What’s New in Python

KIThRA 3.13.0rc2
A. M. Kuchling

LA 19, 2024

Python Software Foundation
Email: docs@python.org

Contents

1 % - AL 3

2 iR 5
21 BRI ERMERE - 5
22 EHERUEE B . L 6
23 HHEZRRMICPYthOn . . . . . . e e 7
2.4 SZESPEMIRIET QIT) ZRIRRE . . o e e e 7
2.5 X locals () MIEENMBHUE X . . . o o 8
2,6 M EEEHICE: . o 8
27 BARSEIRIIL . . 9

3 Al SRR 9

4 PrEBR 10

5 Bk 11
5.1 argparse . .. .o L e e e e e e e e e e e 11
5.2 AITAY .« . v o i e e e e e e e e e e e e e e e e e e e e 11
53 ASt . o e e 11
5S4 ASYNCIO .« v v v i e e e e e e e e e e e e e e e e e e e e 11
5.5 basebd . . oL e e e e e 12
5.6 compileall . . . ... e e e e e e e 12
5.7 CONfIgPArser . . . . . . .. e e e e e e e e 12
5.8 concurrent.fUtures . . . . . . . oL e e e e e e e e 12
5.9 configparser . . . .. L e e e e e e e e e e e e e e 12
500 COPY . v o o e e e e e e e e 13
S.01 . dbm ..o e 13
502 diS . o e 13
5.3 doctest . . .. L e e e e e e e e e e e e e e 13
SA4 email . ... L e e 14
S5 fractions . . . . . oL e e e e e e 14
506 .8C . o e e e e 14
507 glob .o L 14
508 importlib. . .. e e 14



5.19 i

5.20
5.21
522
5.23
5.24
5.25
5.26
5.27
5.28
5.29
5.30
5.31
5.32
5.33
5.34

5.35 si

5.36
5.37
5.38
5.39
5.40
541
5.42
5.43
5.44
5.45
5.46
5.47
5.48
5.49
5.50
5.51

paddress . . . . . L e e e e e e e e e e e e e
IeItoOlS . . . o o o e e e e e e e
marshal . . . . L e e e
math . . . . L e e e e e e
MIMELYPES « & o o v v v v e e e e e e e e e e e e e e e e e e e e e e e
MMAD « ¢ v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e
MUILIPTOCESSING + « .« v v v v e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e
05 o i e e e e e e e e e e
os.path . . . . L e e e
pathlib . . . . o e
PAD e e e e e e e
QUEUC .+ v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e

SSL L e e e e e

£ P

HINE . . o v o e e e e e e e e e e e e e

T
EYPES .« o o o e e e e e e e e e e e e e e e

YPING o v o e e e e e e e e e e e e e e e e e e e e e
unicodedata . . . . ... L e e e e e e e e e e

6 TEREILfE

7 W
7.1
7.2
1.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15

BRIGE L5 APT

PEP 594: Remove “dead batteries” from the standard library . . . . . . .. ... ... ... ... ...
203 L e e e e e e e e
builtins . . . . . . L e e e e e
CONMIGPATSET . . v v v v o v v e e e e e e e e e e e e e e e e e e e e e e e e e e e
importlib.metadata . . . . . . L. e e e e e e
locale . . . . . e e
OPCOAE . . o o o e e e e e e e e e e e e e
pathlib . . . . o e
T€ o e e e e e e e e e e e e e e e e e e e
tKINTEItIX . . . o o o o e e e e e e e e e e e e e
turtle . ... e e e e e
YPING . o o o e e e e e e e e e e e e e e e e e e
UNILEESE . . . o L o ot e e e e e e e e e e e e e e e e e e e
urllib . . L L e
WEDDIOWSET . . . . o vt i e e e e e e e e e e e e e e

8 Wi

21

22
22
23
23
23
23
23
24
24
24
24
24
24
24
25
25

25



8.1 FFRIZE Python 3.14 HhESIE . . . o 27

8.2 Python 3.15 AR REIETNEE . . . . . 28
8.3 J1RIAE Python 3.16 HESIE . . . . e 29
8.4 TFRITERICIATELEE . . . 29
9 CPython “FYifgiyaE{k 32
10 C API (284t 32
10.1 FRBTERTE © . 32
11 i 35
12 Porting to Python 3.13 35
12.1 Python APLIZSAY © o o o o e e 35
122 CAPLIZSAL o o 36
12.3 Removed C APIS . . . . . o e e e e e e 37
124 BFFEI CAPL . . L o 39
13 [ajUmAr 28 1L 42
#5l 43
Gt

Thomas Wouters

RIS 4 T Python 3.13 KL 3.12 SEINEAEFE. Python 3.13 KT 2024 4 10 H 1 H %Afi. ZERAUFEAIER
7] 2] changelog.

S0

PEP 719 -- Python 3.13 %7151

ik

TUAATIUN 24 1 A 2 e SOR H BTAL T AR . E5RESE Python 3.13 (1 & 2 AR AW R, RELRD
28 P S B R R AS AT A B PR A

& J

1 HE--RHER

Python 3.13 fJ2 Python Jififi 5 M EOBTRE KA, A& XA . SCOAIPRHEZEAYEAE . FeRAYAEML
BAE—ANHT S Z XA AR S, AR THE A o 24242 X (PEP 703) T izdTHIRr et 2% 2% (PEP 744) (5250 1
S

ORI B ARSAR FI Ot S IHEROA M B Rt R . Tocals O W EEIAEX T EBUIER [l 1Y
WSt RA £ s ftayizix, I BRBIES I SR EBOAE.

FERARUE R A e S AR RS R O 7 1 4 APT IR, DA KT P ACHF BEANIE AP 5 TR 3 AR T o — 28 IH 2Chif
JEREHLH Python 3.11 BT ] (PEP 594) 2 5 BUAE k4514


https://peps.python.org/pep-0719/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0744/
https://peps.python.org/pep-0594/

AR PEITA B S B, 2R Bt— D7 (RORRYE . 2T R e B AN S AN Y ST
B, WA EESEON B S 2% . BT AR e SISO B, S PRI BB R PEP; {HAE
W BIEIURA M 58 4 SCBUNAR Y. PEP 5@ 3 N 2 FRARZE ST . 1S 245 2] Pyrhon 3.13 T fif i A
Python JEATTHLI I -

BRI Lt -
o KIBMIER 20 2 XA 25 et oy 45205 B,

o PEP 667: BI{E locals () ERAER SOPGR MBS BA €52 SL3% 3L, Python i de Iy T.
HIULE R EELE T e AR S T390 )t B B W] 5 A (I A ) R B R A A i

« PEP 703: CPython 3.13 H. 45 %} 7F i {71 2% J{| global interpreter lock [ SCIG P 3. &M b 442
CPython T fREN

o PEP 744: 47— NEARWIIT 257 25 A RTECARSNE (HLASATRER ) - REAS/ MR THIERE
FMIFOTAERE P AR LA BAT AWt e

o TEFTHY L Z KXAREE 3, DARC i AE 8 RIS AS ISR i P B SRR . JX AT DAJE L PYTHON_COLORS
and NO_COLOR MBEAF R AR .

X Python Szt i ek -
« __static_attributes_ fEfiff 1 AIE—DRMARAEMRECPED self . X RVIFREIEA R
« _firstlineno_ i T — & XMETITS.
N iU PN §i
« BT PythonFinalizationError 5h, Y#AETE S MBI SR K .
« BE argparse BERAI SRR M A AT3E00 . (L ESHA TS
o FHAER%L base64.z85encode () Fll base64.z85decode () T Z85 Kt 474 B HRY o
o IUTE copy B —A> copy.replace () AL, XFFFZNERBME(TE LT __replace__ ()
TrERIZ
« BUFE dbm. sqlite3 BLHUEERIARY dbm f5 .
o os MU T — &8 eR BT TALFE Linux [y 5 20 A1 SCHFRERAE .
« JUFE random BHARHE T —A> Ar AT
LA

e ssl.create_default_context () & ¥ | ssl.VERIFY_X509_PARTIAL_CHAIN Al ssl.
VERIFY_X509_STRICT {ERERINKIERE .

C API it
o« B Py_mod_gil MR RAGIH— 9 RERH S RHESE ] GIL AT I T iadT .
« HhNT PyTime C APL, it 17X RGEMHR YA .
o PyMutex e EFE, R 5H—DF.

B R IUARE AR -
o PEP 696: 2B 2 (typing.TypeVar, typing.ParamSpec fil typing.TypeVarTuple) HL7EH]
SCHEERIAME.

« PEP 702: Ji¥) warnings.deprecated () HEIMigi B ARG 3G T XARIC A 7 H I SR
+ PEP 705: typing.ReadOnly A[#HIK*F typing. TypedDict [IFRICAXS FEAUAG A H 1L,


https://peps.python.org/pep-0667/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0744/
https://no-color.org/
https://rfc.zeromq.org/spec/32/
https://peps.python.org/pep-0696/
https://peps.python.org/pep-0702/
https://peps.python.org/pep-0705/

o PEP 742: typing.Typels $2H4L THEWAZETAT R, YENNT typing. TypeGuard WL,
P HE:

« PEP 730: ¥i{ Apple (1] i0S 257 L4509 F &, 4T 45 3 )24, B Android %} (PEP 738) thygit
LR

o PHE wasm32-wasi fER 45 2 )29 T & Z 2 50
. wasm32-emscripten AELEHT K LHNT4.
HAER R
o PEP 594: P4 HY 19 A “JLrgith” & M A fEE R aifc, audioop, cgi, cgitb, chunk,

crypt, imghdr,mailcap,msilib, nis, nntplib, ossaudiodev, pipes, sndhdr, spwd, sunau,
telnetlib, uu Ml xdrlib,

o« BB T 2to3 THFI 1ib2to3 il (7 Python 3.11 4 FH ).
o« BT tkinter.tix it (¥E Python 3.6 FEHF ).
o %B&T locale.resetlocale(),
e ¥I&T typing.io fl typing.re,
o BT classmethod HiiA#s,
KA AL

PEP 602 ("Annual Release Cycle for Python”) £ 5 7 k47 4 1 1152 56 S04 Cbugfind) 19 R B PIAE . 154
R R R

.« Python 3.9-3.12 f—AEFASE R, B I=ARLIBABIE.
« Python 3.13 K DURHIRCA A PRI SERE SRS, 5 I —4R M S4B TE

2 FeyFE

2.1 EFMREAHERS
Python ERFE BRI 21 il B 11 interactive shell, ‘B ET R H PyPy Ji H WR_A5. 240 1 M2 H 204 i /5 3l REPL
B, R 2 B S
o ZATHREEITOREE DT TR
* %} REPL % @)A1 help, exit fl quit MEIESRF, JofkEARBUETHHEAl.
o PERANE BRI FE O ER .
o M P10 WA E S B A A B iy DT s
o B P2 VT LR THI DAL »> .. SR FFRY T AL
o [E F3PEA RSB DASE 5 CEHURE I B AR (PR ER B3 R [ HAR R4 ) -
A% A2 B 3 shell, Wi PYTHON_BASIC_REPL FRESAR &, 5 3% HAEZAYIER, 5  tut-interac,

(1 Pablo Galindo Salgado, Lukasz Langa #{l Lysandros Nikolaou ¥F gh-111201 £ 3% [ PyPy i H (/0% 51wk .
Windows 3735 Dino Viehland il Anthony Shaw BTk . )


https://peps.python.org/pep-0742/
https://peps.python.org/pep-0730/
https://peps.python.org/pep-0011/#tier-3
https://peps.python.org/pep-0738/
https://peps.python.org/pep-0011/#tier-2
https://peps.python.org/pep-0602/
https://pypy.org/
https://github.com/python/cpython/issues/111201

2.2 BHBSEIRHR

o FE 2% HLR R [ B AR RN BUAE S BOA G R 6. R W@ AL T PYTHON_COLORS FREEAR & DA K
fE4E 1) NO_COLOR Fll FORCE_COLOR ¥MlgEAs 3k #4741, (H Pablo Galindo Salgado ¥F gh-112730 Ht

TiMk-)
o AN DB DO AR S 1 B AR AR 2R P SR 4 . DU HE BRI BRI & R A

RIEE:

($ 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 the import system gives it precedence)

Ko, WER—AAEA S E ST AR =B R 4 FOF P s e 2 i, AT S BR—
FEAH PR R

$ python numpy.py
Traceback (most recent call last):
File "/home/me/numpy.py", line 1, in <module>
import numpy as np
File "/home/me/numpy.py", line 3, in <module>
np.array([1, 2, 31)

AAAAAAAA

AttributeError: module 'numpy' has no attribute 'array' (consider renaming '/home/
—me/numpy.py' if it has the same name as a third-party module you intended to.
—limport)

(F Shantanu Jain 7£ gh-95754 H137Hk ) .
o IUAE 24 ) — A SR U AR IERA I AR SR B 1R B 2 22l R IR 1 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'?

.

(H Pablo Galindo Salgado #iI Shantanu Jain ¥£ gh-107944 F1 57k, )


https://no-color.org/
https://force-color.org/
https://github.com/python/cpython/issues/112730
https://github.com/python/cpython/issues/95754
https://github.com/python/cpython/issues/107944

2.3 BHH% &) CPython

Bl CPython HA X aATT H h &AM LB L SFF, RIZE ] global interpreter lock (GIL). X /2&-—~5%
B PR R R R A B B i AR T A R HATRE Y, #4408 python3. 13t B{
python3.13t.exe. LN @ oy AZMFIYE — BEHISCPFATEHH 7 Windows Hl macOS 2448 ) —HR 7
Pezess, WFE A LAMPAT --disable-gil MeXi{ IR AUAS K A4 E CPython.,

H R AT FOVFAE AT ) CPU %0 AT HLZ AT AR I 7843 FUH /T AL BREE 77 . BARIT IR
RAHARRE H oM 3238, (BT IR TR A R AR P HE 2 4% OB s AT B &b, 11 th 2R P X
JEJIVER I FAC T ARW e fE b W T & B SO R P A0 FLFE B AR 3 50 W A S ) M e 4t
Jeo AT PAEREA I FREEAS B PYTHON_GIL By TiEM —X gil ik CPython [¥) H H KM B L REAEIZ T
i ] GIL.

