What’s New in Python

%[ 3.10.16
A. M. Kuchling

12 A 08, 2024

Python Software Foundation
Email: docs@python.org

Contents
1 % - K Audfind 3
2 Wi FRE 4
21 WFEFESI R U RS .« o 4
2.2 BRI RIE R 5
2.3 PEP626: FEUIAFHEAM THPMAEMIITS . . o o oo 8
2.4 PEP634: ZEfbBIzCUCHED . . o o 8
2.5 WA[{¥EM) EncodingWarning fil encoding="locale" &3 . .. ... ... ... .. ..... 13
3 AT RIBL R B R 13
3.1 PEP604: TR A IZEAT . o e 13
32 PEPOGI2: JESHIAEATE . . . o o o 14
33 PEPO6I3: ZRAUTNL . . e 14
34 PEP647: HH P HEXIIZRAURIZS o 14
4 AbisF R 14
5 PrEEib 15
(N @1315] 2873 15
6.1 asynClo. . . . . . . . e e e e e e 15
0.2 AIZPATSE . .+t e e e e e e e e e e e e e e e e e 16
0.3 AITAY .+« v v 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 16
6.4 asynchat, asyncore, Smtpd . . . . . ... L. e e e e e e e 16
6.5 basebd . . . .. e e e e e 16
6.6 bdb . .o e 16
6.7 DISECL . . . o o e e e 16
6.8 COABCS . . . o o i e e e 16
6.9 collections.abC . . . . . . . . e e e e e e e e 16
6.10 contextlib . . . . .. L e 17
0.11 CUISES . . . . v o e e e e e e e e e e e e e e 17
6.12 dataclasses . . . . . . . . e e e e e e e e e e e e 17
6.13 distutils . . . . .. e 18
6.14 dOCteSt . . . . . . o e e e e e e e e e e 18



10

11

12

13

6.15 encodings . . . . . .. e e e e e e e e e e e e 18
6.16 fileinput . . . . . . . e e e e e e e e e e e e e e 18
6.17 faulthandler . . . . . . . . . . e e 18
6.18 8C . . e 19
6.19 glob . . . . 19
6.20 hashlib . . . . . . . L e e 19
6.21 hmac. . . . . . o e e 19
6.22 IDLE Hidlelib . . . . . . o o e e 19
6.23 importlib.metadata . . . . . ..o e 20
6.24 INSPECL . . . . . . L e e e 20
6.25 TErtOOlS . . . . o i e e e e e e e e e e e e e e e e e 20
6.26 linecache . . . . . . . . . L e e 20
0.27 0S v o e e e e e 20
6.28 os.path . . . . L e e e e e e 21
6.29 pathlib . . . . . . L e e 21
6.30 platform . . . . . . L e e e 21
6.31 PPNt . . o o e e e e e e e e e e e e e e e e e e e 21
6.32 py_compile . . ... e e e e e e e e e e e 21
6.33 pyclbr . .o e e e e e e e e e 21
6.34 shelve . . . . . . e e e e 21
6.35 SEALISHICS .« . . v o e e e e e e e e e e e e e e e e e e 22
0.30 SITE . . v e e e e e e e e e e e e e e e e e e e e e 22
6.37 SOCKEt . . . . . e e e e 22
6.38 SSl . . e 22
6.39 sqlite3 . . . L e e 22
6.40 SYS . . .. 23
6.41 tempfile . . . . . L e 23
6.42 _thread . . . . . L e e 23
6.43 threading . . . . . . o o e e e e e e e e e e 23
6.44 traceback . . . .. L e 23
6.45 tYPES . . . .. e 23
6.40 tyPING . . . . . o e e e e e 23
60.47 UNITEESE . . v v v v v 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 24
6.48 urllib.parse . . . . . . L e e e e e e e e e e e e e e e 24
6.49 XMl . .. e 24
6.50 ZIpIMPOIt . . . . . . . L. e e e e e e e 25
PERERAL 25
tH 26
bR 28
#Hig] Python 3.10 28
10.1 Python iEVETHIZEAL . o o e e 29
10.2 Python APL [ZEAR, . . o o o o e e 29
103 CAPIHRIEED . . . o e e 30
CPython = 15 iR % 30
RSt ity 30
C API i8-8 3
13.1 PEP652: @M ABLHUZEDT . . . o oo 31
13.2 AT o e e 31



133 FAHF Python 3.10 . . . . . . . . . e
13.4 FE . o o e

13.5 FEBE . o o o

14 3.10.7 vprity i 22 2 Rk
15 3.10.8 rpy o Sl A
16 Notable Changes in 3.10.12

16.1 tarfile . . . . . . . . e

17 Notable changes in 3.10.15

=51

35

35

35
35

35
35
36

37

BT 3.10.16
H 12 H 08,2024
#ilig# Pablo Galindo Salgado

XS SCEAZE T Python 3.10 AH L 3.9 #OhNA9H45E. Python 3.10 %75 T 2021 4E 10 H 14 H., 3405 E

W25 Ho H A

1 HE--RHER

BTTERIRRE
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« PEP 635, Z5H fiBCILAc: Zhill-5 8
o PEP 636, Z5F {5 VTHL: it

* bpo-12782, JNEFE S E R SO B BAE IR XAV -

R PP BT
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RRER IO
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T A R
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« PEP 632, 7/ distutils bk,

o PEP 623, 7 JHH-#EA-F4% PyUnicodeObject H 1) wstr i i o
« PEP 624, f4[: Py _UNICODE #itg¢#s API

« PEP 597, v %R EncodingWarning

2 FeFe

21 HEIESH L TXEES

BHEC SR AR BFES AR Z A BN SCE B R AIELE S AT S . XAV K L SO BIg AR e
15 LS Z A import S AY AR Ty AR AN ZATIE . BN, DAUR X 2875 Bl SR PR & A )

with (CtxManager () as example):
with (
CtxManagerl (),
CtxManager?2 ()
) e
with (CtxManagerl () as example,
CtxManager2()):
with (CtxManagerl (),
CtxManager?2 () as example):
with (
CtxManagerl () as examplel,
CtxManager2 () as example2
).
TERE A 5 i A SR R 3 mT DA — N S R A5
with (
CtxManagerl () as examplel,
CtxManager2 () as example2,
CtxManager3 () as example3,

EASHAEEM ToRibrasndE LL(D) DhfE. 15 &F PEP 617 5k TR 24077,
(i Guido van Rossum, Pablo Galindo #iI Lysandros Nikolaou 7 bpo-12782 F bpo-40334 HiTifk. )
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2.2 FREMERHEHE
SyntaxErrors

IUAE A FAT B 5 R O PG5 X AR I AR 0 S B4 R 5K DA 355 5 1) (62 B2 170 AN 2 {78 SyntaxError: unexpected
EOF while parsing }-38 3N IEFR AL E . BN, AN (HERKHR “(7):

expected = {9: 1, 18: 2, 19: 2, 27: 3, 28: 3, 29: 3, 36: 4, 37: 4,
38: 4, 39: 4, 45: 5, 46: 5, 47: 5, 48: 5, 49: 5, 54: ¢,
some_other_code = foo ()

ZHIUA B R AR 2 15 AR R TER R (L B

File "example.py", line 3
some_other_code = foo()

S

SyntaxError: invalid syntax

{E145 Python 3.10 1M % th {5 KL ¥ & O S R

File "example.py", line 1
expected = {9: 1, 18: 2, 19: 2, 27: 3, 28: 3, 29: 3, 36: 4, 37: 4,

A

SyntaxError: '{' was never closed

KAty P RR KM AR CRE S SR =5 5) B R IUTE 2 58 10 45 55 1 IF 3K 100 A 2 i 4y
EOF/EOL.

XL RBSR H PyPy fRRERS Z Wi T 7% A
(t Pablo Galindo ¥F bpo-42864 DA} Batuhan Taskaya 7& bpo-40176 H1 57k )

RS TS | ) syntaxError S BRI R o M BUEA SRR B i e B R AR IN A, TS R LS s A
B PO 8. X, AT (R Python 3.10 Z RIFRKE) fLE/R:

>>> foo(x, z for z in range(10), t, w)
File "<stdin>", line 1
foo(x, z for z in range(10), t, w)

A

SyntaxError: Generator expression must be parenthesized

PUAE Python 3.10 HFiXFE 2R 57 -

>>> foo(x, z for z in range(10), t, w)
File "<stdin>", line 1
foo(x, z for z in range(10), t, w)

AAAAAAAAAAAAAAAAAAANA

SyntaxError: Generator expression must be parenthesized

ANk B Pablo Galindo ¥ bpo-43914 HH TRk -
jt%%ﬁi%%lﬂt SyntaxError S ECHEM. Hr i EZM—80 N irs:
o TERIE R AR -

>>> if rocket.position > event_horizon
File "<stdin>", line 1
if rocket.position > event_horizon

Q3]
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(S L —H)

SyntaxError: expected ':'

(Hy Pablo Galindo 7£ bpo-42997 H1 ik . )
o TEHESAW B AR P AR B35S 1 e

>>> {x,y for x,y in zip('abcd', '1234")}
File "<stdin>", line 1
{x,y for x,y in zip('abcd', '1234")}

A

SyntaxError: did you forget parentheses around the comprehension target?

(Hy Pablo Galindo 7£ bpo-43017 H1 ik . )
o FEZUEFIETAFBA L [EKES:

>>> items = {
x: 1,
y: 2
z: 3,
File "<stdin>", line 3
y: 2
SyntaxError: invalid syntax. Perhaps you forgot a comma?

(H Pablo Galindo ¥£ bpo-43822 H 5tk )
o ZANREEBA RS

>>> try:
build_dyson_sphere ()
except NotEnoughScienceError, NotEnoughResourcesError:
File "<stdin>", line 3
except NotEnoughScienceError, NotEnoughResourcesError:

A

SyntaxError: multiple exception types must be parenthesized

(Hy Pablo Galindo £ bpo-43149 H1 57k, )
o FHUEFTAME PSR o A

>>> values = {
x: 1,
y: 2,

Z:

L)

File "<stdin>", line 4
Z:

A

>>> values = {x:1, y:2, z w:3}
File "<stdin>", line 1
values = {x:1, y:2, z w:3}
SyntaxError: ':' expected after dictionary key

SyntaxError: expression expected after dictionary key and ':

v

( Hy Pablo Galindo £ bpo-43823 F1 57k, )
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o try fUBBATF except B finally fURHL

>>> try:
x = 2
something = 3
File "<stdin>", line 3
something = 3
SyntaxError: expected 'except' or 'finally' block

(Hy Pablo Galindo £ bpo-44305 F1 57k . )
o FEWEHHH = 1A R ==:

>>> if rocket.position = event_horizon:
File "<stdin>", line 1
if rocket.position = event_horizon:

A

SyntaxError: cannot assign to attribute here. Maybe you meant '=='_
—~instead of '='?

