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21 HFEIESH L TXEESE

PAEC SRR I ANZ RIFE SR 2 A LR SRS m AELEZ TS . X AVPR K LR S P
LEREMELA-S 2 1l import BRI M7 s 2 AT BIan, PATF X 27 B SR BUAEAR 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,
CtxManager?2 () as example?2

TER AL & ) 7 AR 1 T A — M S A 450

with (
CtxManagerl () as examplel,
CtxManager2 () as example2,
CtxManager3 () as example3,

EASFAELM ToRdbrasndE LL(D) DhfE. 15 &F PEP 617 5k T2 4077,

(i Guido van Rossum, Pablo Galindo #il Lysandros Nikolaou 7£ bpo-12782 F bpo-40334 HTifk. )
22 HEFENERAR

SyntaxError

BUAE 24 AT (5 A R 5 PR3- A AR I AR 28 2 B 7 R SR P 5 1) B L 10 A2 (B8 SyntaxErrror: unex-
pected EOF while parsing JF- 38 M NN IERROCE . BN, FIEPA AR (ERARXMAR “{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 ()

ZRIRASRI R S 4 N RR TR AT R A

line 3
foo ()

File "example.py",

some_other_code

S

SyntaxError: invalid syntax



https://www.python.org/dev/peps/pep-0617
https://bugs.python.org/issue?@action=redirect&bpo=12782
https://bugs.python.org/issue?@action=redirect&bpo=40334

fEL7E Python 3.10 T4 % th i B S A BB R

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

R, ¥R XA PR FHE CRES S =515 B8 RILE 238 1 A7 BRI IT K A 2 i
EOF/EQOL.,

XL R EOR B PyPy g 2 BT AT AR .
(t Pablo Galindo ¥ bpo-42864 DA} Batuhan Taskaya 7& bpo-40176 H1 57k . )

fRESR TS | A1 syntaxError S BUAERS i 5o MUEA SR A B i) Se B e A IR NS, T2 (R
RN R (7 8. X R, N ([ Python 3.10 Z HIFREE) (U SE/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

PUAE Python 3.10 X FE 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

%A itES2 By Pablo Galindo #E bpo-43914 HR 5Tk .
REHHEH L MG syntaxError FHHE TR Hrhf EEA— LR Pros:
o TERIEPZ FikE -

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

A

SyntaxError: expected ':

(Hy Pablo Galindo 7£ bpo-42997 H1 ik . )
o TEHES W H bR oA AR B 455 1 o4

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

~

SyntaxError: did you forget parentheses around the comprehension.

—target?

(Hy Pablo Galindo 7£ bpo-43017 H1 ik )
o TEZ WAL A PRI FRA A RIS

>>> items = {
.ox: 1,
Loy 2
z: 3,
File "<stdin>", line 3
y: 2

(R gksh)



https://bugs.python.org/issue?@action=redirect&bpo=42864
https://bugs.python.org/issue?@action=redirect&bpo=40176
https://bugs.python.org/issue?@action=redirect&bpo=43914
https://bugs.python.org/issue?@action=redirect&bpo=42997
https://bugs.python.org/issue?@action=redirect&bpo=43017

A

SyntaxError: invalid syntax. Perhaps you forgot a comma?

(Hy Pablo Galindo 7£ bpo-43822 H1 ik . )
o ZNRERBATIES:

>>> 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 F1 57k, )
o FHUETAME PR o A

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

Z:

-}

File "<stdin>", line 4
Z:

A

SyntaxError: expression expected after dictionary key and ':'

>>> 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

(Hy Pablo Galindo £ bpo-43823 F1 57k, )
o try fUISHUARH except B finally U3

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

(Hy Pablo Galindo 7F bpo-44305 F157#k. )
o TEHEHME = AR ==:

>>> 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 H15iHR . )
o TEf-FAFHR A+


https://bugs.python.org/issue?@action=redirect&bpo=43822
https://bugs.python.org/issue?@action=redirect&bpo=43149
https://bugs.python.org/issue?@action=redirect&bpo=43823
https://bugs.python.org/issue?@action=redirect&bpo=44305
https://bugs.python.org/issue?@action=redirect&bpo=43797

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

~

SyntaxError: f-string: cannot use starred expression here

( Hy Pablo Galindo 7 bpo-41064 F1 57k . )

IndentationError

¥ IndentationError R IERA L B F SORERZ MR 2400t , WIEA 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

AttributeError

Y$TH] AttributeError B, PyErr_Display () RFHEHEG | A 55 MIXTG h2 @ 2 PR En :

>>> 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 H1 5tk )

B WWHEREARARIAN PyErr_Display () RERFHRMBLFHERBCARCR, XA
RAAEE ] T S HAt | 5 SRS DR R R AR I . X 7EE4E REPL fil40 IPython -2 —
M DL DL o

NameError

YATEVEREAR TS| &) NameError I, PyErr_Display () RG] A 55 & B PR R4 AR
W

>>> schwarzschild black _hole = None
>>> gschwarschild_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 £ bpo-38530 H1 57k . )

Bl WERUR AP PyErr_Display () RE/REERMILEHER A RCR, XAl hE
e HEAER T R A [ SR DR SR BRI e . X AEHE S REPL 5] 41 IPython g —
T WLA TR O o



https://bugs.python.org/issue?@action=redirect&bpo=41064
https://bugs.python.org/issue?@action=redirect&bpo=38530
https://bugs.python.org/issue?@action=redirect&bpo=38530

2.3 PEP 626: #iEiXf1E T RSP ERABRNTS

PEP 626 534 T BRI FT AT 51 TR FEREAMTRINN T B . A B0 (R AR 2 F LI
BT R A 2 A TE BT S B
W4 £ 1ineno SR S AL A BN .

RASXFTGH co_Lnotab JEMEC W T HIHRIFE 3.12 el . FEMME RFEA0 TS 10 RS 2k H Hr
M co_lines () F¥E.

2.4 PEP 634: Z#{tEXITAD
RO T SR R A ZIVER match 35 41 R case 35 41 TR S5 HAL R VURD . Rl l g . messt

BB DA RS IA Jl. RE DT BL (AT A2 Y B M I R i 2R 2 R U B, AR R 4514 5
B3, IR AR R 2 4 E 31

BESRE
A PE A3 FH TR AN R :

match subject:

case <pattern_1>:
<action_1>

case <pattern_2>:
<action_2>

case <pattern_3>:
<action_3>

case _
<action_wildcard>

match {EA)3EZ— AN FIRAIHRFIHAE G A — A8 EA case IBAIHIER 25 1 10— RIVB TR . Hik
Kl , BAVCRCR BT :

L BA R E R (subject)

2. £%f subject 1 match A HRIE

3. M _EFITFX subject 5 case )RR MEHET U E 2 BRIA PO E]— M8
4. AT H BRI DR AR A IR A B 1

5. WARBAIND] DRI ILEE, ARG 7@ AT _ ARG — case B4, WERFHUH
TR PR ARBCAIIAE]— A58 eI VC R BAAATE ST RCATAY case 154, EEAS match
RIBHAPITALATEAE

EMER

P AR AL C, Java 5 JavaScript (AR HAMMVFZET) iy switch A1 —A AR BlExT%) 5—14
FHHE (80 FATUCECAY 7 FR Bl T AR B DL AR Y - switch BRA)HE BT RFF— 0 g/
FHGHE case TR P I T HI{EIEAT LR

SR AR DL B 1)1 7] LAYE Scala Al Elixir S5 5 4R 8] XAEEH AL ECT 02 “AHIITE 19F
Ho Ao Br g Ve R r B e 20 (1)

SRR “if” IR Aotk RIIHE S T AT RS S E M AR LSRR, (HE A
CPEIPE” Ty IR A, CFEWIE” TR E T A IR TR R R A, I Ll H S
B2 BN Sy 1. ARG AR IE L i) PASRIBURF— A28 5 —A case 1) AP I IRIMELIEA T BUBR Y 8
Ay AR, HEXET Python M ECIE MM EAE T HAT RS HARZEBUANFLAR ) A B




ERRX: TE—1FHE

IEFATEEA BT F AR B R A iR R e —AME, B, gUCEE LA 7 mifE, R, 78
NPT, status ZULEEMR A BREEA case A, FEEAEERRESAH. LRE,
FFIATH 1% case HIKAYBIIE:

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”

WIRALS FIREERT status Sy 418, NLR A" T'm a teapot”., WIRAELA FiR R AR status 24 500, M
A _ W case 1B EE HEBELATVCHEL, H4riR [9]”Something’s wrong with the internet”. 55 &% 5 — Mt
W Agmg _RHEN BB IR H PR B2 TR . _ R TR .

PRATRAREI | (“or ) FE— MR P A A LA

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

FBE 91T

WRFAME S LT H T, R case B, XA RN

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 AR _, ATRES HIUAAAEVCEC AT O o WARASTAAEDTRED, W4T A2 —4> no-op. {3
., WEREATIER 500 ) status , i &4 no-op.