HTHRE YIRS ERE XA 4R, python —vV ] sys.version $f1 % "experimental free-theading
build” 4. AT A TG sys. _is_gil_enabled () BRECKKGE IEIEZEITIILME 2GS M T GIL,

C-APL ¥ JRAGLHR T AT 0 [ th KA BICE AT . SCRPFEZE ) GIL AR OL R IB 47 9 J 24 )
Py_mod_gil fii. /] BB BIMI ALY R 24 /i PyUnstable Module_SetGIL () RAFHIEA TR X
SCRAESS GIL (S BL R isAT. SAANXLEHLHIA C 9 Rerf 38 GIL $R M, BRIRild PYTHON_GIL
%ﬁﬁ%ﬁi{—% gi1=0 Uil g AHEEA] GIL. T2 pip 24.1 BB AAS A REAE B i RO 22t A
C PR

S
PEP 703 "Making the Global Interpreter Lock Optional in CPython” W44 T4 2 LI TR EFIE R .
Porting Extension Modules to Support Free-Threading: — {5 14t X e3P 4T 0 I & B A 46 R -

2.4 SCISTERYBNET (JIT) SmiZes

24 CPython ffi fj ~—enable-experimental-jit PHHATHELE R ERS, 2uin— BRI (JIT) 4R A
fRFELE Python A2 /7 HYIZF T . 7F Windows |-, RJf# [ PCbuild/build.bat --experimental-Jjit
JEH NT & ffi | ——experimental-jit-interpreter 5% 2 ERMREAT. MWHEBORMB 1) Hr

{58 15 1F Tools/jit /README . md H1,

-—enable-experimental-jit #% Wi # & iX & (W] ¥&) fH, 0 2R KW o &% {4 W ok
--enable-experimental-jit NERIAN ves,

« no: ZAAPEEAN 2 )RR T e
o ves: JHH T, EXEZfTHIEEH T, W& APEEZ 8 PYTHON_JIT=0,
o yes—of f: W NT HEIASZ AT . BEZITHEH T, WL APREEAE & PYTHON_JIT=1.

e interpreter: FH 2 J2MAREAIMEEEH T, W PALEIZFTIME A PYTHON_JIT=0 &8 %R
.

H R RS T -
o WATRFMERALE) 5 1 BT 7 IR, WS 311 2B TR

o M5 1 ZGCEATHISE RS AE, ERFRERIE N A A8 TR RN E SN (IR), Bl 2 B IR,
A IFBFCRHAERER (Cuops™).

o H2ZFIR WS 1 ZHA RN ET AR L, FHA SRR E S LA .
o TE5R 2 )20 IR B RE SR LS 2 B, FRNT SN — L0 i


https://peps.python.org/pep-0703/
https://py-free-threading.github.io/porting/
https://github.com/python/cpython/blob/main/Tools/jit/README.md

o BIREE 2 EHMBEATAE, (HE B TXME LB Semi By Be A7 . v i@ &4 Python Ff ¥
-—enable-experimental-jit=interpreter WIS 2 EHMAERELS.

o AT R, 205 2 29 IR F5giiF AL 5 0T -

o XHLEEEIRL RGN T 4400 3 WG AT AT B $CT . BB AT, (L TR R LLVM
AR

S
PEP 744

(JIT 3 B Brandt Bucher H %% Haoran Xu #ll Fredrik Kjolstad &R )R &« 56 2 E4% IR 3§ H Mark Shannon Fil
Guido van Rossum. %5 2 24 fiFese>k H Ken Jin. )

2.5 13t locals () HEELIEHIFENL

TEPT S E, A locals () BYIR [ A FUYI 45 R 2 B 45 B AR B Python SCBISK & LK. A Python 3.13 Jiif
PEP 667 f5ifE{L 7 CPython X T K ZHUCHS ATV sk g 2470, (H ks E AR AT (R %, A2 dieds
PV A AR il 2t 20) B O S AUk (] 24 | 2R A S A S SZ AR IR, L35 RS | AR e P 6 PP Al
R AR RRAS &

TEEMALHVE IR Locals () i XHWRXIBEB P IEAMEL Locals O N HARHI BT R £
BAAT R, AR R B X S SRR (FIA exec () Aleval () %), HEZHIMMBAH, VR H A
PATERBUR 2B T LAEE A Locals () 1A B EUls ST 2R 5L 8. FLIRF] CPython i 5, BEARATHY
AL TEE, (AT RS T A (GFEREESMARITIREE TR ) e st
We, PUAACTEA AT REE B A b g S s i BT, AURTEC ARV I P R AR 2 B0 JR A i S
PBztT, TR SERM Locals () WRREIGEE AFI M. TP MTERX LG OL T BTy sk, A AR
— AR 2S8R R R B, B, T DARERT 32 52 MR 4 AU DAGE 3 v R G AU RS A AT APT
R B GRAIRAT G4 25 (a0, 43RATRERE 1) Python SCAFIHMEE A runpy . run_path () B%L).

Ay B AR VR G 2 AR 2 0L T L B TR Hb B T 52 B b AR A6 52 1 4 3 1 SR AR &, BRAE FrameType.
f_locals HFaR [ — AN s Fb A F 3 o i it g J 0 A i ZE SRy B 5 | A E R A2 ) BB B A
X5, AN @R Bl — A FERREE SR I A BUE s T E WAL dict SEfi.

1525 PEP 667 TN, WM C APL EMFIFTH . F SCGAEN X Z 5 W) Python API F1C APL #2443t T
FEAETL

(PEP F15Z ¥y Mark Shannon #/1 Tian Gao 7F gh-74929 #1357k . SCRY 51 Guido van Rossum #/1 Alyssa Coghlan
fRft,)

2.6 MBAFEEHE

PEP 730: iOS ¥ £ =2 PEP 11 ffr X WP &, BIFEHE 3 2 X K armbd-apple-ios F
armé64-apple—ios—simulator ZH#Ar (4518 2013 4E 51 iPhone F1 iPad ¥ £ VA X iz4TT Apple sili-
con {4 1] Xcode i0OS #ifll25). x86_64—apple-ios—simulator (EF7THIHMY x86_64 ff{4f1) Xcode
10S Bl ) AR5 3 BRI Z G, BRI R aEH S F; . (PEP #25 & 52 BLH Russell Keith-Magee 7
gh-114099 H157Ek. ) )

PEP 738: Android R IEAERURTF A, (Hi%F-& MRS EIE ke, (PEP 85 5503 i Malcolm Smith 7
gh-116622 F1 k. )


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
https://peps.python.org/pep-0730/
https://peps.python.org/pep-0011/
https://github.com/python/cpython/issues/114099
https://peps.python.org/pep-0738/
https://github.com/python/cpython/issues/116622

Z W
PEP 730, PEP 738

2.7 BEALIR DL

DG ERIEI [l it BRAE SR 3 B oA o X TR R X B R ) S A S 0 WA P e B 452 5F 1) 2 Dl N — SRR DA
E.

BAE R PG BRRIEERY . 24 gc. collect () ARHEIERMINS, GC HUAE I ATUCRIE BB . 24
BRI, EX RO — O E e —, mAZ Rz A,

gc.collect () AT ABEA AL :
« gc.collect (1): $AT—I GC EM, A MIE 14,
o HAXS ge.collect () MITAMBA L.
(i Mark Shannon ¥ gh-108362 H1 57k . )

3 HihiFSFEign

o G BUIERE M OSCRY FAF R B — AT R BRI R S48 . XS0 FSEAN RN (Bl . pyc
), FlingE SQLAIchemy 2.0 [ sglalchemy.orm. session F SR/ N2 5%, TX T el A
PSR T SR EAF R TH, 4N doctest.,

-
>>> def spam():

mrn

This is a docstring with
leading whitespace.

It even has multiple paragraphs!

mrin

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

(rhy Inada Naoki 7£ gh-81283 F Tk . )

. %gﬁiﬁﬁqﬂ@ FRAEEAE FHREAE T AGL 5 lambda FIHE S (7T 20 AT RO R & IR B AL A
ik G

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

(Hy Jelle Zijlstra 7£ gh-109118 I gh-118160 H15iHk. )

o future {EA)ANHH _ future_ BT SAMA, BIKH from ._ future_  import ...
ﬁﬁiﬁE‘Jiﬁ/ﬂfmﬁp\)%ﬁ@%*ﬁﬁ@/\, 1M A 2 WO AR Rk Fs . (Fi Jeremiah Gabriel Pascual 7£
gh-118216 H15THk.

o MITE global AL HAH T else MU B R 8% U IFHE except AR HeH T H . #E 2 BilRAS H
XeikiR iy | & SyntaxError, ( Irit Katriel £ gh-111123 F1 57k, )



https://peps.python.org/pep-0730/
https://peps.python.org/pep-0738/
https://github.com/python/cpython/issues/108362
https://github.com/python/cpython/issues/81283
https://github.com/python/cpython/issues/109118
https://github.com/python/cpython/issues/118160
https://github.com/python/cpython/issues/118216
https://github.com/python/cpython/issues/111123

o BT BT FAE AR B PYTHON_FROZEN_MODULES, ‘B FRESHHEE 24 S AT I 208, E6
F -X frozen_modules fy4Ti&i. (H Yilei Yang ¥F gh-111374 d1 57k, )

o JH AT HTERIE AR PYTHON_PERF_JIT_SUPPORT FIfp4Ti%01 -X perf_jit WINJCHRE WitHEl Bl
A TAERY X} perf PEREAHT#S) S FF. (H Pablo Galindo 7 gh-118518 H15Tfk . )

o W[ PYTHON_HISTORY MIEAS B SR B .python_history XML E . (i Levi Sabah,
Zackery Spytz Fil Hugo van Kemenade 7F gh-73965 F1 57k )

o BHW T4 _static_attributes_ JEME. KB AEEL R TTADRITE, XS4 R
SR MR P IEAT R ECE T self. <name> HMRMEN. (H Irit Katriel 7F gh-115775 HoTik. )

o GFERIAE SR LAE—4 __firstlineno_ J@YE, HAENEE LE 17175 . (H Serhiy
Storchaka 7£ gh-118465 H1 o7k, )

o BUTE exec () Ml eval () PEPREEEZ AT IR ML AR globals Fl locals 2% . (H Raphael Gaschig-
nard 7£ gh-105879 H1 57k, )

o MAE compile() NEHREE S — P H MK ast .PyCF_OPTIMIZED_AST, B Xl T ast.
PyCF_ONLY_AST {HIX JILE TR [0l ) AST J2 MR 45 oprimize Z A IEAT ALK . (H Trit Katriel ¥£
gh-108113 H 57k, )

o W T i PythonFinalizationError, EJER4E H RuntimeError, T YUEAELE HEK
P 1) W B 28 ) A A5 5. A AT X RIAERF 5] & PythonFinalizationError, [fiAZ

RuntimeError:
- _thread.start_new_thread()
- os.fork ()
- os.forkpty ()
- subprocess.Popen
(H Victor Stinner 7£ gh-114570 57k, )
o ¥ str.replace () B count ZHRH XHF 2%, (1 Hugo van Kemenade ¥E gh-106487 H157Hk . )

o BUTEVF 2 BRSSPI RAEAE R SO RTS8 . X DARS B R R R B — 26 451% . (fh Serhiy
Storchaka 7£ gh-82626 F1 5Tk . )

e N bz2,lzma, tarfile fl zipfile ZHH i E4e M ITRY S RIXT LRI T name Fil mode J&
4. (H Serhiy Storchaka 7F gh-115961 itk )

o {E property X} EHIINT _ _name_ J@%. (1 Eugene Toder ¥£ gh-101860 F 57k . )

4 FriEER

e dbm.sqglite3: &%} dbm f¥) SQLite J5i%. (1 Raymond Hettinger 11 Erlend E. Aasland £ gh-100414 1
j'_.i‘ﬁ o )
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S BUHAYIRIR
5.1 argparse

e b add_argument () fl add_parser () FYERIT deprecated 2%, PAARVFF O fT85T0. &
SH T4 . (H Serhiy Storchaka 7 gh-83648 H1 57k . )

5.2 array

o HEINT 'w' FAUY (Py_UCS4) FIR Unicode FEAF. BNHEHIRAECFH MW 'u' 288055, (1 Inada
Naoki 7£ gh-80480 5Tk . )

o WITEH clear () ¥R array.array HlFH MutableSequence., ([ Mike Zimin £ gh-114894
Hr TRk

TTHR - )

5.3 ast

o BUE ast B APy G U A B A0 B2 O S RCBOR TR A%, HAES KOs s I LA 5 5 BRI
14
QN SRAE A i S B IR A AST 45 B i Wl i 7 BOS A B A SRR AE N, W% B BAE R BBl
None. (U, UIRILAIN L7 Bl i, WhZ 5 BEIAERF P S0 34, AR A expr_context
?Ey’?ﬁ%)‘ W, BRI Load () o (ZH, TEFTATEOLT, Bt AST 35 s A @ PR
R

TEFTA S DU T, U BRI S HCE IS, 35 48 & Il DeprecationWarning, X1 Python
3.15 ARG KA. UM, F5RE TSI AR AST 35 i _ERY 7 B i 48 ek 3
HECHITH , If HAE Python 3.15 HfF &5 A 5# .