(Hy Pablo Galindo £ bpo-43797 H1 57k, )
o TE AR <

>>> f"Black holes {*all_black_holes} and revelations"
File "<stdin>", line 1
(*all_black_holes)

~

SyntaxError: f-string: cannot use starred expression here

(th Pablo Galindo ¥ bpo-41064 FH TRk . )

IndentationErrors

Y% IndentationError RHIMERA L L F SORERZ MM R 2400t , AFEA R A :

>>> def foo():

if lel:
x = 2
File "<stdin>", line 3
x = 2

A

IndentationError: expected an indented block after 'if' statement in line 2

AttributeErrors

MITHI AttributeError W, PyErr_Display () FHRUEGI KRR RN G AR m A PR i :

>>> collections.namedtoplo
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'collections' has no attribute 'namedtoplo'. Did you mean:.
—namedtuple?

( Hy Pablo Galindo £ bpo-38530 H1 57 k. )
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B WHEERARW A PyErr_Display () RE/RFHRMBLEMRF A RCR, XA ek L
TR T R A B ORI R R AR I . IX7ERELE REPL 31 41 TPython b2 —Fhi IL )
L

NameErrors

LFT AR RS TS| K1Y NameError B}, PyErr_Display () FFHEAET] A& 58 0 R A 204 B 4 AR gt
W

>>> schwarzschild black_hole = None
>>> schwarschild_black_hole
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'schwarschild_black_hole' is not defined. Did you mean: schwarzschild__
—black_hole?

(Hy Pablo Galindo 7£ bpo-38530 H1 ik . )

Bl WHERWRAVIN PyErr_Display () REARERMILEHERBCARBCR, XaTGEA L
FEAE T HELE HoA [ i SCHE U2 n BB IR . X 7ERELE REPL {51401 TPython Hi2 —Fhd LI
L.

2.3 PEP 626: #igiAf1H T ADERAFBHIITS

PEP 626 7 4 T HORSH TSR0 17 5 Tt HEREAMTRINIR T B o B BRI RS AR 20T L E A i
IR TT A 2 A TE 7 S 0 B T
WO £_1ineno SR B WA TN

ARSI co_Lnotab JEMEC YT HIRFE 3.12 S lR . T ZMARFS B30 AT 0 FCRE B ok i
co_lines () F¥E.

2.4 PEP 634: #fa{tiEXTic
BT SR RN AR R BRI match % &1 R case % &1 HTE GRS DU E . Bt BURRI . g, B

BB VA SRS B . A VT L (AR 7 RE A A S 2R I A R PSR U B . IR AR 45 S B0 3
HET AR BRI AR 2 1 s

BESRE
VT e A 8 TEIA T

match subject:
case <pattern_1>:
<action_1>
case <pattern_2>:
<action_2>
case <pattern_3>:
<action_3>

(FItakss)
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(R —H)

case _
<action_wildcard>

match {BA] 52 — N FRBRIRHAE G A— A8 E A case iEAHIE R A — RIS T R . HAARORIE,
R PR AR T -

1. i | B A TR B 8E (subject)

£t subject 7E match B4 R (E

M _EFI R X subject 5 case )4 M IEAT LA H B BfIA VL RE ] — M8
AT 5 BB A PCC AT AR SR B A o

R BATHINE] D5 e UCES, AR L TR RTERCAT _ B iRe—A> case 154, WERHIMED
PUFEAE AR BEABIA R — A8 e DL HANTEAE S @ BCATAY case 14, W& match fUAS B
ANHFTAEAT e

A

EIRERR

B ARl C, Java B JavaScript (VA S HAVF 2215 5) HHHY switch IR —A FAR CBdlExt 8 55—
{E (50 FEATVCRECAY (a7 B 1 T R R DU AR o switch T A) 38 F BT R IF— R /A NG5 &
Tt case A1 P I {ELUEAT HUA -

SRR DL i1~ o] PAYE Scala Al Elixir 25385 4k 8] . X PP ABIIEE 202 A" mt A
2 A P VERC AR E A1 F (85

EURBEIRERY U7 TR Al RIS W] DA R e RS AL BT R RBOR , (HERA <A
A" J7 2O . ARBO, “AIMEY J7 SR E T NIRRT R R AR, I HLal e H s A R
ZHR Gk, BIRGHAB I FE ] DORBUR— 28 85— case 1H/0) H 14 7 I fELIEA T HUARE A d i PE X
KA, {HEXTT Python [ ELIEHHEAE T HAT RS HARIBUAAR K Ak B ERA: o

EEEX: RE—-1FHE

TEFRAHEX A 7B AR C R i B = — M, RPEIA], BEUCEes) LA FmifE, R, 76T
(BT, status J2UCEEMM . BEEAS case 154, FH{AMIHGRRSRIG. TR, KHFT
5% case M KB BN 1E:

def http_error(status):
match status:

case 400:
return "Bad request"

case 404:
return "Not found"

case 418:
return "I'm a teapot"

case _
return "Something's wrong with the internet”

WAL FIRRE status 2 418, N2k [H]"I'm a teapot”. WIRAZLT FIARE status 2 500, WA
_ 1Y case EATPEFE MM ECAFICEE , I 43R [1]”Something’s wrong with the internet”. 5 yEE iy G — UGS HL: 48
WA _RHER AR OR B AR SR TR . _ 2 TR .

PRATRAREI 1 (“or ™) FE— MR P AL AT LA T T




case 401 | 403 | 404:
return "Not allowed"

FBEFFEITTH

WRFAME S TR H T, i) —A> case B, XA TRIAN:

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"

ARATE case i AR _, FTRES R BURAFAEIERCH TG Ol ARAAAAEDLRE, AT 72—~ no-op. filAN,
IR TAE N 500 /) status , & A& 2E no-op.

HTHFEHENEEMERX

R AE ARG IE, 0 AT AU R & XA, — R ST AR B R x
ARARA y A

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin")
case (0, vy):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (£f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

B AMECE AT (0, 0) , FTABRMER R P EER Y R, BRI S T4
FHEM AR, AR 92 T kHEFWE (point). SHPUFMEE THAAME, XHATIEM
S RO TMRUME (x, v) = point.,

e e IES

URARE I SR AR R, ] AR R4 7, JRTHER— RS s B S B, 1l
o XAMECAT DARF S i Pl P 3128 B v

class Point:
X: int
y: int

def location (point):
match point:

(T IUaksE)

10




FEH LR

case Point (x=0, y=0):
print ("Origin is the point's location.")
case Point (x=0, y=y):
print (f"Y={y} and the point is on the y-axis.")
case Point (x=x, y=0):
print (f"X={x} and the point is on the x-axis.")
case Point ():
print ("The point is located somewhere else on the plane.")
case _
print ("Not a point")

TRUESREENX

PRATDATERELE 0 Hm MR T HE P iy B2 (140 dataclass) i AL B S 4L HE_IML STEARASRE iR
B __match_args__ FPRIEMACNB PR BIEE XL TTHAE . RE %Bil;dﬂ Cx7,7y7), WA A
KRG OF BAZR v B ER] var ACH)

Point (1, wvar)
Point (1, y=var)
Point (x=1, y=var)
Point (y=var, x=1)

BREEX
BT DMEE R . BIAN, ARBATHO RS t A AL e 3, ] DA A T

match points:

case []:

print ("No points in the list.")
case [Point (0, 0)]:

print ("The origin is the only point in the list.")
case [Point(x, y)]:

print (f"A single point {x}, {y} is in the list.")
case [Point (0, yl1), Point (0, y2)]:

print (f"Two points on the Y axis at {yl}, {y2} are in the list.")
case _

print ("Something else is found in the list.")

EREATBEST

FIH AN I, X T B Je A case WA T o {HE BCAT RT AR AE AR 2, B
('error', code, _). ZEHIkEPG:

match test_variable:
case ('warning', code, 40):
print ("A warning has been received.")
case ('error', code, _):
print (f"An error {code} occurred.")

FEFRTE LR, test_variable $FH[ LR Cerror, code, 100) F11 Cerror’, code, 800),

11




)R

FATAT LA — MR L TR, O AR WRARITUNRME, W match KFAREEZHATT 4> case

BRI TE R AR A LB AR AR I OR (2 Al

match point:
case Point(x, y) if x == y:
print (f"The point is located on the diagonal Y=X at {x/}.")
case Point(x, vy):
print (f"Point is not on the diagonal.")

e ES L
SR B

o RLITAEIE, STAMPIREECRA 52 e E X, mHSL R BRI RS WA B, H
PR AU — . AT, — BRI BISNEBAR BRI U ds . T H, Tl — I WA S R,

FEA LR BV BL 47 H3 o

o FPOVBGSCRREIEAT: (%, v, *rest] Ml (x, y, *rest) BMEARLITMEBEF @A, 1E

* ZIEWIARRERI AN _, B (x, v, *_) WTRADERCEL SN HAYF AN A b S HoR 4 H

o Wt AL {"bandwidth": b, "latency": 1} &M — P F M F I 3K "bandwidth" F
"latency" fH. SFFIBANE, BN HE S A . WICHRERAT *rrest. (H **_ 2ITHR

W, BIMAR )
o PR as BRI

case (Point(xl1l, yl), Point(x2, y2) as p2): ...

x1, y1, x2, y2 SR RLAVRAERCA as TRIMTR DL T BT IR, 10 p2 405 H AR RN 00
o REBFHERIEA SRR . B2, BHXR True, False Ml None MRS HLE .
o A R T AR P B o X a4 B AU AT 505 4 PR AR LR S S A

from enum import Enum
class Color (Enum) :
RED = 0
GREEN = 1
BLUE = 2

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

SEEAAF IS I PEP 634, it 522 W PEP 635, HiEAIAHEAES IL PEP 636,

12
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2.5 T[i%&fY EncodingWarning 1 encoding="1ocale" %If

TextIOWrapper fil open () HBRINGRADA% e T HARM - S FE 5 Kk & . T UTE-8 gl T K%
¥ Unix ‘B4, 243TH UTF-8 ST (40 JSON, YAML, TOML, Markdown) B4 W% encoding ¥EMi 22—k
LI n:

# BUG: "rb" mode or encoding="utf-8" should be used.
with open("data.json") as f:
data = json.load(f)

T OE T A R o 2SR, W T R %k Y EncodingWarning., B & fF sys.flags.
warn_default_encoding JNEAEFFHH 715 F K8 & MR A 2t 4 i

Y -X warn_default_encoding $EJiAll PYTHONWARNDEFAULTENCODING 3 J5 FHAH B 44
£ %G R io-text-encoding

3 AXRIERIRRHIHE T

ATV T % PEP 484 2AHRRA typing BLHY TR

3.1 PEP 604: Fith & BB & EH

BIATRURX | ¥ IR ARSI R T— R 2 X S Y ML typing. Union

ST, R AR R .
FEZ A Python A, BRI 52 Z AR S AN s BV I BRI typing. Union:

def square (number: Union[int, float]) -> Union[int, float]:
return number ** 2

RIS BT DA ] S AT ) B ik

def square (number: int | float) —-> int | float:
return number ** 2

XA EE 2 E R isinstance () ll issubclass () HYEE 54

>>> isinstance(l, int | str)
True

L % EEE H types-union B2 PEP 604,

(i Maggie Moss 1 Philippe Prados 7£ bpo-41428 57k, FfH1 Yurii Karabas £ Serhiy Storchaka £ bpo-44490
HRhIE. )

13
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3.2 PEP 612: X2 T E

16 typing B HHE TN EIIASHE T PEP 484 1) Callable fRLAHSEAMELRIEL .
BRI TE SRS A & . AT R T X R A SR80 K25 55— TR N G it
X LT R B O Hids . (MR BIAIAE typing. ParamSpec HHkE|. TEZHIRAH, BA—FhfE H1p
VERE ARSI 4 7 O T 2 2R B R MO M A T 2R TR

5B AT B Concatenate IBHAT. B 5B S AR AL T—E M DA S s A% i 7 HoAt AT J x4
(4 B F I X R TR R . (/R BIWT AYE typing. Concatenate HkF.