HTHFEHENEEMERX

R AR ARG I, 1 HAT ARG EAL B X, — R T AR o e
i x ABARA y AR f:

# 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, V):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")




B—AEE A FIEE (0, 0) , AIABEMER BT R FEERAY . BRI EE T
—AFHEM— AR, AR 92 Tk E FWME (point). DU TWAME, X6
S ER T (x, v) = point .,

LB IES

USRI SR GRS . ARATLAME ISR 447, R — 2RI i s B SR %, e —
PR RIS AT AKE S0 i Al 4 2 2 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):
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")

HHUESHEK

PRAT DATE S A HL R MR A T HEFP B N B2 (B0 dataclass) A0 A B S50 VRt n] A FEVRG 2
W __match_args__ FRIRIEMSIOVEA R IEE DR TTALE . AR EREBE Ox7, 7y, W
PATFBEI NS OF HEVR R v B E R var AH)

Point
Point
Point
Point

1, var)

1, y=var)
x=1, y=var)
y=var, x=1)

BREERENX
B DMEEHRE . BN, WERIATH B2 AL e 3, I ] DA AR VT e:

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, yl), 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.")

10




ERAEXTIBECH

FIHECMIE, XEE A E A G case 1EAJHR AR T _. HIEBCAT AT ARE FAE 0 2 2=, filan
('error', code, _). ZFHIK:

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

IE AT, test_variable A PLEL Cerror, code, 100) A1 (error, code, 800),

LIRIA

FATAT AR — RIS 1E TA), B “LYRIT . ARAPRTUAERME, W match FFARZESHLTT —1
case TE/AIH . THTERE B R A AEAE LR IBCRIEZ 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.")

Hith R

— U A, I SRS

o BT RORE, oams Rt EA S X, mHEs EREILRE T MR L
Ui, HARBACA—A . Wi, — PRGNSR BEITRE . H., b T —1
WREER, PO REILIE AT R

o FHA THERAEAT: [x, v, *rest] Ml (x, y, *rest) MIVEISMLT ML E )0 Bl AT o
TE * 2GSRI PN, WL (x, v, *_) FTPAVCECEL S A 4% H B 5 T A 45 1 H A
%H.

o WAL {"bandwidth": b, "latency": 1} &M — P FH Ik "bandwidth" Fl
"latency" fH. HFFIRARE, BN W AW, W FRRERAT rrrest, (H xx_ g2
TUARKY, BEMART.)

o PR as BT AMIK:

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

x1, y1, x2, y2 SERERUANRAERA as TRIMTEOUT BTy, 10 p2 405 H AR RN 00,
o REBFIE RIS R . B2, BHIXR True, False Ml None MZH&bRRS L.
o AR T DAERE P o X a4 B R ATUR AT 155 (40 PR AR LR R S R AL

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")

QS

11



(£ L£50)

case Color.BLUE:
print ("I'm feeling the blues : (")

SEEANS VIS I PEP 634, itl 5P 2 W PEP 635, AR EAES Il PEP 636,

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

Text IOWrapper il open () MERIAGnfs U He T BAR R -G FE & KIS . T UTE-8 g Tk
Z¥ Unix ‘F-4, 4FTH UTF-8 324 (1 ISON, YAML, TOML, Markdown) Hf45l& encoding 33 & —
AR WA . Blin:

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

HT BT A kM AR, B T W % 1 EncodingWarning. B & fE sys.flags.
warn_default_encoding HEHMH T 15T RKi4g @ p9 B IA gmh s Xl & o

WINT -X warn_default_encoding &3l PYTHONWARNDEFAULTENCODING 35 A 24,
2|5 io-text-encoding TfEE Z1EH .

3 BREDRTHIHE T
ATV T % PEP 484 HIHRRA typing SIS H I

3.1 PEP 604: HiYEBKSZET

SIATEM X | Y IERRRRBR G2 84T, et 7 —Fhgor 88 X a2 Y AL typing.
Union BUFMIMT A, FalR2AE 8RR .

TEZ HifY Python JiRASH , BN 2 2 MRS R s UV I R BN, fIH2 typing. Union:

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

SRAURTS BUAE T DA S AR ) B ik

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

XA HHTEE Y2l isinstance () fil issubclass () W - ASE

>>> isinstance (1, int | str)
True

152 I, types-union £ PEP 604,

(i Maggie Moss #i1 Philippe Prados 7& bpo-41428 Hi5ik, 71 Yurii Karabas #il Serhiy Storchaka ¥ bpo-44490
b g )

12
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https://www.python.org/dev/peps/pep-0604
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3.2 PEP 612: X2 T E

16 typing B HHE TN EIIASHE T PEP 484 1) Callable fRLAHSEAMELRIEL .
F— RIS R . BRI RETES KB k45 7 — P 53X
PR L TR B R AT e M . IR ATTE typing. Paramspec HHRE|. TEZHIMAT, BA—
Ty Lo BE DA G A 1t 1 5 N S 2R B I MO PR A T 2R AR T

A IETUR BN Concatenate IBHAT. B 5B SHA AL T— i LAGEXT Y s B T HoAb AT 1)
X B X R AT ARE . (R BIT DAYE typing. Concatenate HkF|.

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

(h Ken Jin 7£ bpo-41559 57k, F-H Jelle Zijlstra ¥£ bpo-43783 HhnbA/bE g iE. PEP [ Mark Mendoza
BE5.)

3.3 PEP 613: B3| &

PEP 484 5| \ 7 RABIZ (MRS, RESRENTR AW RN S R UR(E . X B I & (2R
5 25 A XfE DA DK 3 SR B34 AId IAEL, Aril2 24 98 B i 1) 5 sOTC R B e . B AnE L

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

524 PEP 613 TN
(1 Mikhail Golubev & bpo-41923 15k, )

3.4 PEP 647: P BE X BB RIPZE

TypeGuard EIRNE] typing B RAR BRI 45 5K BOT el R 240 AL 301 (R 4R an i S e A
IR R . BETHELZEE, WS TypeGuard HSUIIPA K PEP 647,

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

4 HihiEStEesy

o int FEAVHIE T —ANJ7¥k int .bit_count (), R[EIZE & BEE G R P E D — 05, 851
B “HedstE”. () Niklas Fiekas 76 bpo-29882 Hr 5Tk . )

o PIFE dict .keys (),dict.values () fldict.items () FriR M EEE — mapping JE M,
B AL T FRIAF A types . MappingProxyType %4, (fhj Dennis Sweeney ¥ bpo-40890 H

« PEP 618: IU7E zip () BRECH —NAIHERY strict JEFR, T 2RI ATE A R BEARAH 45 o

o BB SHN E Y R RPN %52 Decimal, Fraction DA HAM AT g 40 A A B & &

FAERE (BPERA __int_ () HEMERFA __index_ () F¥E) MIX4. (i Serhiy Storchaka 7
bpo-37999 HI 5Tk, )

o WA object.__ipow__ () R[] NotImplemented, % iz 55 & K IF B Hb ¥ BE 10 30 ol 3R &
object._ _pow__ () fl object.__rpow__ (). (H Alex Shkop ¥E bpo-38302 HI 57k, )
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o BAEIRIE A T DA G S SR & P I E AN SR S SO R, ol DR PSR 55 H fil
A (EARBEH TR ).

o REAA I _builtins_ B, MERBEIITHESXEH TERNERS, AT
__globals_ ['__builtins__ '] . W _ globals_ ["_ builtins_ "] fFEENZ
JEPERE T ERMIR L, BRI T 4RI P ER%L. (H1 Mark Shannon 7 bpo-42990 H15TH#A . )

o WEINT WA B E RS ——aiter () Fl anext () PASFBIERMEYS iter () Fl next () XA
A . (H Joshua Bronson, Daniel Pope Fi1 Justin Wang ¥E bpo-31861 F ik . )

o BTV (@staticmethod) 12K 7 (Relassmethod) BAES 4k & I ¥ B E (__module_
__name_ ,__qualname_ ,_ doc_ ,__annotations_ ) HHABF ) _ _wrapped_ J§
PEo BUAh, B EIELR 2 5 R A — B PR X4 . (1R Victor Stinner #£ bpo-43682 H1 Tt
ko)

o ZRERTEM (PEP 526 & Xk simple name ZAMY—UIE B AR) TEBITHIATAZ from
__future__ import annotations HJ5Ii. ([ Batuhan Taskaya ¥ bpo-42737 H15iHk) -

o FIRTHT G BAE AT DA TR B S W AR P . S ARIE ) R AR, X SR AR R AT T R S Y
_ dict_ . XHET _ annotations_  WEAEMYE; £ 15 E 1527 annotations-howto . (
Larry Hastings 7 bpo-43901 15k )

e HTSPERIER, BAE from _ future_ import annotations B2 RS vield
yield from. await B{E MG FAXAIEM . () Batuhan Taskaya ¥£ bpo-42725 H5iHk)

o RYBEL T super () FIHALA] RESULFF5-RAL P FRE X, BAESE from _ future  import
annotations WABEMEH#. (i Batuhan Taskaya FE bpo-42725 H1 k)

o float UMl decimal .Decimal ZRAUfH NaN {E MG A ELILE BT RR By . AT, BI{# NaN
fEM S, MWEEM AN 0. HEAIEE S ZA NaN (FAEAR, BTBRAEMRLE, S
TR TEES K734 . (1 Raymond Hettinger 7 bpo-43475 5k )

o Mg _ debug__ WEN, WKFriE—A SyntaxError (Mif4E NameError ). (i1 Dong-hee Na
& bpo-45000 H5THR. )

e SyntaxError BHEWIEH end_lineno fl end_offset J@M. WRAHERE, B2 None
. (1 Pablo Galindo 7 bpo-43914 ik, )

5 HEER

e JGo

6 BEAYER
6.1 asyncio

MA T B connect_accepted_socket () H¥E. (H Alex Gronholm ¥E bpo-41332 F15THk)
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6.2 argparse

1F argparse FUHFE, RF “MIBESED X iR PEAENCH eI SR A SRR A 1)
HVCHL, W AEFRZE0%E. (1 Raymond Hettinger £ bpo-9694 H1TTHHk )

6.3 array

WAE, array.array ) index () FYEIA v %R start Fl stop Z%%. (1 Anders Lorentsen #l Zackery
Spytz 7& bpo-31956 H1 ik )

6.4 asynchat. asyncore 1 smtpd

M Python 3.6 JFify, X LERBIHAEH SO E bR IR T BIAE X = LA I T — A>3 AR

DeprecationWarning,

6.5 baseb64

Wl base64.b32hexencode () Al base64.b32hexdecode () AZFFIFH Y BTN F 89
Base32 #gfi .