LT HUCRE AN S TP H E X ast .AST 12K, BRIFZEEFLELBE AST. _field types
WS B 7 A BT -

(Hy Jelle Zijlstra £ gh-105858, gh-117486 1 gh-118851 1ok, )

o Bt ast.parse () 2 — NS optimize, B EWEHL compile () . XK AL
AST ATl BE. (Hy Irit Katriel 7 gh-108113 H1 577k )

5.4 asyncio

o WIFF asyncio.as_completed () Hi&[5]—~E[l /2 asynchronous iterator X 2 F: A i) 774 Al &Nt 4
[ iterator XTS5 5k A= AR ) AT 48 R AL R AL A J f Task 5§ Future X[ 52, fif5Re4h 5%
IEAESE I AR5 FH B %5 5« (1h Justin Arthur £ gh-77714 Hi5THk. )

o IAEY IR S 2atk 2 I asyncio. loop.create_unix_server () & HEIIE Unix 5. (f
Pierre Ossman 7F gh-111246 F1 5Tk )

o PR M — DS FI RN RN DatagramTransport . sendto () ¥ EAEFRKEREIEIR. A
TE 2 TR G X/ N A 2 e 2 (BRI Sk A B . (1 Jamie Phan 7 gh-115199 HTTRK. )

o 1T Queue. shutdown fil QueueShutDown fI TEHH AL £ 45 . (H Laurie Opperman #il Yves Duprat
TE gh-104228 HIETER . )

o T Server.close_clients () #ll Server.abort_clients () ¥, BEf1& AT H 1
X1 asyncio IR 45#%. (H Pierre Ossman ¥E gh-113538 H1 57k )
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e 1f StreamReader.readuntil () FEZ— MO REAHRAITCH , S4B 5| 2z —rrt sk, (h
Bruce Merry 7F gh-81322 1 5iRk. )

o« Mt T TaskGroup FEAMMBIYBIH AR5 AT BOH IE A Ao I HIAT N . B, SiREPAMML S
G213t B RINAER A AL 55 Pl B S i, SN2 AL S5 20 0 AT RERCEERS , R Pl ) B 5
TEE i N2 TS5 7 I T Ab B

KT AE: 55 43 A AE SR 9k B B[R B L 415 | & ExceptionGroup WIIE L, HUAEE R H ACAE %51
cancel () F{k. XFEV AR CancelledError &7F F—iK await BI#E5 %, HILBUEEIERS

FE4, , so the cancellation is not lost.
RSB PR A — BNk S BUAEAT 55 A S AR B BUH BEE TS (cancelling ().
AT AL RS B DL, BRAE uncancel () W ATEBGH BB A BB EE RS A SR E

_must_cancel fHkRr.
(5Z%|Hy Arthur Tacca 7£ gh-116720 sl i) B S K . )

o MTE—NRIIEN TaskGroup L] TaskGroup.create_task () W, 5@ MIFERFHECH] (X
BB IR R A 4 E IR R 21 Runt imeWarning). ([l Arthur Tacca F1 Jason Zhang 7F
gh-115957 Wik )

5.5 base64

« ¥/NT z85encode () il z85decode () EEN T bytes Hifhhy Z85 data FIHF Z85 4t i) K4k gt
4k bytes. (H] Matan Perelman ¥ gh-75299 HT5iHR . )

5.6 compileall

o TR BGASIEINAE 2] os.process_cpu_count () AR os.cpu_count () ik
1%, (i Victor Stinner 7E gh-109649 H15TEk. )

5.7 configparser

e configparser.ConfigParser HYE N DARGEL B MAE M4 Th 70 Z i Z A4 584 (H Pedro Sousa
Lacerda 7£ gh-66449 F1 57k, )

5.8 concurrent.futures

o THELAEFHAEBASIRINAE 2 ] os.process_cpu_count () MR os.cpu_count () ik
P&, (H Victor Stinner 7 gh-109649 H15THk . )

5.9 configparser

o PUfE ConfigParser HAGXIRAA T LEE, XRF A vr il il e 2 BR(EXT o BURpbE T 38 5 v
allow_unnamed_section W23 2 fl . (H Pedro Sousa Lacerda 7F gh-66449 H15Hk . )
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5.10 copy
« A0 replace () BRECA replace il E/BQIBEISIIIX SMIA TR . KAERA AT AT
SRR - MT%@%}EZ% replace () BRECFSEHL T replace HHil:
- collections.namedtuple ()
- dataclasses.dataclass
- datetime.datetime, datetime.date, datetime.time

- inspect.Signature, inspect.Parameter

types.SimpleNamespace
- AU RTR

LA P R AT DA S X __replace_ () J ¥k % copy.replace (). (i Serhiy
Storchaka 7£ gh-108751 H1 o7k, )

5.11 dbm

o 30N dom.sqlite3, —SEHLT SQLite JuumHgis, HREHBCHBIAR dom J5i. (1 Raymond
Hettinger #/1 Erlend E. Aasland ¥ gh-100414 5Tk, )

o AR H gdbm. clear () Ml ndbm.clear () HIEREREIEE A 2 H. (i Donghee Na
1E gh-107122 $1 578k . )

5.12 dis
o B dis B BRE i B AE O SR BEE B AR A S AL PRER A B ARAR S, MR R AR . AT RAGE A E
i) —O Ay 4Tk IN 8L show_offsets ZEURGSIMmAZE . (i Irit Katriel ¥£ gh-112137 F1 57k )

s get_instructions() A EZAEFH R R HWEMBIE LS. EFAER, BESRHENIERN
Instruction E‘J?ﬂﬁijﬁﬁfﬁ[ﬁ] TAE B /) cache_info FEx . {£4 get_instructions () W)
show_caches ZHLE 7 H T BN FA AR . (1 Irit Katriel 7£ gh-112962 H1 5Tk . )

5.13 doctest

o MAE doctest i th BN R A, CHRR I AT 3@ i 57 MY Y PYTHON_COLORS ¥ I3 748 & I % 4t 1Y
NO_COLOR # FORCE_COLOR Mg H 335l . %5152 |7 using-on-controlling-color, (] Hugo van Ke-
menade 7F gh-117225 FFTTRk. )

o J¥F DocTestRunner.run () F¥ESGHEGT MRS, ¥ T DocTestRunner. skips #l
TestResults.skipped JgM:. (H Victor Stinner ¥£ gh-108794 FRHETHR. )
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5.14 email

o AEA A A TR RS e R I 2 _E5 5 . BUfE generator E4JTHIME (B A) ANIEHiHD
B RrARk, BIURRERRAT R 2 Sk B S A SRR A T ARk 55 . WARARTR ZE 45 1 2 4y
P, {iXE verify_generated_headers. (] Bas Bloemsaat fiI Petr Viktorin 7 gh-121650 FF 5T fk . )

+ JLTE getaddresses () fil parseaddr () 7EH £ | LA email Mtk Ao ~&ME (1, ')
XTI AN A2 35 5] AT RS HERf A (B X P> BREICH 3 T RT3k 1Y strict T6 2 (BRIACH True). ZEERERUIH AR
AT R B2 RS A), WM strict=False, A PAffif getattr (email.utils,
'supports_strict_parsing', False) M strict 2240 . (1 Thomas Dwyer Fl Victor
Stinner 41 gh-102988 BTk PAMCHF CVE-2023-27043 {&1E )

5.15 fractions

o MAF Fraction XRCHEH TR, M55, ERSAME. SN HPRE # TR RE T
)., (Hy Mark Dickinson 7£ gh-111320 F1 57t . )

5.16 gc

BRI 3% [o fia BRAE 23538 2B, IX A8 T get_threshold () Ml set_threshold () A& get_count ()
fl get_stats () MEERIGHAERS L.

o NPRFFATARES, get_threshold () FFYkSLR ANl =IHAUSK SCAL . 55— TR (E RS BRI
BUE, S5ZH—HE 5 I EDE BRI RS (BN 10, S8 B (E R R IR SR T
FUMIE TR ) o B =T ER A B L HIRZA .

o set_threshold () &ZME I J5HF]5,

« get_count () fll get_stats () LR FIMHFEE AL R. M- XHTETSERAFZIEFRA.
HARRFIEAEA, BFESS 2 48 1Al AR R A AN AR AR DA BB AFAR G R i 25 [

B2, BRI GC AT AU AT RETCIASe WU —HEA R, (BB KT RE B A 240 E . BT
A HADACTEHS S IEH AT

5.17 glob

o HIMT translate (), R MHANFFEA shell KRS FCAF I AR DL R AL 45 R TE N5 8. (Hh
Barney Gale 7£ gh-72904 H1 ik, )

5.18 importlib
o BE importlib.resources PR FIIRBAFIIHMFIRH R (B4), HEMZ M IESH (I
SCAS LR P Y encoding FlI errors ZHUR LR KT SHL) -

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

- read_text ()
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XL R B AT A 2B AFE BRI () Petr Viktorin 7£ gh-106532 HH5THK - )

o« contents () 159Kk %% F AT N MU S BESE ¥4 Traversable APL. Ait, HEIREAE RGBT
K. (H Petr Viktorin ¥F gh-106532 157k . )

5.19 io
o II¥E IOBase &AL FE S Hi [ sys.unraisablehook ¥ close () FESI AIHHRE A HE.

TEZ RIRASH, BFRAEBRANTE DL T ikt 20, 1M S 7E Python Jf A& AR 7E (A Python 1114
R A w5 A H& . (H Victor Stinner 7F gh-62948 FRTTRR . )

5.20 ipaddress

o MY IPv4Address. ipv6_mapped EHEEM:, B 5% [0l it IPv4 () IPv6 Huhil: . ( By Charles Machalow
T gh-109466 H15THR . )

e & IF T IPv4Address, IPv6Address, IPv4Network #HlI IPv6Network H1 is_global A
is_private M478. (H Jakub Stasiak FE gh-113171 F1 57k, )

5.21 itertools

« batched () F T strict 185, EaAeia—MUBH/ NT I EARUER/NE] K valueError, (f
Raymond Hettinger 7 gh-113202 iRk, )

5.22 marshal

o TERSH BTN T allow_code 2. f£ A allow_code=False }jj1-{E Python £ WA [R] AN FRA T
RAISXT S PSR RUT 54k . (H Serhiy Storchaka 7E gh-113626 H1TTHk. )

5.23 math

o HIEREL fma () ATHATEIFRIRIE-INEEE .. R F —REBAERI A x * v + 2z, MMk
G TARM R A R S ERS E S L. BT C99 T i) fma () %L, I HEME X RIS 1Y
IEEE 754 "fusedMultiplyAdd” iz 3175 . (i Mark Dickinson ] Victor Stinner ¥ gh-73468 H 5Tk . )

5.24 mimetypes

o HINT guess_file_type () RECH TG SO R G AR AE M MIME 2854, 7F quess_type () H
15 FH B AR PR O IRAE . 42 soft deprecated.. (F Serhiy Storchaka fF gh-66543 H1 5Tk, )
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5.25 mmap

o BFE mmap 7E Windows b 445 BT P AE T SO 2R G0 B 1R B0 100 BR 11 170 A8 P 977 10) B SRAS-ORAr DA sk
HufEtt. (FH Jannis Weigend 7F gh-118209 H1 57k, )

« mmap HA BN seekable () FHRHETRE N E LA BT R . BILE seek () FiffiR[m]
— A4S E . (H Donghee Na Fil Sylvie Liberman ¥ gh-111835 157k, )

o mmap F T UNIX & @Y rrackfd 2 I RAB S SRR 6 WA BRIE, WH fileno 35 5% 1 301
FERFF R 2w . (f Zackery Spytz Fil Petr Viktorin 7£ gh-78502 H1 5tk )

5.26 multiprocessing

o TAELRERIERER) BAIAEIEBIAE R os.process_cpu_count () MiAZ os.cpu_count () Hik
$1%. (| Victor Stinner 7£ gh-109649 H1 5Tk, )

5.27 os

o WAl process_cpu_count () BRECH T RIS i dERE )98 ) 7 e fE v DASE I 192 5 CPU AZ%.0 4K
. (1 Victor Stinner ¥ gh-109649 FF 57k )

e cpu_count () Fl process_cpu_count () B] il F I FFIEAS & PYTHON_CPU_COUNT B H Y&
ATHET -X cpu_count RAETE. BRI T 75 EAEANE W L 7 AR sl 25 28 4% 5 115 00 F B il —
NEEEE RGN CPU WERMIH 122 A AL . (i Donghee Na 7E gh-109595 Fi5Ti#k - )

e JH o timerfd_create (), timerfd_settime (), timerfd_settime_ns (),
timerfd_gettime (), timerfd_gettime_ns(), TFD_NONBLOCK, TFD_CLOEXEC,
TFD_TIMER_ABSTIME #H TFD_TIMER_CANCEL_ON_SET 41l T &%} Linux % & & T 4 &
B ARZ 3 0 . (i Masaru Tsuchiyama ¥£ gh-108277 FF5THR . )

o A Windows [ FLAE R 3E0 T %} Lchmod () F chmod () 4 follow_symlinks 230 % ¥ . 3 =AE
Windows | 1chmod () W4 follow_symlinks [/ ERAE A False. (H Serhiy Storchaka £ gh-59616 F1 57
ik )

o 7F Windows EIFERINEHI T fchmod () FIXT chmod () FSCERIASE A 237, (H Serhiy Storchaka
TE eh-113191 Hr gk, )

* £ Windows |, mkdir () Flmakedirs () BAELEFE A mode A 00700 RAXTHT H SR H Ui H] . X
A tempfile .mkdtemp () FFA[ZEM# CVE-2024-4030, EHAMA) mode (B RSH 2N, (h
Steve Dower 7i gh-118486 1Tk . )

