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21 HFEIESH L TXEESE

PUEC SR ANZ BFES AR Z A BN SCE B AIESEZATILAT S . X AVFRRE R BT SCE RIg AR RE
1% VA5 2 i import iR Ty A KM ZATHIE A BN, DA X SR B SR B AR 2 A R

with (CtxManager () as example):
with (
CtxManagerl (),
CtxManager?2 ()
) :
with (CtxManagerl () as example,
CtxManager2()) :
with (CtxManagerl(),
CtxManager?2 () as example):
with (
CtxManagerl () as examplel,
CtxManager2 () as example2

TER AL 5 A 7 AR R T AGE ] — N S 4

with (
CtxManagerl () as examplel,
CtxManager?2 () as exampleZ2,
CtxManager3 () as example3,

EASHEEME R TR AT e LL(D YifE. 168 PEP 617 5k T 24077,
(f Guido van Rossum, Pablo Galindo F/I Lysandros Nikolaou ££ bpo-12782 i bpo-40334 H1 57k . )

nwn

2.2 ERENEIRE
SyntaxErrors

BUAE 2 R B 5 R K PR I AR I RS S B3 R SR PG 5 (9 (LB 1T AN /2 S8 SyntaxError: unexpected
EOF while parsing H4810 A IEFALE . B0, HROANAR (ERR KR “(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()

ZHIBA RS 2 S 2 NE R TER A R A
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File "example.py", line 3
some_other_code = foo()

A

SyntaxError: invalid syntax

{HAE Python 3.10 I 2 % i (5 EV B R 2 A IR -

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

SyntaxError: '{' was never closed

Ry, MR KM A7 ER N CREES SR =51 9) BB R BUAE 2 18 10 745 55 1Y T 3K 100 A 2 4 A
EOF/EOL,

IXBEMHE R UEOR B PyPy MRS Wi A EA T A
(g Pablo Galindo FE bpo-42864 DA}z Batuhan Taskaya ¥F bpo-40176 H1 57 Fk . )

fERERRITS ] K1) SyntaxError S B T M BUBE B A B 2 B R AR N 2, T A2 R R
F AL E . XFE, A ([F Python 3.10 2 FiffkAE) AU E/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)

N

SyntaxError: Generator expression must be parenthesized

UAE Python 3.10 f 1% 1 7 F i -

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

AAAAAAAAAAAAAAAAAAAA

SyntaxError: Generator expression must be parenthesized

X AP 2 i Pablo Galindo £ bpo-43914 HH TRk «
KEHIEGH L1k syntaxError RETHECHAIN. i 80— T FR:
o FERIEHZ BIER

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

A

SyntaxError: expected ':'

(Contributed by Pablo Galindo in bpo-42997.)
o AEAESEH H AR A AT R 55 1 o4

>>> {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?

(Contributed by Pablo Galindo in bpo-43017.)
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* AEZ WL T HE P RIRA A Z AR IE 5

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

(Contributed by Pablo Galindo in bpo-43822.)
* ZNRHERBAN R TES

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

A

SyntaxError: multiple exception types must be parenthesized

(Contributed by Pablo Galindo in bpo-43149.)
o SIS : P

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

Z:
}

File "<stdin>", line 4
Z:

~

SyntaxError: expression expected after dictionary key and ':'

>>> values = {x:1, vy:2, z w:3}
File "<stdin>", line 1
values = {x:1, y:2, z w:3}

A

SyntaxError: ':' expected after dictionary key

(Contributed by Pablo Galindo in bpo-43823.)
o try fUEHAIF except B finally fUHHL:

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

(Contributed by Pablo Galindo in bpo-44305.)
o TEHE R = TiAg ==:
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>>> if rocket.position = event_horizon:
File "<stdin>", line
if rocket.position = event_horizon:

A

[N

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

(Contributed by Pablo Galindo in bpo-43797.)
o TEf-FRPERRE <

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

~

SyntaxError: f-string: cannot use starred expression here

(Contributed by Pablo Galindo in bpo-41064.)

IndentationErrors

¥Z IndentationError R IERA L L F SORERZ MU RG240t , WFHTHA R A :

>>> def fool():

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

A

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

AttributeErrors

WFTHI AttributeError B}, PyErr_Display () BT | & BH WS 2 RUE L4 Frag aid

>>> collections.namedtoplo
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: module 'collections' has no attribute 'namedtoplo'. Did you mean:.
—namedtuple?

(H1 Pablo Galindo £ bpo-38530 15k, )

Bl WEEWRARWA pyErr_Display () RE/RERMBLEMR A RCR, XAk L
TEME T T R H A B R SCR R R R AR I . IX7ERELE REPL {31401 TPython -2 —Fhi L)
L.
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NameErrors

FT AR TS | K HY NameError B}, PyErr_Display () FFHEAET| A& 58 0 R A0 20AR B 4 AR g
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 1ok, )

B WHERWRARVAN PyErr_Display () KRB RMBLEHERBCARCR, XTREA L
AEAE TR A [ SR BN BB I . XA E R4S REPL {3l 40 [Python Hg —Ff ILHY)
L.

2.3 PEP 626: ZEifiAF0H it TRPERBHOITS

PEP 626 ik T SEAGHTEA0TT 2 I TR, FEREAM TR TR, PR BT 0 RIS AT 27 ELL A
TR RTBATA S AT T 5 03B R
WXT4) £_11neno RHEREE @ SRS .

ISR E M co_Lnotab JEMEC YT AIRFE 3.12 kR . T ZMARFS =40 AT 0 FCRE B ok i
co_lines () H¥.

2.4 PEP 634: #ZE#{LiE= T
BT SR AR RN AR R BRI match 5 &1 R case 5 &1 UL GE AR DU D . Bk BRR . B, B

BB VA SRS B . A VT L AR 7 REAS A S 2R M A R PSR U B . RIS ER 45 S B0 3
FEET AR BRI AR 2 i 31

BESRE
P DU A8 BRI AT

match subject:

case <pattern_1>:
<action_1>

case <pattern_2>:
<action_2>

case <pattern_3>:
<action_3>

case _
<action_wildcard>

match BA] 52— N FRBATRHAE G PA— A8 E A case TEAHIE R A — RIS T R . ORI,
R PR AR -

1. B R AR B (subject)
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2. &% subject fF match 1&A] FR{H
3. M EZITX) subject 5 case i) TR MR T HUR BB IA PE R 2] — M5
4. PATHREHIAVCEC AR BRI Bh 1 .

5. WRBAFNE—A5E ERIILEC, WAREESE T 6 B RCAT _ fiR)G—1 case i), WIERFGUHIIES
PEPCAES . AR BA BHIAE]— A58 R VEBCH HANTEAE T B RCATAY case T64], W& match fCAD B
APATAEATHRAE -

EIRERR

B AT A2 C, Java By JavaScript (A S HABVF 218 F) i) switch i AP —A B AR B4 5—A50
{H (5 FEATVCEC A &7 2 T ARSI VC R R o switch 1) 3 B9 R — AT /b U S
T case i) Y FII(ELHEA T HUAKL

B R PR il o] DAYE Scala Al Elixir 255 k8] . X PP ABCIEE)r 202 “FHIvE” mIf A
2 U BT SV C A B A 1F - (1K)

BRI U7 TR Atk RIHES N DA R e RS AU BIT R RBOR , (HER S
AL 7 2O . ARBO, “REINEY JrsRE T NIRRT R R AR, I HLl s H s A R
ZHR G, BIREHACBCTERE ] DORBUR— A28 85—~ case 1H/1) 1 7 THHELZEA T HLAR ) B f] AR 5C
KM, (HEXTT Python ) ELIEHHEAE T AT HARSBUA AR AL B A o

EaEX: RE—-AFHE

A A B AR IC R i B = — M, RPEIA], BEVCEes) LA i, B, 75T
fIBF, status J2UCEGEAM . BIEEAS case 1547, FHARIHHRRSRIG . TEG, KFFT
5% case M X BB 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 []"I'm a teapot”. WIHAZLT FIARE status 2 500, WA
_ [ case JEAEHE M EBIAFUCHEL, F 43R [7]"Something’s wrong with the internet”, EVEE 5 — LI H: A
WY _RHER BB OR B AR SR L. _ 2 TR

PRATRAREI | (“or ™) HE— AP AL G LA T I

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




FBE 91T

WEARFAME S TR B] T, Riii)s—A> case B, XAMBI TR

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot”

WSRATE case ifFAJH A _, FTRES I BUAAFAEIERCH IS DL ARAAEAEDLRS, AT 42—~ no-op. filAN,
WREA TN 500 () status , &K no-op.