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 Jmi0z%

Hfn—/~ codecs.unregister () BREL, T BN S fAD #1822 ok A0 E M - (FB Hai Shi ¥E bpo-41842
H5THER)

6.9 collections.abc

PAE, parameterized generic [} collections.abc.Callable ) __args__ 5 typing.Callable —
FT. collections.abc.Callable generic BB SHUR AL T, T typing.Callable
WIS, XMW E collections.abe.Callable[[int, str], str] ¥#HAH (int, str,
str) IS __args__; PAHIE ([int, str], str) . N THEIX—21k, types.GenericAlias
MAER] AR 254k, 4% collections.abe.Callable RAGHAT FARIHET, KRBl —4F2. ¥
B, collections.abc.Callable JEERMSEULEX AT fES ML TypeError , TiZE Python 3.9 H1HA]
RELEHER 7. (¢h Ken Jin £ bpo-42195 o7k )
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6.10 contextlib

HINT — EF CE PSS contextlib.aclosing () , PAEREZE A K 40 A8 A FIAA R b Bl
TEXT4 . (H Joongi Kim F1 John Belmonte 7 bpo-41229 1otk )
A contextlib.nullcontext () MIARA EFCEHEE 7 H. I Tom Gringauz ¥£ bpo-41543 HTTHR)

A AsyncContextDecorator, PATESCHREH T BT SCEBLEME R R MR o
6.11 curses
¥E ncurses 6.1 HEINATY R R B2 H curses.color_content () . curses.init_color ()

. curses.init_pair() Fl curses.pair_content () & B #b {fi FH. 3 3 5 K 3 curses.

has_extended_color_support () ¥f580 N ER ncurses EEHIRMAE TH A€ L. (i Jeffrey
Kintscher #1 Hans Petter Jansson ¥£ bpo-36982 H1 5tk )

PUAE RS = BUTTONS_* Q2 FHIRJE N curses EARHERY, WA curses i k3L, (i Zackery Spytz
1E bpo-39273 H Tk )

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)

XHPA birthday RURKHE T WRIRAERANFE EBE kw_only , BOERE M ORK T M
B A AR DR X TP BUE T, BT A KT B RN . R R e B BRI S

PRt AT PASE E KW_ONLY ArictJ i i) Ay 7 Beh 2 SR S 1 o X ml g2 d i LI 3

from dataclasses import dataclass, KW_ONLY

@dataclass
class Point:
x: float

(T oUdkEE)
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(£ L£50)

y: float

_: KW_ONLY

z: float = 0.0
t: float = 0.0

TEEHL, z fll e R URKETIEZS, M x My A, (H Eric V. Smith 7£ bpo-43532 3Tk . )

6.13 distutils

A~ distutils WEMEFE, RHFE Python 3.12 SR, H A& W ERIFIDIRECHEE = e
setuptools fll packaging SEAR, T H K Z FILAH FI A APT ZE AR i 42 i) At b 758w DA
(il platform . shutil . subprocess B sysconfiqg). HEINAEITH distutils HALZNFERT
X1, F B A EER N AR VxS B O gl . 75S% PEP 632

F£ Python 3.8 K FH ) bdist_wininst a4 E M2 E. BAELE Windows H & ff — ik i &L HEFF >R
bdist_wheel fiyd. (H Victor Stinner FE bpo-42802 H1 5Tk )

6.14 doctest

ER WA ENY _ loader_, WELHEE] _ _spec_ .loader . (H Brett Cannon ¥ bpo-42133
TUHR)

6.15 encodings

AL encodings.normalize_encoding () £Z0&IE ASCII FZ4F. (f Hai Shi {F bpo-39337 H1 57k )

6.16 fileinput

JF fileinput.input () fil fileinput .FileInput FIEI T encoding F errors F2%: . (1 Inada Naoki
TE bpo-43712 HHTTHER. )

WAE fileinput .hook_compressed () &XF mode 't B AW E45 R 7] Text IOWrapper, 5
KRIEGE 5. (H Inada Naoki 7£ bpo-5758 H1 57k, )

6.17 faulthandler

PUAE faulthandler BESAGIAEBIIR RSO R )& 75 & 2B B4R % . (1 Victor Stinner 7E bpo-44466 H

TEHk)
6.18 gc

N gc.get_objects (), gc.get_referrers () Ml gc.get_referents () IRMTHITHT. (H
Pablo Galindo 7F bpo-43439 F1i7HR . )

17



https://bugs.python.org/issue?@action=redirect&bpo=43532
https://www.python.org/dev/peps/pep-0632
https://bugs.python.org/issue?@action=redirect&bpo=42802
https://bugs.python.org/issue?@action=redirect&bpo=42133
https://bugs.python.org/issue?@action=redirect&bpo=39337
https://bugs.python.org/issue?@action=redirect&bpo=43712
https://bugs.python.org/issue?@action=redirect&bpo=5758
https://bugs.python.org/issue?@action=redirect&bpo=44466
https://bugs.python.org/issue?@action=redirect&bpo=43439

6.19 glob

1E glob () l iglob () T root_dir Ml dir_fd %, HTHEEH RN H . (i Serhiy Storchaka
£ bpo-38144 H15ik)

6.20 hashlib

hashlib 25K OpenSSL 1.1.1 5 ¥ #iii4~. (i Christian Heimes 7F PEP 644 F bpo-43669 H157Hk . )
hashlib 3t %] 3 3 OpenSSL 3.0.0, (Hj Christian Heimes 7E bpo-38820 Az JHo At i) 5 = 35 v 5 ik . )

4li Python [ [r] 1B X pbkdf2_hmac () E#FFH . &3 PBKDF2-HMAC ¥{Y £ Python {7 OpenSSL %
PB4 A B . (H Christian Heimes 7F bpo-43880 F1 57t )

6.21 hmac

PAE hmac FEe&7E 3B {d ] OpenSSL () HMAC 5231, (Hi Christian Heimes FE bpo-40645 157k . )

6.22 IDLE 5 idlelib
i IDLE #{ i} sys.excepthook () (M/FEIHfEA" N ). H T ARTZ W 2861, (Fi Ken Hilton ¢
bpo-43008 H1 5Tk, )

PR E S HE . W55 BT 43 i Windows 1 Shel/Ed &5 . 4" el B ik i 29
JEVR%E . BT EE HAs ], FFAERINIRE . J N TR AE S & G/ FERE . (11 Terry Jan Reedy TiHk T
bpo-40468 . ) R4t 23 [a] 5 B FARFRE RS B # i) Windows £72% . (F] Mark Roseman £l Terry Jan Reedy
TE bpo-33962 HIRAL) .

RO AR E] 3.9 EFURA

T Shell A2, R FFRFF (“9>7) BRMEL. "R FF (“07) WmAMAS . FEgmiEesnifTs M
bR BT A TS, AR A TE AT . FERE R U TSR A T B R A7 “copy with prompts”
B _ETFSCR . XSRS AT 53 SCARTT &) . RIEWR ST SCAR EF CER T R, (H
Tal Einat 7£ bpo-37903 1 5¢ik)

o P 2 T AN S 1) B A o i ik 22 A . X AR s B 4 B B RORRIERG". 2 nIAT 23 m
shell MR —AFE2FHL. (H Terry Jan Reedy 7E bpo-37892 H1iiEk. )

FEBI LR A R 58 SR I BOCHET maten . case Fl_. A SERURIERSE%, HELeRhy
BRI AR, (4% case HUA—# . (11 Tal Einat 75 bpo-44010 57k,

3.10 ZEP A PR ET N2
ST Lpyi SCHEN EE RS . (H Alex Waygood F1 Terry Jan Reedy 7& bpo-45447 F1 57k . )
B AR PR A Shell BPRFELHEPR/RAF. (1 Terry Jan Reedy 7E gh-95191 Hi5iEk. )

6.23 importlib.metadata

5 importlib_metadata 4.6 (history) HJEIEE—EK.

