maildir IAELZMEPAL () FFLM3CE. (1 Zackery Spytz #£ gh-65559 Tik. )

s pathlib.Path.glob () fl rglob () MAERTEVCEIBIADL <+ S5 R [FEIEFR B SCAF E 5%, A
U H 5 HERFFZHIRAT R, AXVEECH 5%, WA .

o threading IR IITENIEE _thread B HA _is main_interpreter () B%{. ZRBANEZATLT
SR, AR ARRRS e R, MR ] True.

SR AL R B A, ATATER AL B E L _thread BLER Y R 0 R A6 20 £ 4

_is_main_interpreter (). (gh-112826.)

12.2 C API 19Z1t

o Python.h NALFE <ieeefp.h> FRELICME. BHANT finite O REBIESE, ZREIUERH
<math.h> Sk SCHSRALY . BUEEIA L EY Y B R E . WANARE T HAvE_TEEEFP_H %%, (f
Victor Stinner 7£ gh-108765 H1 ik . )

o Python.h ANEALFHX AR L 0 <time.h>, <sys/select.h> fll <sys/time.h>, {IRFH
Eﬂ])‘jﬂ:ﬁ%ﬂziﬁi&@jﬁo Wﬂﬂﬂ, <time.h> jﬁ{,ﬂ\: clock () %[I gmtime () [El@(, <sys/select.h> j’;‘%
@5 select () [%[ﬁ[, ﬁ'ﬁ <sys/time.h> {F;%'f,ﬂ\: the futimes (), gettimeofday () ﬂ] setitimer () [%[
#¥. (H Victor Stinner 7£ gh-108765 F157fik. )

+ ¥£ Windows I, Python.h RPFAUSE <stddef.n> FRifESLSCfF. WIRFEZE, BN 2497 8 A 4.
BN, Bt offsetof () BKEL, PAM size t Ml prrdiff t A, BAHAIHE <stddef.n> 7E
A HALESE O & 200111, HAVE_STDDEF_H Z2{YAE Windows i iE X, (H Victor Stinner ¥F
gh-108765 H1 TRk, )

o N B Py LIMITED_API % B #f & X, W] Py_BUILD_CORE, Py BUILD_CORE_BUILTIN Al
Py_BUILD_CORE_MODULE % FLYE & #f <Python.h> # 4§ & X. (f Victor Stinner ¥£ gh-85283
Dl )
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o |HfY trashcan 7%

%% Py_TRASHCAN_SAFE_BEGIN #l Py_TRASHCAN_SAFE_END G . BN IZeiE

WA %% Py_TRASHCAN_BEGIN fl Py_TRASHCAN_END,

WA IHRZEW) to_dealloc pREL, fildn:

P
static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p);
Py_TRASHCAN_SAFE_BEGIN (p) ;

Py_TRASHCAN_SAFE_END
}

P24 3% I LA 7 IR BB

static void
mytype_dealloc (mytype *p)
{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_BEGIN (p,

Py_TRASHCAN_END

mytype_dealloc)

J

J5¥E & Py_TRASHCAN_BEGIN £

HAHE —AZR, AN B I ERINTH B

XL

N

1& Python

3.8 HEN AN IH Y 752 4E Python 3.11 HFF I -

(fy Irit Katriel ¥F gh-105111 157k, )

* PEP 667 51 Y XU 5 R 200114 22 T B4

— fF—> optimized scope F &M M PyEval_GetLocals (
SR IN  H4% H AR O i i N 1) i 2k PyEval GetLocals (

PyFrame GetLocals (), locals(

T, BEXT SRR A ﬁl—“)ﬂﬁilﬂ’]/«

PyEval_GetLocals ( Eﬁf:

S F B

) WML ROR B A . A AR
) WL, BN
) Fl FrameType.f_locals TAﬁlﬁl‘tﬂ*ﬁlﬁ‘lE"JfféEE%ﬁ
H A6 WOFN 18 1 B8 B A B TS 0B 48 FRFE 12 Mot P X6
o AR AR B e T2 R SO An el 9l i

M o

Hitiis =% ?éﬁ(é’]ﬁﬂ% HRT RS

AT I 2 SR DRI . AR

L E T PyEval_GetFrameLocals ()

1r optimized scope Hi#Jf] PyFrame_GetLocals (

PyFrame_FastToLocals () ﬂﬂPyFrame_FastToLocalsWithError()

) BUAERF R Bl — AN HE B ARBL A —ME
Eﬁﬂﬁ@]@”’[{ (B pypict_copy (), B
API,

BRI | AR

FAFAEMECR. H

Python 3.11 ;&2 X LR EE Z R, FEMZRAEIRGIAT PyFrame_GetLocals ().