HTHFEHENEEMNERX

R DAE ARG AL, 0 AT AU R4 e Ar & XA, — R S T AR B 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, Vy):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

B AEE AN (0, 0) , FTABRER LR P EER P . B RS S T 1
FHEM AR, AR 92 T RHEEFWE (point). SHEPUFMHE THME, XHATEM
S ERUTRUME (x, v) = point.,

RIS

URARGE I SR EHARI R, R0 AR R4 7, JRTaER— RS s B SRR, 11—
o RXAPRECAT DARS S i Pl P 31 28 v

class Point:
X: int
y: int

def location (point):
match point:
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):

(QE9)

10




(R —H)

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")

TRUBESHERNX

PRATATERELE N Hm B i T e g B2 (130 dataclass) A2 B S 4L ﬂg—nj\l_ SR 2 i
B __match_args__ FEERIEMA N B E AR T AE . sk b%ﬁl}dy Cx”,7y"), MPATR A
XIPHENH OF BARERF v JBPEGE R var ) -

Point (1, wvar)

Point (1, y=var)

Point (x=1, y=var)
(

Point (y=var, x=1)

BREERX
BT PMER IR - B, ARIATA R R th SR RES 2, WE R] AKAE R L

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 1list.")
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.")

ERAEXTIBECH

FIHACM I, X2 U i J5 — A case A T o {HEE BCAT TT AR AE AR e, 4
('error', code, _). ZHkPE:

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

TE ERTE LT, test_variable $A] L Cerror, code, 100) fil Cerror’, code, 800).

11




)R

FATAT LA — MR LE TR, RO AR WSRO RME, W match KFAREEZHKTT 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, STAMPIREER A 2 e FE & X, i HSL R BRI RS WER 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 JPHIBIA CHEERATF: [, v, *rest] Ml (x, y, *rest) MIEMHEMTHERMAE BT, 7E
* ZJEAFREA DA _, HIb (x, v, *_) FIRAPCEREL SN SR B BT SO g8 e R 4R H -
o [t A5 X {"bandwidth": b, "latency": 1} &M — P F M F I 3K "bandwidth" F

"latency" fH. SFFIEANE, BN H S AN WICHRERAT *rrest. (H **_ 2ITHR

W, BIMAR )
o PR as KBTI

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 REBF IR SRR . B2, BHIXR True, False fl None M 2R HS L.
o R AR P R o X a4 B TN 505 (4 PR AR LR R 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 : (")

SEEANF IS I PEP 634, il 5BLH 2 0L PEP 635, HIFAIHFES L PEP 636.

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

TextIOWrapper fil open () WBRINGRADA% L T HARM - S FE 5 K & . T UTE-8 gl T K%
¥ Unix ‘B4, 243TFF UTFE-8 30 (5140 JSON, YAML, TOML, Markdown) B4 W& encoding ¥EMi 22— 3w
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 75 F K8 & MR A g 2t 4 i

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

3 BREBRRHIHE T

AT I B PEP 484 JURBURA typing HES 1200

3.1 PEP 604: FityX BB S EH

GIATRUHX | Y IEAIA TR EREAT . B T —FFR 28 X s Y WML £yping . Union

ST, R AR R .
FEZ T Python A, B2 Z RIS HIN s BUY KB, [ 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 P EE 2 E R isinstance () ll issubclass () HYEE /S5

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

L % EEE H types-union 2 PEP 604,

(y Maggie Moss #/ Philippe Prados 7£ bpo-41428 Fi5i#k, Ff 1 Yurii Karabas #1 Serhiy Storchaka ¥£ bpo-44490
kb )

13
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3.2 PEP 612: X&HigTE

£ typing BBHGHIG T PRI ASIE ] T PEP 484 [ Callable fe LGSR AR (E B .
BRI SRS AL & B RAE— AT X RTS8 S 25 75— AR R G X it
HH LT R R B g . SR BITTAE typing. ParamSpec HRE|. FEZ AT, BoA —Ffa H1p
TRBE AR A B ) 07 2O T S B RO A T 2 AR

B AITUZ B Concatenate i, B HESHARA RE—E U DAFEXTE IR bR 1 HAR TR IR
R S R BT R BUAR . SR BT ATE typing. Concatenate HHRE.

£ typing.Callable, typing.ParamSpec, typing.Concatenate, typing.ParamSpecArgs,
typing.ParamSpecKwargs 1 PEP 612 3¢ T f#E L4077,

(rh Ken Jin ¥£ bpo-41559 57k, FfHi Jelle Zijlstra ¥E bpo-43783 A PA/b& k. PEP iy Mark Mendoza 1
5.)

3.3 PEP 613: 3#5&

PEP 484 5|\ 7 RBZ RS, HESRENTEA AR s E R E. KRR A I 2 (2R 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 —MFIR{E TypeAlias nILEARH B A= B2 5144

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

(1 Mikhail Golubev 7 bpo-41923 H1 57k . )

3.4 PEP 647: AP B L BY2EE{RIFEE

TypeGuard SR INE] typing B RIRVESRBLORIP 48 R BT Bt S 2L A0 0 ) B2 45 B A B oy
ER. BTHEZEL, S5 TypeGuard 3R PA K PEP 647,

(Hy Ken Jin F1 Guido van Rossum FE bpo-43766 H1 ik, PEP [ Eric Traut %, )

4 HihiEStEesy

o int BB T — Nk int . bit_count (), iR [EI44 5 BEU) E IR EN — R, SRR
“WartE". (H Niklas Fiekas 7£ bpo-29882 H1 57k, )

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

* PEP 618: BlfE zip () BRECHE— DALMY strict Hihn, MTZORBIAA ARSI KBRS

o BRBEHSHNNEMY RREORN % Decimal, Fraction DA HAD R B 5o B A0 H 2 5 K
BEO(BPEA _int_ () H¥EMEEAE __index_ () H¥E) B9X%. (i Serhiy Storchaka £ bpo-37999
TRk )
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* fI2R object.__ipow__ () iR[i NotImplemented, ZIZSEAFFf IEHHHLIE IEFUH IR 2 object .
__pow__ () flobject.__rpow__ (). (H Alex Shkop ¥ bpo-38302 F15ijik. )

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

s REHEA —AFH _builtins_ JEM, MERBPHATHE WA TERNER S, TARTHE
__globals__ ['__builtins_ '] P&, @H __globals__ ["__builtins_ "] fFAENIZIE
PERFETERPIAME, AR T4 mi i 9 B 4. (H Mark Shannon 7 bpo-42990 H157Hk . )

o WEI TP E R R ——aiter () Fl anext () A SHRMES iter O Ml next () X SEHR
7. (H Joshua Bronson, Daniel Pope F/ Justin Wang ¥F bpo-31861 FH 5Tk, )

e ¥ N (@staticmethod) M12E i ¥ (Reclassmethod) MAE S 4k 7K 5 ¥ )@ 1 (__module_
__name_ ,_ _qualname_ ,__doc_ ,__annotations_ ) FEHBE N __wrapped__ JEIE.
WAk, BRSO EIAER 25 # R B AT R XI5 . (B Victor Stinner 7£ bpo-43682 H 5Tk . )

« SR EARRYESE (PEP 526 5 LR simple name ZAMY—YIR A HbR) FEiBfTHf AT from
__future__ import annotations K%M, (] Batuhan Taskaya f& bpo-42737 FRTTk ) .

o RABLHNT G IAE P DARE R5 O @ S e AR 2 . S AR UE ) R ARAY, X SE R R R A4 T X R
_ dict__ . XkHET __annotations_ MIEAENYE; B £{E B £ 7 annotations-howto . ([
Larry Hastings ¥& bpo-43901 ik )

s HT S AEIMEMN, MAE from _ future_ import annotations W25 [l A& yield .
yield from. await (M@ FAAIEM. (b Batuhan Taskaya fF bpo-42725 FR Tk )

o RYPEAS R, super () FIHAMT]REMCARSTF S R FIAA, BAEFE from _ future_ import
annotations W ABEI/EHA#. (i Batuhan Taskaya ff bpo-42725 H15THR)

e float KAl decimal.Decimal 2R NaN {H IS A (EIAE B T X1 % 54y . PART, B8 NaN {&
WAL, WA AN 0. FEAIEME S ZA NaN [ MAIEGR, TR ammsdE, SETET
A AT fEL: — koK. (i Raymond Hettinger £ bpo-43475 H15ik)

o W _ debug_ HEWK, ¥4 —4 SyntaxError ([ifi2 NameError ). (Hf Dong-hee Na ¥
bpo-45000 HiTtHk. )

e SyntaxError SHIAEA end_lineno Ml end_offset J@M. WRAFENE, B2 None .
(H Pablo Galindo 7£ bpo-43914 H1 ik, )

5 HEERR

e oo

6 BBEAYIRIR
6.1 asyncio

AT 5t connect_accepted_socket () J5¥%. (1 Alex Gronholm ¥E bpo-41332 F1 ik )
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6.2 argparse

1E argparse [FEEIH, 5 “AIBESE X PHEROEUCH AT . R AR an SRR i 14 o DT
B, "IHEZEZEH% ., (i Raymond Hettinger ¥F bpo-9694 H1 57k )

6.3 array

WAE, array.array B index () JFIEIAG A& start Fl stop 250, (1 Anders Lorentsen #{l Zackery Spytz
7E bpo-31956 F1 5Tt