2 typing.Callable, typing.ParamSpec, typing.Concatenate, typing.ParamSpecArgs,
typing.ParamSpecKwargs fll PEP 612 & T 24077 .

(1 Ken Jin 7€ bpo-41559 Hi5iHk, F i Jelle Zijlstra 7£ bpo-43783 HilnpAZ & i, PEP Hi Mark Mendoza 5
5.)

3.3 PEP 613: B3| &

PEP 484 5| A\ T RKARGIZ MRS, RESRENTRA AT s E R E . KPR A I 2 (AR G A
FXELARR 7y 2B 5314 R AE, 5512 49 KB 1 51 1 SRR B I . B AnE LR

StrCache = 'Cache[str]' # a type alias
LOG_PREFIX = 'LOG[DEBUG]' # a module constant

BUE typing BURBA —FIK{E TypeAlias MILEARH B A= B2 5144

StrCache: TypeAlias = 'Cachel[str]' # a type alias
LOG_PREFIX = 'LOG[DEBUG]' # a module constant
W2 s R PEP 613,

(1 Mikhail Golubev & bpo-41923 15k, )

3.4 PEP 647: P BE X BB RIPZE

TypeGuard CHHINE] typing BRI RARE AR bR BOT SO 2 B AR L0 (R SR AL 28 3 S 2 A o i
afEE. BIMEZEE, ES0 TypeGuard H3CRPA K PEP 647,

(fy Ken Jin 1 Guido van Rossum ¥E bpo-43766 F1 5k, PEP fy Eric Traut 5, )

4 HihiEStEesy

o int KA TNk int.bit_count (), & [W45 5 A 3G R R Eh — R A8, SRR
“WartE”. (H Niklas Fiekas 7F bpo-29882 H1 57k . )

o PIfE dict .keys (),dict.values () flldict.items () FrR[EIEEA —4 mapping JE@, B
25 WAL T LG LAY types . MappingProxyType X4 . (Hl Dennis Sweeney 7& bpo-40890 HITTHR . )

o PEP 618: lfE zip () BECHE— DALMY strict BUbR, T ZORPTA RO R KERASE .

o BREHSHNNEMY REECORN % Decimal, Fraction DA HAD R B Lo B A0 H 2 5 KN
B O(BPEA __int_ () HYEHEEAE __index_ () H¥E) B9XF4. (i Serhiy Storchaka ¥F bpo-37999
TRk )
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« fH3R object.__ipow__ () jRM| NotImplemented, i%izAFRF LML B FUY R 2 object .
_ _pow__ () flobject.__rpow__ (). (H Alex Shkop fE bpo-38302 H1 57}k . )

o BERLH AR T DR 6 S 4 A 7 A A 3 1, T AP0 431 o 1)
(ARG

o REHEA —FH _builtins_ JEM, MERBPHMATH B TERNER S, TARTHE
__globals_ ['__builtins_ '] P&, WH __globals_ ["__builtins_ "] fFAENIZIE
PERFETERPIAME, AR T 4 mi i 9 B 4. (H Mark Shannon 7 bpo-42990 H1 57k . )

o BT HIINBERE——aiter () fl anext () AAHRMES iter () Fl next () XV FAMR
7%, (H Joshua Bronson, Daniel Pope Fi1 Justin Wang ¥E bpo-31861 H1 57k, )

e BN (Rstaticmethod) M2 ¥ (Reclassmethod) MAE S 4k K 5 ¥ )@ 1 (__module_
_ _name_ ,_ _qualname_ ,__doc_ ,_ annotations_ ) FEHBE N __wrapped__ JEIE.
IeAh, BT EIH e & 5 IR A — R PR XIS . (R Victor Stinner 7E bpo-43682 H15THA. )

o SR EARREAE (PEP 526 5 LK simple name Z MY —PIR A H bR) FEiB4THS AT from
__future__ import annotations 5%, (H Batuhan Taskaya 7F bpo-42737 HFHHHER) .

o RABLHNT G IUAE P DARE RR O @ S R AR 2 . S AR UE In) R AR A, X SE R R R A4 T X R
_ dict__ . XkHET _ annotations_ MUEAEMYE; T £1E B2 7 annotations-howto . ([
Larry Hastings ¥ bpo-43901 Fr 57k )

e TS AEIMEMN, MAE from _ future_  import annotations W25 [l & yield .
yield from . await B{E a5 MM . (H Batuhan Taskaya 7F bpo-42725 Hi 5Tk )

o RIEA R, super () FHATBEMASST 5 RAAHW 2B, PAELE from _ future_ import
annotations W ABEI/EHA#. (i Batuhan Taskaya ¥F bpo-42725 H k)

o float Al decimal .Decimal 2R NaN {H IS A (B IAE B T X1 % 54y . PART, B8 NaN {&
MRS, WHEES AN 0. TEAIERE S ZA NaN [ IAIEAR, BTWRAarhREE, SETET
AT fELs — koK. (i Raymond Hettinger 7£ bpo-43475 157k )

o W _ debug_ HEWK, ¥4 —4 SyntaxError ([if4Z NameError ). (H] Dong-hee Na ¥
bpo-45000 H1 k. )

e SyntaxError W IAEA end_lineno Ml end_offset J@M. WRAHENIE, B2 None .
(1 Pablo Galindo 7 bpo-43914 ik, )

5 HEERR

L] 360

6 BBEAYIRIR
6.1 asyncio

A TEr ) connect_accepted_socket () J5¥%. (H Alex Gronholm ¥E bpo-41332 H157HR)
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6.2 argparse

1E argparse [FE BT, 5 “AIBESE X R PHEROEUCH AT . R AR an SRR iff 1) i o DT
Bt, "IHESEZEJH% ., (i Raymond Hettinger 7F bpo-9694 H157H#R )

6.3 array

WAE, array.array B index () JFIEIIA IR start R stop 4. (1 Anders Lorentsen Fil Zackery Spytz
TE bpo-31956 F1 5Tt

6.4 asynchat, asyncore, smipd

M Python 3.6 JF#fr, X LEAE AR HSCHS o E AR W 3. BUAE X = AN BRI N T — > T A i

DeprecationWarning,

6.5 baseb64

11l base64.b32hexencode () fll base64.b32hexdecode () AXHEH A Y @+ /57 H 75 1) Base32
il

6.6 bdb

B4 clearBreakpoints () , AT EENAC KM, (H Irit Katriel 7£ bpo-24160 H15TH#k)

6.7 bisect

W T 4 bisect By APLYLE key BAKIITTAEYE . (1 Raymond Hettinger 75 bpo-4356 13tk )

6.8 codecs

Hfil—A~ codecs.unregister () pREL, HTHGHX 0 fEID 518 R K EU M . (B Hai Shi #£ bpo-41842
H5THER)

6.9 collections.abc

WA, parameterized generic ) collections.abc.Callable fffj __args__ 5 typing.Callable —%{
T. collections.abc.Callable generic YRR S HURFL T, 2T typing.Callable M4HIH
M. XEWRE collections.abc.Callable[[int, str], str] ¥i#FH (int, str, str) P
B __args__; AR ([int, str], str) . 73Xk, types.GenericAlias BAER AR T
A4k, U%f collections.abc.Callable AT FARIT IR, $rk Bl —A>T2., HEE, collections.
abc.Callable JE¥EMSEMUTE X T RES MR TypeError , Ti#E Python 3.9 HH ] REEER T (fh Ken Jin
1E bpo-42195 H itk )
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6.10 contextlib

BT —A BN SCE PSR contextlib.aclosing () , PABRRZE 4 KM 720 A4 LA AR S 20 R AICs IR 1Y)
%14 . (1 Joongi Kim #1 John Belmonte 7f bpo-41229 157k )
A contextlib.nullcontext () MIARA EFCEHEE 7 H. I Tom Gringauz ¥£ bpo-41543 HTTHR)

A RsyncContextDecorator, PATESCHRM R4 B SUE B N ek -

6.11 curses

FE ncurses 6.1 NP R B O R ECHF S H curses.color_content () . curses.init_color ()
. curses.init_pair() M curses.pair_content () & B #b fif FH. 3 3 1 K K curses.

has_extended_color_support () Bf5H1 N ZH ncurses [ 2 ARt T B 57+ . (1 Jeffrey Kintscher
F1 Hans Petter Jansson FE bpo-36982 H1 5k )

PUAE ) 5 BUTTONS_* Q152 K211 curses FEFRILN), WISTE curses BB, (1 Zackery Spytz 7
bpo-39273 HITTHR)

6.12 dataclasses

__slots__

JF dataclasses.dataclass () H/Migs RN slots %4, (1 Yurii Karabas ¥£ bpo-42269 H15iHR)

XPRX T FE

BRI ST IR _init_ Ik U R T IF B AVFZ TR AR E HUH G 1 T B
ARAT AT AR — > B 1 (S FR S B 119

from dataclasses import dataclass

@dataclass (kw_only=True)
class Birthday:

name: str

birthday: datetime.date

name fl birthday #b@ A _init_ JiAR LR KBTS EL.
ARATATEAEAS 7 B Bl i (R S i 7

from dataclasses import dataclass

@dataclass
class Birthday:
name: str
birthday: datetime.date = field(kw_only=True)

XHWA birthday RURKET . WERIRAERANT B EICE kw_only , SRR M TR PRI TE
it SERAEAR SR B PR P B TR, FIr A KT B HE P IR . PRI A 58 B B2 ST