PUAE importlib.metadata entry points Jf i — 3 importlib.metadata.EntryPoints 2, Nl AM
AP D PR T AR . RTIRFZAAFENEZE L, S WS s v i .

WY importlib.metadata.packages_distributions (), HT %L Python FLHFIELMHMT R
H importlib.metadata.Distributions,
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6.24 inspect

ER WA ENY _ loader_ , WELHEE] _ spec_ .loader . (H Brett Cannon f£ bpo-42133
Tk )

MAT inspect.get_annotations (), DAfH %4 XX 5 v SO VE i #E4T K. inspect.
get_annotations () WA DAIE#fMENTEAFEE LAY . inspect.get_annotations () MFEMN
SV A Python XML S AESL B X TR EEREMEZ(EE, 752 L annotations-howto.
52 B, inspect.signature() . inspect.Signature.from_callable () il inspect.
Signature.from_function () MAEWIHH inspect.get_annotations () EIRBEMERE . X
BIKFE inspect.signature () fll inspect.Signature.from_callable () FAEH 0] DASRIT F4F
FRALITEMR T . (H1 Larry Hastings 7 bpo-43817 H157#K)

6.25 itertools

WINT itertools.pairwise () (1 Raymond Hettinger 7£ bpo-38200 157k, )

6.26 linecache

ERR A E N __loader__, MPLHEEM __spec__.loader . (Hi Brett Cannon 7£ bpo-42133
TR )

6.27 oS

A VxWorks SERHEER SN os . cpu_count () fIZ3#F. (H Peixing Xin 7E bpo-41440 F1 57k )

MA—PHERE os.eventfd () RHITFERE, PAEIEE Linux 1 RS event£d2 . (A Christian
Heimes 7£ bpo-41001 H1 57k )

A os.splice (), PAMEFEPIASCHHMARAT ZRIBSIEE, 1 JomGAE N AZHbIE 25 8] R Ptk 25 8] 2
BIEATAL ], AN SCPHEAFF LR AT . (fy Pablo Galindo 7E bpo-41625 Hi5THk)

> macOS fill A O_EVTONLY . O_FSYNC . O_SYMLINK Al O_NOFOLLOW_ANY ., (Hj Dong-hee Na ¥
bpo-43106 F1 57k )

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.)

6.28 os.path

IAE os.path.realpath () WHEZ— KL SH srict. VN True , WIHEBSARAAAAESEB TEER
ey, £fii)k OSError. ([ Barney Gale £ bpo-43757 H1 57k )

6.29 pathlib

“h PurePath.parents MY L 4. (H Joshua Cannon ¥£ bpo-35498 HH ik . )
>h PurePath.parents INMJFH5 % . (H Yaroslav Pankovych 7E bpo-21041 F1 57k . )

A Path.hardlink_to J7¥&, B link_to () . iZH RS ENT S symlink_to () M. (H
Barney Gale Tifik T bpo-39950 H1)

PFE pathlib.Path.stat () l chmod () 32—~ FEFSE follow_symlinks , DAMEYS os BRI
XF I R R RF—3 . (1 Barney Gale BTk T* bpo-39906 )
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6.30 E&

% M freedesktop.org os-release i E ¢ 4 B OB B /E B 4 bk iH 4 fn platform.
freedesktop_os_release (). (H Christian Heimes ¥F bpo-28468 HTiHk . )

6.31 pprint

IME pprint .pprint () E2— M XEFESH underscore_numbers. ([ sblondon FH kT bpo-
42914 )

PAE pprint BJPASEEFTE) dataclasses.dataclass 356, (M Lewis Gaul TifkT bpo-43080 )
6.32 py_compile

py_compile' W& ATRBEMA  --quiet“ &I, (H Gregory Schevchenko Fifk T bpo-38731 )

6.33 pyclbr

¥ pyclbr.readline () fll pyclbr.readline_ex () REIFEEEM ) Function 1 Class X4
E¥—"end_lineno @M. SIAR (F4E) 1ineno AHVLHL. (1 Aviral Srivastava 5t ik T bpo-38307)

6.34 shelve

PUTE shelve BiH7ER BT M), BRIAR A pickle.DEFAULT_PROTOCOL, i A& pickle Pl 3
. (Hy Zackery Spytz Tifit T- bpo-34204 )

6.35 statistics

fll A covariance () . Pearson [ correlation () fIfAjBA[H) linear_regression() HE¥. (H
Tymoteusz Wolodzko Tk T bpo-38490 )

6.36 site

EAREH R E E X __loader__, WENEEH __spec__.loader . (i Brett Cannon £ bpo-42133
ok )

6.37 socket

PAE R socket . timeout & TimeoutError 314 . (H Christian Heimes £ bpo-42413 FHTTHk. )
fAJH IPPROTO_MPTCP 417 MPTCP E#:F 1% (1 Rui Cunha HifkT bpo-43571 )

B IP_RECVTOS Y3, DAH AR 45 257 (ToS) 5 DSCP/ECN B¢ (Hi Georg Sauthoff 57k T+ bpo-44077
)
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6.38 ssl

ssl B B3R OpenSSL 1.1.1 B4~ . (Hy Christian Heimes ¥£ PEP 644 Fil bpo-43669 F1 57k . )

ssl AL B %145 37 33 OpenSSL 3.0.0 F1iE T OP_IGNORE_UNEXPECTED_EOF, (H] Christian Heimes 7§
bpo-38820, bpo-43794, bpo-43788, bpo-43791, bpo-43799, bpo-43920, bpo-43789 Fl bpo-43811 FhETHk . )

IIE, EFAREMEHEFHEES 53 DeprecationWarning. ssl.5SLContext .options ¥k
NEE T OP_NO_SSLv2 Fll OP_NO_SSLv3 , Wi EIHACLERREREE T, 5030 5HTE
FEPEPE. () Christian Heimes BTk T~ bpo-43880 )

A, sl BIRBRA R B2t s 7. BAET, AEA&RIM% et SHA-1 MAC (MRS
WiEER . RS EAEALT 112 (71955 RSA. DH fil ECC #4H. SsLContext ERIAMIHAMLMA )
Pk TLS 1.2, X203 B2 5T Hynek Schlawack (97 . (i Christian Heimes Tt ft T bpo-43998 )

AL SSL 3.0, TLS 1.0 Al TLS 1.1 NP2 57 30 Hf . Python AL E A . {H OpenSSL i ik
Wi RATHRECE. RN T A BT R LR T .

A ssl.get_server_certificate () HREUNA timeout &% . (1 Zackery Spytz TifikT bpo-31870 )
ssl FEH F 2] T MR AU Z B X9 i1k . (H Christian Heimes ik T bpo-42333 )
IMA— A H RSB FRIC VERIFY_X509_PARTIAL_CHAIN. (f10x TifkT bpo-40849 )

6.39 sqlite3

ﬂ»j connect/handle () . enable_load_extension () fll load_extension () j]ﬂA'%’lT%{#o (EE
Erlend E. Aasland Tk T bpo-43762)

6.40 sys

AT sys.orig_argv JEME: &4 Python W PAT XA RIIR 21728053, (i Victor Stinner TRk
F bpo-23427 )

WINT sys.stdlib_module_names, GEHRHEFEBILZFRIVFZE. (B Victor Stinner 7F bpo-42955

HiHk. )

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

MFE, _thread.interrupt_main () $52 — N[ ESEHSHHATEI (BIATH signal.
SIGINT). (H Antoine Pitrou Tk T bpo-43356 )
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6.43 threading
il A threading.gettrace() Hll threading.getprofile() , 43 %l H F $H Ul threading.
settrace () fl threading.setprofile () IXEMKE. (1 Mario Corchero TifkT bpo-42251 )

JMA threading.__excepthook__ , HTF#Hl threading.excepthook () WIWIEEME, PARTHE A
— A HARRE . (H Mario Corchero Tifk T bpo-42308 )

6.44 [@;if

PUFE, format_exception() . format_exception_only () flprint_exception () PREATPATE
ZF—AREIE, VENE—RALE S (H Zackery Spytz il Matthias Bussonnier Tijit T bpo-26389)

6.45 types

T A types.EllipsisType . types.NoneType fll types.Not ImplementedType 25, PAFR{L
—EHRR, FRAG AT R, (1 Bas van Beek TTHL T bpo-41810)

6.46 typing

FHERAEAS A % KRR RG4S

typing.Literal MFTABECH NG PEP 586 Jf ILRLi% PEP iR SR MG AR TH .
. Literal B#ERFREELEWIES .
2. Literal XA S OB AR 2 IWUT T0 K1 -

3. Literal WIS FERA, Il Literal [0] == Literal[False] Z B4R IE N
True. AENH False. SSCRpbele, NRREH] M2 B A7 BIAE SRR IX 2R L

4. IAE, W Literal MRHFUEMSEEN A 2 hashable | 7EAHEEM LR BPEG| K& TypeError B,
VRS, 7 Literal I, SEURTTMBZA S S5

>>> 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'

(rh Yurii Karabas ff bpo-42345 FH iRk . )