6.4 asynchat, asyncore, smipd

M Python 3.6 JF 4, X LEASE B AE HSCRE o E AR W 3. BUAE X = AN BRI N T — A T A i

DeprecationWarning,

6.5 base64

11l base64.b32hexencode () fll base64.b32hexdecode () AXHErH A Y @+ 750 # 75 ) Base32
il

6.6 bdb

B4 clearBreakpoints () , AT EENAC WM. (H It Katriel £ bpo-24160 H15THR )

6.7 bisect

WM T 4 bisect Bl APLYES key BACHITTAEYE . (i1 Raymond Hettinger 7 bpo-4356 th it )

6.8 codecs

Hfil—A~ codecs.unregister () pREL, HTHGHX g0 fEID 2518 R K EU M. (B Hai Shi ¥£ bpo-41842
H5THER)

6.9 collections.abc

WAE, parameterized generic 1) collections.abc.Callable ) _ _args_ 5 typing.Callable —%{
T. collections.abc.Callable generic IIfE RIS HURFAL T, T typing.Callable M4HIH
M. XEWRE collections.abc.Callable[[int, str], str] ¥4#FFH (int, str, str) W
B __args__; AR ([int, str], str) . 73Xk, types.GenericAlias AER AR T
A4k, U%f collections.abc.Callable AT FARYT IR, $Fk Bl —A>T2., H{HEE, collections.
abc.Callable JE¥EMSEMUTE X TRES MUK TypeError , TMFE Python 3.9 HH ] REFLERER 1. (1 Ken Jin
1E bpo-42195 Hr itk )
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6.10 contextlib

W T — T OB PEE contextlib.aclosing () , PABREZEA X T84k g IR R RS Boa IR
%74 . (i Joongi Kim #/1 John Belmonte ¥£ bpo-41229 157k )
M contextlib.nullcontext () MIASA FFSCEREECRr. Hi Tom Gringauz 7 bpo-41543 H1TTHR)

A RsyncContextDecorator, PATESCHRM A B SUE B N 8% -

6.11 curses

FE ncurses 6.1 NP R B O K EBCHF Sl 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 () K581 N2/ ncurses [ 2 A2t T R 4 57+ . (1 Jeffrey Kintscher
F1 Hans Petter Jansson 1E bpo-36982 H1 57k )

PUAE RS f BUTTONS_* QIR Z HHEJZ MY curses EFEHE), WISTE curses W&, (Hy Zackery Spytz 7&
bpo-39273 HITTHR)

6.12 dataclasses

__slots__

JF dataclasses.dataclass () 2z PRI slots 240, (H Yurii Karabas £F bpo-42269 H157H#Hk)

XPRX T FE

BARFEBHE SR A U _init__ ik A B P BE. VR Il AR E R B P 7 BL.
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 #@ AT _init_ kMR KT S AL
ARATATEAE A7 B Bl i (R S HE 7

from dataclasses import dataclass

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

RXHWA 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 VAT E KW_ONLY FictJ 1 4 BT A 5 B @ A SR B 71 o 3K mT BB i DL R T3 -
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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

Here, z and t are keyword-only parameters, while x and y are not. (Contributed by Eric V. Smith in bpo-43532.)

6.13 distutils
A distutils WERK T, KFAE Python 3.12 F 8RR, HH 45 & 0 @ AL 7 X UI BE 9% 58 = B4
setuptools fll packaging SE&RU, T H K ZHCEME F ) APLFEFRIE ) H A HL # T DAVE A (2

platform ., shutil , subprocess Bf sysconfiqg)., HHEIEEITH distutils HAWTHRER TR, FHEF
HAWTREAY N R AR ME 24 H O — #5155 PEP 632,

TE Python 3.8 H1 [ 5 i) bdist_wininst Ay % O & Bk, BLAELE Windows Hr % 11 — i il £ #E #7 R 1
bdist_wheel fiyd. (H Victor Stinner 7£ bpo-42802 F1 57k )

6.14 doctest

RPN EN _ loader_, MFPLHREMH _ spec__.loader . (H Brett Cannon ¥£ bpo-42133 H57
ik )

6.15 encodings

PAE encodings.normalize_encoding () &ZM&3E ASCIH F=4F. (1 Hai Shi ¥ bpo-39337 HoiEk)

6.16 fileinput

IE fileinput.input () fl fileinput.FileInput HIEHN T encoding Fl errors 2. (H Inada Naoki 7F
bpo-43712 H1TTER. )

PAE fileinput .hook_compressed () &FE mode N’r” H AW E4EE R 0] Text IOWrapper, SHKE
25 4—5. (H Inada Naoki F bpo-5758 H1 TRk, )

6.17 faulthandler

PUAE faulthandler RHL LG A by B DS ] 275 A A2 P2 B % . (i Victor Stinner 7 bpo-44466 H1 ok )
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6.18 gc

H gc.get_objects (), gc.get_referrers () fl gc.get_referents () IRHITH T4 F. (H Pablo
Galindo 7£ bpo-43439 ik, )

6.19 glob

1£ glob () Ml iglob () H¥EHIT root_dir fl dir_fd 2, HT 352 R ETE. () Serhiy Storchaka 7
bpo-38144 F1 57k )

6.20 hashlib

hashlib 353K OpenSSL 1.1.1 B{ 5 # A<, (1 Christian Heimes 7£ PEP 644 #{ bpo-43669 F 5Tk, )
hashlib #3244 374 OpenSSL 3.0.0, (Hy Christian Heimes ¥E bpo-38820 Az HoAth jia] 5 5537 vp 57K - )

#fi Python [ [RliR i pbkdf2_hmac () T# M. #k PBKDF2-HMAC ¥£{{#£ Python 7745 OpenSSL %% fr}
AW H . (H Christian Heimes £ bpo-43880 157k )

6.21 hmac

PIAE hmac 2 FE N8 OpenSSL (1) HMAC 223, (Hy Christian Heimes 7£ bpo-40645 H1 57 #k . )

6.22 IDLE 5 idlelib

{ff IDLE ¥ /] sys.excepthook () (M4JHaIf&A-n") . 8T UAHIZ P 20 . (H Ken Hilton 7¢
bpo-43008 H1 5k )

T HEB ERHEHE . FF ALK 4 i Windows F1 Shel/Ed #E30-K . R4 35 Bl 3% S0 35 B AL 2 9 br
5. SRR i As ], R . e BOHEHE B IE A/ ViR . (1 Terry Jan Reedy BTkt bpo-40468
) B4 Pt 23 1) % B FARARZE AL ) ) Windows #7325 . (H Mark Roseman A1 Terry Jan Reedy 7£ bpo-33962 1
#4L.

R E B AR 3.9 HEFFRA

WEINT Shell IR, B FHEREF (“>7) BEMAEL. “HIREF (“.7) WhInAMRL. FEgBEasrFT S mE: F
U BRI S, S —ATE AT SCAS . FEBEE U T R A TR B R L F “copy with prompts” 1) |
FOCE R X SRR R R AT S5 1 SCARTT AT . IR TI S AE SRR R SR /R . (i Tal Einat
7E bpo-37903 H Tk )

(o s AR T A 2 il e A R A i e E U o X AR A LA 26 B R ORARIER” . (2 AT 4T 2 550 shell
MR R —AEZFHL. (1 Terry Jan Reedy fE bpo-37892 Hi5THk. )

FERCACVE BC T A R 58 B OB Y mateh o case F o HXF SR AGESE, HLemmis ol T
BB DE, 4 case B A—2LE _. (i Tal Einat 7£ bpo-44010 H1 57k )

3.10 HEFFRRAS AT A A -
Apply syntax highlighting to . py1 files. (Contributed by Alex Waygood and Terry Jan Reedy in bpo-45447.)
Include prompts when saving Shell with inputs and outputs. (Contributed by Terry Jan Reedy in gh-95191.)
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6.23 importlib.metadata

5 importlib_metadata 4.6 (history) HJEIEE—EK.