PRULAT LASE E KW_ONLY Arict i i) Ay 7 Beh 2 SR S 1 o X ml g2 d i LI 3 :
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from dataclasses import dataclass, KW_ONLY

@dataclass
class Point:
x: float
y: float
_: KW_ONLY
z: float = 0.0
t: float = 0.0

X, z Al ¢ BB XEFIES, 1 x My AJ2. (i Eric V. Smith ¥ bpo-43532 151k . )

6.13 distutils
A distutils WERK T, KFAE Python 3.12 F R, HH 45 & f 0 @ AL 7 X UI BE 988 = B4
setuptools fll packaging SE&RUY, T H K ZHCEME F 1K) APLFEFRIE ) H A HL 5 # T DAVE A (2

platform ., shutil , subprocess Bf sysconfiqg)., HHEIEEITH distutils HAWTHRER TR, FHEF
HAWTNREAY N B AR ME 2 47 H O — #5155 PEP 632,

1 Python 3.8 HJE F i) bdist_wininst iy 4 B W K. IAELE Windows H K& ff7 — iF ) 40 3 % >R H
bdist_wheel fitd. (H Victor Stinner {F bpo-42802 H1 57k )

6.14 doctest

RS EN _ _loader_, MFELHEEFH __spec__.loader . (H Brett Cannon ¥£ bpo-42133 H57
k)

6.15 encodings

PAE encodings.normalize_encoding () &ZM&3E ASCI 4. (1 Hai Shi ¥F bpo-39337 FH iRk )

6.16 fileinput

IE fileinput.input () fl fileinput.FileInput HIHN T encoding Fl errors 2. (H Inada Naoki 7F
bpo-43712 HITTER. )

PAE fileinput .hook_compressed () &FE mode }r" H B E4EHT R 0] Text IOWrapper, S5HKE
25 4—5. (H Inada Naoki F bpo-5758 H1 5T Rk, )

6.17 faulthandler

PUAE faulthandler BEHR AR N TESLI IO o) & 75 S A P B . (it Victor Stinner 75 bpo-44466 HiTt
Fik)
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6.18 gc

*H gc.get_objects (), gc.get_referrers () fl gc.get_referents () IiM TEH T4 T. (H Pablo
Galindo 7F bpo-43439 F1 7k, )

6.19 glob

1E glob () Fil iglob () AN T root_dir Fl dir_fd %, W T EE R ESE. (i Serhiy Storchaka 7
bpo-38144 F1 57k )

6.20 hashlib

hashlib #5555k OpenSSL 1.1.1 B{ 5 # i 74<. (i Christian Heimes {£ PEP 644 #il bpo-43669 F1 5Tk . )
hashlib #£3 2 %7 4> 374 OpenSSL 3.0.0. (Hy Christian Heimes ¥F bpo-38820 A HoAth ] BU=E-35 v T ik . )

i Python [ [EIIE i pbkdf2_hmac () B8 F M. H3E PBKDF2-HMAC ${{ 7 Python 77 OpenSSL %15}
AW . (i Christian Heimes 7£ bpo-43880 H1 ik )

6.21 hmac

FIAF hmac FEHAFE N3V OpenSSL 1) HMAC 228, (Hy Christian Heimes ¥E bpo-40645 H1 5Tk, )

6.22 IDLE 5 idlelib

{ff IDLE /] sys.excepthook () (M4JHahf&Aan") . 84T AR 29201, (i Ken Hilton 7¢
bpo-43008 H1 5k )

LR EXEHE . R I TR R4 B Windows 1 Shell/Ed 330 . K47 45 B 32 B8 3E B 2.9 B Ar
o BT AR, HGREAEHE . JEE N EHE G A /N . () Terry Jan Reedy TTHk T bpo-40468
) W4 35S ) 1 BN FAR AR #5551 Windows 4325 . (H1 Mark Roseman #j Terry Jan Reedy ¥ bpo-33962
A,

R E B AR 3.9 HEFFRA

WEINT Shell A%, K FHEREF (“5>7) BEMAFL. “HILREF (<) WhInAMRL. FEgBasrFTSme: k-
U BRI R S, S —ATE AT CAS . FERE SCAR T I AR B R L7 “copy with prompts” 1) |
TR, XML RTT 5k E AT I ZR T &7 SR R e R . (i Tal Einat
AE bpo-37903 H k)

(o s AR T A 2 il e A ok i ik e E U . X AR A AU 2% B AR RARIER” . (62 AT 4T 2 440 shell
MAALAY— A EZSHL. (1 Terry Jan Reedy £E bpo-37892 HiTTHk. )

FERCACVE BC T A R 58 B OB Y mateh | case F o (HXF SR AGESE, HLemm iy oL~
B IEE S, fUE case B Y—2LE . (# Tal Einat ¥£ bpo-44010 H157Hk. )

3.10 ZEfF AR AT A2 -
% pyi SCHEN HiEE S, (H Alex Waygood F] Terry Jan Reedy 7 bpo-45447 $1 57k, )
BT AR L ORAE Shell IR FEER/RFT . (HI Terry Jan Reedy 7F ¢h-95191 HiT7Hk. )
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6.23 importlib.metadata

5 importlib_metadata 4.6 (history) HJEIEE—EK.

PFE importlib.metadata entry points i 1if — 1 # importlib.metadata.EntryPoints 28, Nl 444
FREBEA D SIRAE T AP RS . X TIRSFZ AN EZE R, ES R P aRa kv .

WIT importlib.metadata.packages_distributions (), AT ¥10Zk Python AL A fEAT 5 H
importlib.metadata.Distributions,

6.24 inspect

PR A E X _ loader_, WFEBZEMMH _ spec_ .loader . (H Brett Cannon £ bpo-42133 H1 5
k)

AT inspect.get_annotations (), PATE % 4 X)X G o R R JE 17 K {H. inspect.
get_annotations () W A] DAIE#fHIAEANT 747 R ALY fi#. inspect.get_annotations () BIEMN &
T B AEAr] Python X G yE MRS fe A58 B XTI E 25 5, 165 Il annotations-howto ., 527 %

BKHY, inspect.signature () . inspect.Signature.from_callable () fil inspect Signature.
from_function () MFEWIE M inspect.get_annotations( ﬂé%}'{ﬂ{}ﬁﬁ{m,uo XEMZE inspect.

signature () Ml inspect.Signature.from_callable () Im“ﬁzTU\ﬁ?ﬁ}? FrEpfb M 7. (i
Larry Hastings 7 bpo-43817 H1 51k )

6.25 itertools

WINT itertools.pairwise () (F1 Raymond Hettinger ¥F bpo-38200 1 H{ Rk, )

6.26 linecache

TR AEN _ loader_, MELHEZE{#H _ spec_ .loader . (H Brett Cannon ¥E bpo-42133 #1357
k)

6.27 os

> VxWorks SZHHERER S os . cpu_count () f37#F. (H Peixing Xin ¥E bpo-41440 F1 k)

IMA—"HRE os.event£d () LHBITREEL, PAEME Linux B RS event £d2 . (H Christian Heimes
JE bpo-41001 Fr5TER)

A os.splice (), PMEFEPIANSCIHMARAT 2 RS E A, 1M o518 P Ak 2= [A) R P bk 2 ) 2 ]
Fre i, ,\EF‘*/\XWFT‘* AFF LA TSN TE . (1 Pablo Galindo 7 bpo-41625 HTTHK)

>4 macOS il A O_EVTONLY . O_FSYNC , O_SYMLINK ] O_NOFOLLOW_ANY . (Hj Dong-hee Na ¥ bpo-43106
TUHR)
As of 3.10.15, os.mkdir () and os.makedirs () on Windows now support passing a mode value of 00700 to

apply access control to the new directory. This implicitly affects tempfile.mkdtemp () and is a mitigation for CVE-
2024-4030. Other values for mode continue to be ignored. (Contributed by Steve Dower in gh-118486.)
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6.28 os.path

MAE os.path.realpath () A[$Z— A KEEFE S strict. FHVHN True , WHERASNFAESUEBIGIAT
SeEEY, £k OSError. (] Barney Gale E bpo-43757 F1 5k, )

6.29 pathlib

A PurePath.parents WY %+, (1 Joshua Cannon 7£ bpo-35498 H1 57k . )
>N PurePath.parents ¥l )JF55 4. (1 Yaroslav Pankovych £ bpo-21041 1 5iHR . )

JMA Path.hardlink_to J¥k, B link_to (). M EMNSEIN)FS symlink_to () ME. (H
Barney Gale Tifik T bpo-39950 1)

IAE pathlib.Path.stat () fil chmod () ¥2—A REEFESEL follow_symlinks , DMFE os BB H1 AT
P43, (fh Barney Gale 57k T bpo-39906 )

6.30 platform

Xt M freedesktop.org os-release Fr WE X 4 B OB OB A/E R & b H B Ol platform.
freedesktop_os_release (). (H Christian Heimes ¥F bpo-28468 FHTiEk . )

6.31 pprint

PAE pprint .pprint () FEZ— M X#F S5 underscore_numbers. (H sblondon F#k T bpo-42914
)

IAE pprint AJPASEEFTE dataclasses.dataclass 3Ef. ([ Lewis Gaul TifkT bpo-43080 )

6.32 py_compile

py_compile' W@&ATHEBEMAN --quiet“ %I, ([ Gregory Schevchenko kT bpo-38731 )

6.33 pyclbr

JE pyclbr.readline () fll pyclbr.readline_ex () R[EIHIEEM T Function il Class %4 Ei#
fil—~ end_lineno @M. S5¥AR (FF4E) lineno FHVLEL. (Hy Aviral Srivastava TifkT bpo-38307)

6.34 shelve

PITE shelve BIth7EQ ST @I, BRIARH pickle.DEFAULT_PROTOCOL, A& pickle HMY 3. (H
Zackery Spytz Ttk T bpo-34204 )
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6.35 statistics

fillA covariance () . Pearson [{j correlation () FIfdjEiff] linear_regression () K%, (H Tymoteusz
Wotodzko Tt #kT bpo-38490 )

6.36 site

EAEH A E X loader , NMIELEEEM A _ spec_ .loader . (Hj Brett Cannon f¥ bpo-42133 Hi 5t
i)

6.37 socket

WAE R socket .timeout 42 TimeoutError HH|4% . (i Christian Heimes 7 bpo-42413 FRTTRR. )
fMAJH IPPROTO_MPTCP 417 MPTCP £ 1%M (i Rui Cunha Hk T bpo-43571 )

filA IP_RECVTOS #&Ii, PAFERAILAR 45255 (ToS) B DSCP/ECN FE: (1 Georg Sauthoff TiHk T bpo-44077
)

6.38 ssl

ssl A #isk OpenSSL 1.1.1 B{ B M 4<. (Hi Christian Heimes 7£ PEP 644 F bpo-43669 H1 51k . )

ssl AL Hk B 4] 25 37 4 OpenSSL 3.0.0 FlHi&T OP_IGNORE_UNEXPECTED_EOF. (Hj Christian Heimes £ bpo-
38820, bpo-43794, bpo-43788, bpo-43791, bpo-43799, bpo-43920, bpo-43789 F1 bpo-43811 H 57 fk. )

WA, CFFARBAGEHCFHAFE RS S DeprecationWarning, ssl.SSLContext .options BLiA
WHE T OP_NO_SSLv2 Fll OP_NO_SsSLv3 , MK EMIRCTERR KM EST. FAEs Sl TeE A
B4 . (H Christian Heimes TiHR T bpo-43880 )

IAE, ssIARERA R B LR T BOAME T, AE&RIN A SHA-1 MAC Byl ik apiss
Mo R L2 PERT 112 (71955 RSA. DH Al ECC %4, sSLContext BRIAMIEARMRAHMIL K TLS
1.2, X E I ET Hynek Schlawack FJHF5T. (fy Christian Heimes 57k T bpo-43998 )

237 H MY SSL 3.0, TLS 1.0 #1 TLS 1.1 A2 3B 5 37 FF. Python A& #45H . {H OpenSSL i 1E 1 |
RATHECE . | RiAh T e £ v ge B 1R E T 5.