« IE posix_spawn () W52 None 1EK env S8, XRREH A4 SRR 00 H 4 /i E AR 103558, (B
Jakub Kulik 7£ gh-113119 157k, ) )

o JE ¥ posix_spawn_file_actions_addclosefrom_np () - FE I posix_spawn () FFEH]
PATE file_actions 12 F{#iJfl POSIX_SPAWN_CLOSEFROM J&. (i Jakub Kulik fF gh-113117 157k, )
2
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5.28 os.path

o HINT isreserved() AITRE - NHBEELH RE T EG MR KR HHREAE Windows 7]
. (fh Barney Gale 7£ gh-88569 H1oik. )

* 7£ Windows I+, isabs () $FAFHERAA I — R (\ 3¢ /) FF LM BRI 45T %42 . (Fh Barney Gale
F11 Jon Foster 7F gh-44626 q: ik, )

- BAE Eﬂﬁ;jdﬁhﬁﬁhﬁ 7] realpath () WAHEASMFHT MS-DOS XA Y SCIF44 - (H1 Moonsik Park 7E gh-82367
TR -

5.29 pathlib

o MW T UnsupportedOperation, BEafE—PRAEVEANTZ L Not ImplementedError
#i51% . (h Barney Gale £ gh-89812 Eljjf%k )

o PHET —ANFH TR file URL (File:///) KA Path XSS Path. from_uri () . (H Barney
Gale 7 gh-107465 H15THR . )

« W4T PurePath. full_match () JIFUCHCHAG shell KUK EFIAF IO BE A2, EFESIHE BT+, (h
Barney Gale 7£ gh-73435 #1537k, )

o T PurePath.parser K@M A T2 RS AN os.path L. XA PAZE
posixpath B{ ntpath,

e Ay Path.glob () il rglob () T recurse_symlinks {Y R 537 2%, (1 Barney Gale £ gh-77609
TR . )

e« Path.glob () and rglob () now return files and directories when given a pattern that ends with ”* *”. Previ-
ously, only directories were returned. (Contributed by Barney Gale in gh-70303.)

o Add the follow_symlinks keyword-only argument to Path.is_file,Path.is_dir, Path.owner (), and
Path.group (). (Contributed by Barney Gale in gh-105793 and Kamil Turek in gh-107962.)

5.30 pdb

o PlfE breakpoint () fll set_trace () 37 BIHE AL A SR AT T 4T A X—H
MH] B 1E24 breakpoint () ﬁﬂ‘i?‘i%%ﬁﬂﬁ%ﬁfi?i%%%ﬁ'jljlifr (£h Tian Gao #£ gh-118579
H5THk . )

e sys.path[0] is no longer replaced by the directory of the script being debugged when sys.flags.
safe_path is set. (Contributed by Tian Gao and Christian Walther in gh-111762.)

e zipapp is now supported as a debugging target. (Contributed by Tian Gao in gh-118501.)

o WNINTHE pm () HEAT R 5 LI E] 6 ] Pdb i) exceptions [exc_number] fAy& e IENF
w2 BB BE (Hﬂ Matthias Bussonnier {f gh-106676 F1 57k . )

o PA—2% pdb iy 93]k B R A AE A BUAE S POEFHAR T AT . (1 Tian Gao 7 gh-108464 H1TTHK. )
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5.31 queue

o M T Queue.shutdown il ShutDown I T PG IZ 45 . (H Laurie Opperman Fil Yves Duprat 1£
gh-104750 Hriagk. )

5.32 random

o I T —A 34T 10 . (1 Hugo van Kemenade 7F gh-118131 H1 5Tk, )

5.33 re

o Jf re.error B4 A PatternError PAHMGEHEMME. re.error AR T 10 FIRA.

5.34 shutil

o {E chown () F¥HN T Xt dir_fd R follow_symlinks 5885287 % 5. (i Berker Peksag #/l Tahia K 1
h-62308 r;n k. )

5.35 site

o WUYE .pth U4 A UTF-8 SEfiRfg, i UTF-8 fifht 2 K F-#i F locale encoding., (i Inada Naoki
£ oh-117802 Ttk )

5.36 sqlite3

o WAEY4—A Connection X4 ku =M % I % H ResourceWarning. (i Erlend E. Aasland
1F gh-105539 H itk )

« 4 Connection.iterdump () T filter {{R AR TS H F 1L y8 BRI B EXT 4. (M
Mariusz Felisiak 7F gh-91602 1 5iHR . )

5.37 ssl

o MXF create_default_context () API ¥4 H BN\ EFR T35 VERIFY_X509_PARTIAL_CHAIN
1 VERIFY_X509_STRICT,

Ik

VERIFY_X509_STRICT Tﬁa%?ﬁé@w: OpenSSL SEH AR 25337 1) REC 5280 DAHT ) UE - 8 k%
REERAGET . BARANHEE L hRE, EA/RW DA AR Oy R &

import ssl

ctx = ssl.create_default_context ()
ctx.verify_flags &= ~ssl.VERIFY_X509_STRICT

(N

(Hy William Woodruff 7£ gh-112389 Tt )
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5.38 statistics

o HEINT TR BEAG TG kde () o 3X AR B [ FE 1) B HORE A Al T % S 5 % B R B W]
fit. (H Raymond Hettinger 7F gh-115863 F1 otk )

« HINT kde_random () JIRM kde () BIENMETHRAE B R BOIATHRE . (ih Hettinger 7 gh-115863
HITTHR . )

5.39 subprocess

o BI{E subprocess BHRAFEE LG M posix_spawn () %L,

Notably, when close_fds is True (the default), posix_spawn () will be used when the C library pro-
vides posix_spawn_file_actions_addclosefrom_np (), which includes recent versions of Linux,
FreeBSD, and Solaris. On Linux, this should perform similarly to the existing Linux vfork () based code.

A private control knob subprocess._USE_POSIX_SPAWN can be set to False if you need to force
subprocess tonever use posix_spawn (). Please report your reason and platform details in the issue tracker
if you set this so that we can improve our API selection logic for everyone. (Contributed by Jakub Kulik in gh-
113117.)

5.40 sys

« HNIT _is_interned () EEUNTRMFAFR AN, JEFCRIEAFA Y Python SBs
#4775, (fh Serhiy Storchaka 7£ gh-78573 H157Hk . )

5.41 tempfile

o 7F Windows [, tempfile.mkdtemp () A FIEARLR 00700 T os.mkdir () BYEMILER
FEL XT38 H SRRV ] o X @A CVE-2024-4030 [ 2EfESE . (i Steve Dower 1£ gh-118486 H1 5Tk )

5.42 time

¢ On Windows, monotonic () now uses the QueryPerformanceCounter () clock for a resolution of 1 mi-
crosecond, instead of the Get TickCount 64 () clock which has a resolution of 15.6 milliseconds. (Contributed
by Victor Stinner in gh-88494.)

¢ On Windows, t ime () now uses the Get SystemTimePreciseAsFileTime () clock for a resolution of 1
microsecond, instead of the Get SystemTimeAsFileTime () clock which has a resolution of 15.6 millisec-
onds. (Contributed by Victor Stinner in gh-63207.)

5.43 tkinter

« WHNT tkinter ¥ 7 ¥ tk_busy_hold(), tk_busy_configure (), tk_busy_cget (),
tk_busy_forget (),tk_busy_current () fil tk_busy_status () . ( flj Miguel, klappnase F/I Serhiy
Storchaka 7F gh-72684 ATk . )

o The tkinter widget method wm_attributes () now accepts the attribute name without the minus prefix
to get window attributes, for example w.wm_attributes ('alpha') and allows specifying attributes and
values to set as keyword arguments, for example w.wm_attributes (alpha=0.5). (Contributed by Serhiy
Storchaka in gh-43457.)
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e wm_attributes () can now return attributes as a dict, by using the new optional keyword-only parameter
return_python_dict. (Contributed by Serhiy Storchaka in gh-43457.)

e Text.count () cannow returnasimple int when the new optional keyword-only parameter refurn_ints is used.
Otherwise, the single count is returned as a 1-tuple or None. (Contributed by Serhiy Storchaka in gh-97928.)

e fFtkinter.ttk.Style ffJ element_create () J¥EHIEIN T %t vsapi” JTCE LA 735 . (H Serhiy
Storchaka 7£ gh-68166 H1 k. )

« > Tkinter 3 {F3AN T after_info () . (H Cheryl Sabella ¥£ gh-77020 F1 57k . )

e Add anew copy_replace () method to PhotoImage to copy a region from one image to another, possibly
with pixel zooming, subsampling, or both. (Contributed by Serhiy Storchaka in gh-118225.)

o Add from_coords parameter to the Phot o Image methods copy (), zoom () and subsample (). Add zoom
and subsample parameters to the PhotoImage method copy (). (Contributed by Serhiy Storchaka in gh-
118225.)

o ¥ PhotoImage /% read () TSI A data () T IREUEGEDE . Hwrite ()
FiYESEIN T background Fl grayscale 2% . (1 Serhiy Storchaka 7F gh-118271 Wi 5ifk. ) )

5.44 [o];if

e Add the exc_type_str attribute to TracebackExcept ion, which holds a string display of the exc_type.
Deprecate the exc_type attribute, which holds the type object itself. Add parameter save_exc_type (default
True) to indicate whether exc_t ype should be saved. (Contributed by Irit Katriel in gh-112332.)

o Add a new show_group keyword-only parameter to TracebackException.
format_exception_only () to (recursively) format the nested exceptions of a BaseExceptionGroup
instance. (Contributed by Irit Katriel in gh-105292.)

5.45 types

e SimpleNamespace can now take a single positional argument to initialise the namespace’s arguments. This
argument must either be a mapping or an iterable of key-value pairs. (Contributed by Serhiy Storchaka in gh-
108191.)

5.46 typing

« PEP 705: Add ReadOnly, a special typing construct to mark a TypedDict item as read-only for type checkers.
o PEP 742: Add TypeTIs, a typing construct that can be used to instruct a type checker how to narrow a type.

» Add NoDefault, a sentinel object used to represent the defaults of some parameters in the t yping module.
(Contributed by Jelle Zijlstra in gh-116126.)

e Add get_protocol_members () to return the set of members defining a typing.Protocol. (Con-
tributed by Jelle Zijlstra in gh-104873.)

e Add is_protocol () to check whether a class is a Protocol. (Contributed by Jelle Zijlstra in gh-104873.)

e ClassVar can now be nested in Final, and vice versa. (Contributed by Mehdi Drissi in gh-89547.)
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5.47 unicodedata

» Update the Unicode database to version 15.1.0. (Contributed by James Gerity in gh-109559.)

5.48 venv

« Add support for creating source control management (SCM) ignore files in a virtual environment’s directory. By
default, Git is supported. This is implemented as opt-in via the API, which can be extended to support other
SCMs (EnvBuilder and create () ), and opt-out via the CLI, using ——without-scm-ignore-files.

(Contributed by Brett Cannon in gh-108125.)

5.49 warnings

o PEP 702: The new warnings.deprecated () decorator provides a way to communicate deprecations to a
static type checker and to warn on usage of deprecated classes and functions. A DeprecationWarning may
also be emitted when a decorated function or class is used at runtime. (Contributed by Jelle Zijlstra in gh-104003.)

5.50 xml

o WA AHTIER SR ] Expat >=2.6.0 EARHTHER (CVE-2023-52425):

xml
xml
xml
xml

xml

.etree.ElementTree.XMLParser.flush ()
.etree.ElementTree.XMLPullParser.flush ()
.parsers.expat.xmlparser.GetReparseDeferralEnabled()
.parsers.expat.xmlparser.SetReparseDeferralEnabled()

.sax.expatreader.ExpatParser.flush ()

(Hi Sebastian Pipping 7F gh-115623 H ik . )

e Add the close () method for the iterator returned by iterparse () for explicit cleanup. (Contributed by

Serhiy Storchaka in gh-69893.)

5.51 zipimport

» Add support for ZIP64 format files. Everybody loves huge data, right? (Contributed by Tim Hatch in gh-94146.)

6 TEHEEMLIL

o The new incremental garbage collector means that maximum pause times are reduced by an order of magnitude or

more for larger heaps. (Contributed by Mark Shannon in gh-108362.)

« Several standard library modules have had their import times significantly improved. For example, the import time
of the t yping module has been reduced by around a third by removing dependencies on re and contextlib.
Other modules to enjoy import-time speedups include email.utils, enum, functools, importlib.
metadata, and threading. (Contributed by Alex Waygood, Shantanu Jain, Adam Turner, Daniel Hollas, and

others in gh-109653.)

e textwrap.indent () is now around 30% faster than before for large input. (Contributed by Inada Naoki in

¢h-107369.)
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e The subprocess module now uses the posix_spawn () function in more situations, including when close_fds
is True (the default) on many modern platforms. This should provide a notable performance increase when
launching processes on FreeBSD and Solaris. See the subprocess section above for details. (Contributed by Jakub
Kulik in gh-113117.)

7 BBRIEIRS API

7.1 PEP 594: Remove “dead batteries” from the standard library

PEP 594 proposed removing 19 modules from the standard library, colloquially referred to as ’dead batteries’ due to their
historic, obsolete, or insecure status. All of the following modules were deprecated in Python 3.11, and are now removed:

e aifc

e audioop

e chunk

e cgi fll cgitb

cgi.FieldStorage can typically be replaced with urllib.parse.parse_qgsl () for GET and
HEAD requests, and the email .message module or the multipart library for POST and PUT requests.

cgi.parse () canbe replaced by callingurllib.parse.parse_gs () directly on the desired query
string, unless the input is multipart/form-data, which should be replaced as described below for
cgi.parse_multipart ().

cgi.parse_header () can be replaced with the functionality in the email package, which implements
the same MIME RFCs. For example, with email .message.EmailMessage:

from email .message import EmailMessage

msg = EmailMessage ()
msg['content-type'] = 'application/json; charset="utf8"'
main, params = msg.get_content_type (), msg['content-type'].params

cgi.parse_multipart () can be replaced with the functionality in the email package, which im-
plements the same MIME RFCs, or with the multipart library. For example, the email .message.
EmailMessage and email .message.Message classes.