IABTREL typing.is_typeddict () FIT WP AR RGN typing. TypedDict., (Hi Patrick
Reader 7F bpo-41792 H15tHk. )

A LB TR AR B typing.Protocol T2 Y4 isinstance KRS | & TypeError [&
B2 A runtime_checkable () Mgk FTEZHIRAH, X LA S FEE Y . AR PREETT
ISR ) W 2456 BT 28% B runtime_checkable () $Eiffits. (1 Yurii Karabas & bpo-38908 157k, )

M typing.io Fl typing.re TAEEHL S AITERF & H DeprecationWarning., X&&-F4#EL M Python
3.8 IR C 4 H I HE AR R I HEAS Python WA H iR [ o AR ] 17X S8 R 1Y) AR VU AR B 24 250k L #%2
M typing S A. (H Sebastian Rittau 7£ bpo-38291 H1 57k, )
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6.47 unittest

MAHT TV assertNoLogs () , PARMNFEIIA R assertLogs () . (H Kit Yan Choi Fi kT bpo-39385 )

6.48 urllib.parse

Python 3.10 DA FARAS AR4HE urllib.parse.parse_gs () flurllib.parse.parse_gsl () H[a]H}
A s FERERNSEOD M. B TR E, G W3C EHmE, Xeawsich it
— P PRAY, BRMNMEN & X—EASHNNE] T cgi.parse () Ml cgi.parse_multipart (), AN
AT R B T SR A . E 20T, IS HI RS . (B Adam Goldschmidt . Senthil Kumaran F1
Ken Jin T3k T bpo-42967 )

£ URL HPEAEHATAF O RAF, TTRER SEGELE Ut . 4 WHATWG IR ST T rfe:3986
urllib.parse HRENTARG URL A2 IR ASCILEATAT \n . \r Fl Nt F4F, B bxf k. #
B Fom— Nk T 8 urllib.parse. UNSAFE_URL_BYTES_TO_REMOVE ¥ffl. (&
7] bpo-43882 )

6.49 xml

Tr xml.sax.handler fEHffil A—/ LexicalHandler 2%, ([ Jonathan Gossage Fl Zackery Spytz Tt
kT bpo-35018 )

6.50 zipimport

i A PEP 451 #§ %28 7 ¥ find_spec() . zipimport.zipimporter.create_module () #l
zipimport.zipimporter.exec_module (). (f Brett Cannon TifkT* bpo-42131 )

flA invalidate_caches () J¥. (H Desmond Cheong FijitT* bpo-14678 )

7 TEREMLIE

« B, MiERE st () . bytes () flbytearray () BEHRT (IXRIRLELHE 30-40%). (i
Serhiy Storchaka Ttk T bpo-41334 )

o BHE, runpy FAREHAEDT . python3 -m module-name fir%-iY sl ]2 PR 1.4 £5.
1 Linux |, Python 3.9 1) python3 -I -m module-name § AT 69 M&EEk, Tj Python 3.10 H
BAT SIS (47T 184). (| Victor Stinner Htfk T bpo-41006 F1 bpo-41718)

o Y7E, LOAD_ATTR f8-2M Y “HRMBAERD A" ALK X THAEME R A4 36%, i
ST FHEL Bk 44% ., (h Pablo Galindo #ll Yury Selivanov Ti gk bpo-42093 ), FfHi Guido van
Rossum Bifk T bpo-42927, £ HAILE PyPy Fil MicroPython 152 By K . )

« WA, MM --enable-optimizations 4 Python I, £ ¥& % ¥ Fl 6% 4% fiy 2 17 IR
fll —~fno-semantic-interposition, X £xil M7 & 4 ——enable-shared [ gcc H #
Python f# BE#S B 42 3 30%. ¥4 1H 2 7 9% i S0 25 <https://developers.redhat.com/blog/2020/06/25/
red-hat-enterprise-linux-8-2-brings-faster-python-3-8-run-speeds/>‘_ . ( Hf Victor Stinner #{l Pablo Galindo
TiEk T bpo-38980 )

ebz2 / lzma / zlib # H T HWH B Z P X EH A, H A _compression.
DecompressReader RN .readall () %L, WAE, bz2 fEE S ERE T 1.09 5 ~ 1.17
%, lzma fRIEPET 1.20 f% ~ 1.32 4%, GzipFile.read(-1) {7 1.11 %~ 1.18 f%. (H MaLin 77
ik, 1 Gregory P. Smith B, bpo-41486)

o N HFEAFERALIARTERT, BREAR I AN TR TR A R AR O . B C RN AR
T, I HERBON R A E T EERHE R AR E P . X — A ATREE S AR TE R A7) CPU (]
J/b—2£. (i Yurii Karabas F Inada Naoki ¥f bpo-42202 FH iRk . )
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o DAL, THHEREKE, Wstrl in str2flstr2.find(strl) , FH+4 KA Crochemore & Perrin
1 BRI TR REY, IR KRN KR T . (H Dennis Sweeney 5T T
bpo-41972 )

« % _PyType_Lookup () HMHUIE (16 DAHE RS K 6 7 A0 4 LB i P AL R R o 30
ARG T 9B A 2 1.04 £, (1 Dino Vichland 7 bpo-43452 rf15tfik. )

o NP E BEBUINAE I HLE Y PEP 590 vectorcall i8] 2 %E: map (), filter (), reversed(),
bool () Ml float (). (H Dong-hee Na Fil Jeroen Demeyer £ bpo-43575, bpo-43287, bpo-41922, bpo-
41873 F1 bpo-41870 HriHk. )

« Bz2File WJVEREE IR R NEBIY RLock $RAGMGE . X5 BZ2F1ile FETRINT 24 [R] i A e B #s Al
B AMANFAE AT ZAN,, 8 gzip il Lzma PR 25— DRI E M —#E. (H Inada Naoki
TE bpo-43785 HiiHk . )

8 A

 Hl Python £z 32 5 A HME JG 1 B IR R F B YL, #ild0 0in x, lor x, 0if lelse 2. E
FFAFH [0x1for x in y] XS AR HER W] HFRB (BT AR [0x1 for x
in y] B(# [0x1f or x in yl)e MWAREMRIIG, W0RETRF ARG R T and,
else, for, if, in, is fll or PH—MRFE AT HEL . FERRPBA T ERFUCHERES, &
SRR TSR . (B Serhiy Storchaka FF bpo-43833 ik . )

o WA KA IR, R & A — R V0 [ 47 2 ok 3 B 8 3 4% Python 2.7 T fR B B IH S AE . H
WHNZEMW N, find_loader ()/find_module () (#f find_spec () B L), load_module ()
(#% exec_module () HUfR), module_repr () (HF ARG MITAH), _ package_ JEPE (B
__spec__.parent ), __loader_ B (B _ spec_ .loader HUft), A _ cached_
JE M (8 __spec__.cached JfX) K9 Z L GLALFE importlib H [y H Al A J7 ).
ImportWarning fl/5{ DeprecationWarning KF@AH N 5| & DAFS BIAE 8 I 19 18] 35 51 75 28 o
AR,

o HA-distutils 4 AEEICHIFH, HRF7E Python 3.12 RSk . G5 Rt H 09 10 —35 T
HEZER.

e random.randrange () W IEE = C #f F JH. valueError B ¥ F M m N & H
TypeError. (Hj Serhiy Storchaka #1 Raymond Hettinger kT bpo-37319 )

o importlib fJ%& il load_module () 7% H Python 3.6 @t T #iCs# N F M, MIEXR S A
DeprecationWarning. iHM /i exec_module (). (Hj Brett Cannon TiptT bpo-26131 )

e zimport.zipimporter.load_module () EFHFHHE exec_module () f#. (H Brett Cannon
1E bpo-26131 Hi5THk. )

o« MESABMEH load_module () £5|% ImportWarning , Wif/H exec_module (). (H Brett
Cannon it T bpo-26131 )

W E B A R 4 i M importlib.abc.MetaPathFinder.find_module() HI
importlib.abc.PathEntryFinder.find_module() £ §| % ImportWarning T
N4 Bl B ] importlib.abc.MetaPathFinder.find_spec() #Hl importlib.abc.
PathEntryFinder.find_spec (). #RAIPAf# ] importlib.util.spec_from_loader ()

FeHFBhFAE. (i Brett Cannon 7E bpo-42134 Hoiik. )

WM B A R G ffi ] importlib.abc.PathEntryFinder.find_loader() £ 3| %
ImportWarning T W 2 ] importlib.abc.PathEntryFinder.find_spec (). 4R HA]
PM#i il importlib.util.spec_from_loader () Z#HB#4E. (i Brett Cannon ¥£ bpo-43672
5T - )

o« T{ importlib.abc.MetaPathFinder.find_module() ( importlib.machinery.
BuiltinImporter.find_module(), importlib.machinery.FrozenImporter.
find _module (), importlib.machinery.WindowsRegistryFinder.find module(),
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importlib.machinery.PathFinder.find_module(), importlib.abc.

MetaPathFinder.find_module()), importlib.abc.PathEntryFinder.
find_module () ( importlib.machinery.FileFinder.find_module () ), i
importlib.abc.PathEntryFinder.find_loader () ( importlib.machinery.