A ssl.get_server_certificate () HREUNA timeout 2%, (i Zackery Spytz TifkT bpo-31870 )
ssl AEH 2] T HERB M Z r BEWI U4k . (FH Christian Heimes 57k T~ bpo-42333 )
IMA— A E SIS FRiC VERIFY_X509_PARTIAL_CHAIN. (H 10x HikT bpo-40849 )

6.39 sqlite3

°H connect/handle() . enable_load_extension () fll load_extension () M A& ITFH:. (H
Erlend E. Aasland Tk T bpo-43762)
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6.40 sys
AT sy§ .orig_argv @M &4 Python A $WF7 SCLFIFN IR T2 55 (H Victor Stinner T1#k T
bpo-23427

WIT sys.stdlib_module_names, F&FRIEFEBIRZFRASFE. (1 Victor Stinner ¥ bpo-42955 H 5T
Hk.)

6.41 tempfile

As of 3.10.15 on Windows, the default mode 00700 used by tempfile.mkdtemp () now limits access to the new
directory due to changes to os .mkdir (). This is a mitigation for CVE-2024-4030. (Contributed by Steve Dower in
gh-118486.)

6.42 _thread

BAE, _thread.interrupt_main() #%2Z — MW EWNESHEHS BT (BIAG R signal.
SIGINT). (Hi Antoine Pitrou TifikT bpo-43356 )

6.43 threading
il A threading.gettrace() M threading.getprofile() , 4 % H T 3k Bl threading.
settrace () fl threading.setprofile () IXEMKE. (i Mario Corchero HifkT bpo-42251 )

fl A threading.__excepthook__ , JIT#KH threading.excepthook () WIHIIAIE, PABGHEIX N—
2R e HABKIE . (H Mario Corchero TifkT bpo-42308 )

6.44 traceback

PFE, format_exception() . format_exception_only () fl print_exception () RELA]DAIEZ
— NSRS, AERME—AIE S350, (B Zackery Spytz Fl Matthias Bussonnier Tk - bpo-26389)

6.45 types

EHH5IA types.EllipsisType . types.NoneType #l types.NotImplementedType &, DAFR{L—
EHRRA, Al HEERG A AL F . (11 Bas van Beek Tk T bpo-41810)

6.46 typing

FEHEALB R % £ DR I
typing. Literal (U7 HBHCHRLIE PEP 586 3 ILACI% PEP HF R & KA A0 60
I Literal BfEMRETHITS.
2. Literal XF4IRIHIHISHE IR RIE T .

3. Literal W IMAFESHZEKA, Ul Literal[0] == Literal([False] ZHIMIGEHF{E N True,
IAEN R False. ASCRFILHMCE, PR B2 BY S IR AE S R X 4 2
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4. BUE, MR Literal MEMIEMSHHA R hashable , TEHISHEHBIIET] & TypeError B, i
VEREL, TERU] Literal B, SHURAIARA SIS

>>> from typing import Literal

>>> Literal[{0}]

>>> Literal[{0}] == Literal[{False}]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: unhashable type: 'set'

(1 Yurii Karabas #£ bpo-42345 F1 51k, )

MAGF RS typing. is_typeddict () HTHEKEERTEE N typing. TypedDict . ( H Patrick Reader
1E bpo-41792 H 57k, )

e AR T ERAS B typing . Protocol T[] isinstance &R E| & TypeError &Ik
WA runtime_checkable () ZEifige. EZHIRAF, XA S HBGET M. MR P RIS TR
MR 24 5%F H 72818 B runt ime_checkable () 3Eiffigs. (H Yurii Karabas ¥£ bpo-38908 FH TR . )

M typing.io Ml typing.re THEH G AITER & ) DeprecationWarning, X874k A Python 3.8 JF

G T H I RIFEAR R HAS Python WUA RSB . AT JE T X BRI AR PR, 4 MO B M typing
S A. (M Sebastian Rittau FE bpo-38291 H1 57k, )

6.47 unittest

IMAHT 7Y assertNoLogs () , PARMNFEIIA R assertLogs () . (H Kit Yan Choi Fi kT bpo-39385 )

6.48 urllib.parse

Python 3.10 DA F A L4 7E urllib.parse.parse_qgs () fl urllib.parse.parse_gsl () i [a] il
M e AERERS B R, BT EE%E, HAFE W3C Bofiiadil, Xeapizueh R l—fs
AT, BROAER &0 X—BUEWH M T cgi.parse () fl cgi.parse_multipart (), FEAMATNHA
BT XK. W2, S ELE . (B Adam Goldschmidt . Senthil Kumaran £ Ken Jin 51k T
bpo-42967 )

1 URL W AFAEATAF B 247, TTRES S EOE U M. R4 WHATWG 1 FIL 0 38T 1 rfe:3986,
urllib.parse HWENT#REF M URL SR ASCII #474F \n . \r fI\t" " F&, U ExfkdE. &
Bt FELAE N RFE “urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE ¥, ([
bpo-43882 )

6.49 xml

IE xml.sax.handler il A— LexicalHandler 2§, ([ Jonathan Gossage #il Zackery Spytz Tk
T bpo-35018 )
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6.50 zipimport

it A PEP 451 #H % /1y )5 ¥: find_spec() . zipimport.zipimporter.create_module () Hl
zipimport.zipimporter.exec_module (). (Hj Brett Cannon T3k bpo-42131 )

fllA invalidate_caches () 5. (1 Desmond Cheong Tifik T bpo-14678 )

7 THHEEMLAE

o WAE, WEHRE str () . bytes () Ml bytearray () HEHEWR T (/IFKAFE 30-40%) . (H
Serhiy Storchaka Tt kT bpo-41334 )

o WFE, runpy FAMBHEDT ., python3 -m module-name A4 RN [HFEI R 1.4 f%5. 7E
Linux |, Python 3.9 i) python3 -I -m module-name AT 69 &, ifif Python 3.10 HE AT
51 A (40T 184). (H Victor Stinner Tk T bpo-41006 Fil bpo-41718)

o PI7E, LOAD_ATTR {84 “HABAELZAE” HLHl. X THEAUEMHERASIE 36%, X1
FE A JE e 44% . (h Pablo Galindo Fil Yury Selivanov Bk T bpo-42093 ), Ffj Guido van Rossum
TTHR T bpo-42927, FLTIHI#E PyPy il MicroPython s # ) JE#% . )

e WAE, 4 1 —--enable-optimizations #4 # Python B}, & {E R IFMEE S ITF K
Jl —fno-semantic-interposition. iX & ik fl #f £ 1 ——enable-shared W] gcc 4
Python f# B %5 f 32 3 30%. 1H15 1 2 W X kS L& <https://developers.redhat.com/blog/2020/06/25/
red-hat-enterprise-linux-8-2-brings-faster-python-3-8-run-speeds/>_ . (Hj Victor Stinner £ Pablo Galindo

Ttk T bpo-38980 )

e bz2/1lzma/ zlib B T B i & H o REHACH, HfE _compression.DecompressReader
KRN . readall () BE. PUFE, bz2 fREREERAE T 1.09 £5 ~ 1.17 %, lzma f#EHR T 1.20 £5 ~
1.32 f%, GzipFile.read (-1) {7 111 4% ~1.18 f%. (rj Ma Lin 5 #k, M Gregory P. Smith & &,
bpo-41486)

o Y FAFRARIBRTERS, BREI R T IR PR AR QR A BN . AT A AT ER T
H, H HRBON R AT ERHE R AR 1. X — Ui nl e SRy s £ CPU B[] el —
K. (fH Yurii Karabas Fl Inada Naoki 7F bpo-42202 H1 57k . )

o FUE, FEEREE, Wstrl in str2 flstr2.find(strl) , A4 R A Crochemore & Perrin [
CTBRIEDRT SPAFERIRERIE, OB R AT I UK R AT (1 Dennis Sweeney BTk bpo-41972 )

 j _PyType_Lookup () IR AL DASE 55 28 8L @ M 28 A7 A 7 o LR A am A D0 N M fE . X (il
TRARREES A R T 2 1.04 f%. (1 Dino Viehland f£ bpo-43452 W5tk . )

o NHINERBINAE X TP PEP 590 vectorcall ¥ ] 2 %E: map (), filter (), reversed(),
bool () il float (). (j Dong-hee Na Fil Jeroen Demeyer ¥£ bpo-43575, bpo-43287, bpo-41922, bpo-
41873 Fl bpo-41870 ik, )

 BZ2File WYMEREEAL IR NFRIN Ruock FRAGMGE . X MI15F B22F 1 1e TR 21 [R] I 1 S AR T 5
AR EFLZ N, , M8 gzip Al Lzma NN K —E ORI BL—FE. (i Inada Naoki £
bpo-43785 HiTTHk. )
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#H