« crypt and the private _crypt extension. The hashlib module may be an appropriate replacement when
simply hashing a value is required. Otherwise, various third-party libraries on PyPI are available:

berypt: F T AR AR 55 25 1 IR B R e A

passlib: SCRE#ETT over 30 F iy R 45 & B MG A R RESE

argon2-cffi: %242 1) Argon2 ZFRIG A GV

legacycrypt: £3%F POSIX %% FE I FHAIAH R TIRER ctypes f%dR.

crypt_r: crypt BRI, F1XF crypt_r (3) FEJE AR RN RERI AR 4% .

» imghdr: The filetype, puremagic, or python-magic libraries should be used as replacements. For example, the
puremagic.what () function can be used to replace the imghdr .what () function for all file formats that
were supported by imghdr.

e mailcap: M mimetypes Bilk,

e msilib
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nis

nntplib: B PyPl LA nntplib &,

ossaudiodev: T EHMmL, W PyPI Ef¥Y pygame [,
pipes: M subprocess fHiHt,

sndhdr: W 24{#i H filetype, puremagic B{ python-magic FEE AR AL,
spwd: Use the python-pam library from PyPI instead.

sunau

telnetlib, tJH PyPI i telnetlib3 Bf Exscript J#E,

uu: Y the base6d Fibl, VEH—RBAILRIEAL.

xdrlib

(th Victor Stinner #1 Zachary Ware 7& gh-104773 Fll gh-104780 H5ifk. )

7.2 2to3

Remove the 2to3 program and the 1ib2t o3 module, previously deprecated in Python 3.11. (Contributed by

Victor Stinner in gh-104780.)

7.3 builtins

Remove support for chained classmethod descriptors (introduced in gh-63272). These can no longer be used
to wrap other descriptors, such as property. The core design of this feature was flawed and led to several
problems. To ”pass-through” a classmethod, consider using the __wrapped___ attribute that was added in

Python 3.10. (Contributed by Raymond Hettinger in gh-89519.)

7.4 configparser

Remove the undocumented LegacyInterpolation class, deprecated in the docstring since Python 3.2, and
at runtime since Python 3.11. (Contributed by Hugo van Kemenade in gh-104886.)

7.5 importlib.metadata

7.6 locale
e Remove the locale.resetlocale() function, deprecated in Python 3.11.
setlocale (locale.LC_ALL, "") instead. (Contributed by Victor Stinner in gh-104783.)

Remove deprecated subscript (__getitem__ ()) access for EntryPoint objects.

Coombs in gh-113175.)
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7.7 opcode

« Move opcode.ENABLE_SPECIALIZATION to _opcode.ENABLE_SPECIALIZATION. This field was
added in 3.12, it was never documented, and is not intended for external use. (Contributed by Irit Katriel in
gh-105481.)

« Remove opcode.is_pseudo (), opcode .MIN_PSEUDO_OPCODE, and opcode.
MAX_PSEUDO_OPCODE, which were added in Python 3.12, but were neither documented nor exposed
through dis, and were not intended to be used externally. (Contributed by Irit Katriel in gh-105481.)

7.8 pathlib

« Remove the ability to use Path objects as context managers. This functionality was deprecated and has had no
effect since Python 3.9. (Contributed by Barney Gale in gh-83863.)

7.9 re

« Remove the undocumented, deprecated, and broken re.template () function and re.TEMPLATE / re.T
flag. (Contributed by Serhiy Storchaka and Nikita Sobolev in gh-105687.)

7.10 tkinter.tix

e Remove the tkinter.tix module, deprecated in Python 3.6. The third-party Tix library which the module
wrapped is unmaintained. (Contributed by Zachary Ware in gh-75552.)

7.11 turtle

e Remove the RawTurtle.settiltangle () method, deprecated in the documentation since Python 3.1 and
at runtime since Python 3.11. (Contributed by Hugo van Kemenade in gh-104876.)

7.12 typing
e Remove the typing. ioand typing. re namespaces, deprecated since Python 3.8. The items in those names-
paces can be imported directly from the t yping module. (Contributed by Sebastian Rittau in gh-92871.)

« Remove the keyword-argument method of creating TypedDict types, deprecated in Python 3.11. (Contributed
by Tomas Roun in gh-104786.)

7.13 unittest

o« BT T unittest BREL, BAIFE Python 3.11 HEHEFH -
- unittest.findTestCases ()
- unittest.makeSuite ()
- unittest.getTestCaseNames ()
B TestLoader ¥

- loadTestsFromModule ()
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- loadTestsFromTestCase ()
- getTestCaseNames ()
(i Hugo van Kemenade ¥ gh-104835 F1 57k, )

« Remove the untested and undocumented TestProgram.usageExit () method, deprecated in Python 3.11.
(Contributed by Hugo van Kemenade in gh-104992.)

7.14 urllib

» Remove the cafile, capath, and cadefault parameters of the urllib.request.urlopen () function, dep-
recated in Python 3.6. Use the confext parameter instead with an SSLContext instance. The ssl.
SSLContext.load_cert_chain () function can be used to load specific certificates, or let ssl.
create_default_context () select the operating system’s trusted certificate authority (CA) certificates.
(Contributed by Victor Stinner in gh-105382.)

7.15 webbrowser

« Remove the untested and undocumented MacOSX class, deprecated in Python 3.11. Use the
MacOSXOSAScript class (introduced in Python 3.2) instead. (Contributed by Hugo van Kemenade in
¢h-104804.)

» Remove the deprecated MacOSXOSAScript ._name attribute. Use the MacOSXOSAScript . name attribute
instead. (Contributed by Nikita Sobolev in gh-105546.)

8 HEIFH

e array: array BJ 'u' # X%, H Python 3.3 EIE LA EHF M, A 313 FFH KN
DeprecationWarning F ¥ 7E Python 3.16 5%, ek 'w' #=Xf. (3 Hugo van Kemenade
TE gh-80480 H TRk )

o ctypes: ARG AR ctypes.SetPointerType () %, ¥ F/H ctypes.ARRAY () REFF
R FeYE. (1 Victor Stinner £ gh-105733 HHTTHR . )

o decimal: 5/l decimal.Decimal HARARIEMAXULIIFTNT. BERBE AR HAUE C LB 32
%+, (i Serhiy Storchaka 7£ gh-89902 stk . )

o dis: dis.HAVE_ARGUMENT 4}EfFC 0575« BCHAE hasarg HG2E A 5 . (i Irit Katriel £ gh-109319
HITTHR . )

« frame-objects: Calling frame.clear () ona suspended frame raises Runt imeError (as has always been the
case for an executing frame). (Contributed by Irit Katriel in gh-79932.)

e getopt and optparse modules: They are now soft deprecated: the argparse module should be used for
new projects. Previously, the optparse module was already deprecated, its removal was not scheduled, and no
warnings was emitted: so there is no change in practice. (Contributed by Victor Stinner in gh-106535.)

« gettext: Emit deprecation warning for non-integer numbers in get text functions and methods that consider
plural forms even if the translation was not found. (Contributed by Serhiy Storchaka in gh-88434.)

e glob: The undocumented glob.globO0 () and glob.globl () functions are deprecated. Use glob.
glob () and pass a directory to its root_dir argument instead. (Contributed by Barney Gale in gh-117337.)
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http.server: http.server.CGIHTTPRequestHandler now emits a DeprecationWarning as
it will be removed in 3.15. Process-based CGI HTTP servers have been out of favor for a very long time. This
code was outdated, unmaintained, and rarely used. It has a high potential for both security and functionality bugs.
This includes removal of the ——cgi flag to the python -m http.server command line in 3.15.

mimetypes: Passing file path instead of URL in guess_type () is soft deprecated. Use
guess_file_type () instead. (Contributed by Serhiy Storchaka in gh-66543.)

re: Passing optional arguments maxsplit, count and flags in module-level functions re.split (), re.sub ()
and re.subn () as positional arguments is now deprecated. In future Python versions these parameters will be
keyword-only. (Contributed by Serhiy Storchaka in gh-56166.)

pathlib: pathlib.PurePath.is_reserved() B3 HH 11 RIFE Python 3.15 SRR, 5 {# H
os.path.isreserved () K Windows | {588 B8 4%,

platform: java_ver () C#FEMIFRAE 3.15 PR BILTREW K, BG4S ANEZKR AP, FH
AV 3E FF Jython 7 $5. (Hy Nikita Sobolev £ gh-116349 HHTTHR . )

pydoc : #HAICHN pydoc. ispackage () J¥k. (i Zackery Spytz 7E gh-64020 Hi k.. )

sglite3: [i] sqlite3.connect () fl sqlite3.Connection MiEesfE AL MM BESHNNIED
PeFH . HABRITESAE Python 3.15 H O UR KT E S

Deprecate passing name, number of arguments, and the callable as keyword arguments for the following
sglite3.Connection APIs:

- create_function ()
- create_aggregate ()

E A X EFSEOP N T sqlite3. Connection API A% AR HIXT4 :
- set_authorizer()
- set_progress_handler ()
- set_trace_callback()

SR ESAHAE Python 3.15 T SCH X RO EIE S

(Hy Erlend E. Aasland 7£ gh-107948 F1 gh-108278 H15iHk. )

sys: The sys._enablelegacywindowsfsencoding () function is deprecated. Replace it with the
PYTHONLEGACYWINDOWSFSENCODING environment variable. (Contributed by Inada Naoki in gh-73427.)

tarfile : ff tarfile.TarFile B RICHINAMF A tarfile BHIEFM, HHi1XlT Python
3.16 A5 .

traceback: The field exc_type of traceback.TracebackException is deprecated. Use exc_type_str
instead.

typing:

- Creating a typing.NamedTuple class using keyword arguments to denote the fields (NT =
NamedTuple ("NT", x=int, y=int)) is deprecated, and will be disallowed in Python 3.15. Use
the class-based syntax or the functional syntax instead. (Contributed by Alex Waygood in gh-105566.)

- When using the functional syntax to create a typing.NamedTuple class or a typing.
TypedDict class, failing to pass a value to the ’fields’ parameter (NT = NamedTuple ("NT")
or TD = TypedDict ("TD")) is deprecated. Passing None to the °‘fields parameter (NT =
NamedTuple ("NT", None) or TD = TypedDict ("TD", None)) is also deprecated. Both
will be disallowed in Python 3.15. To create a NamedTuple class with zero fields, use class
NT (NamedTuple) : pass or NT = NamedTuple ("NT", []). To create a TypedDict class with
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zero fields, use class TD (TypedDict) : passorTD = TypedDict ("TD", {}). (Contributed
by Alex Waygood in gh-105566 and gh-105570.)

- typing.no_type_check_decorator () is deprecated, and scheduled for removal in Python 3.15.
After eight years in the t yping module, it has yet to be supported by any major type checkers. (Contributed
by Alex Waygood in gh-106309.)

- typing.AnyStr is deprecated. In Python 3.16, it will be removed from typing.__all__, and a
DeprecationWarning will be emitted when it is imported or accessed. It will be removed entirely in
Python 3.18. Use the new type parameter syntax instead. (Contributed by Michael The in gh-107116.)

« user-defined-funcs: Assignment to a function’s ___code___ attribute where the new code object’s type does not
match the function’s type is deprecated. The different types are: plain function, generator, async generator and
coroutine. (Contributed by Irit Katriel in gh-81137.)

s wave:

B # H wave.Wave_read fl wave.Wave_write Z& [ getmark (), setmark () I

getmarkers () V. BATEAE Python 3.15 H#5% . (i1 Victor Stinner ¥ gh-105096 15Tk . )

8.1 itXI# Python 3.14 ch$Zi

e argparse: argparse.BooleanOptionalAction ¥ type, choices A1 metavar T2 B\ 4 77 ] - ¥-AE
3.14 K. (H Nikita Sobolev 7£ ¢h-92248 H1 57k . )

o ast: PANERMEH Python 3.8 i ELFE SCRY HH AR R, BUAE 243 17 B A SR B AT Tt e sl 4 P o 2 o
DeprecationWarning, HH-KF-7F Python 3.14 5% :

ast.

ast

ast.

ast.

ast.