FileFinder.find_loader () ) HJ £ 4~ 5 ¥l & 5| & DeprecationWarning ¥ i & 1F
Python 3.12 14§ #4%: (Z BB 14 Python 3.4 Fgigics N EF M ). (H Brett Cannon ¥F bpo-42135
H 5Tk - )

e importlib.abc.Finder E¥FHF M (B EM—M T find_module ()), importlib.abc.
MetaPathFinder #l importlib.abc.PathEntryFinder AR IZAS. H P 240 h4gk
FHRIX A2 H)—4>. (] Brett Cannon ¥E bpo-42135 FHTTHK. )

e imp, importlib.find_loader (), importlib.util.set_package_wrapper (),
importlib.util.set_loader_wrapper (), importlib.util.module_for_loader(),
pkgutil.ImpImporter F pkgutil.ImpLoader [ RS E ¥ 27 LA Python 3.12 31 AT
TEEREREMTA CENTFEZ B Python iU 1 ELJF 4R 5| & DeprecationWarning). (i Brett
Cannon 7F bpo-43720 HH5THER.) )

o« MAEFARF MBI LW __spec__ JEPHEFEMIR F] module_repr () K B K
__repr__ () H¥. X module_repr () Ml #i E4E Python 3.12 F1#£%:. (i Brett Cannon
1E bpo-42137 H 5tk )

e importlib.abc.Loader.module_repr(), importlib.machinery.FrozenLoader.
module_repr () fil importlib.machinery.BuiltinLoader.module_repr () S g7 I
Wi 7E Python 3.12 H1#% % . (H Brett Cannon £ bpo-42136 157k . )

e sqlite3.0ptimizedUnicode B Python 3.3 Fil#ifs i SRS F N I, M E Bk str
M. MAEECRFH, TELE Python 3.12 4[4, (i Erlend E. Aasland 7E bpo-42264 157k . )
o RICACRY N B K%Y sglite3.enable_shared_cache MIFEE#F A, EFE Python 3.12
. SQLite3 SREIANHIM T . #5257 SQLite3 SCH T RN 1SR 6 AL 2 G X
W cache=shared A SR A URI BLAFTHEEEE . (Hi Erlend E. Aasland £ bpo-24464 th
e PA'F threading FEECHFH:

- 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 7£ gh-87889 H 57k, )

e pathlib.Path.link_to () E#F I Wi EL Python 3.12 F 2. P pathlib.Path.
hardlink_to (). (H Barney Gale fF bpo-39950 FF TRk . )

e cgi.log () CHFEMHHETE Python 3.12 H1#£[% . (H Inada Naoki 7F bpo-41139 F1 57k, )
o PAF ss1 454 H Python 3.6, Python 3.7 5, OpenSSL 1.1.0 & 2.4 7 F -4 3.11 L

- OP_NO_SSLv2, OP_NO_SSLv3, OP_NO_TLSv1l, OP_NO_TLSv1_ 1, OP_NO_TLSvl_2 K&
OP_NO_TLSvl_3 £ #f sslSSLContext.minimum_ version #l sslSSLContext.
maximum_version 0.

- PROTOCOL_SSLv2, PROTOCOL_SSLv3, PROTOCOL_SSLv23, PROTOCOL_TLSv1,
PROTOCOL_TLSv1_1, PROTOCOL_TLSv1_2 J} PROTOCOL_TLS O # #F H 7t & #
PROTOCOL_TLS_CLIENT A1 PROTOCOL_TLS_ SERVER
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- wrap_socket () 2% ssl.SSLContext .wrap_socket () ftE
- match_hostname ()
- RAND_pseudo_bytes (), RAND_egd ()

- NPN J¢ M @l ssl.SSLSocket.selected_npn_protocol() AHl ssl.SSLContext.
set_npn_protocols () &4 ALPN L&,

o R (PYTHONTHREADDEBUG ¥ 4575 &) 7F Python 3.10 W 2. #% 77 Ff H-K-7F Python 3.12 4[4 .
A FESE Python FRRERIZEMR . (1 Victor Stinner ¥ bpo-44584 H15THR . )

« M typing.io fll typing.re T 5 AILER: & H DeprecationWarning, jXEE-FAEHLEAE
A A i) Python A gL bR . AR JE T axX Lo AT AR VEER R 4 MO L2 typing AL (H
Sebastian Rittau 7£ bpo-38291 H1 57k . )

9 B

o BT complex KA Y __int_ ,_ float_ ,  floordiv_ ,_ mod_ ,_ divmod__,
__rfloordiv__,__rmod__Hll__rdivmod__ . EflEE4&5] K TypeError.(H Serhiy Storchaka
TE bpo-41974 F5THR . )

e ParserBase.error () H¥ (EAFEHRICAHYN _markupbase i) B84, html.
parser.HIMLParser ;¢ ParserBase [JMi— T HER error () SLIAE Python 3.5
#l4. (h Berker Peksag 7E bpo-31844 F1 57k . )

e %% T unicodedata.ucnhash_CAPI B, B — 1 WHl PyCapsule XF %, fHXE A
_PyUnicode_Name_CAPI ZiffkE 92 2 N3P C AP, ([ Victor Stinner 7£ bpo-42157 F1 5Tk, )

o BBRT parser B, BAE 3.9 ol TUMREHNY PEG fRATER 1M -5 (U8 I H AR BT 8 FH 1) C L
BRI e —E¥EF ), 35 node.h, parser.h, graminit .h il grammar.h,

B B T N A C API ESRE s PyParser_SimpleParseStringFlags,
PyParser_SimpleParseStringFlagsFilename, PyParser_SimpleParseFileFlags #l

PyNode_Compile, EAfI7E 3.9 b T-UIkEHTHY) PEG M ras mipeFe i .

« BERT formatter fibk, EFE Python3.4 e M. EMMEm . BRI, I HARZMIL.
‘EHAIITKIAE Python 3.6 A2, (HILES BRAHCH AEIR B Python 2.7 A= iS5 2 i B M.
R AATT I B B B A 4% DLE 5 SR A% . (i Dong-hee Na #1 Terry J. Reedy 7 bpo-42299
TRk )

o ¥ T PyModule_GetWarningsModule () %, FYEEHT _warnings BHLLE 2.6 FPgh iy
P E AR ARG AL . (i Hai Shi £ bpo-42599 H 5Tk . )

e M collections Bt #8147 %5 FH 1 collections-abstract-base-classes [1%) %l 4% . ( i Victor Stinner
TE bpo-37324 FT5THR. )

+ loop JBZE M K> asyncio B =g APL sk, ZHIEAITE Python 3.8 HEHF M. X
— BB 22 05 THI Y-

L X il 7R APL

2. )29 AP X Lepr B H Python 3.7 2 B 4 2 KU AR BCY A A IEAE TR SRR . 12
RZ B 37 5 PR AT L BE 1) APT (2 ASEFIEER

3. RPN R AR T A T I S IR I A S IR B2 ) P A R
WEBEAVZEH APLIRHHESZ Loop. THZFPython API i 4 SEREUE S i) B4 A RAS R 7= 1«
(th Yurii Karabas, Andrew Svetlov, Yury Selivanov #1 Kyle Stanley ¥ bpo-42392 FH iRk . )
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10 #24g% Python 3.10
AATHN T ST T e DA T e R R el AR i A A R A 1

10.1 Python {EErI Tt

o DUAE 24 2015 2 B O TRVA I R 2 T IS T SRR — S 7 (AIE 0in x ) il
FHE . FERRMBAT ERFEONTERE S, RASUONITERE R, S pE s I Rm 5K
%B@Hﬁﬁ)%%%ﬁﬂ%ﬁﬁ?%ﬂEEE’J?‘&%@?ZE%W*’I\%%Q (H1 Serhiy Storchaka 7i bpo-43833
TR

10.2 Python API g435{t

e traceback #i ¥ b [ format_exception() . format_exception_only() HI
print_exception () FREXH) etype ZHL T HE 4 N exc . (1 Zackery Spytz #iI Matthias Bus-
sonnier T7fk T bpo-26389 )

e atexit : ¥F Python iE i, #5/f atexit.register () HMIRIHEM, MESICFHSH.
VAR, HAES SEgCR, Sa— 55 OS2 . (f Victor Stinner TTHk T bpo-42639 )

o MIXE, 728 collections.abc.Callable EABEMFILT, ETF typing.Callable
Halu . XEKFE collections.abe.Callable[[int, str], str] My __args_
¥ N (int, str, str); MPAEIE ([int, str], str). @i typing.get_args () B
__args__ PRSHHIREFTELEE| X A1, ILF, H collections.abc.Callable %4
tﬂﬂﬁﬁ%%ﬁﬁfﬁfé%?lﬁ TypeError , [fij{£ Python 3.9 H1 0 n[ GE <B4 A . (i Ken Jin TTgk T
bpo-42195

o BAE, WRGERIESAZ 16 (AT THEEL, socket . htons () Ml socket.ntohs () X5/ K
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)

IVEZEIK

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

W foo () PAFHIRIT R RSB T T Y B LB (BB THE 7 — A AR S
W), W EM A asyncio.run_coroutine_threadsafe () %,

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

o NI globals FHAPEAH " _builtins_ ", P4 types.FunctionType Fih & PLAE RF4H K 24
HIfE, MAZHH {"None": None}, X5 eval() fllexec () BE—E(. FfIf def function(.
SVt ... 5L Python EHINAZ N, globals JpIE B KRB M © ALK T 4
. (H Victor Stinner 7£ bpo-42990 H1 57k, )
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10.3 C APl gyZ1t

o T ¥ T H PEG T A2)Y, C1E= API [§%l PyParser_SimpleParseStringFlags .
PyParser_SimpleParseStringFlagsFilename . PyParser_ SimpleParseFileFlags .