 HHI Python #2807 R F A G H BIR KT E, flM0 0in x, lor x,0if lelse 2. EXffL
B [Oxlfor x in y] XHES ANFER BB WA FREX CERT AL [0x1 for x in y]
B [0x1f or x in yl)e MAKMRITE, WRECTIEFME G SN XS and, else, for,
if,in, is fll or ME— T RFFHES . FEARPTA T ERUCHEIRES, RSB
i%. (M Serhiy Storchaka ¥F bpo-43833 HH ik, )

o MARMBOTIG, AR I RT3 RG4S Python 2.7 MR EA I IH S AGE L. BIKRAEWT,
find_loader ()/find_module () (#f find_spec () L), load_module () (#f exec_module ()
B, module_repr () (M ARG ATAIM), __package_ JEPE ( __spec_ .parent Bl
%), __loader_  J@M: (gf _ _spec_ .loader HUfU), PAJ _ cached_ B (#f _ spec_ .
cached M) K59 B4 B GEHE importlib H1 iy H AWK FI 7 ¥%). ImportWarning F/E
DeprecationWarning RFHEAH R G| A AT B 7EA I 30 [a) 0 31 7 BB A A A5

o B~ distutils MAZEECHETH, JHRHAE Python 312 sk, WS M AY 1 —T7 TR Z

2N

Fi/oho

e random.randrange () IEEESHOHFHT . ValueError O FHIM N TypeError. (H
Serhiy Storchaka Fl Raymond Hettinger 5k T+ bpo-37319 )

e importlib {4 load_module () J5ik H Python 3.6 2 & # il kN F M, BAE L & il k&
DeprecationWarning. iHM /] exec_module (). (Hj Brett Cannon TiptT bpo-26131 )

e zimport.zipimporter.load_module () E.FHAH# exec_module () f4#. (H Brett Cannon ¥
bpo-26131 H1 7k, )

o MAEFABHEH load_module () £5| %k ImportWarning , Wi exec_module (). (p Brett
Cannon it T bpo-26131 )

e MIEF ARG importlib.abc.MetaPathFinder.find_module () fl importlib.abc.
PathEntryFinder. find_module () £5|% ImportWarning ffij 4 H ek ] importlib.abc.
MetaPathFinder.find_spec () fl importlib.abc.PathEntryFinder.find_spec (). /KA
PAMIiF] importlib.util.spec_from_loader () H#FPh#%4E. (i Brett Cannon ¥E bpo-42134 $157
ko)

Wl B AN R 4 i ] importlib.abc.PathEntryFinder.find_loader() £ 3| k&
ImportWarning i W & /] importlib.abc.PathEntryFinder.find_spec (). A& A] DA
Jf] importlib.util.spec_from_loader () k#HBI#HE. (i Brett Cannon ¥E bpo-43672 F1 ik, )

« Ml ¥£ importlib.abc.MetaPathFinder.find_module () ( importlib.machinery.
BuiltinImporter.find_module (), importlib.machinery.FrozenImporter.
find_module (), importlib.machinery.WindowsRegistryFinder.find_module (),
importlib.machinery.PathFinder.find_module (), importlib.abc.MetaPathFinder.
find_module()), importlib.abc.PathEntryFinder.find_module() ( importlib.
machinery.FileFinder.find_module () ), Ml importlib.abc.PathEntryFinder.
find_loader () ( importlib.machinery.FileFinder.find_loader() ) HJ % 5L ¥l &
5% DeprecationWarning JfFfiETE Python 3.12 "hf#% ik ((Z HI'E17E Python 3.4 H it A L
#5H). (i Brett Cannon 7£ bpo-42135 H1 ik )

e importlib.abc.Finder B FH (BIEFEME— ¥ find_module ()., importlib.abc.
MetaPathFinder il importlib.abc.PathEntryFinder # N FH4ERIZIE. H P 24 8h 4k &
XA ZEF ) —A>. (1 Brett Cannon 7 bpo-42135 F1 57k, )

e imp, importlib.find_loader(), importlib.util.set_package_wrapper (),
importlib.util.set_loader_wrapper (), importlib.util.module_for_loader (),
pkgutil.ImpImporter fl pkgutil.ImpLoader {3 FLIRZSE 8 8 DAY Python 3.12 31 A iE 2L
BB ENTMIRAS CENHEZ BIR Python A 2 HF 44| & DeprecationWarning). (Hi Brett Cannon
TE bpo-43720 FTTHk. ) )
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MESARGESEMABR LK __spec_ J& M F M iR 3] module_repr () M fif I L 1)
__repr_ () F¥. X module_repr () WI{#iH Wi ELE Python 3.12 15[, (H Brett Cannon 7F
bpo-42137 B3tk . )

importlib.abc.Loader.module_repr (), importlib.machinery.FrozenLoader.
module_repr() Ml importlib.machinery.BuiltinLoader.module_repr() © #f 7 M

F i EALE Python 3.12 H1#£[% . (H Brett Cannon ¥F bpo-42136 FRETHR. )

sqlite3.0OptimizedUnicode [ Python 3.3 AZHt#E 2 H) SCRYFIR A i, B E 28N str 5
% . MAEECYEF A, TiEALE Python 3.12 F1#5%:. (H Erlend E. Aasland 7£ bpo-42264 157k, )

KICACRYHI N E RS sqlite3.enable_shared_cache M/EE i FHH, i ESE Python 3.12 %
. SQLite3 SRZIAEIWNM AT . W5 SQLite3 SCHY TR . WSRO ZAl =gl X, T
cache=shared &ifIZHkE A URI BERITHEHEEE . (H Erlend E. Aasland ¥E bpo-24464 H157HR . )

PAF threading KO #EFH:
- threading.currentThread =>threading.current_thread()
- threading.activeCount =>threading.active_count ()
- threading.Condition.notifyAll =>threading.Condition.notify_all ()
- threading.Event.isSet =>threading.Event.is_set ()
- threading.Thread.setName =>threading.Thread.name
- threading.thread.getName =>threading.Thread.name
- threading.Thread.isDaemon =>threading.Thread.daemon
- threading.Thread.setDaemon =>threading.Thread.daemon
(Hy Jelle Zijlstra 7F ¢h-87889 157k, )

pathlib.Path.link_to () B # % M & Wi & AF Python 3.12 F1 8%, iH 2 pathlib.Path.
hardlink_to (). (pf Barney Gale 7£ bpo-39950 H1TiHk. )

cgi.log () B F I ELE Python 3.12 H£5[%:. (1 Inada Naoki ¥£ bpo-41139 5Tk, )

PAF ssl #51% H Python 3.6, Python 3.7 5§ OpenSSL 1.1.0 {2 B4 77 H-51E 3.11 FpAgiE:

- OP_NO_SSLv2, OP_NO_SSLv3, OP_NO_TLSv1l, OP_NO_TLSv1l_1, OP_NO_TLSv1_2 Zi
OP_NO_TLSv1_3 £ #f sslSSLContext.minimum_version # sslSSLContext.
maximum_version {4,

- PROTOCOL_SSLv2, PROTOCOL_SSLv3, PROTOCOL_SSLv23, PROTOCOL_TLSV1,
PROTOCOL_TLSv1_1, PROTOCOL_TLSvl_2 M PROTOCOL_TLS © #f # M 7 & #
PROTOCOL_TLS_CLIENT fll PROTOCOL_TLS_SERVER {0

- wrap_socket () &4 ss1.SSLContext .wrap_socket () 0
- match_hostname ()
- RAND_pseudo_bytes (), RAND_egd ()

- NPN 45 4 41 ssl.SSLSocket.selected_npn_protocol() #l ssl.SSLContext.
set_npn_protocols () &% ALPN fUE,

&5 (PYTHONTHREADDEBUG ¥F3574%5 ) 7E Python 3.10 H1 &2 9% 35 F 3 4-7E Python 3.12 #5611t
- PEFEZE Python (1R 4015 . (H Victor Stinner 7F bpo-44584 HH 57k . )

M typing.io fl typing.re FHIH T ABIER: & h DeprecationWarning., X8 RIHURAE AR
K1 Python A R R RS Ik o AT ] JE THixX L6 R ZR PR M4 O H M typing S A . (Hi Sebastian
Rittau ¥F bpo-38291 HTiHk. )
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9 Bk

e BT complex KWk FYE __int_ , _ float_ , _ floordiv_ , __mod_ ,_ divmod__,
__rfloordiv__,__rmod__ fl__rdivmod__. EflE24&5| %k TypeError., (H Serhiy Storchaka

TE bpo-41974 FRTTHR. )

« ParserBase.error () ¥ CREARA HAKICA XA _markupbase fih) E#ifER. html.
parser.HIMLParser & ParserBase [JMi— T I H'EW error () SEIAE Python 3.5 1 E 4%
4. (1 Berker Peksag ¥E bpo-31844 Hi5i#k . )

e % T unicodedata.ucnhash_CAPI J& M, B £ — 1T N &P PyCapsule Xt %, tH X B FLH
_PyUnicode_Name_CAPI 5tk #i# 2 B C API. ([ Victor Stinner ¥E bpo-42157 F1 ik, )

o MR T parser Bk, TFE 3.9 i T U EHH PEG f@#HTR 1 -5 000 I H fE T I (58 F 1) C Y8 SRR
St —EWEFE N, 35 node.h, parser.h, graminit .h fil grammar.h,

¥ B T N A C API o PyParser_SimpleParseStringFlags,
PyParser_SimpleParseStringFlagsFilename, PyParser_SimpleParseFileFlags #ll

PyNode_Compile, EAfIfE 3.9 il T-UIkEHTHY PEG et migeze i .

« BERT formatter fibk, ‘EfE Python 3.4 O M. B, IF HRZMIL. €
IHIVHRIALE Python 3.6 AR, (HICH BRI EEIR 3] Python 2.7 AL firliZE W2 J5 . B 7 I 2445 Atk
TN EIR A 285 DUEI E A9 AS T . (F Dong-hee Na fil Terry J. Reedy £ bpo-42299 H1itik . )

o & 7T PyModule_GetWarningsModule () pR%L, MAEEHT _warnings FLELTE 2.6 FRglifedie N &
P AR %A 4L . (i Hai Shi 7 bpo-42599 51k )

e M collections Bt T O F5 F 1Y collections-abstract-base-classes [ 51|44 . (i Victor Stinner ¥F
bpo-37324 H1I5TER . )

« loop JEZE MK asyncio ) mJ=g APL iRk, ZHI'EA17E Python 3.8 LT . iX—ik
AR B 2 7 ThIY:

L fRiAL T2 4% APL

2. mES APTH X B HUH Python 3.7 2 2 28 2 [ RBCY A SRR IEAEIZ A TR SR ER . AEK
2 BOEHE B 37 57 R A AL B 1] AP A% AR HIEER

3. RPN R AR T A T I S IR I AL S IR IR B2 2 P A B R
WHEBEIVZEH APLAIKG425Z Loop. THZ [ Python API #% AL SKAREUA S i) B4 LA RS0 7= 6l o
(th Yurii Karabas, Andrew Svetlov, Yury Selivanov #1 Kyle Stanley ¥ bpo-42392 FH iRk . )