PyFrame_GetLocals ()

o Python 3.13 B T 4L LA RKE. Hrp—
5

— _PyDict_Pop(): PyDict_Pop ()

_PyDict_GetItemWithError():
_PyErr_WriteUnraisableMsg () :
_PyEval_SetTrace():
_PyList_Extend():
_PyLong_AsInt () :
_PyMem_RawStrdup () : strdup() ;
_PyMem_Strdup () strdup();

_PyObject_ClearManagedDict () :

_PyObject_VisitManagedDict () :

PyFrame_LocalsToFast () K A~ F 7ﬁ 1% ﬁ[ §5( 0,
F0 AL ik ]

PyEval_SetTrace ()

BLAE N UL R B2 2 R H A
— A HIEBE AR,

Lenl DU AR

PyDict_PopString() ;

PyDict_GetItemRef () ;

PyErr_FormatUnraisable () ;

EEPyEval_SetTraceAllThreads();

PyList_Extend() ;

PyLong_AsInt () ;

PyObject_ClearManagedDict () ;

PyObject_VisitManagedDict () ;
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_PyThreadState_UncheckedGet () : PyThreadState_GetUnchecked() ;

— _PyTime_AsSecondsDouble () : PyTime_AsSecondsDouble () ;

— _PyTime_GetMonotonicClock (): PyTime_Monotonic () ﬁ PyTime_MonotonicRaw () ;
— _PyTime_GetPerfCounter (): PyTime_PerfCounter () ﬁ PyTime_PerfCounterRaw () ;
— _PyTime_GetSystemClock (): PyTime_Time () Eﬁ PyTime_TimeRaw () ;

— _PyTime_MAX: PyTime_MAX;

— _PyTime_MIN: PyTime_MIN;

— _PyTime_t: PyTime_t;

— _Py_HashPointer () : Py_HashPointer (),

— _Py IsFinalizing(): Py_IsFinalizing().,

1 Python 3.12 FIEEIH K MR Fpn] DA pythoncapi-compat project 3§ 5873 A X 253 ek 4K

13 EFNRE T

. fﬁﬁ{ﬁ}ﬂ configure ——with-pydebug éﬁl%ﬁ/ﬂ Python 3[%3{5% -X presite=package.module ﬁﬁé\
FPesil. WERBEE, EARH— MBI e MRS AR fn 5 I F AR, B site . py BHATZ HiIBE
2 A (1 Lukasz Langa 7& gh-110769 FR TRk . )

14 3.13.1 Y EETL

14.1 sys

o ZHIRFG AR FFIRREL sys . getobiects (), EAAFAET HLEL K Python MR, BLAEW]
DA b AR i 11 A8 P 2 ) AR 5 AR [ X 52

15 3.13.4 Y EETL

15.1 os.path

o f£45 os.path.realpath () {Y strict B S35z — 1 H{H os.path.ALLOW_MISSING. WA HZIE,
M FileNotFoundError PASMPHF R BB 5] A HPREAET RS HREEHALH TS H
#. (i Petr Viktorin 3y CVE 2025-4517 T7#k. )

15.2 tarfile

o BUFE data_filter () SXARUEALSTS- 864 H bn DA G0 B 4800 D ity . 340 commentMore Zh4E (H
Petr Viktorin 7£ gh-127987 I CVE 2025-4138 $1 51k )

o B—AHEER R — SR extractall () MESBGIBE HEEM. (f Petr
Viktorin 7£ gh-127987 1 CVE 2024-12718 1 57Hk. ) .)

o TERF—AEERE: (MEEERR s fF 5 8ts:) B hn MDA RWE A, LAEXEBEHZEE
Bl extract () Ml extractall () FES (FH) N ARBGLIELR. FIE K512 —AHRE,
LinkFallbackError, (H Petr Viktorin 25 CVE 2025-4330 A1 CVE 2024-12718 Tij#k. )

e Merrorlevel () HERf extract () fll extractall () FFAFHHEEBIEL R 5 . (B Matt Prodani
F1 Petr Viktorin 7F gh-112887 Fl CVE 2025-4435 1otk . )
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