PUFE importlib.metadata entry points i if — 7 # importlib.metadata.EntryPoints 28, Nl
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 A1 fEAT 8 FH
importlib.metadata.Distributions,

6.24 inspect

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

AT inspect.get_annotations (), DATE %4 3 X X4 b g SO R #E 17 5K {. inspect.
get_annotations () A DLIE AT FAFER LI . inspect.get_annotations () HFEMN &
i FAEART Python X G il B B FESE B X T YRR AR TE 245 ., 12 Il annotations-howto. 52 5%
BXIY, inspect.signature () . inspect.Signature.from_callable () fll inspect.Signature.
from_function () MAEHIE inspect .get_annotations () FRIFEIFMEEE . XEWH inspect.
signature () fll inspect.Signature.from_callable () PUAEH o] DARAT FAF AL 7. (H
Larry Hastings ¥ bpo-43817 H1 5tk )

6.25 itertools

T itertools.pairwise () (] Raymond Hettinger & bpo-38200 1 57k . )

6.26 linecache

TR AEN _ loader_ , MELHEZE#H _ spec_ .loader ., (H Brett Cannon ¥E bpo-42133 H157
k)

6.27 os

> VxWorks SCFEEER SN os . cpu_count () B FE. (H Peixing Xin {E:issue:41440 F1 57k )

IMA—" R E os . event £d () LHBIT RS, PAETEE Linux B RS event £d2 . (f Christian Heimes
E bpo-41001 H1577t)

A os.splice (), PMEFEPIANSCIHMAAT 2 MRS Eh A, 1M o516 P Ak 2= [A) R P bk 2 ) 2 ]
FIS, H— AN SR AT S8 . (1 Pablo Galindo 75 bpo-41625 Hi5THk)

>4 macOS fil A O_EVTONLY ., O_FSYNC , O_SYMLINK ] O_NOFOLLOW_ANY . (i Dong-hee Na ¥ bpo-43106
TUHR)
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6.28 os.path

WAL os.path.realpath () WHEZ—DREFSE strict. #7H True , MTEREAFAESEIBIEAFTS
FERE, £tk OSError. (H Barney Gale £ bpo-43757 H157HR . )

6.29 pathlib

Add slice support to PurePath.parents. (Contributed by Joshua Cannon in bpo-35498.)
Add negative indexing support to PurePath.parents. (Contributed by Yaroslav Pankovych in bpo-21041.)

A Path.hardlink_to J5¥&, BUL link_to (). EH T EMSENTF S symlink_to () MH. (H
Barney Gale 5tk T bpo-39950 H1)

BUfE pathlib.Path.stat () fil chmod () &2 KEFBHL follow_symlinks , PAFES os BHLA KXY
PR EE—3L. (1 Barney Gale Tt T bpo-39906 )

6.30 platform

Add platform.freedesktop_os_release () to retrieve operation system identification from freedesktop.org
os-release standard file. (Contributed by Christian Heimes in bpo-28468.)

6.31 pprint
P pprint .pprint () % — NN X FSE underscore_numbers, ([ sblondon T kT bpo-42914
IAE pprint AJPASEEFTE) dataclasses.dataclass 36, (H Lewis Gaul BTk T bpo-43080 )

6.32 py_compile

py_compile' W& THEBEMAN  --quiet* &I . (H Gregory Schevchenko Fifik T bpo-38731 )

6.33 pyclbr

JE pyclbr.readline () fll pyclbr.readline_ex () iR [H 45 R P11 “Function® f1 Class %[5 i
fil—~ end_lineno @M. S5IAR (FF4E) “lineno” #HVCEL. (Hy Aviral Srivastava 57k T+ bpo-38307)

6.34 shelve

PUAE shelve B {ERQI ST, BRARA pickle.DEFAULT_PROTOCOL, [fiifi& pickle thil 3 . (i
Zackery Spytz Tk T bpo-34204 )
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6.35 statistics

fillA covariance () . Pearson [{j correlation () FIfdjEiff) linear_regression () K%L, (H Tymoteusz
Wotodzko ipk T bpo-38490 )

6.36 site

EREHFE B E X __loader_, MEIEBZEMiH __spec_.loader . (H Brett Cannon £ bpo-42133 H1 5t
(9]

6.37 socket

WAE R socket . timeout J& TimeoutError HH|4% . (f Christian Heimes 7 bpo-42413 FRTTRR . )
fMAJH IPPROTO_MPTCP 417 MPTCP £ 1i%5 (f Rui Cunha Fijk T bpo-43571 )

filA IP_RECVTOS %I, PAFERAIR 4255 (ToS) B DSCP/ECN FE; (i Georg Sauthoff TiHk T bpo-44077
)

6.38 ssl

ssl A 25k OpenSSL 1.1.1 8{ M 4<. (Hy Christian Heimes 7 PEP 644 F bpo-43669 H1 ik . )

ssl ALk B 47125 37 3 OpenSSL 3.0.0 FilfiET OP_IGNORE_UNEXPECTED_EOF. (Hj Christian Heimes ¥ bpo-
38820, bpo-43794, bpo-43788, bpo-43791, bpo-43799, bpo-43920, bpo-43789 FI bpo-43811 HIFTHR . )

WA, CFFARBAGEHCHFHAFE RS S DeprecationWarning, ssl.SSLContext .options BLiA
WHE T OP_NO_SSLv2 Fll OP_NO_SSLv3 , MK EMWIRCTERR AN EST. A% Sl TeE M
M4 . (H Christian Heimes BTk T bpo-43880 )

PUAE, ssBHBRABEE LM T BIAER T, AHE&R %42 ED SHA-1 MAC [HE Bk o pi sk
o —asi b %2R 112 (7095 RSA. DH fil ECC #4f]. SSLContext BRINAIHARMA A TLS
1.2, XL E L ET Hynek Schlawack BJfF5T. (i Christian Heimes T3 gk bpo-43998 )

S AL SSL 3.0, TLS 1.0 A1 TLS 1.1 NP2 EIH 7 30F. Python A E#%45 ). {H OpenSSL £ 16771 |
KATRICE . | Ry AN T A E AT R 1R T M)

M ssl.get_server certificate () HEUMA timeout J2:. (Hi Zackery Spytz TiHk T bpo-31870 )
ssl LB 1 2] T R BN Z Wy x4k . (g Christian Heimes Hifk T+ bpo-42333 )
IMA— A E SIS FRiC VERIFY_X509_PARTIAL_CHAIN. (H 10x FikT bpo-40849 )

6.39 sqlite3

°H connect/handle () . enable_load_extension () fll load_extension () M A& ITFH:. (H
Erlend E. Aasland T7Ek T bpo-43762)
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6.40 sys
AT Sy? .orig_argv @M 1445 Python A 047 SN IR 24 T2 8. (1 Victor Stinner Tk T
bpo-23427

WINT sys.stdlib_module_names, f&HRifEEERIRZFRF)FE . (1 Victor Stinner ¥£ bpo-42955 H 57
Mk )

6.41 _thread

BLAE, _thread.interrupt_main() 2 — P &N ESHEHSHHFITEMY (BRIAI N signal.
SIGINT). (Hi Antoine Pitrou TifkT bpo-43356 )

6.42 threading
il A threading.gettrace() Ml threading.getprofile() , 4 ¥ Hl F # Bl threading.
settrace () fl threading.setprofile () XERIKEL. (1 Mario Corchero Tifk T bpo-42251 )

A threading. excepthook _, IT#M threading.excepthook () MW, PABIBN—
A E HABM{E . (H Mario Corchero Tk T bpo-42308 )

6.43 traceback

PUAE, format_exception() . format_exception_only () Ml print_exception () FREA]PAREZ
— N RENS, YERME—IAE S, (1 Zackery Spytz Fil Matthias Bussonnier 57t kT bpo-26389)

6.44 types

T types.EllipsisType . types.NoneType #ll types.NotImplementedType 35, PAFEfL—
ERMREL, LSRG R TR, (H Bas van Beek TTHk T bpo-41810)

6.45 typing

FERALB A R DI T I
typing.Literal HfFhkuChRLIT PEP 586 3f VLAL Y% PEP FHid i &K 4 ST 0
I Literal BI{EN R ETIFIILS.
2. Literal W4AUMI%EHE LB BIAERF ST TE .

3. Literal WIRIMAESHZERA, Ul Literal[0] == Literal[False] ZHIMEHRIE N True,
MAEN R False. R SCRPILHCAS, POEBME 2B A7 At SR IX 4 25 2L

4. BUE, HR Literal MMM SHHA L hashable , TEHISHEHAIIEE] & TypeError B, i
VER, FERW] Literal B, SHURAIAAA LIS

>>> 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'
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(g Yurii Karabas FF bpo-42345 H1 5k . )

Add new function typing.is_typeddict () to introspect if an annotation is a typing.TypedDict. (Con-
tributed by Patrick Reader in bpo-41792.)

Subclasses of t yping.Protocol which only have data variables declared will now raise a TypeEr ror when checked
with isinstance unless they are decorated with runtime_checkable (). Previously, these checks passed
silently. Users should decorate their subclasses with the runtime_checkable () decorator if they want runtime
protocols. (Contributed by Yurii Karabas in bpo-38908.)

Importing from the typing.io and typing. re submodules will now emit DeprecationWarning. These sub-
modules have been deprecated since Python 3.8 and will be removed in a future version of Python. Anything belonging to
those submodules should be imported directly from t yping instead. (Contributed by Sebastian Rittau in bpo-38291.)