10 #24§% Python 3.10

ARTTFI T e Hi A i R DA AT e 2 R AR i A B R AE I
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10.1 Python i&;%hayar{t

o DU 413 2 A RN TEIA T ﬁﬂ%i&%%%ﬁﬁ TR — R (AE 0in x 1) WK% 5
o AERRMIRA P ERFECHTEAE Y, A SUCNTRIR R SRR HE I A5 AR
APRFFARA KA T RS T ) OB 5 2 () As il — A 254% . (i Serhiy Storchaka 7E bpo-43833 HHTiTHK . )

10.2 Python API g935{t

e traceback B M ' ) format_exception() . format_exception_only() #l
print_exception () EREL etype ZH 4 N exc . (] Zackery Spytz F1 Matthias Bussonnier
BT bpo-26389 )

e atexit : ¥F Python jE i, %}ﬂ atexit.register() WM EHE R, MFESiCsRHFE . A
Hi, HAESSEEOCTE, mE— 5 n vk 2ng ., (f Victor Stinner ik T+ bpo-42639 )

o ITE, {Z@ collections.abc.Callable WEMBH LT, KT typing.Callable HE]
HMEE Efﬂi% collectlons abc.Callable[[int, str], str] fy__args_ K (int,
str, str); MPARIE ([int, str], str). i#id typing.get_args() B _ args__ {jlZ
B SR %%Jﬁ?h~ﬂt LAh, 4 collections.abc.Callable G TSI RELTI K
TypeError , [MfE Python 3.9 HF IR fES#ERE A . (H Ken Jin TigkT bpo-42195)

o MAE, MEAEWIES AR 16 i T 5%, socket.htons () fll socket.ntohs () &5|%
OverflowError [fij3f DeprecationWarning. ([ Erlend E. Aasland 7£ bpo-42393 F1 57k )

o The Loop parameter has been removed from most of asyncio’s high-level API following deprecation in Python
3.8.

BUAEAN R PR :

async def foo(loop):
await asyncio.sleep (1, loop=loop)

IVEZSIK

async def foo():
await asyncio.sleep (1)

ISR foo () WS BIRITAL RAET T4 MARRIEAT I PEORFR R (HAETTAE 55— A SRR F LT
), WEEMA asyncio.run_coroutine_threadsafe () HfLE,

(1 Yurii Karabas, Andrew Svetlov, Yury Selivanov %l Kyle Stanley 7 bpo-42392 15tk . )

o IR globals FHPVEAH "__builtins_ ", R4 types .FunctionType & IAERF AR K 24 Hif
{, M A {"None": None}, JXf eval() fll exec () WAL, M def function(...):
E X —> Python FRENIANZ 520, globals 313{2?%& ﬁlﬁ%g CEWRAK T4 AIE. (H Victor

Stmner 1E bpo-42990 Hi Tk . )
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10.3 C API i d)

o T AL T H Y PEG AT AR )Y, C &= API R 4% PyParser_SimpleParseStringFlags
. PyParser_SimpleParseStringFlagsFilename . PyParser_SimpleParseFileFlags

PyNode_Compile DAJiX2e g H #1258 struct _node S

M AE W % M Py _Compilestring () X ¥E AU 5% B 42 4n 5 0 A B X %o A 5 W A A
PyEval_EvalCode () ZJEHIZARTE R HRKME
TR -
- 4 PyParser_SimpleParseStringFlags M PyNode_Compile ¥ i H, #® PA
Py_CompileString () ft#.
- PyParser_SimpleParseFileFlags V%A HEZEHEMR M. M FILE *» SR, FIE
A CIEF RO, RIGHE R Z XG4 Py_CompileString ().

- Bk — > char * 45 SCHEA M SO, A B aUHT R S0, B O E AT g i
— M ERFH io BiHH) PyImport_ImportModule () . PyObject_CallMethod() .
PyBytes_AsString () #l Py_CompileString (), QIFEIFR. (&0 T R A 5 AL B

#85y)

io_module = Import_TImportModule("io");

fileobject = PyObject_CallMethod (io_module, "open", "ss", filename, "rb");
source_bytes_object = PyObject_CallMethod(fileobject, "read", "");

result PyObject_CallMethod(fileobject, "close", "");

source_buf = PyBytes_AsString(source_bytes_object);

code = Py_CompileString(source_buf, filename, Py_file_input);

- X T FrameObject X%, f_lasti W R MER K AN FEMEB, AR T 7 A5
I A, XEWREX NN FEFEEUN 2 ARATHEAFS T WEN APL (] 40
PyCode_Addr2Line () ) . Wi &, FrameObject X2 [ f_lasti A AWIN N Z
W i PyFrame_GetLineNumber () A%k,

11 CPython = BAISEF

o I{E MAKE_FUNCTION $§4- K452 — A~k 747 58 JOAAE N sR 804 . (Hh1 Yurii Karabas Fl1 Inada
Naoki fF bpo-42202 FR TRk )

12 #2 R E

« PEP 644 : Python F{{E%3K OpenSSL 1.1.1 DA FARAS . AFSZHF OpenSSL 1.0.2. (i Christian Heimes 57
BT bpo-43669 )

o Y51k Python IAEFRZE 2 C99 pK4Y snprintf () fl vsnprintf () . (3 Victor Stinner 57 fk T bpo-
36020 )

e sqglite3 F5% SQLite 3.7.15 DA _F A, (i Sergey Fedoseev #ll Erlend E. Aasland 57k T+ bpo-40744 Fll
bpo-40810 )

o BHE, atexit FEHULAIYRIF NN EM L., (i Victor Stinner Tt T bpo-42639 )

o ff configure HIAFIA ——~disable-test-modules I : AHIFH AL test Fidh, (Hy Xavier
de Gaye, Thomas Petazzoni F/1 Peixing Xin Fi#t T bpo-27640)
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« £ ./configure M A d1jil A --with-wheel-pkg-dir=PATH # F. R & T % ik I,
ensurepip B AEY H it FHEHL setuptools fil pip f1: WIHFIHALAAE, Wid Bk,
M A2 surepip 455 )

FELE Linux A AT HUATHT G SR MG BN BEGE 2 O % & - [l Fedora 7E /usr/share/python-wheels/
H 3223 wheel 1, 1M AZEEE ensurepip._bundled f,

(Hy Victor Stinner ik T+ bpo-42856)

e ¥ W T ¥ By configure --without-static-libpython 3% F, M T %% B A~ % &
1ibpythonMAJOR.MINOR. a $#7&F I HAZEE python. o X5 0/

(1 Victor Stinner f£ bpo-43103 157k, )

o MAE, configure HIARLXFIA pkg-config THAGM Tel/Tk Sk SCAFRIFERALE . HAT, X830
ML E AT ——with-tcltk—includes fl ——with-tcltk-1libs WM ERXIEE. (H Manolis
Stamatogiannakis Ttk T bpo-42603 )

e 5 configure M & il A --with-openssl-rpath % W, % & W & L T H & # ) A&
OpenSSL %44 ¥ Python 1) ik #2, 5l 40 ./configure --with-openssl=/path/to/openssl
—-with-openssl-rpath=auto. ([ Christian Heimes Fijik T bpo-43466 )

13 C API gy 3¢

13.1 PEP 652: #&5F kR ABI B4

BAE, TR A Python FIFE R ABL (W HIRERF —ibilH 1) O RalE L. stable fijid T C
AP Al ABI £3 7 M PRUEMIAS 2 I ABI B R 52 2

(ty Petr Viktorin ¥ PEP 652 # bpo-43795 #5iHk. ) .)

13.2 FavsE
o L PyNumber_Index () HIZER—E 2 int K8, WEIPHER int 723261, (H Serhiy Storchaka
TTEA T bpo-40792 )

e Add a new orig_argv member to the PyConfig structure: the list of the original command line arguments
passed to the Python executable. (Contributed by Victor Stinner in bpo-23427.)

o A% PyDateTime_DATE_GET_TZINFO () ffl PyDateTime_ TIME_GET_TZINFO() , Tl
datetime.datetime fil datetime.time X}4 M) tzinfo JEM:. (H Zackery Spytz Tk T bpo-30155
)

« LA PyCodec_Unregister () ¥, FATHHISMLEAEREE. (fh Hai Shi Tk T bpo-41842 )

o IMA PyIter_Send() K%k, A/ Afli A StopIteration FigHh i Ef04s K 4. (H Viadimir
Matveev Tifk T bpo-41756 )

o PR CAPI FfilIAT PyUnicode_AsUTF8AndSize () . (M Alex Gaynor TifkT bpo-41784 )

e A PyModule_AddObjectRef () E%{: 2T PyModule AddObiect () {HAEW I G A MES
How g e 4. (i Victor Stinner BTk T~ bpo-1635741 )

o JILA Py_NewRef () Fll Py_xXNewRef () BAL, T IEEX L5 HTEOT R FZX S . (B Victor
Stinner Tk T bpo-42262 )

o WHE, PyType_FromSpecWithBases () il PyType_FromModuleAndSpec () EREF[#EZ—14 2%
V&5 bases Z%%. (H Serhiy Storchaka BTk T bpo-42423 )
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e PyType_FromModuleAndSpec () HREIAERES NULL tp_doc ##{v;. (H Hai Shi ¥F bpo-41832 H1 5t
k)

o PyType_GetSlot () ERENAER PAREZ #5258, (1 Hai Shi Al Petr Viktorin 7 bpo-41073 H15{H#R. )

o 4 PySet_CheckExact () BEH| C-API HI TR & — P AZ 2T 2 set BYSEHIEA G H T RA
524, (Hy Pablo Galindo £ bpo-43277 Ho1Hk )

WY PyErr_SetInterruptEx (), EAVVEA—MGEZTF S M THITHM. (1 Antoine Pitrou 7£
bpo-43356 HITTHR. )

o BI7E, Python PAVH A S it 2R 3Z B C APLIU(E A T (7556 X Py_DEBUG % ). 7EZFR C API
Hr, R Python J& PATIABI4mi5Y), H Py_LIMITED_APT %:PA Python 3.10 PA_ERUASH HAR, B
2 IUAE Py_INCREF () #l Py_DECREF () BRI NALEIARRECHA , TAEE Vi1 Pyobject.
ob_refent Wbt . FEPIABIET HZ R C APL AT g, /2K°~ H Python 3.8 i PyObject 54k
TE R AR AR 2 AH R (20 bpo-36465 ).