Num

.Str

Bytes
NameConstant

Ellipsis

BT ast .Constant. (H Serhiy Storchaka ¥£ gh-90953 F1 57k . )

e asyncio:

- T #§2 MultiLoopChildWatcher, FastChildWatcher, AbstractChildWatcher Hl
SafeChildWatcher B4 F M FE4E Python 3.14 1155 %: . (H Kumar Aditya 7F gh-94597 H1 571k . )

- asyncio.set_child watcher (). asyncio.get_child watcher().
asyncio.AbstractEventLoopPolicy.set_child_watcher () i asyncio.
AbstractEventLoopPolicy.get_child_watcher () B # M, ¥ ¥ ¥£ Python 3.14
4. () Kumar Aditya 7F gh-94597 F1 k. )

- IAEBINF AR RIS get_event_loop () HIETEYHIFHIEIAAR B E I o Q8@ — iR
%t} DeprecationWarning, (H Serhiy Storchaka FI Guido van Rossum 7£ gh-100160 FF iRk . )

e collections.abc: B 5/ ByteString., MM Sequence B Buffer, T HBIFRER, N
WAFHTEIEESF, Wbytes | bytearray, B collections.abc.Buffer, (H] Shantanu Jain ¢
¢h-91896 1 5THR. )

« email: @ ¥ M email.utils.localtime () iy isdst JEZ:. (H Alan Williams 7E gh-72346 H157#K . )
e importlib:  package_ Fll __cached_ FAHMIXE BB FARGEHAE & (¢h-97879),
e importlib.abc FEFHFHZ:

- importlib.abc.ResourceReader
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— importlib.abc.Traversable
- importlib.abc.TraversableResources
f#iffl importlib.resources.abc U
— importlib.resources.abc.Traversable
- importlib.resources.abc.TraversableResources
(rh Jason R. Coombs Fil Hugo van Kemenade ¥ gh-93963 H157H#k . )

itertools HAX] copy, deepcopy Fl pickle S5 AR AT A SCRT . ARAH . D7 S8 b 5e st B
i%\%ﬁ’gﬁﬁ‘e EAFHE 3.14 PAREER DA AR SR S 740 . (B Raymond Hettinger 7E gh-101588
TTHR

multiprocessing: BHIAME S EAE H BIBAS ] ' fork' ¥ Linux, BSD FlHAthdE macOS POSIX
B BRSO EZ AR T (2h-84559). SR S INIZ 4T B 45 RE s SR AR (1) 44 35 R A B A AR A8
SRR, SRS F 2 ' fork' W {#ifH get_context () B{ set_start_method ()
API 3k X450 . 2 Il multiprocessing-start-methods .

pathlib: is_relative_to() fl relative_to (): EABIINSEIMBIEC T .

pkgutil: B AF find_loader () Ml get_loader () ¥ 5| & DeprecationWarning; & ik i
importlib.util.find_spec (). (H Nikita Sobolev 7 gh-97850 ik . )

pty:
- master_open (): ffiff] pty.openpty ().
- slave_open (): f#iff] pty.openpty ().
sglite3:

- version fll version_info,

- MR T Ay 4 5 AL AT H parameters 32 — AN J¥ 50 A 52 dict Wk execute () #

executemany () .
- date il datetime i fit#%, date Fil timestamp #4028 1525 sqlite3 U TIRIEEER TE.

types.CodeType: 1Jjli] co_lnotab ¥ H 3.10 & E4E PEP 626 Tyt # 21 %IHE 3.12 T
K, {H5ckR BAFE 3.12 B0 E T DeprecationWarning., AJBESHFE 3.14 Hf5%. (H Nikita Sobolev
1E gh-101866 H1 577k, )

typing: ByteString [ Python 3.9 25, PIAEUBE T FIEFKF < &t DeprecationWarning,

urllib:urllib.parse.Quoter B FH  BEANHAENAH APL, (1 Gregory P. Smith 7f ¢h-88168
ﬁﬁko)

8.2 Python 3.15 thiyi% e ThfE

http.server.CGIHTTPRequestHandler ¥f[f] python -m http.server H5HAIEH ——cgi
AR, EESdrI HARDH . AEAE RS 3T Web R4 #5- 5 k4
PRES A4 AT 55 U0 44T AR W L CGI B4

locale: locale.getdefaultlocale () f£ Python 3.11 " E 4% 5 f 9 HJR 1T X AE Python 3.13 H1
4 (eh-90817), {HAZ WA B # #ER & Python 3.15. M /f] locale.setlocale (), locale.
getencoding () fil locale.getlocale (). (] Hugo van Kemenade 7£ gh-111187 F1 57k, )

pathlib: pathlib.PurePath.is_reserved () BEL#{F M H 1 RIFE Python 3.15 H RS [% . i 18 A
os.path.isreserved () M Windows I {558 B54%.
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« platform: java_ver () B#F AIFRIAE 3.15 PR . BILTEAREMIK, HA4S AW APL, If H
{38 FT Jython 37 #%. (Hy Nikita Sobolev FE gh-116349 157k . )

e threading: [i] threading.RLock () fEALESHMMEGEREWFTH. C A LA EE =T
args il kwargs, {HENI1HRES W Z 0% . Python AR AT S5, 7E Python 3.15 M threading.
RLock () #BIEAra 24, (i Nikita Sobolev 7§ gh-102029 ATk . )

e typing.NamedTuple:

- £ NamedTuple 2% (NT = NamedTuple ("NT", x=int)) i RXBFSHIEFEM KT A Y
HEws M, HRFE 3.15 gt ik . wE e BT RAIEE R BUE

- M fiff R B ¥ B B NamedTuple ZE B, AN [ fields & 5 % {H 19 i 35 (NT =
NamedTuple ("NT")) B8 F . B None 545 fields T Z 1)1 (NT = NamedTuple ("NT",
None) ) W HEFH . WIEHCRFTE Python 3.15 Hri 4t 1E . ZERIEINA 0 PF B NamedTuple 2§,

i class NT (NamedTuple): pass B{ NT = NamedTuple ("NT", [1).

e typing.TypedDict: Y4 ffi ] o £ 15 ¥ A1 B TypedDict 2K}, A fields & & £ {H (ID =
TypedDict ("TD")) AT WEHIFH - f# None {64 fields J£ 2 (TD = TypedDict ("TD", NOHeU
AT M ERFT . PIEHEAE Python 3.15 figids |, S EIA 0 NFEUY TypedDict 38, i

H class TD(TypedDict): pass 8{ TD = TypedDict ("TID", {}).

e wave: O # fl wave.Wave_read fll wave.Wave_write ZE ) getmark (), setmark () #i

getmarkers () V. EATEAE Python 3.15 H#5% . (i1 Victor Stinner ¥ gh-105096 H 5Tk . )

8.3 it%I7 Python 3.16 h§3p%

e array: array.array 'u' K& (wchar_t): B 'w' %8 (Py_ucs4),
e builtins: ~bool, XIfi/RIEHNIELZ .

e symtable: symtable.Class.get_methods () HE/PE LW ECHFTH. (H Bénédikt Tran ¥F
gh-119698 H1 TRk, )

8.4 I RIERKRAPBER

PATT APLRF 2R8I, RV ELAIS (B b AR E -
« argparse: {IRESHF HAIRE B /- AUNOE B .
« array ) "u' ¥ (gh-57281)
e builtins:
- bool (NotImplemented),

- i #%: throw (type, exc, tb) fl athrow(type, exc, tb) B2 E#FEM: HH
throw (exc) fll athrow (exc), BIESEE4 .

- H Al Python #3280 R THME J5 T SRR X7 SIL, B0 0in x, lor x,0if lelse 2. E
fEifF@\ [0x1for x in y] IXFEAS ANEEKHA B X FREX CETT AL A [0x1 for x in
] B [0x1f or x in y]). UREFIEFHE)S SR #4845 and, else, for, if, in, is

%H or W —MRT| ZIEEREY . TEARKRIBA P ERUCHEE R, (2h-87999)

- A __index__ () M _int__ () JrykiRmIAE int B SERR: RFEOROX BT R AR ] int F)
TR

- X __float__ () H¥EIRI] £loat WTMLHE: BRI EAFHR ] £loat [SEH.
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- A __complex__ () JyikiRMl complex HJTIHISIRF: RFEORX LT IRMILR M| complex K
Bl o

- ¥ int () ZFES __trunc_ () Fik.

- BA—ANEEANEN complex () MRS TR real 5 imag ZEIMEEIECH T H . BN S 1TUER
BN E ZEE A . (1 Serhiy Storchaka 7F gh-109218 Fi 5Tk, ) .)

e calendar: calendar.January fll calendar.February RO #HFHF M H calendar . JANUARY
Fl calendar.FEBRUARY #/t. (H Prince Roshan 7£ gh-103636 i Hk. )

e codeobject.co_lnotab: il codeobject.co_lines () k.
e datetime:
- utcnow (): f#if datetime.datetime.now (tz=datetime.UTC),

- utcfromtimestamp (): ffi ] datetime.datetime.fromtimestamp (timestamp,
tz=datetime.UTC),

* gettext: AHHMIRE—TREL.
e importlib:
- load_module () F¥: M exec_module ().
- cache_from_source () debug override T W FH : MUH optimization T&GET -
e importlib.metadata:
- EntryPoints JLAHIEM.
- REE PR None,
e logging: the warn () method has been deprecated since Python 3.3, use warning () instead.
» mailbox: X StringlO %y AFISCAR P H E M, 2UH BytesIO F1 il
o os: [FLZ AR T os.register_at_fork (),
« pydoc.ErrorDuringImport: /ITCAUENER exc_info IBSHIBIRCHTEN , RG] 74561

o re:r PAEX T IE W SRGAER i 807 7 215 | AN 23 A4 Fre I SR A I RN .- BRAE 45232 ASCIT 40+
FEME R TG o ST SRR e 4 5 o 1 2 A4 AR A L BB G0 B ASCIT = BRI A S N R
2% . (H Serhiy Storchaka 7£ gh-91760 H1oiHk . )

e sre_compile, sre_constants 5]:‘1] Sre_parse @E’Qﬁh
e shutil: rmtree () [ onerror J6ZFE Python 3.12 HEHEFEH ; W onexc 3.
o ss1 BEIFITML:

- ssl.SSLContext A} protocol ZHHIMHEE ¥FEM -

- ssl.SSLContext: set_npn_protocols () fll selected_npn_protocol () EgiFHi-H: i
o ALPN.

- ss1.0P_NO_SSL* ¥
- 551.0P_NO_TLS* I
- $s1.PROTOCOL_SSLv3
- ss1.PROTOCOL_TLS

- 5s1.PROTOCOL_TLSv1

- ss1.PROTOCOL_TLSv1l_1
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ssl.PROTOCOL_TLSv1_2
ssl.TLSVersion.SSLv3
ssl.TLSVersion.TLSv1

ssl.TLSVersion.TLSv1_1

e sysconfig.is_python_build () check_home W2 43 H -0 Z &
o threading By l¥E:

threading.Condition.notifyAll (): f#iJfl notify_all().
threading.Event.isSet (): ﬁﬂﬂ is_set (),

threading.Thread.isDaemon (), threading.Thread.setDaemon (): {fiff] threading.
Thread.daemon Jg.

threading.Thread.getName (), threading.Thread.setName (): ffi Jl threading.
Thread.name J&J%.

threading.currentThread (): ffiff] threading.current_thread ().

threading.activeCount (): {#iff] threading.active_count ().

e typing.Text (gh-92332),
e unittest.IsolatedAsyncioTestCase: MM HFIIX AN None BB ML HFHH .
e urllib.parse BEEHFN: W urlparse ()

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

to_bytes ()

e urllib.request: A K URLopener #ll FancyURLopener J5 3\ C 8 5 . ¥t JH 53
urlopen () BB

e wsgiref: SimpleHandler.stdout.write () RVHATERD G A

e xml

.etree.ElementTree: % Element W EAEMX W F M. 16K BN &P EFIHR LR

True., HWHHERXN len (elem) B elem is not None MR-
e zipimport.zipimporter.load_module () E#FH: WHHMH exec_module ().
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9 CPython FT;i589%E 1t

o The oparg of YIELD_VALUE is now 1 if the yield is part of a yield-from or await, and O otherwise. The oparg of
RESUME was changed to add a bit indicating whether the except-depth is 1, which is needed to optimize closing
of generators. (Contributed by Irit Katriel in gh-111354.)

10 C API g9Z{t

10.1 AL

e Youno longer have to definethe PY_SSIZE_T_CLEAN macro before including Python . h when using # formats
in format codes. APIs accepting the format codes always use Py_ssize_t for # formats. (Contributed by Inada
Naoki in gh-104922.)

o The keywords parameter of PyArg_ParseTupleAndKeywords () and
PyArg_VaParseTupleAndKeywords () now has type char *const* in C and const char
*const* in C++, instead of char**. It makes these functions compatible with arguments of type const
char *const*, const char** or char *const* in C++ and char *const* in C without an
explicit type cast. This can be overridden with the PY_CXX_CONST macro. (Contributed by Serhiy Storchaka in
g¢h-65210.)

e Add PyImport_AddModuleRef (): similar to PyImport_AddModule (), but return a strong reference
instead of a borrowed reference. (Contributed by Victor Stinner in gh-105922.)

e Add PyWeakref_GetRef () function: similar to PyWeakref_GetObject () but returns a strong refer-
ence, or NULL if the referent is no longer live. (Contributed by Victor Stinner in gh-105927.)

e« Add PyObject_GetOptionalAttr () and PyObject_GetOptionalAttrString (), variants of
PyObject_GetAttr () andPyObject_GetAttrString () whichdon’traise AttributeError if the
attribute is not found. These variants are more convenient and faster if the missing attribute should not be treated
as a failure. (Contributed by Serhiy Storchaka in gh-106521.)

e AddPyMapping_GetOptionalItem() and PyMapping_GetOptionalltemString (): variants of
PyObject_GetItem() and PyMapping_GetItemString () which don't raise KeyError if the key is
not found. These variants are more convenient and faster if the missing key should not be treated as a failure.
(Contributed by Serhiy Storchaka in gh-106307.)

o BT HER ML 22 S R Y BR AU B IR IR
- PyObject_HasAttrWithError () #Hf{ PyObject_HasAttr ().,
- PyObject_HasAttrStringWithError () &t PyObject_HasAttrString().
- PyMapping_HasKeyWithError () #f{ PyMapping_HasKey () o
- PyMapping_HasKeyStringWithError () #ft PyMapping_ HasKeyString().
PR BN OURIE] 1 FoR B 0 Fonflifel, daRME -1 FoRGR.
(Hy Serhiy Storchaka 7£ gh-108511 H1 o7k . )

o 1R Python & A PRI B M i 5 #7829, PyTuple SET_ITEM() Ml PyList_SET_ITEM()
IAER 8 1 — WS A6 # index 228, (1 Victor Stinner 7£ gh-106168 FH TRk . )

« ¥ hI T PyModule_Add() MO 2% Il T PyModule_AddObjectRef () vl
PyModule_AddObiject () {HH 2 &M — X {EM S . (H Serhiy Storchaka £ gh-86493
TTHR )
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Add PyDict_GetItemRef () and PyDict_GetItemStringRef () functions: similar to
PyDict_GetItemWithError () but returning a strong reference instead of a borrowed reference.
Moreover, these functions return -1 on error and so checking PyErr_Occurred () is not needed. (Contributed
by Victor Stinner in gh-106004.)