6.46 unittest

ATV assertNoLogs () , PARMNFEIIAR) assertLogs () . (i Kit Yan Choi kT bpo-39385 )

6.47 urllib.parse

Python 3.10 DA FHUAS L4 7E urllib.parse.parse_gs () flurllib.parse.parse_gsl () i [&] i}
M e ERENSE AT, B TREHE, G W3C i EN, XEefBuch Rl i—Fsa
FAE, BRAER &0 X—BABHEEmE] T cgi.parse () fll cgi.parse_multipart (), FEHAATHERAH
T XEEE. EE2TY, WSS AR . (B Adam Goldschmidt . Senthil Kumaran F1 Ken Jin 5 it
bpo-42967 )

TE URL HAFTEMATAF B R4, WTRES FECE Aty R4 WHATWG [ #1L3E 5087 1 ixrfe:3986,
urllib.parse FWENT#RRF M URL A5 ASCII #474F \n . \r fI\t" " F4&, U Exfkd. &
BEWESE - MHWERRLTE “urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE . (&
bpo-43882 )

6.48 xml

JF xml.sax.handler f#EH I A—4> LexicalHandler 2%. (i Jonathan Gossage #l Zackery Spytz Tk
F bpo-35018 )

6.49 zipimport

it A PEP 451 #H & ) ¥ ¥: find_spec() . zipimport.zipimporter.create_module() Hl
zipimport.zipimporter.exec_module (). (Hj Brett Cannon TifikT bpo-42131)

fllA invalidate_caches () J7¥. (1 Desmond Cheong Ttk T bpo-14678 )
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TEREML 1L

« e, MEEHEL str () | bytes () Ml bytearray () BEERT (IR RLAEHE 30-40%) . (i
Serhiy Storchaka T3 gk bpo-41334 )

o WHE, runpy SAMEIAS/LT, python3 -m module—name My EshE) B hNPe 1.4 %, ¥
Linux |, Python 3.9 ff) python3 -I -m module-name JF AT 69 fM&be, 1M Python 3.10 HS AT
51 A (407 184). (i Victor Stinner Tifk T bpo-41006 Fil bpo-41718)

« MI¥E, LOAD_ATTR 842N “HIMEBAEM AR MUkl X THEEHER AR 36%, Xl T
Tl @ PSP 44% . (1 Pablo Galindo A1 Yury Selivanov BTk T bpo-42093 ), -y Guido van Rossum
TIHA T bpo-42927, LT IHIAE PyPy 1 MicroPython s B JE i . )

s MFE, Y4 H --enable-optimizations #4J @ Python B}, <% 7E 4 ¥ Fl 4 #: ap 2 17 1
fill —fno-semantic-interposition, X il [l #f 2 ${ --enable-shared HJ gcc ¥ #
Python £ B #% i 42 3 30%. 11515 2 M 9X fs L3 <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
FEAT bpo-38980 )

e bz2/1lzma/ zlib B T M S K&, HYE _compression.DecompressReader
Frp s n “.readall)“ pRAL. IUFE, bz2 MRS FEEEEE T 1.09 £5 ~ 1.17 %, lzma f#EBR T 1.20 £5 ~ 1.32 £%,
GzipFile.read(-1) fR_R7T L.11 4% ~1.18 f%. (f1 Ma Lin 7ift, i Gregory P. Smith B %%, bpo-41486)

* When using stringized annotations, annotations dicts for functions are no longer created when the function is created.
Instead, they are stored as a tuple of strings, and the function object lazily converts this into the annotations dict
on demand. This optimization cuts the CPU time needed to define an annotated function by half. (Contributed by
Yurii Karabas and Inada Naoki in bpo-42202.)

o ITE, FHRIE RS, W strl in str2 fllstr2.find (strl) , HH< KA Crochemore & Perrin F]
CTRIAHT FAPREREE, SRR ER I KRS T M. (F3 Dennis Sweeney Tk T bpo-41972 )

* Add micro-optimizations to _PyType_Lookup () to improve type attribute cache lookup performance in the
common case of cache hits. This makes the interpreter 1.04 times faster on average. (Contributed by Dino Viehland
in bpo-43452.)

e The following built-in functions now support the faster PEP 590 vectorcall calling convention: map (),
filter (), reversed (), bool () and float (). (Contributed by Dong-hee Na and Jeroen Demeyer in
bpo-43575, bpo-43287, bpo-41922, bpo-41873 and bpo-41870.)

* BZ2F1ile performance is improved by removing internal RLock. This makes BZ2File thread unsafe in the
face of multiple simultaneous readers or writers, just like its equivalent classes in gzip and 1zma have always
been. (Contributed by Inada Naoki in bpo-43785.)

C=3

 Currently Python accepts numeric literals immediately followed by keywords, for example 0in x, lor x, 0if
lelse 2. It allows confusing and ambiguous expressions like [0x1for x in y] (which can be interpreted
as [Ox1 for x in y] or [0x1f or x in y]). Starting in this release, a deprecation warning is raised
if the numeric literal is immediately followed by one of keywords and, else, for, if, in, is and or. In
future releases it will be changed to syntax warning, and finally to syntax error. (Contributed by Serhiy Storchaka
in bpo-43833.)

o KRR RFIF IR KR — R M W AR 55, W 3R S 4S Python 2.7 T AR B W IH 5 ATE L. A K
¥ find_loader ()/find_module () (# find_spec() BUft) ., load_module() (%%
exec_module () JUf) , module_repr() (KHFARGALAM) , __package__ B (B
_ _spec__.parent BUft). __loader_ J@ME ((# __spec__.loader BUfY), PAS _ cached_
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JEME (B _spec__.cached M) , HRRFBUIHALNR GEALHE importlib Hii HAWKFN I E)
ImportWarning fll/sk DeprecationWarning KFAEE Y%l A, PABNTE ] IR B AR LE 5 2
ORI .

« B> distutils AZRCHITM, FHRFAE Python 3.12 s, IS [l kay B — 4 TR L

2N

F.oho

e random.randrange () IEEESHCHF N . ValueError g F MM TypeError. (H
Serhiy Storchaka #il Raymond Hettinger Tifk T bpo-37319 )

* importlib )%l load_module () J5 ik H Python 3.6 i E W ic kAN F M, WAL LMK
DeprecationWarning. iHM/f exec_module (). (Hj Brett Cannon TifkT bpo-26131 )

e zimport.zipimporter.load_module () EFEMHFHH exec_module () f#. (H Brett Cannon 7F
bpo-26131 Hr k. )

o MAESFABHEH load_module () ©5| Kk ImportWarning , Wi exec_module (). (p Brett
Cannon Tt T bpo-26131 )

s MAEER ARG importlib.abc.MetaPathFinder.find_module () fl importlib.abc.
PathEntryFinder. find_module () £5|% ImportWarning [fj N 4 Bk ] importlib.abc.
MetaPathFinder.find_spec () fl importlib.abc.PathEntryFinder.find_spec (). /KA
PM#] importlib.util.spec_from_loader () ¥pBh#%4E. (M Brett Cannon ¥E bpo-42134 Hi57
Hk.)

W 5 A R 4 {fi ] importlib.abc.PathEntryFinder.find_loader () £ F|
ImportWarning i W ¥ ] importlib.abc.PathEntryFinder.find_spec (). & B PA
Jl importlib.util.spec_from_loader () K}pBI#HE. (M Brett Cannon ¥£ bpo-43672 FI 5Tk

N,

— & RE

« #l F£ 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 4 5L ¥l &
5|% DeprecationWarning HfiETE Python 3.12 WiFg i (2 Hi'EAI7E Python 3.4 Hisic
#5H ). (i Brett Cannon 7£ bpo-42135 H1 k. )

e importlib.abc.Finder B FH M (BFEE M — ¥ find_module())., importlib.abc.
MetaPathFinder il importlib.abc.PathEntryFinder ¥R IZZE. B PN 24 000 46 &
X ZEFH—. (1 Brett Cannon 7 bpo-42135 ATk )

* imp, importlib.find_loader (), importlib.util.set_package_wrapper (),
importlib.util.set_loader_wrapper (), importlib.util.module_for_loader (),
pkgutil.ImpImporter fl pkgutil.ImpLoader 5 FPIRZESE 8 5 8 DAY Python 3.12 31 A & 2L
BIGEEANTRRAS CEATHEZ B R Python A 7 2 JF 465 | & DeprecationWarning). (Hj Brett Cannon
FE bpo-43720 H K. ) 1)

s MEFARGEREMHB B __spec__ JE M R #| module_repr () K B K
__repr__ () F ¥, X module_repr () Wi Wi EAE Python 3.12 F1#£ 5. (i Brett Cannon 7£
bpo-42137 HITTHER. )

* importlib.abc.Loader.module_repr(), importlib.machinery.FrozenLoader.
module_repr() Ml importlib.machinery.BuiltinLoader.module_repr() © #f 7 M
I Wil 7 Python 3.12 H#% % . (Hy Brett Cannon £ bpo-42136 H1 57k )

e sglite3.0ptimizedUnicode H Python 3.3 ;EHEL H ALY FH T, SEFE RN str 195
%o BEEEBEH, Wi Python 3.12 F18%:. (fH Erlend E. Aasland 7£ bpo-42264 H1 57k . )
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o RICAHYRI N E RS sqlite3.enable_shared_cache MfEE#F A, T ELE Python 3.12 5%
. SQLite3 SRZIAHIWAT HE . WS SQLite3 SCHY TR . AR Bl ILZ X, 1A
cache=shared &ifiIZHE A URL BRITHEIEA . (1 Erlend E. Aasland 7E bpo-24464 F1 57k . )

