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There is new syntax := that assigns values to variables as part of a larger expression. It is affectionately known as
”the walrus operator” due to its resemblance to the eyes and tusks of a walrus.

FEXAR B, RAEFAA ] AR A Len O PHIK:

if (n := len(a)) > 10:
print (f"List is too long ( elements, expected <= 10)")

ALLAY 2t b 3 T BT T DU Rk s DU G o 5 G T P PEREX S I Dl o, — UG T el @ 5 & 2k
TR T4

discount = 0.0
if (mo := re.search(r' (\d+) iscount', advertisement)) :
discount = float (mo.group (1)) / 100.0

Wiz SEAF ol T IE A while FEPR TS — MEDRAZ I 0GR 2 75 20k, 1 A —ME DG ERA o - 6
F L

# Loop over fixed length blocks
while (block := f.read(256)) != "':
process (block)

ié?ﬁ%ﬁ%%%%&ﬂ?ﬂ%ﬁ%ﬁ¢7Eﬁﬁ%ﬁ*ﬁ%*ﬁﬁ,ﬁﬁ#?ﬁlﬁ%ﬁﬁ*%?
et

[clean_name.title () for name in names
if (clean_name := normalize ('NFC', name)) in allowed_names]

R BRI E SR TR AR 07 A DA IR AT T e
1507 PEP 572 T f#¥1% .
(i Morehouse ¥ bpo-35224 157k )

22 {WRLERS
BT —REOE S/ SRR AR LE R BOE S0 AR T S - S8 T X ARl
1B help () Frig Ry ] Larry Hastings ) Argument Clinic THARICH) C R EUHIA] .

HERHEB T, BS aflb HURMEIES, ¢l d PR EES R XBTIES, e 8 f TR A X
WIS

def f(a, b, /, ¢, 4, *, e, f):
print(a, b, ¢, d, e, f)

LA BRI :

£(10, 20, 30, d=40, e=50, £=60)

g, VAN A G

£(10, b=20, c=30, d=40, e=50, f=60) # b cannot be a keyword argument
£(10, 20, 30, 40, 50, f=60) # e must be a keyword argument



https://en.wikipedia.org/wiki/Walrus#/media/File:Pacific_Walrus_-_Bull_(8247646168).jpg
https://www.python.org/dev/peps/pep-0572
https://bugs.python.org/issue35224
https://docs.python.org/3/howto/clinic.html

XARICTE A — M B2 B SevF4E Python s EI5E BEBUUIA AU C RIS Sm SRR BT . Blan,
B pow () BRECREZ KT SHL:

def pow(x, y, z=None, /):
"Emulate the built in pow () function"
r = x **y
return r if z is None else r%z

AP HBIRIEATELSL AR RS H. B0, WER len () REIWIES N Len (ob3, /).
X AT DAHERR AR X AR ik A 98

len(obj='hello') # The "obj" keyword argument impairs readability

73— A a bR SARC N RO B S RVER R BB S 4 A SR s P A . B, A&
statistics B, JESH dist TEARR T REAE I, XA DA BRACh i iR AT BE:

def quantiles(dist, /, *, n=4, method='exclusive')

HTHE / ZEMBTES AL AIT Il 1 Ky, HAESZ 0 AIHE * *kwargs A

>>> def f(a, b, /, **kwargs):
print(a, b, kwargs)

>>> f£(10, 20, a=1, b=2, c=3) # a and b are used in two ways
10 20 {'a': 1, '"b': 2, 'c': 3}

XA R I AL T 77 B AL B - SR R B B SE . BINPA T H collections BB
hid:

class Counter (dict):

def _ init_ (self, iterable=None, /, **kwds):
# Note "iterable" is a possible keyword argument

215 PEP 570 T fiHd .
(Hy Pablo Galindo 7£ bpo-36540 H1 o7k . )

23 HFEHmFFTRIHFNHTIHRAZEE

B PYTHONPYCACHEPREFIX W E (A ffif] -X pycache_prefix) W a7 Z 70l &N
BRI AT SCHE RGN, A BN MRS H SR T _pycache_ FH¥%.
A E STE sys . pycache_prefix Hili4h (None F/RBUAIE R __pycache_ FHX).