Added PyDict_SetDefaultRef (), which is similar to PyDict_SetDefault () but returns a strong
reference instead of a borrowed reference. This function returns —1 on error, 0 on insertion, and 1 if the key was
already present in the dictionary. (Contributed by Sam Gross in gh-112066.)

Add PyDict_ContainsString () function: same as PyDict_Contains (), but key is specified as a
const char* UTF-8 encoded bytes string, rather than a PyObject*. (Contributed by Victor Stinner in gh-
108314.)

Added PyList_GetItemRef () function: similar to PyList_GetItem () but returns a strong reference
instead of a borrowed reference.

Add Py_IsFinalizing () function: check if the main Python interpreter is shutting down. (Contributed by
Victor Stinner in gh-108014.)

Add PyLong_AsInt () function: similar to PyLong_AsLong (), but store the result in a C int instead of
a C long. Previously, it was known as the private function _PyLong_AsInt () (with an underscore prefix).
(Contributed by Victor Stinner in gh-108014.)

Python built with configure ——with-trace-refs (tracing references) now supports the Limited API.
(Contributed by Victor Stinner in gh-108634.)

AddPyObject_VisitManagedDict () and PyObject_ClearManagedDict () functions which must
be called by the traverse and clear functions of a type using Py_TPFLAGS_MANAGED_DICT flag. The
pythoncapi-compat project can be used to get these functions on Python 3.11 and 3.12. (Contributed by Victor
Stinner in gh-107073.)

Add PyUnicode_EqualToUTF8AndSize () and PyUnicode_EqualToUTF8 () functions: compare
Unicode object with a const char* UTF-8 encoded string and return true (1) if they are equal, or false (0)
otherwise. These functions do not raise exceptions. (Contributed by Serhiy Storchaka in gh-110289.)

Add PyThreadState_GetUnchecked () function: similar to PyThreadState_Get (), but don’t kill
the process with a fatal error if it is NULL. The caller is responsible to check if the result is NULL. Previously, the
function was private and known as _PyThreadState_UncheckedGet (). (Contributed by Victor Stinner
in gh-108867.)

Add PySys_AuditTuple () function: similar to PySys_Audit (), but pass event arguments as a Python
tuple object. (Contributed by Victor Stinner in gh-85283.)

PyArg_ParseTupleAndKeywords () now supports non-ASCII keyword parameter names. (Contributed by
Serhiy Storchaka in gh-110815.)

Add PyMem_RawMalloc (), PyMem_RawCalloc (), PyMem_RawRealloc () and
PyMem_RawFree () to the limited C API (version 3.13). (Contributed by Victor Stinner in gh-85283.)

Add PySys_Audit () and PySys_AuditTuple () functions to the limited C API. (Contributed by Victor
Stinner in gh-85283.)

Add PyErr_FormatUnraisable () function: similar to PyErr_WriteUnraisable (), but allow cus-
tomizing the warning message. (Contributed by Serhiy Storchaka in gh-108082.)

Add PyList_Extend() and PyList_Clear () functions: similar to Python list.extend () and
list.clear () methods. (Contributed by Victor Stinner in gh-111138.)

Add PyDict_Pop () and PyDict_PopString () functions: remove a key from a dictionary and option-
ally return the removed value. This is similar to dict .pop (), but without the default value and not raising
KeyError if the key is missing. (Contributed by Stefan Behnel and Victor Stinner in gh-111262.)
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« T Py_HashPointer () MEHTXHEE T A2 . (1 Victor Stinner 7 gh-111545 H15THk. )

o JHN T SEF Python X4 1 BRIAME F BRI ST PyObject_GenericHash () BR%k. (M Serhiy Storchaka 7
gh-113024 Hragk. )

o Hrh PyTime C API:

- PyTime_t K#,

- PyTime_MIN Hl PyTime_MAX %,

- B R
* PyTime_AsSecondsDouble (),
* PyTime_Monotonic ().,
* PyTime_MonotonicRaw () .
* PyTime_PerfCounter ().
* PyTime_PerfCounterRaw (),
* PyTime_Time (),
* PyTime_TimeRaw (),

(rh Victor Stinner I Petr Viktorin 7 gh-110850 FR Tk . )

o 3 i PyLong_AsNativeBytes (), PyLong_FromNativeBytes () oo
PyLong_FromUnsignedNativeBytes () % bR 2 DA faj 4k 5 A= 4 50 25 AU A0 Python int X4 2 [H
(4. (R Steve Dower 7 gh-111140 H15THk. )

o i PyType_GetFullyQualifiedName () BRECVASRICRAM SEBEIRE S FR. SFMT £ {type.
__module__}.{type.__qualname_ }", B\ F R type.__module__ ANEFHHFHHET
"builtins" WEZE{F type._ qualname_ . ([ Victor Stinner ¥£ gh-111696 F1 57k, )

e Add PyType_GetModuleName () function to get the type’s module name. Equivalent to getting the type.
_ _module__ attribute. (Contributed by Eric Snow and Victor Stinner in gh-111696.)

o Add support for $T, $#T, $N and $#N formats to PyUnicode_FromFormat (): format the fully qualified
name of an object type and of a type: call PyType_GetModuleName (). See PEP 737 for more information.
(Contributed by Victor Stinner in gh-111696.)

e Add Py_GetConstant () and Py_GetConstantBorrowed () functions to get constants. For example,
Py_GetConstant (Py_CONSTANT_ZERO) returns a strong reference to the constant zero. (Contributed by
Victor Stinner in gh-115754.)

e Add PyType_GetModuleByDef () to the limited C API (Contributed by Victor Stinner in gh-116936.)

¢ Add two new functions to the C-API, PyRefTracer_SetTracer () and PyRefTracer_GetTracer (),
that allow to track object creation and destruction the same way the t racemalloc module does. (Contributed
by Pablo Galindo in gh-93502.)

« Add PyEval_GetFrameBuiltins (), PyEval_GetFrameGlobals (), and
PyEval_GetFrameLocals () to the C APIL These replacements for PyEval_GetBuiltins (),
PyEval_GetGlobals (), and PyEval_GetLocals () return strong references rather than borrowed
references. (Added as part of PEP 667.)

o BAINT PyMutex APIL, ‘B2 H—NFEWHNREHREF. SEEF EHER PyMutex_Lock () B
BORREL (4 HTHFA ) GIL. (H Sam Gross 7& gh-108724 H1 51k )
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11 #2%t

o IFE configure ¥ ——with-system-libmpdec BRIA K yes. 4P libmpdecimal RIAKRIAE
Python 3.15 g2 45.

o MAEEEBA autoconf 2.71 Fil aclocal 1.16.4 A fE & 1 4E il configure A<, (H Christian Heimes ¥F
oh-89886 HFiHL. )

- % SQLite 3.15.2 SEHIKMUA A REM HE sqlite3 P HIH. (i Erlend Aasland 7E gh-105875 5
ik )

o ffif]l configure ——with-trace-refs (JRIEEF| ) W EAY Python FLYE 5 Python % 744 & i AT A1
My E 2 ABI 362517 . (Fl Victor Stinner 7£ gh-108634 H1TTHk. )

o IFEHYH CPython F5 %474 C11 atomic & Frf4ik4s . GCC P & atomic pR%LEk MSVC H. 81 1 2k i

o

. I}QT{ errno, fcntl, grp, md5, pwd, resource, termios, winsound, _ctypes_test,
_multiprocessing.posixshmem, _scproxy, _stat, _statistics, _testconsole,
_testimportmultiple Fl _uuid C y"REMJJ ZFf C API ¥ & 1. (H Victor Stinner ¥£
¢h-85283 HITTHR. )

o L wasm32-wasi i& PEP 11 % 2 2274 . (H Brett Cannon ¥f gh-115192 HFH5iHR . )
e wasm32-emscripten AfE PEP 11 {52 % 4. (i Brett Cannon £ gh-115192 F1 57k, )

« Python now bundles the mimalloc library. It is licensed under the MIT license; see mimalloc license. The bundled
mimalloc has custom changes, see gh-113141 for details. (Contributed by Dino Viehland in gh-109914.)

» On POSIX systems, the pkg-config (. pc) filenames now include the ABI flags. For example, the free-threaded
build generates python-3. 13t .pc and the debug build generates python-3.13d.pc.

12 Porting to Python 3.13
ARFYFN T SE A A SR DA b T BB S U B A A DRAE 1L

12.1 Python API i34t

e An OSError is now raised by getpass.getuser () for any failure to retrieve a username, instead of
ImportError on non-Unix platforms or KeyError on Unix platforms where the password database is empty.

o MIfF threading B _thread #iMtHA _is_main_interpreter BiE. BRE—PAIFS
B R EOF ST M I RRESS T ARERS SR 1] True.

Any library or application that provides a custom _thread module must provide
_is_main_interpreter (), just like the module’s other "private” attributes. (See gh-112826.)

e mailbox.Maildir now ignores files with a leading dot. (Contributed by Zackery Spytz in gh-65559.)

e pathlib.Path.glob () and rglob () now return both files and directories if a pattern that ends with ”* *”
is given, rather than directories only. Users may add a trailing slash to match only directories.

o The value of the mode attribute of gzip.GzipFile was changed from integer (1 or 2) to string ('rb' or
"wb'). The value of the mode attribute of the readable file-like object returned by zipfile.ZipFile.
open () was changed from 'r' to 'rb'. (Contributed by Serhiy Storchaka in gh-115961.)
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e functools.partial now emits a FutureWarning when it is used as a method. Its behavior will be
changed in future Python versions. Wrap it in staticmethod () if you want to preserve the old behavior.
(Contributed by Serhiy Storchaka in gh-121027.)

« Calling locals () inanoptimized scope now produces an independent snapshot on each call, and hence no longer
implicitly updates previously returned references. Obtaining the legacy CPython behaviour now requires explicit
calls to update the initially returned dictionary with the results of subsequent calls to Locals (). Code execution
functions that implicitly target 1locals () (such as exec and eval) must be passed an explicit namespace to
access their results in an optimized scope. (Changed as part of PEP 667.)

 Calling locals () from a comprehension at module or class scope (including via exec or eval) once more
behaves as if the comprehension were running as an independent nested function (i.e. the local variables from
the containing scope are not included). In Python 3.12, this had changed to include the local variables from the
containing scope when implementing PEP 709. (Changed as part of PEP 667.)

e Accessing FrameType . f_locals inan optimized scope now returns a write-through proxy rather than a snap-
shot that gets updated at ill-specified times. If a snapshot is desired, it must be created explicitly with dict or the
proxy’s . copy () method. (Changed as part of PEP 667.)

12.2 C API iyZ51t

» Python.h no longer includes the <ieeefp.h> standard header. It was included for the finite () function
which is now provided by the <math . h> header. It should now be included explicitly if needed. Remove also the
HAVE_IEEEFP_H macro. (Contributed by Victor Stinner in gh-108765.)

e Python.hnolonger includes these standard header files: <t ime.h>, <sys/select.h>and <sys/time.
h>. If needed, they should now be included explicitly. For example, <t ime . h> provides the clock () and
gmtime () functions, <sys/select .h> provides the select () function, and <sys/time.h> provides
the futimes (), gettimeofday () and setitimer () functions. (Contributed by Victor Stinner in gh-
108765.)

» On Windows, Python.h no longer includes the <stddef .h> standard header file. If needed, it should now
be included explicitly. For example, it provides of fsetof () function, and size_t and ptrdiff t types.
Including <stddef . h> explicitly was already needed by all other platforms, the HAVE_STDDEF_H macro is
only defined on Windows. (Contributed by Victor Stinner in gh-108765.)

e If the Py _LIMITED_API macro is defined, Py BUILD_CORE, Py_BUILD_CORE_BUILTIN and
Py_BUILD_CORE_MODULE macros are now undefined by <Python.h>. (Contributed by Victor Stinner in
gh-85283.)

e The old trashcan macros Py_TRASHCAN_SAFE_BEGIN and Py_TRASHCAN_SAFE_END were removed.
They should be replaced by the new macros Py_ TRASHCAN_BEGIN and Py_ TRASHCAN_END.

A tp_dealloc function that has the old macros, such as:

static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_SAFE_BEGIN (p) ;

Py_TRASHCAN_SAFE_END

}

L
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p
static void

mytype_dealloc (mytype *p)

{
PyObject_GC_UnTrack (p) ;
Py_TRASHCAN_BEGIN (p, mytype_dealloc)

Py_TRASHCAN_END

Note that Py_ TRASHCAN_BEGIN has a second argument which should be the deallocation function it is in. The
new macros were added in Python 3.8 and the old macros were deprecated in Python 3.11. (Contributed by Irit
Katriel in gh-105111.)