* AR threading JiAC MM
— 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

(Contributed by Jelle Zijlstra in gh-87889.)

e pathlib.Path.link_to () %% 3% J§ 3 7 £ ¥£ Python 3.12 1 2 %, 5 2k /] pathlib.Path.
hardlink_to (). (H Barney Gale fi bpo-39950 FH Tk . )

e cgi.log () T HFHIFTELE Python 3.12 H1 4% . (H Inada Naoki ¥F bpo-41139 H157#k . )
e PAF ss1 4544 H Python 3.6, Python 3.7 B OpenSSL 1.1.0 ;& 2 4% 75 F - 44E 3.11 Hp g

— OP_NO_SSLv2, OP_NO_SSLv3, OP_NO_TLSv1, OP_NO_TLSv1_1, OP_NO_TLSvl1_2 &
OP_NO_TLSv1_3 £ #f sslSSLContext.minimum_version # sslSSLContext.
maximum_version U,

— PROTOCOL_SSLv2, PROTOCOL_SSLv3, PROTOCOL_SSLv23, PROTOCOL_TLSv1,
PROTOCOL_TLSv1_1, PROTOCOL_TLSvl1_2 M PROTOCOL_TLS © # # H 7+ & #
PROTOCOL_TLS_CLIENT A1 PROTOCOL_TLS_SERVER U

— wrap_socket () &% ssl.SSLContext .wrap_socket () {0
— match_hostname ()
— RAND_pseudo_bytes (), RAND_egd ()

- NPN #5 P U1 ssl.SSLSocket.selected_npn_protocol() #Hl ssl.SSLContext.
set_npn_protocols () &% ALPN U,

o ZFEUHI (PYTHONTHREADDEBUG 154N &) 7F Python 3.10 F1 2 4% 55 H-¥4E Python 3.12 85, Ik
HepE 2% Python R SR 1R . (H Victor Stinner ¥E bpo-44584 157k . )

* Importing from the t yping.ioand typing. re submodules will now emit DeprecationWarning. These
submodules will be removed in a future version of Python. Anything belonging to these submodules should be
imported directly from typing instead. (Contributed by Sebastian Rittau in bpo-38291.)
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9 Bk

e BT complex K4k e __int_ , _ float_ , _ floordiv_ , __mod__ ,_ divmod__,
_ _rfloordiv__,_ _rmod__ fl_ rdivmod__ . EflEE45| K TypeError. (H Serhiy Storchaka

TE bpo-41974 FRTTHR. )

e ParserBase.error () F¥E CRAMA HARICA KK _markupbase #iH) E#if[E. html.
parser.HIMLParser s ParserBase [JMi—FH H'EN error () SLIAE Python 3.5 2 9%
4. (1 Berker Peksag 7E bpo-31844 F1 57k, )

« % T unicodedata.ucnhash_CAPI [, B & — 1T N &P PyCapsule Xt %&. tH X B FLH
_PyUnicode_Name_CAPI k¥ # 2 B C API. (H Victor Stinner FE bpo-42157 1 Ek . )

o BT parser Bk, TFE 3.9 H i T U EHH PEG f@#HTR 1 -5 00 I H f#HT8 r 58 F 1) C Y8 SRRl
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-UIk 2T PEG et mgeFe i -

* BERT formatter fib, ‘EfE Python 3.4 MO . M. B, IF HoRZMIL. €
IWIVHRIALE Python 3.6 AR, (HICH BRI FER 3] Python 2.7 AL firfiZE A2 J5 . B 7 I 24 45 Atk
TN EIR A 08 VLB E A9 ARG H . (H Dong-hee Na il Terry J. Reedy  bpo-42299 H1itiik . )

* BT PyModule_GetWarningsModule () BR¥(, MLEE HT _warnings BRAE 2.6 FRgh L4k N &
MM AS A% A FAL . (11 Hai Shi £ bpo-42599 Hi5THk. )

e M collections Bied 25 T C 9 F5 FHY collections-abstract-base-classes [ %144 . (i Victor Stinner ¥F
bpo-37324 H1IHTER . )

* loop JEZEM KRS asyncio ) mJ=g APL iRk, ZHI'E17E Python 3.8 LT . iX—ik
AR B 2 T THI Y :

L fRiAL T2 4% APL

2. mES APTH X B0 Python 3.7 2 2 28 2 R RBCY A SR IEAEIZ A TR FHE 0 ER . AER
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
WHEEAVEH APLAIKG425Z Loop. THZ [ Python API o A SEARICA S B4 A A 7 Bl
(th Yurii Karabas, Andrew Svetlov, Yury Selivanov #1 Kyle Stanley ¥ bpo-42392 FE iRk . )

10 #24g3% 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&ZhRIZE(L

* Deprecation warning is now emitted when compiling previously valid syntax if the numeric literal is immediately
followed by a keyword (like in 0in x). In future releases it will be changed to syntax warning, and finally to a
syntax error. To get rid of the warning and make the code compatible with future releases just add a space between
the numeric literal and the following keyword. (Contributed by Serhiy Storchaka in bpo-43833.)

10.2 Python API #9351t

e traceback B Mt  f§ format_exception() . format_exception_only() #l
print_exception () KA etype ZHE FE 4 N exc . (] Zackery Spytz #1 Matthias Bussonnier
Tk TF bpo-26389 )

* atexit : 7F Python iR Hf, # M atexit.register () YEMHAEITHRM, IMAESICRILTE . PART,
RS RERILE, RE— AR pEE 2% . (1 Victor Stinner GTH#k T bpo-42639 )

o YIYE, 728 collections.abc.Callable WERIBHE LT, LT typing.Callable HHJ
IO . IXEM#E collections.abc.Callable [ [int, str], str] B __args_ ¥F (int,
str, str); MPARIE ([int, str], str). #id typing.get_args() B{ __args_ %
RS T 2% BRI —28 k. LA, A collections.abc.Callable $H IS HESTIK
TypeError , [MfE Python 3.9 T RESHERL A . (1 Ken Jin TTfk T bpo-42195)

s BAE, WRBENWES AR 16 LA 5 A, socket. .htons () Fl socket.ntohs () 25| %K
OverflowError [fij3f DeprecationWarning. (f Erlend E. Aasland ¥ bpo-42393 FR TRk . )

¢ The 1oop parameter has been removed from most of asyncio’s high-level API following deprecation in Python
3.8.

PUAEUTT M :

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

R

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

TR foo () WUFHIBET L RB T T Y iRzt FEER T (s s — LR G
B, HZEMH asyncio. run_coroutine_threadsafe () A%,

(1 Yurii Karabas, Andrew Svetlov, Yury Selivanov F| Kyle Stanley ¥ bpo-42392 FE iRk . )

o WA globals “FHAA "__builtins__ " ##, P4 types.FunctionType &8 MIFERF Ak 2 1
8, MAEM {"None": None}, X5 eval () fllexec () BRE—F. M def function(...):
.o« B> Python pREUNIRSZES M, globals ToyE X FiEyA R R B 22K T 481{E. (fh Victor
Stinner ¥£ bpo-42990 H1 5Tk . )
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10.3 C API gl Eh

el T ¥ T By PEG f# M A2, C 1B 5 APl R % “PyParser_SimpleParseStringFlags*.
PyParser_SimpleParseStringFlagsFilename., PyParser_SimpleParseFileFlags,

PyNode_Compile " XXM EHFA R LA *struct _node S 8L,

W AE W % M Py_Compilestring () X ¥ AU A% B 42 4n 5 0 A B X %o 2 5 W A A
PyEval_EvalCode () ZJEHIZARTE R HRKME
TR -
- 4& PyParser_SimpleParseStringFlags - PyNode_Compile W ¥ A, # PA
Py_CompileString () ft#.

- PyParser_SimpleParseFileFlags A HEEMR. TM FILE * 543 R0, T4
A CHET IO, REREREM XL Py_CompileString ().

- B iF — > char * 45 @ XA WSO, Je BT I SO, BB OO BE AT 4R
— M ERFH io BiHH) PyImport_ImportModule () . PyObject_CallMethod() .
PyBytes_AsString () #l Py_CompileString (), WIFEIFR. (&0 T R IG5 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 X4, f_lasti Wi MAEA R — AN FHMWE, A2 F 8 FAF
I A, XEWREX NN FEFEEUN 2 ARATHEAFS T WEN APL (] 40
PyCode_Addr2Line () ) . Wi &, FrameObject X2 [ f_lasti R AN N EFa
EW: i PyFrame_GetLineNumber () ft#k,

11 CPython Z=H1EaIR T

e The MAKE_FUNCTION instruction now accepts either a dict or a tuple of strings as the function’s annotations.
(Contributed by Yurii Karabas and Inada Naoki in bpo-42202.)