PyNode_Compile DAJiX2e g H #1258 struct _node S

9L 15 I % f Py CompileString () R AC T & 4 % % b 0T % . 4 5 7 bA A
PyEval_EvalCode () ZJEHIZARTE R HRKME
o S| -
- 4& PyParser_SimpleParseStringFlags J§ PyNode_Compile ¥ ¥ H, #] PA
Py_CompileString () ft#.
- PyParser_SimpleParseFileFlags %A HIEEMAM. WM FILE * SEFMANY, FH
Jel CHlF B, ARG E R X 54 Py_CompileString ().

- B A char ¢ SUESCHEA R SCHE, SERAATITOCH, MU T A . —
PR M A 1o BHLE) PyImport_ImportModule () . PyObject_CallMethod() .
PyBytes_AsString () fl Py_CompileString (), W FER. (BT 75 H]F4E R4 2

g

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 WA MAEMRRK - NFE M, AR T FAF
R R WA, XEWREX M FHERL 2 A TIHEAF WA APT (fin
PyCode_Addr2Line() ) . tHiHEE, FrameObject XM f_lasti MR AN N E
FEW: ¥ PyFrame_GetLineNumber () L%,

11 CPython = BAISEF

« IFE MAKE_FUNCTION 484’4 32— A F I P AF 5 Jo A/ N s 0 FRyE . (B Yurii Karabas Fl
Inada Naoki 7f bpo-42202 F1 57k )

12 #2 R E

+ PEP 644 : Python #L7EZIK OpenSSL 1.1.1 PA_EJfiAs . R Fj-3CHF OpenSSL 1.0.2. (Hi Christian Heimes
BT T bpo-43669 )

o ¥51% Python MIYEFRZL 3| C99 K4 snprintf () F vsnprintf () . (A Victor Stinner 57 ik T
bpo-36020 )

e sqlite3 £5%i SQLite 3.7.15 PA_EJilRA . (Hy Sergey Fedoseev # Erlend E. Aasland i Bk T bpo-40744
F1 bpo-40810 )

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

o ff configure AP A ——disable-test-modules I : NIFIFHALEE test Bk, (H
Xavier de Gaye. Thomas Petazzoni ] Peixing Xin ik T+ bpo-27640)

o £ ./configure B A H il A ——with-wheel-pkg-dir=PATH # F. 1R E T % LI,
ensurepip BiHt &6 % H 3 F# 4k setuptools Fl pip f1: WURPTHAAEAE, b X
g, T A2 surepip 45 5E 1L,
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B Linux & 47 i A9 37 40 SR Mg 2 O R B 48 MK M8 ¢ & . L W0 Fedora £ /usr/share/
python-wheels/ H3 F42% wheel 1, i A%3E ensurepip._bundled fi,

(th Victor Stinner BTk T bpo-42856)

« MW T ¥ ) configure --without-static-libpython 3% T, M T #& B A % ¥
libpythonMAJOR.MINOR. a ¥ EFH HAZEE python . o XT3,

(Hy Victor Stinner 7 bpo-43103 H157#k . )

o BUfE, configure IARXFIH pkg-config THAGM Tcl/Tk Sk SCAFER (75 . BLHT, X L8304k
AL E T ——with-tcltk—includes fll ——with-tcltk-1libs &I ERIEE. (H Manolis
Stamatogiannakis BTk T bpo-42603 )

« 24 configure Ml A Ml A —-with-openssl-rpath & Hi. % it W fij b T A & i i A
OpenSSL % 1% Python (i3 2, %40 ./configure --with-openssl=/path/to/openssl
—-with-openssl-rpath=auto. (H Christian Heimes 57t J bpo-43466 )

13 C API 9%

13.1 PEP 652: #&5FhR ABI g4

WA, TP R A Python [ E R ABL (M R F —#tfl#: ) CA BN L. stable ik
T C API il ABI Fe@ MR IERIER  hit ABI A e fFE S B

(Hy Petr Viktorin £ PEP 652 Fl bpo-43795 57k, ) .)

13.2 B9
o fE PyNumber_Index () WIZER—E 2 int K8, WHIHER int A T2, (1 Serhiy
Storchaka BTk T bpo-40792 )

e Addanew 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.)

« MIA% PyDateTime DATE_GET_TZINFO () Ml PyDateTime TIME_GET_TZINFO () , JHFijj
il datetime.datetime fll datetime.time X4 tzinfo 1. (H Zackery Spytz Tift T
bpo-30155 )

* A PyCodec_Unregister () %, T LS MSE0 R K%, (1 Hai Shi 57T bpo-41842
)

o A PyIter_Send() ¥k, A/ Afit’% StopIteration FigHhm A es &K iEEE. (A Viadimir
Matveev ik T bpo-41756 )

o ZBR CAPI HIIA T PyUnicode AsUTF8AndSize () . (H Alex Gaynor Tifk T bpo-41784 )

o A PyModule_AddObjectRef () pEL: 2T PyModule_AddObiject () {HIEHIN G A
WEET M5 A4 (1 Victor Stinner Tt T bpo-1635741 )

« JILA Py_NewRef () fll Py_XNewRef () BR%L, FTi#idsEx S is| HitEoRHREZ %, (H
Victor Stinner Fiit T+ bpo-42262 )

o YI¥E, PyType_FromSpecWithBases () #ll PyType_FromModuleAndSpec () HRE(AIEZ—A
RAEH bases %1 . (1 Serhiy Storchaka TiFk T bpo-42423 )

e PyType_FromModuleAndSpec () HEIIFERESZ NULL tp_doc ## (7. (F Hai Shi 7F bpo-41832
5T - )

o PyType_GetSlot () EREINAEN] DAL #5287, (1 Hai Shi 1 Petr Viktorin £ bpo-41073 H¢
ko)
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o it Pyset_CheckExact () B%(F| C-API {I A A — AR/ set L BMEA R TIA
1526 . (Hy Pablo Galindo 7E bpo-43277 Hi ik, )

o MAY PyErr_SetInterruptEx (), EAVHMEA—ESHFSHT I, (H Antoine Pitrou
AE bpo-43356 HIFTHR.)

o PIZE, Python DAV S i3 ith 2 H52 FR C APL il T (F546 4 X Py_DEBUG %) . FEAZH
C API 1, 15 Python 2 PAERAER 44151, H Py_LIMITED_API % DA Python 3.10 DA _F A Fy
H¥r, IAFE Py_INCREF () fl Py_DECREF () REXSCEUAIEFE AR BRI , IR E B U5
PyObject.ob_refent b, FEVRIAMIZNT ZLHE3Z R C APL il 68, /24 H Python 3.8 jiZ
PyObject SEMATE R AR AR N 2R (S bpo-36465 ).,

fE ——with-trace-refs fikgniF rxUT (Py_TRACE_REFS %), A CHEH A ZR C APL. (H
Victor Stinner Fijik T+ bpo-43688 )

o« MAPy_Is(x, y) BRE, MTIE x XL R2EZ y X%, ST Python i) x is y. IfIA
T Py_IsNone() . Py_IsTrue() . Py_IsFalse () pR¥L, 2+ BIH TR FERTL 244 None B
fil, True BABIEL False B, (H Victor Stinner TiEkT bpo-43753 )

o BT MAH C MRS 5 W b7 3% MUk #% ) R % PyGC_Enable(), . PyGC_Disable() .
PyGC_IsEnabled (). XEEEBAGFM C ARG, 2 1L AA S0 B2 RS, 1A 2
FA gc HR,

o Jit Py _TPFLAGS_DISALLOW_INSTANTIATION RHARiC, T &5 FAIERAH . (i Victor
Stinner TR T bpo-43916 )

o i Py_TPFLAGS_IMMUTABLETYPE KAINRIL, M TRIEA A AZRANGS : KA EHEA T RE
iM% . (1 Victor Stinner 1 Erlend E. Aasland Fi kT bpo-43908 )

13.3 #4E3% Python 3.10

o MAEAE X PY_SSIZE_T_CLEAN ZAREfi ] PyArg_ParseTuple () fl Py_Buildvalue ()
W, XA ST #: est, et#, s#, u#, v#, z#, U# fil 2#. Sl arg-parsing #11 PEP 353, (i
Victor Stinner 7§ bpo-40943 F 57k, )

o« (T PY_REFCNT () B ¥t AN WE:H S KA, Py_REFCNT (obj) = new_refcnt b0 i i
Py_SET_REFCNT (obj, new_refcnt): £, Py_SET_REFCNT () ([ Python 3.9 ##ift). K