« Functions PyDict_GetItem(), PyDict_GetItemString(), PyMapping_HasKey (),
PyMapping_HasKeyString (), PyObject_HasAttr (), PyObject_HasAttrString(), and
PySys_GetObject (), which clear all errors which occurred when calling them, now report them using sys .
unraisablehook (). You may replace them with other functions as recommended in the documentation.
(Contributed by Serhiy Storchaka in gh-106672.)

e PyCode_GetFirstFree () is an unstable API now and has been renamed to
PyUnstable_Code_GetFirstFree (). (Contributed by Bogdan Romanyuk in gh-115781.)

o The effects of mutating the dictionary returned from PyEval_ GetLocals () in an optimized scope have
changed. New dict entries added this way will now only be visible to subsequent PyEval_ GetLocals () calls
in that frame, as PyFrame_GetLocals (), locals (), and FrameType.f_locals no longer access the
same underlying cached dictionary. Changes made to entries for actual variable names and names added via the
write-through proxy interfaces will be overwritten on subsequent calls to PyEval_GetLocals () in that frame.
The recommended code update depends on how the function was being used, so refer to the deprecation notice on
the function for details. (Changed as part of PEP 667.)

o Calling PyFrame_GetLocals () in an optimized scope now returns a write-through proxy rather than a snap-
shot that gets updated at ill-specified times. If a snapshot is desired, it must be created explicitly (e.g. with
PyDict_Copy ()) or by calling the new PyEval_GetFrameLocals () APIL (Changed as part of PEP
667.)

e PyFrame FastToLocals () and PyFrame_FastToLocalsWithError () no longer have any effect.
Calling these functions has been redundant since Python 3.11, when PyFrame_GetLocals () was first intro-
duced. (Changed as part of PEP 667.)

e PyFrame_LocalsToFast () no longer has any effect. Calling this function is redundant now that
PyFrame_GetLocals () returns a write-through proxy for optimized scopes. (Changed as part of PEP 667.)

12.3 Removed C APlIs

« Remove many APIs (functions, macros, variables) with names prefixed by _Py or _PY (considered as private API).
If your project is affected by one of these removals and you consider that the removed API should remain available,
please open a new issue to request a public C API and add cc @vstinner to the issue to notify Victor Stinner.
(Contributed by Victor Stinner in gh-106320.)

« Remove functions deprecated in Python 3.9:

- PyEval_CallObject (), PyEval_CallObjectWithKeywords (): use
PyObject_CallNoArgs () or PyObject_Call () instead. Warning: PyObject_Call ()
positional arguments must be a tuple and must not be NULL, keyword arguments must be a dict or
NULL, whereas removed functions checked arguments type and accepted NULL positional and keyword
arguments. To replace PyEval_CallObjectWithKeywords (func, NULL, kwargs) with
PyObject_Call (), pass an empty tuple as positional arguments using PyTuple_New (0).
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PyEval_CallFunction():use PyObject_CallFunction () instead.
PyEval_CallMethod (): use PyObject_CallMethod () instead.

PyCFunction_Call ():use PyObject_Call () instead.

(Contributed by Victor Stinner in gh-105107.)

« Remove old buffer protocols deprecated in Python 3.0. Use bufferobjects instead.

PyObject_CheckReadBuffer (): Use PyObject_CheckBuffer () to test if the object
supports the buffer protocol. = Note that PyObject_CheckBuffer () doesnt guarantee that
PyObject_GetBuffer () will succeed. To test if the object is actually readable, see the next exam-
ple of PyObject_GetBuffer ().

PyObject_AsCharBuffer (),PyObject_AsReadBuffer (): PyObject_GetBuffer () and
PyBuffer_ Release () instead:

Py_buffer view;

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

I3

// Use ‘view.buf' and ‘view.len' to read from the buffer.

// You may need to cast buf as ' (const char*)view.buf' .

PyBuffer_ Release (&view) ;

PyObject_AsWriteBuffer (): Use PyObject_GetBuffer () and PyBuffer_Release ()
instead:

Py_buffer view;

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

I3

// Use “view.buf' and ‘view.len' to write to the buffer.

PyBuffer Release (&view) ;

(Contributed by Inada Naoki in gh-85275.)

« Remove the following old functions to configure the Python initialization, deprecated in Python 3.11:

PySys_AddWarnOptionUnicode (): use PyConfig.warnoptions instead.
PySys_AddWarnOption (): use PyConfig.warnoptions instead.
PySys_AddXOption (): use PyConfig.xoptions instead.
PySys_HasWarnOptions (): use PyConfig.xoptions instead.
PySys_SetPath ():setPyConfig.module_search_paths instead.
Py_SetPath():setPyConfig.module_search_paths instead.

Py_SetStandardStreamEncoding (): set PyConfig.stdio_encoding instead, and set also
maybe PyConfig.legacy_windows_stdio (on Windows).

_Py_SetProgramFullPath ():setPyConfig.executable instead.

Use the new PyConfig API of the Python Initialization Configuration instead (PEP 587), added to Python 3.8.
(Contributed by Victor Stinner in gh-105145.)

e« Remove PyEval_ThreadsInitialized() function, deprecated in Python 3.9. Since Python 3.7,
Py Initialize () always creates the GIL: calling PyEval InitThreads () does nothing and
PyEval_ThreadsInitialized () alwaysreturned non-zero. (Contributed by Victor Stinner in gh-105182.)
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e Remove PyEval_ AcquirelLock () and PyEval_ReleaseLock () functions, deprecated in Python 3.2.
They didn’t update the current thread state. They can be replaced with:

- PyEval_SaveThread () and PyEval_RestoreThread();
- low-level PyEval_AcquireThread () and PyEval_RestoreThread();
- or PyGILState_Ensure () and PyGILState_Release ().

(Contributed by Victor Stinner in gh-105182.)

» Remove private _PyObject_FastCall () function: use PyObject_Vectorcall () which is available
since Python 3.8 (PEP 590). (Contributed by Victor Stinner in gh-106023.)

e Remove cpython/pytime.h header file: it only contained private functions. (Contributed by Victor Stinner
in gh-106316.)

e Remove _PyInterpreterState_Get () alias to PyInterpreterState_Get () which was kept
for backward compatibility with Python 3.8.  The pythoncapi-compat project can be used to get
PyInterpreterState_Get () on Python 3.8 and older. (Contributed by Victor Stinner in gh-106320.)

e The PyModule_AddObject () function is now soft deprecated: PyModule_Add () or
PyModule_AddObjectRef () functions should be used instead. (Contributed by Serhiy Storchaka in
gh-86493.)

MAZBR C APL 5[ T AR5 A SCRYH) PY_TIMEOUT_MAX ¥ %, (i Victor Stinner 7£ gh-110014 H 57k, )

12.4 2%y C API

o .3 HIHIY Py_UNICODE Hl PY_UNICODE_TYPE K% : MHE B wehar_t 255, [ Python 3.3
#t, Py _UNICODE il PY_UNICODE_TYPE 5t H & wchar_t 5144 . (H Victor Stinner FE gh-105156
TTHR - )

« ©FFHIHK Python HI 454K K £k :

- PySys_ResetWarnOptions (): BUHEE sys.warnoptions fil warnings.filters,
- Py_GetExecPrefix (): MU sys.exec_prefix,
- Py_GetPath (): BUAHEKI sys.path.
- Py_GetPrefix (): BCH3REL sys.prefix,
- Py_GetProgramFullPath (): M NFREL sys.executable.,
- Py_GetProgramName (): BUHIREL sys.executable,
- Py_GetPythonHome () : BUNIREL PyConfig.home 5 PYTHONHOME #1545 & .
T+XI7E Python 3.15 A% 6%, (F Victor Stinner 7€ gh-105145 15Tk, )

e & # M PyImport_ImportModuleNoBlock() PR %{, ‘B H Python 33 £ st H 2
PyImport_ImportModule () 544 . i1RI7E Python 3.15 #4514, (H Victor Stinner 7£ gh-105396
Tk )

o B iR 7] borrowed reference ] PyWeakref_GetObject () #ll PyWeakref GET_OBJECT () PR%L:

BT R [H] strong reference f] PyWeakref_GetRef () pR%{. 7F Python 3.12 BT Y IHARAS A a] DA
JH pythoncapi-compat 1l || #3RE PyWeakref_GetRef (). (H Victor Stinner FF gh-105927 157k . )

e B % M 18 M borrowed reference [{) PyEval_GetBuiltins (), PyEval_GetGlobals() #l
PyEval_GetLocals () BiM(. % 44 7 W Bk T ML %0 B L. (% PEP
667 [—EB 1T )
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#RIZE Python 3.14 thigk

e PyDictObject I ma_version_tag FEHTP B (PEP 699 ; ¢h-101193 ),
o fl## immutable types [YRASEAY ( gh-95388 ).
o HITHLE Python FRI AR AL pREL, FE Python 3.11 F il 53]

PySys_SetArgvEx (): B NXE PyConfig.argv,
PySys_SetArgv (): BUNIXE PyConfig.argv,
Py_SetProgramName (): B HIXE PyConfig.program_name,
Py_SetPythonHome (): B HIXE PyConfig.home.,

Py_TInitializeFromConfig () APl 5 PyConfig —jE .
o ARl E AR

Py_DebugFlag: il PyConfig.parser_debug.,

Py_VerboseFlag: it PyConfig.verbose,

Py_QuietFlag: I{JH PyConfig.quiet,

Py_InteractiveFlag: &ffl PyConfig.interactive,
Py_InspectFlag: il PyConfig.inspect,

Py_OptimizeFlag: I{fl PyConfig.optimization_level,
Py_NoSiteFlag: I{ff PyConfig.site_import,
Py_BytesWarningFlag: i{ffl PyConfig.bytes_warning.,
Py_FrozenFlag: i/ PyConfig.pathconfig_warnings.,
Py_IgnoreEnvironmentFlag: I{ PyConfig.use_environment,
Py_DontWriteBytecodeFlag: I{ff PyConfig.write_bytecode,
Py_NoUserSiteDirectory: i{ffl PyConfig.user_site_directory,
Py_UnbufferedStdioFlag: i/ PyConfig.buffered_stdio,

Py_HashRandomizationFlag: MW B PyConfig.use_hash_seed # PyConfig.
hash_seed,

Py_IsolatedFlag: 2l PyConfig.isolated,

Py_LegacyWindowsFSEncodingFlag: e H PyPreConfig.
legacy_windows_fs_encoding,

Py_LegacyWindowsStdioFlag: B{Jfl PyConfig.legacy_windows_stdio,
Py_FileSystemDefaultEncoding: i/l PyConfig.filesystem_encoding.,
Py_HasFileSystemDefaultEncoding: Ii{JHl PyConfig.filesystem_encoding.
Py_FileSystemDefaultEncodeErrors: i{ff] PyConfig.filesystem_errors,

Py_UTF8Mode: I{fl PyPreConfig.utf8_mode, (Z Py_PrelInitialize())

Py_InitializeFromConfig () APIW 5 PyConfig —#{#iH.
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Python 3.15 chpyi535BRThEE

o W40 1libmpdecimal A,
e PyImport_ImportModuleNoBlock (): i PyImport_ImportModule ().
o PyWleakref_GET_OBJECT (): i{Jfl PyWeakref_GetRef (),
e Pylleakref_GetObject (): I/ PyWeakref_GetRef ().
e Py_UNICODE_WIDE 25%: PJf] wchar_t.
e Py_UNICODE Z#: I ff] wechar_t,
» Python 4G 1L R %L
- PySys_ResetWarnOptions (): B NEK sys.warnoptions fll warnings.filters,
Py_GetExecPrefix (): BUNFKEL sys.exec_prefix,
Py_GetPath (): BSCH3REL sys.path.
Py_GetPrefix (): BUNIKHL sys.prefix,
Py_GetProgramFullPath (): BUCHFKE sys.executable,

Py_GetProgramName (): BCNIREL sys.executable,

Py_GetPythonHome (): BUCH3REL PyConfig. home B PYTHONHOME ¥ 5451 .

T RITERFEAR DB
PAF APT s, Frelifsle, (HE R AR E kR H .

e Py_TPFLAGS_HAVE_FINALIZE: H Python 3.8 # ANF-FRE.
e PyErr_Fetch (): It PyErr_GetRaisedException ().
e PyErr_NormalizeException (): i ff] PyErr_GetRaisedException ().
e PyErr_Restore(): i PyErr_SetRaisedException ().
e PyModule_GetFilename (): I PyModule_GetFilenameObject ().
e PyOS_AfterFork (): Bffl PyOS_AfterFork_Child().
e PySlice_GetIndicesEx (): Bl PySlice_Unpack () fll PySlice_AdjustIndices ().
e PyUnicode_AsDecodedObject (): e H PyCodec_Decode () »
e PyUnicode_AsDecodedUnicode (): I PyCodec_Decode () .
e PyUnicode_AsEncodedObiject (): It PyCodec_Encode () .
e PyUnicode_AsEncodedUnicode (): ] PyCodec_Encode () .
e PyUnicode_READY () : [ Python 3.12 EANFFE%
e« PyErr_Display (): B PyErr_DisplayException ().
e« _PyErr_ChainExceptions (): {Jfl _PyErr_ChainExceptionsi,
e PyBytesObject.ob_shash i hi: YCHEH PyObject_Hash ().
e PyDictObject.ma_version_tag i hi.
o ZKFEAMAEH (TLS) APL:
- PyThread_create_key (): il PyThread_tss_alloc ().
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PyThread_delete_key (): il PyThread_tss_free ().

- PyThread_set_key_value(): il PyThread_tss_set ().

- PyThread_get_key_value(): B{fl PyThread_tss_get ().

- PyThread_delete_key_value (): 5l PyThread_tss_delete().,
- PyThread_ReInitTLS (): H Python 3.7 AN FHFE%E.

13 EEFNREEL

o WHEMET] configure ——with-pydebug 4#i5HJ Python }f % #% -X presite=package.module fjy
AT WUURBEH, EAe ] MBI SRR A A T LG, B site. py BT HIBES:
A. (H Lukasz Langa 7£ gh-110769 157k, )
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