12 4RiFhRRY L

e PEP 644 : Python I{{E#5K OpenSSL 1.1.1 DA FARAS . ASF3Z4% OpenSSL 1.0.2. (i Christian Heimes 57
BkT bpo-43669 )

o 451k Python IUYE SR 2| C99 K%L snprintf () fl vsnprintf () . (i Victor Stinner 57 fk T bpo-

36020 )
e sqglite3 §5%E SQLite 3.7.15 DA _F A, (i1 Sergey Fedoseev #ll Erlend E. Aasland Ti kT bpo-40744 I
bpo-40810 )

o WYE, atexit BHULMRIF NN ERBL, (H Victor Stinner Tk T bpo-42639 )

o ¥ configure JIAFIA ——~disable-test-modules BT : ANt AN ZELE test fidh, (Hy Xavier
de Gaye. Thomas Petazzoni #i! Peixing Xin Tk T bpo-27640)
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e J£ ./configure M A F i A --with-wheel-pkg-dir=PATH #% M. 1% 5 E T 1% & Wi,
ensurepip B TEZL H K AR setuptools Fl pip fl: QIR EAAETE, B X4,
M AN/ surepip 45 1.

Ko Linux K ATHUPFT A RIS AN B0 E MK 5 Z2 . H 4l Fedora 7 “/ust/share/python-wheels/* H 3%
% wheel £, TMIANZE3E “ensurepip._bundled® £,

(Hy Victor Stinner Fi#kT* bpo-42856)

o M HI T ¥ By configure --without-static-libpython 3% F, M T %% B A~ % &
1libpythonMAJOR.MINOR. a $#7&&F I HAZHE python . o X4 /4.

(Hy Victor Stinner £ bpo-43103 H1 57k . )

* WA, configure HIALFIA pkg-config TR Tcl/Tk Sk SCHFF AR A7 & . BEHT, X483
R BT ——with-tcltk-includes fl ——with-tcltk-1ibs W ERXIEE. (B Manolis
Stamatogiannakis 51 kT bpo-42603 )

* N configure J{l A& fil A --with-openssl-rpath & Wi, % & W f&j & 7 W & #l B A&
OpenSSL %4 ¥ Python W) ik #2, 5l 40 ./configure --with-openssl=/path/to/openssl
—-with-openssl-rpath=auto. ([ Christian Heimes it T bpo-43466 )

13 C API ByZ5{t

13.1 PEP 652: 325 kR ABI g4

BAE, T R A Python fFERR ABL (W HFRF —ilbdlie ) £ BalE L. stable fiik T C
API 1 ABI & VELRIERIRR E ML ABL B e fESE K

(t Petr Viktorin £ PEP 652 # bpo-43795 HT5iHk. ) .)

13.2 FavsE
o L PyNumber_Index () FIZER—E 2 int 228, WP EER int 19728554, (M Serhiy Storchaka
TiEkT bpo-40792 )

¢ 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.)

* fll A% PyDateTime_DATE_GET_TZINFO () ffl PyDateTime_TIME_GET_TZINFO() , Tl
datetime.datetime fil datetime.time X5 tzinfo J@M. (1 Zackery Spytz Tk T bpo-30155
)

* A PyCodec_Unregister () H%(, TSR EE. (1 Hai Shi 5THL T bpo-41842 )

e IMA PyIter_Send() K%k, Al AfiA StopIteration FiFHhmEA8s K %4E. (A Viadimir
Matveev BTk T bpo-41756 )

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

* A PyModule_AddObjectRef () HBE: KT PyModule_AddObiject () HIER I G ASMES
Howges] 4. (i Victor Stinner Tifk T bpo-1635741 )

* JILA Py_NewRef () Fll Py_xXNewRef () BEL, T #MIEEX M5 HITEOFREZX S . (B Victor
Stinner TR T bpo-42262 )

 WHE, PyType_FromSpecWithBases () il PyType_FromModuleAndSpec () ERE(F[#EZ—14 2%
Y4 bases %%, (H Serhiy Storchaka Tk T bpo-42423 )
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* PyType_FromModuleAndSpec () MEIIAE#ESZ NULL tp_doc ##{7. (i Hai Shi £ bpo-41832 #1157
ko)
e PyType_GetSlot () HREIIAER] ARESZ #5285, (Hy Hai Shi i1 Petr Viktorin ¥F bpo-41073 FR TRk . )

* il pySet_CheckExact () KEF| C-API J T A — PR EE & set MFEBIEHA R H T LAWY
5245, (Hy Pablo Galindo 7£ bpo-43277 Hioiik. )

o HINT PyErr_SetInterruptEx (), BRFEA M5 FSH TFIHITHRL. (H Antoine Pitrou 7£
bpo-43356 H1 TRk )

o ¥, Python DAV g% 16 SR BR C APL I T (FF56 L Py_DEBUG %% ). 7EAZFR C API
Hr, 2R Python g PATABA 4460, H Py_LIMITED_APT %PA Python 3.10 PA AN H AR, HE
2 IFE Py_INCREF () Al Py_DECREF () PREULINIAEEMA MR A, mAEE B4R PyObject.
ob_refent 5. FEWRHIAR T 2 H 2R C API B AT RE, 2~ H Python 3.8 ji PyObject £k
TE R AR AR 2 (200 bpo-36465 ).

JE ——with-trace-refs ik giF = F (Py_TRACE_REFS %), 1A e {di fisZFE C API . (H
Victor Stinner Tk T bpo-43688 )

* A Py_TIs(x, y) &L TR x XRE2EZ y MG, FMT Python 1) x is y. BIMAT
Py_IsNone () . Py_IsTrue() . Py_IsFalse () K%, 4050 TR 3EXT %2 27 N None A,
True AL False Bfil, (H Victor Stinner ﬁf‘ﬁk? bpo-43753 )

o A C AR R M 28 i B4R PyGC_Enable (), .PyGC_Disable () .PyGC_IsEnabled().,
DXL EALIE AN C AU . A I AN SR B R RS, TR A g B,

o WPy _TPFLAGS_DISALLOW_INSTANTIATION ZEHFRIC, AT 22 -] 8252 524, (B Victor Stinner
Tk bpo-43916 )

* B Py_TPFLAGS_IMMUTABLETYPE ZAIFRIC, M TRIEANRIAEAAIXT G LKA JE A i 8 5l
4. (H Victor Stinner £ Erlend E. Aasland BTt bpo-43908 )

13.3 #4E%) Python 3.10

e The PY_SSIZE_T_CLEAN macro must now be defined to use PyArg_ ParseTuple() and
Py_Buildvalue () formats which use #: es#, et#, s#, u#, y#, z#, U# and Z#. See arg-parsing
and PEP 353. (Contributed by Victor Stinner in bpo-40943.)

e 1 F Py_REFCNT() B B F N BE # & K %, Py_REFCNT (obj) = new_refcnt b 40 #i i
Py_SET_REFCNT (obj, new_refcnt): ﬁjﬂb Py_SET_REFCNT () ([ Python 3.9 ##2{t) . N

FRl R ARZE, n A

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

(Hy Victor Stinner £ bpo-39573 H1 5Tk, )

e MITHRIRE, WAV PyDict_GetItem () BEAMN GIL o BUZEMIATT T . (1 Victor Stinner 577
kT bpo-40839 )

e JI¥E, PyUnicode_FromUnicode (NULL, size) fll PyUnicode_FromStringAndSize (NULL,
size) £5| Kk DeprecationWarning. i§F]f PyUnicode_New () RGN W) 1A%k ) Unicode
%% . (i Inada Naoki Tifk T bpo-36346 )

o FLAZERIA _PyUnicode_Name_CAPI (PyCapsule API unicodedata.ucnhash_CAPI ) BB A
IN#E C APL, (H Victor Stinner T3k bpo-42157 )
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e Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix (), Py_GetProgramFullPath(),
Py_GetPythonHome () and Py_GetProgramName () functions now return NULL if called before
Py_Initialize () (before Python is initialized). Use the new init-config API to get the init-path-config.
(Contributed by Victor Stinner in bpo-42260.)

e JXPyList_SET_ITEM() . PyTuple_SET_ITEM() fl PyCell_ SET () Au[FH-HA/ELAEBEAE. 5l
fn, PAE “x = PyList_SET_ITEM(a, b, ¢)“ #l PyList_SET_ITEM(a, b, c) = x &RIKIFHLRHmIF
PR, X TIDARFIE if (PyList_SET_ITEM (a, b, c) < 0) ... 2R &4mEm. (h
Zackery Spytz Fl Victor Stinner BTk T bpo-30459 )

¢ The non-limited API files odictobject.h, parser_interface.h, picklebufobject.h,
pyarena.h, pyctype.h, pydebug.h, pyfpe.h, and pytime.h have been moved to the Include/
cpython directory. These files must not be included directly, as they are already included in Python.h;
see api-includes. If they have been included directly, consider including Python.h instead. (Contributed by
Nicholas Sim in bpo-35134.)