PREFIE T AR, AT

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

(Hy Victor Stinner 7£ bpo-39573 H1 57k )

o T WA, BA RV PyDict_GetItem () WA GIL o UZEMIAFT T . (i Victor Stinner
AT bpo-40839 )

o IFE,PyUnicode_FromUnicode (NULL, size) flPyUnicode_FromStringAndSize (NULL,
size) &5|% DeprecationWarning, iEHH PyUnicode_New () FERNFHIIEEER Unicode
%1% . (H Inada Naoki Tifk T bpo-36346 )

o FA LA _PyUnicode_Name_CAPI (PyCapsule API unicodedata.ucnhash_CAPI ) E.#%
A NEE C API, (H Victor Stinner 57t T bpo-42157 )

o J T{ Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix (),
Py_GetProgramFullPath (), Py_GetPythonHome () Ml Py_GetProgramName () R %k
WRAE Py_Initialize () ZHi (7€ Python B{#Ita b 2 HI) Bd A RFaR 0] NULL. i (50 H B
init-config API 3K H) init-path-config. ([ Victor Stinner ¥£ bpo-42260 F1 5Tk . )

e X PyList_SET_ITEM() . PyTuple_SET_ITEM() fil PyCell_SET () ANuFH/EAEBSAE.
i, PIAE x = PyList_SET_ITEM(a, b, c) flPyList_SET_ITEM(a, b, c) = x &2k
WO HE R i dn i k. X AT PARIE if (PyList_SET_ITEM (a, b, c) < 0) ... ZZEHk
& A8, (H Zackery Spytz Fil Victor Stinner Tk T bpo-30459 )
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o JEZIR API S04 odictobiject.h, parser_interface.h, picklebufobject.h, pyarena.
h, pyctype.h, pydebug.h, pyfpe.h fill pytime.h Bgif% % Include/cpython H 3, XL
PRI EHALEE, A BENTEAAE Python. h 35T 2l api-includes. AR EAICHHE
s, % EMCNEFE Python.he () Nicholas Sim ¥E bpo-35134 157k . )

« i i Py _TPFLAGS_IMMUTABLETYPE 2§ % 1‘T it kA BN AR . A K
Py TPFLAGS_HEAPTYPE K #fi & £ ® X} 4 2 & " 48, iF & 7@ mAEEAEKET
Py_TPFLAGS_IMMUTABLETYPE, (Ela Victor Stinner 1 Erlend E. Aasland ﬁﬁk% bpo-43908

)

o RIMASCEYP) %L Py_FrozenMain B M3ZKR APL PSR . %R 322538 T Python 11 & i it
7%, (f Petr Viktorin FE bpo-26241 H1 5k . )

134 #H

o MFE PyUnicode_InternImmortal () PR ¥ FH M, I B 7E Python 3.12 A5 52 H
PyUnicode_InternInPlace (). (M Victor Stinner FifkT bpo-41692 )

135 Bk
o BT Py_UNICODE_str* PRk, B#H Ti5H Py_UNICODE* F4FH . (M Inada Naoki 7F bpo-
41123 57k )
- Py_UNICODE_strlen: ffiff] PyUnicode_GetLength () 8 PyUnicode_GET_LENGTH

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

- Py_UNICODE_strcpy, Py_UNICODE_strncpy: {#i ] PyUnicode_CopyCharacters ()
B PyUnicode_Substring ()

- Py_UNICODE_strcmp: ffiffl PyUnicode_Compare ()
— Py_UNICODE_strncmp: {%ﬁﬁ PyUnicode_Tailmatch ()
- Py_UNICODE_strchr, Py _UNICODE_strrchr: ffiffl PyUnicode_FindChar ()
o 2T PyUnicode_GetMax () . iFiLAFIHI (PEP 393) API. (H Inada Naoki f£ bpo-41103 F 57
Hk.)
o #I# T PyLong_FromUnicode () . i5iF#%| PyLong_FromUnicodeObject () . ( B Inada Naoki

TE bpo-41103 H iRk )

« % B T PyUnicode AsUnicodeCopy (). 1§ f#f i PyUnicode AsUCS4Copy() &
PyUnicode_AsWideCharString () (H Inada Naoki ¥F bpo-41103 FH TRk, )

e T _Py_CheckRecursionLimit 285 : BEBE#f PyInterpreterState ZHAH) ceval.
recursion_limit FrEUft. (H Victor Stinner ¥E bpo-41834 F1 k. )

BB T AIEA XK K %E Py_ALLOW_RECURSION Al Py_END_ALLOW_RECURSION PA K&
PyInterpreterState §5f{Af) recursion_critical FFE%. (Hi Serhiy Storchaka ¥E bpo-41936
HIGTHR . )

o BT RICASCRRY PyOos_InitInterrupts () %L, Python UG C KR4 T 155 4L B
handler: £, PyConfig.install_signal_handlers. (H Victor Stinner FiHkT bpo-41713)

« BERT PyAST Validate () %l RNEEFFMINAA CAPLEME AST XfR (mod_ty KAL) T
ZHREEABTZ C API (PEP 384 ), (i Victor Stinner TifkT bpo-43244 )

o BERT symtable.h KU MART ASTRIH) R4
- PyST_GetScope ()
- PySymtable_Build()

- PySymtable_BuildObject ()
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- PySymtable_Free ()
- Py_SymtableString()
- Py_SymtableStringObject ()

Py_SymtableString () AR MNEEM ABL AIJLEM A, Hh symtable.h kXA ETZ
F C API.

5T Python symtable #idt. ([ Victor Stinner 7£ bpo-43244 F1 57k . )

PyOS_ReadlineFunctionPointer () EM3ZBR C APL LUl python3.d1ll H#gl, 1 dll
i Windows 1R il ABL .l TR B #2%2 — 4> FILE* 24, FrRAJCYALRIESL ABI
. (H Petr Viktorin TTRA T bpo-43868 )

BT ast.h,asdl.h fl Python-ast.h 3L, XEREER A HAETZE C APL, X
LS E LR Z B FRERANT Py HIZE, PRI RE i M Ar 44 i 9€. [l Python-ast.h
EXT—A Yield %, ¥4 5% — Windows <winbase.h> 33 fFd ) Yield vhgs. HiH
Python ast #ilt, ([ Victor Stinner Tifk T bpo-43244 )

Blr T E] struct _mod UK GIFARFIAIT SRR 4L, 3L AST C API E#iF8 R
- PyAST_Compile ()
- PyAST_CompileEx ()
- PyAST_CompileObject ()
- PyFuture_FromAST ()
- PyFuture_FromASTObject ()
- PyParser_ ASTFromFile ()
- PyParser_ASTFromFileObject ()
- PyParser_ ASTFromFilename ()
- PyParser_ASTFromString ()
- PyParser_ASTFromStringObject ()
XK ER A SRS HARJE T 5202 C API. (H Victor Stinner Tk T bpo-43244 )
bR TS RO BB Sk S pyarena.h
- PyArena_New ()
- PyArena_Free()
- PyArena Malloc ()
- PyArena_AddPyObject ()

ﬁ%@%ﬁﬂ;iﬂ/\i%, HAJET 2R C APL, {2 i 4% W AE A . (1 Victor Stinner 57k T
bpo-43244

PyThreadState.use_tracing G E M, PALAL Python . (Hi Mark Shannon 7£ bpo-43760
HoTHR. )
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14 3.10.7 ppEEZ L5

T HEHIASMAG, w2 (g, 4. 8 (\FEH) . 16 (F75ifl) . 32 DAMAMERNIEEAE int Fl str
Z AT, AR AR R B RO B — R, 2t valueError, DA G RIS YAS Z4ifi
SEAEAEIE AR 55 2T . X@XT CVE-2020-10735 B2 %6 . X AFR v DAIE L PRI AR . v 4T
B sys API A THC B 52 H . £ I integer string conversion length limitation 4%, ERIAFRH 2 FFEE
=1 4300 (% .

15 3.10.8 b EERZ24F1E

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 FIHYFEEIT AN shutil . unpack_archive () #RFIG T filter Z4UVA FLVFBR I AT BE S
NEAME GRS tar FeiE, GIAFE H b5 H SR SME SO . A 41755 0 tarfile-extraction-filter . 7E
Python 3.12 W1, N filter Z4(1) JHVE - /8 DeprecationWarning., 7E Python 3.14 1, ERIA(H
Y4l *data’ . (H Petr Viktorin £ PEP 706 F1 57k, )

17 Notable changes in 3.10.15

17.1 ipaddress

e f£1F T IPv4Address, IPv6Address, IPv4Network fll IPv6Network I is_global Hl
is_private T4,

17.2 email

« Headers with embedded newlines are now quoted on output.

The generator will now refuse to serialize (write) headers that are improperly folded or delimited, such that
they would be parsed as multiple headers or joined with adjacent data. If you need to turn this safety feature
off, set verify_generated_headers. (Contributed by Bas Bloemsaat and Petr Viktorin in gh-121650.)

e email.utils.getaddresses () and email.utils.parseaddr () now return ('', '') 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 be-
havior, accepting malformed inputs. getattr (email.utils, 'supports_strict_parsing',
False) can be used 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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