JE ——with-trace-refs FkggiF X (Py_TRACE_REFS %), A H 2 C API. (H
Victor Stinner 57 gk T+ bpo-43688 )

o A Py_Is(x, y) BB, HTWR x X5 2E2 y X5, ST Python H) x is y. iSfiIIAT
Py_IsNone() . Py_IsTrue() . Py_IsFalse() pREL, 4> %IH F X527 K None Hf),
True PAf|Ef False BAfl, (1 Victor Stinner TifkT bpo-43753 )

o By C AT g I 3% Bl #8 H R %X PyGC_Enable (), .PyGC_Disable () .PyGC_IsEnabled ().
XL R AL ALV C ARG . A5 1B RIS PR RS, AT ge Bk,

o H#iPy TPFLAGS_DISALLOW_INSTANTIATION KAIFRIC, FHT2% 1A RS, (H Victor Stinner
Tk T bpo-43916 )

o i Py_TPFLAGS_IMMUTABLETYPE JHARiC, M TRIBAWARAAINT G JANY @ PEA o] 8 B
W& . (H Victor Stinner A Erlend E. Aasland Tk T bpo-43908 )

13.3 #34E% Python 3.10

o MAFE W E X PY_SSIZE_T_CLEAN A feffi[fl PyArg_ParseTuple () fl Py_Buildvalue () #%
X, XS #: est, etd, s#, u#, y#, z#, U# fll 24, S arg-parsing il PEP 353, (i Victor
Stinner FE bpo-40943 H1 57k, )

o 1 T Py_REFCNT () & Bk & N BX ## &5 K %k, Py_REFCNT (obj) = new_refcnt & A 4 i
Py_SET_REFCNT (obj, new_refcnt): £ Py _SET_REFCNT () ([ Python 3.9 F#ifit) . %
Frm RS, IR

#1f PY VERSION_HEX < 0x030900A4
# define Py _SET_REFCNT (obj, refcnt) ((Py_REFCNT (obj) = (refcnt)), (void)O0)
#endif

(th Victor Stinner 7F bpo-39573 H1 ik, )

e T YK, WA AVHEM PyDict_GetItem () WfAMF GIL o BAENIAFT T . (H Victor Stinner 7t
BkT bpo-40839 )

o« MIHF, PyUnicode_FromUnicode (NULL, size) Hll PyUnicode_FromStringAndSize (NULL,
size) £5| kK DeprecationWarning. 1§ F|H PyUnicode_New () FRFAHIH]I4h L HE ) Unicode
%, (f Inada Naoki FijtF bpo-36346 )

o FAAELEMIA _PyUnicode_Name_CAPI (PyCapsule APl unicodedata.ucnhash_CAPTI ) A
N&E C API, (H Victor Stinner TT#k T bpo-42157 )
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o WYE Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix (), Py_! GetProgramFullPath ),
Py_GetPythonHome () Hil Py_GetProgramName () P& E AR AE Py_Initialize () ZHi (£

Pyihon S B fo.2 ) 9535 1 00 3 G0 D imitcconti APY SO i pathconfie. (1
Victor Stinner ¥F bpo-42260 F1 5Tk . )

e JXPyList_SET_ITEM() . PyTuple_ SET_ITEM() fl PyCell SET () Au[F-H/ELAEBEAE.
W, BfE x = PyList_SET_ITEM(a, b, c) flPyList SET_ITEM(a, b, c) = x &RIHH
TR AR, X ATPABG IR if (PyList_SET_ITEM (a, b, c) < 0) ... ZZEMKN &4
i, (f Zackery Spytz Fil Victor Stinner Ti#k T bpo-30459 )

o JE3Z R API {4} odictobject.h, parser_interface.h, picklebufobject.h, pyarena.h,
pyctype.h, pydebug.h, pyfpe.h fl pytime.h B #{# £ Include/cpython H . X3
AP EASE, B ENCATLE python. h B fI3E T S0 api-includes. QIREACHE AT,
% JE M 4G Python.h. (i Nicholas Sim 7E bpo-35134 FH 5Tk, )

« 7§ Ml Py _TPFLAGS_IMMUTABLETYPE & A 43 i >k @ & A& o 48 X %, A~ Z K #i
Py TPFLAGS_HEAPTYPE K fff & KRB XM £ 2/ W& H A IR AELHRKRHET
Py_TPFLAGS_IMMUTABLETYPE. (M Victor Stinner # Erlend E. Aasland it T bpo-43908 )

o RBMA SRR KL Py_FrozenMain M AZKR AP bR, 1% ek £k £ 2238 M T Python [ 5 il it
Z%, (f Petr Viktorin ¥£ bpo-26241 HH iRk . )

134 #H

e« M 7E PyUnicode_InternImmortal () R E 8 7 H, I ¥ 7F Python 3.12 W [&: H W A
PyUnicode_InternInPlace (). (H Victor Stinner FifkT bpo-41692 )

13.5 B}
o BT Py_UNICODE_str* pREl, BoH TH5% Py_UNICODE* 455 . (H Inada Naoki 7E bpo-41123
FI5THR )
- Py_UNICODE_strlen: ffifff PyUnicode_GetLength () 8{ PyUnicode_GET_LENGTH

- Py_UNICODE_strcat: i H PyUnicode_CopyCharacters () B
PyUnicode_FromFormat ()

- Py_UNICODE_strcpy, Py_UNICODE_strncpy: ffi i PyUnicode_CopyCharacters () B
PyUnicode_Substring ()

- Py_UNICODE_strcmp: ffiffl PyUnicode_Compare ()
- Py_UNICODE_strncmp: ffifl PyUnicode_Tailmatch ()
- Py_UNICODE_strchr, Py _UNICODE_strrchr: ﬁﬁﬁ PyUnicode_FindChar ()
« BT PyUnicode_GetMax () . iGTRF|HH (PEP 393) API., (H Inada Naoki 7£ bpo-41103 H1 57k .)

o« ¥I& 7T PyLong_FromUnicode () . i§iT# %] PyLong_FromUnicodeObject () . (H Inada Naoki ¥F
bpo-41103 H1I5TER . )

« % [ T PyUnicode_AsUnicodeCopy (). 1§ ffi Hl PyUnicode_AsUCS4Copy () B{
PyUnicode_AsWideCharString () (H Inada Naoki ¥F bpo-41103 F15THR. )

e % T _Py_CheckRecursionLimit AFf: ¥ O #f PyInterpreterState ZE A ceval.
recursion_limit FrBUf. (i Victor Stinner ¥F bpo-41834 FH TRk, )
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e KB T RKRICA XM B % Py _ALLOW_RECURSION Al Py_END_ALLOW_RECURSION DA K
PyInterpreterState £ {K ) recursion_critical FB. (M Serhiy Storchaka FE bpo-
41936 F5TER. )

o BIR T ARIC AR PyOS_TnitInterrupts () BE%(. Python ] IAfk It & KU 22 2 T (5 5 40
handler: £, PyConfig.install_signal_handlers. (i Victor Stinner TipkT* bpo-41713 )

o BB T PyAST validate () BR¥. ANAEFHEHAA C APL R E AST X145 (mod_ty K%) 7. %
BREEAE T %R C API (PEP 384 ). ([ Victor Stinner ik T bpo-43244 )

« BBR T symtable.h K3 KRG ASCR Y R 2L

PyST_GetScope ()
PySymtable_Build ()
PySymtable_BuildObiject ()
PySymtable_Free()
Py_SymtableString ()

Py_SymtableStringObject ()

Py _SymtableString () EEURNFLEM ABLAIJCEMET, HA symtable.h KRBT 2R C

API,

152 ] Python symtable fEH, (1 Victor Stinner ¥F bpo-43244 F1 k. )

e PyOS_ReadlineFunctionPointer () EEMAZFE C API SL 3041 python3.d1ll F %, It dl -k
Windows HH R E M ABI . T pRE R #22— A~ FILE* S8, FrPATCEEARIEE ABLBUEtE. (H
Petr Viktorin T3k T bpo-43868 )

« BIR T ast.h, asdl.h fll Python-ast.h 3CfF. BEERER A SCR HARE T2 C APL jXsEsk
SO E LR Z AR AN Py BIZE, BRI RESE ar 24 0 %€. il Python—ast .h LT —
AN Yield %, ¥4 5% — Windows <winbase.h> .31 Yield h%e. #5241 Python ast
Y. (h Victor Stinner Tifk T bpo-43244 )

o BT HE struct _mod KA IFAAMENTESRE, HNASEN) AST C API 28RS :

X

PyAST_Compile ()
PyAST_CompileEx ()
PyAST_CompileObject ()
PyFuture_FromAST ()
PyFuture_FromASTObject ()
PyParser_ ASTFromFile ()
PyParser_ ASTFromFileObject ()
PyParser_ASTFromFilename ()
PyParser_ ASTFromString()

PyParser_ ASTFromStringObject ()

RBCR AR BB TR C API, ([ Victor Stinner Tk T+ bpo-43244 )

o BER T U T I RER T pyarena.h

PyArena_New ()

PyArena_Free()
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- PyArena_Malloc ()
- PyArena_AddPyObject ()

DXEEPREARICA SRS, HARET 2R C APL, U gmikas Wb . (H Victor Stinner Tk T bpo-43244
)

e PyThreadState.use_tracing il EgME, PAPLAL Python . (Hy Mark Shannon 7£ bpo-43760
DTk )

14 3.10.7 i EEZ L5

A RERIAAMRE, 2 (36 . 4. 8 (\EH]) . 16 (H73kfl) . 32 DUAMENEEHE int il str Z[H]
BEATHE, IR EAFER T S ol — BRI, 24l valueError, DAMEG R SAEE 2 T 20
AR S5 Tt o 3@ X CVE-2020-10735 MIZZ MR 7 %8 o iXANBRT AT DB S PR EE AR & a2 TIHEAREK sys API
HATECE B ZE ] . 20 integer string conversion length limitation (4. ERIAFRHil 2 F4FER TE 200 4300 {750+

15 3.10.8 b EELZ L5

The deprecated mailcap module now refuses to inject unsafe text (filenames, MIME types, parameters) into shell
commands. Instead of using such text, it will warn and act as if a match was not found (or for test commands, as if the
test failed). (Contributed by Petr Viktorin in gh-98966.)

16 Notable Changes in 3.10.12

16.1 tarfile
o tarfile PRI VAN shutil . unpack_archive () #HY T filter ZHLPAFLVFBRHI AT BES N
ANEAE S tar REPE, FIA0FE H AR H sk AN B SO AH K415 S I tarfile-extraction-filter, #F Python

3.2 W, AN filter ZEU00 5K 78 DeprecationWarning, fE Python 3.14 /1, BRIAERFIH R
'data'. (H Petr Viktorin 7£ PEP 706 H1 ik . )

17 Notable changes in 3.10.15

17.1 ipaddress

« & 1F T IPv4Address, IPv6Address, IPv4Network fll IPv6Network H f#] is_global #i
is_private {74,
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17.2 email

o AR RHRA TR B AR K IR i S 1

PAE generator &4 /FHL (B A) ANIEMMIT S A FARL, BIUCRB @I £ MRk el 5
FRSREAE I AR5 . WERIRTR ZAE I 245, W& verify _generated_headers. (H
Bas Bloemsaat #{] Petr Viktorin 7 gh-121650 FR TRk . )

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