« 7§ I Py_TPFLAGS_IMMUTABLETYPE 2K A 43 i >k @ & A o 48 X . A % K #i
Py TPFLAGS_HEAPTYPE K M & R B XM L 2/ W A4 H R WK ELHEKRET
Py_TPFLAGS_IMMUTABLETYPE. (H Victor Stinner I Erlend E. Aasland FijikT* bpo-43908 )

* The undocumented function Py_FrozenMain has been removed from the limited API. The function is mainly
useful for custom builds of Python. (Contributed by Petr Viktorin in bpo-26241.)

134 #H

W HE PyUnicode_InternImmortal () REXE #f 3 J, I B fE£ Python 3.12 /& % 5 ik
PyUnicode_InternInPlace (). (H Victor Stinner Fi#k T bpo-41692 )

13.5 Bk
o B4l Py_UNICODE_str* pREl, B Ti5H Py_UNICODE* F4FE . (H Inada Naoki FE bpo-41123
HITTHR . )
— Py_UNICODE_strlen: ffiffl PyUnicode_GetLength () B{ PyUnicode_GET_LENGTH

— Py_UNICODE_strcat: {ifi H PyUnicode_CopyCharacters () B
PyUnicode_FromFormat ()

— Py_UNICODE_strcpy, Py_UNICODE_strncpy: {#i /| PyUnicode_CopyCharacters () B
PyUnicode_Substring ()

— Py_UNICODE_strcmp: ffi[fl PyUnicode_Compare ()
— Py_UNICODE_strncmp: {#iff] PyUnicode_Tailmatch ()
— Py_UNICODE_strchr,Py_UNICODE_strrchr: ﬁiﬂ% PyUnicode_FindChar ()
e B[ T PyUnicode_GetMax () . T #55H% (PEP 393) API. (H Inada Naoki ¥E bpo-41103 H1 57k, )

o« ¥& T PyLong_FromUnicode () . i§iT# %] PyLong_FromUnicodeObject () . (H Inada Naoki ¥F
bpo-41103 H15THR . )

% K T PyUnicode_AsUnicodeCopy(). 1§ f#f | PyUnicode_AsUCS4Copy () X
PyUnicode_AsWideCharString () (fj Inada Naoki 7£ bpo-41103 HH5THk. )

e % T _Py_CheckRecursionLimit AFf: ¥ L #f PyInterpreterState 5K ceval.
recursion_limit FrHBUf. (Hi Victor Stinner ¥F bpo-41834 HITTHR. )
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KB T RARICA XM B % Py_ALLOW_RECURSION Al Py_END_ALLOW_RECURSION DA K
PyInterpreterState %5 1A ] recursion_critical F . (H Serhiy Storchaka ¥F bpo-

41936 I TTHR. )

o BIR T ARIC AR PyOoS_TnitInterrupts () BAE(. Python ] Iafb It & Ko 2222 T (5 5 4b B
handler: £, PyConfig.install_signal_handlers. (H Victor Stinner Tifk T bpo-41713 )

« BB PyAST_validate () %, NREFFBEHAA CAPLEME AST XI5 (mod_ty KAL) T, #%
BREEAE T %R C API (PEP 384 ). (H Victor Stinner Tifk T bpo-43244 )

* BBR T symtable.h K3 RARE ASCR ) R AL

PyST_GetScope ()
PySymtable_Build ()
PySymtable_BuildObject ()
PySymtable_Free ()
Py_SymtableString ()

Py_SymtableStringObject ()

Py_SymtableString () EEURNFLEM ABLAITCEMET, HA symtable . h KRBT 2R C

API,

154 f Python symtable #5t. (1 Victor Stinner ¥F bpo-43244 H15iHk, )

e PyOS_ReadlineFunctionPointer () EEMAZFE C API SL 3041 python3.d1l1l F %, It dl -k
Windows H 9 EE M ABI . H T pRE R #2324 FILE* S8, FrPATGEARIEE ABLBUEYE. (H
Petr Viktorin TiHk T bpo-43868 )

* BIR T ast.h, asdl.h fll Python-ast.h J3CfF. BEERER A SCR RS 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 #p%e. 5241 Python ast
Y. (i Victor Stinner TifkT- bpo-43244 )

o BT HE struct _mod RN IFEAEMT RSB, NN AST C API 455 :

X

PyAST_Compile ()
PyAST_CompileEx ()
PyAST_CompileObject ()
PyFuture_FromAST ()
PyFuture_FromASTObject ()
PyParser_ASTFromFile ()
PyParser_ ASTFromFileObject ()
PyParser_ASTFromFilename ()
PyParser_ASTFromString ()

PyParser_ ASTFromStringObject ()

RBCR AR BB T 5% FR C API. ([ Victor Stinner T ik T+ bpo-43244 )

« BER T U T IRt pyarena.h

PyArena_New ()

PyArena_Free ()
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— PyArena_Malloc ()
— PyArena_AddPyObject ()

KB PR ERICA RS, HANET3ZBR C APL, (L gwidas Wi . (F Victor Stinner TT#k T bpo-43244
)

e PyThreadState.use_tracing WG E#ME, PAPLAL Python . (Hi Mark Shannon 7£: issue:43760
TR )

14 Notable security feature in 3.10.7

Converting between int and str in bases other than 2 (binary), 4, 8 (octal), 16 (hexadecimal), or 32 such as base 10
(decimal) now raises a ValueError if the number of digits in string form is above a limit to avoid potential denial of
service attacks due to the algorithmic complexity. This is a mitigation for CVE-2020-10735. This limit can be configured
or disabled by environment variable, command line flag, or sys APIs. See the integer string conversion length limitation
documentation. The default limit is 4300 digits in string form.

15 Notable security feature in 3.10.8

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

¢ The extraction methods in tarfile, and shutil.unpack_archive (), have a new a filter argument that
allows limiting tar features than may be surprising or dangerous, such as creating files outside the destination
directory. See tarfile-extraction-filter for details. In Python 3.12, use without the filter argument will show a
DeprecationWarning. In Python 3.14, the default will switch to 'data'. (Contributed by Petr Viktorin in
PEP 706.)

35


https://bugs.python.org/issue?@action=redirect&bpo=43244
https://cve.mitre.org/cgi-bin/cvename.cgi?name=CVE-2020-10735
https://github.com/python/cpython/issues/98966
https://www.python.org/dev/peps/pep-0706

#5l

=
EFH
BB
PYTHONTHREADDEBRUG, 27
PYTHONWARNDEFAULTENCODING, 13

P

Python Enhancement Proposals

PEP 353,32

PEP 384,34

PEP 393,33

PEP 451,24

PEP 484,13, 14

PEP 526,15

PEP 586,23

PEP 590,25

PEP 597,3

PEP 604,3,13

PEP 612,3,14

PEP 613,3,14

PEP 617,4

PEP 618,3,14

PEP 623,3

PEP 624,

PEP 626,

PEP 632,

PEP 634,

PEP 635,3

PEP 636,3,12

PEP 644,3,19,22,30

PEP 647,3,14

PEP 652,31

PEP 706, 35
PYTHONTHREADDEBUG, 27
PYTHONWARNDEFAULTENCODING, 13

LW W W W

, 1
, 1
, 1

[\S I \S e e}



	摘要 -- 发布重点
	新的特性
	带圆括号的上下文管理器
	更清楚的错误消息
	PEP 626：在调试和其他工具中使用精确的行号
	PEP 634：结构化模式匹配
	可选的 EncodingWarning 和 encoding="locale" 选项

	有关类型提示的新增特性
	PEP 604: 新的类型联合运算符
	PEP 612: 形参规格变量
	PEP 613: 类型别名
	PEP 647: 用户自定义的类型保护器

	其他语言特性修改
	新增模块
	改进的模块
	asyncio
	argparse
	array
	asynchat, asyncore, smtpd
	base64
	bdb
	bisect
	codecs
	collections.abc
	contextlib
	curses
	dataclasses
	distutils
	doctest
	encodings
	fileinput
	faulthandler
	gc
	glob
	hashlib
	hmac
	IDLE 与 idlelib
	importlib.metadata
	inspect
	itertools
	linecache
	os
	os.path
	pathlib
	platform
	pprint
	py_compile
	pyclbr
	shelve
	statistics
	site
	socket
	ssl
	sqlite3
	sys
	_thread
	threading
	traceback
	types
	typing
	unittest
	urllib.parse
	xml
	zipimport

	性能优化
	弃用
	移除
	移植到 Python 3.10
	Python 语法中的变化
	Python API 的变化
	C API 中的改動

	CPython 字节码的改变
	编译版的变化
	C API 的变化
	PEP 652：稳定版 ABI 的维护
	新的特性
	移植到 Python 3.10
	弃用
	移除

	Notable security feature in 3.10.7
	Notable security feature in 3.10.8
	Notable Changes in 3.10.12
	tarfile

	索引