(Hy Carl Meyer £ bpo-33499 157k, )

2.4 FRMEER SR HHEERN ABI

Python BIAEANE & DA A AR /@ A Bt A7 4 2017 6 A R ABL. 7 Unix b, 24 Python AT
BB, BUAERS T A A A A 2 C 7R DA SRR i ABL MY C 47

KA AN A P 2 ABLARZSY : & X Py_DEBUG A AL /5 Py_TRACE_REFS 7%, BE5IA
THE— ABL RIEAPE. Py_TRACE_REFS ZUsHIT sys.getobjects () M PYTHONDUMPREFS
WEEAE, BRPAMEHBN . /configure ——with-trace-refs ML EE . (H Victor Stinner
1E bpo-36465 HI5THR.)

1F Unix |, C ¥ BASF44E4:5] libpython, {H Android F1 Cygwin 4} . IAEERSEERENY Python $4 7]
PAIN#R 8 B 4 =2 P Python #9719 C §7 . (| Victor Stinner £ bpo-21536 H1 5Tk, )



https://www.python.org/dev/peps/pep-0570
https://bugs.python.org/issue36540
https://bugs.python.org/issue33499
https://bugs.python.org/issue36465
https://bugs.python.org/issue21536

7 Unix |, 24 Python DAIABIA NS, S ABRAEBIAE L AT R AE A AR N iy C 9 A S
FaEM ABI %1% C §7 . (H1 Victor Stinner £ bpo-36722 H1 57k . )

LR Python fk A B — AN, W R BT G HY ——embed £ I f%£ 45 python3-config --1libs
--embed PAZRAGF -lpython3.8 CKf L Ji] 4% #| libpython). & [A] Iy 5 3.8 FIIHARAS, ¥ 5221
python3-config --libs —-embed FHFEI My S KWK} A1 2] python3-config —--1libs (Bf A
¥ ——embed),

I — A4~ pkg-config python-3.8-embed Lk f 3£ ¥ Python #x A ] — />N H H: pkg-config
python-3.8-embed —-libs {5 —1lpython3. 8, TE[a|l} 24 3.8 MIHRAS, 221l pkg-config
python-X.Y-embed --libs HFEM 2K MEEIES] pkg-config python-X.Y --libs (BJ'R
i ——embed) (iFHf X.Y #f#h Python liAS).

YH—H, pkg-config python3.8 —--libs NS -1python3. 8., C¥ AT ¥k F) libpython
({H Android FlI Cygwin 41, X FE O BIACALBE) s ek AR & HOS s A A . (H Victor
Stinner 7£ bpo-36721 F1 57k, )

2.5 -FHBXE = ATEINCRFTEXFRERAHE

W = BERART T fstring, JEACR £ {expr=1}" B f-FRFERIEY IR N FA AR, I—12T5,
MR ERES R . il

>>> user = 'eric_idle'

>>> member_since = date (1975, 7, 31)

>>> f'{user=} {member_since=}"

"user='eric_idle' member_since=datetime.date (1975, 7, 31)"

Y £ A7 AR U AT FL i S AN ot i B 2 S i ek A A

>>> delta = date.today() - member_since
>>> f'{user=!s} {delta.days=:,d}"
'user=eric_idle delta.days=16,075"

= EHIARIF i B2, ARG S T

>>> print (f'{theta=} {cos (radians (theta))=:.3f}")
theta=30 cos(radians (theta))=0.866

(1 Eric V. Smith F1 Larry Hastings #£ bpo-36817 F1 Tk )

2.6 PEP 587: Python #)i&{LEC &

PEP 587 i/l T — By C APL HSRHCE. Python #J4RAL , $R (0T HEA i B A5 i) S 20 s o A S S 4 )
B R -

L
e PyConfig
* PyPreConfig
e PyStatus
* PyWideStringList
T R
e PyConfig_Clear ()
e PyConfig InitIsolatedConfig()
e PyConfig_TInitPythonConfig ()

* PyConfig_Read()



https://bugs.python.org/issue36722
https://bugs.python.org/issue36721
https://bugs.python.org/issue36817
https://www.python.org/dev/peps/pep-0587

e PyConfig_SetArgv ()

e PyConfig_SetBytesArgv ()

e PyConfig_SetBytesString/()

e PyConfig_SetString()

* PyPreConfig_TInitIsolatedConfig()
e PyPreConfig_InitPythonConfig()
* PyStatus_Error ()

e PyStatus_Exception ()

* PyStatus_Exit ()

e PyStatus_IsError()

e PyStatus_IsExit ()

e PyStatus_NoMemory ()

e PyStatus_Ok ()

* PyWideStringList_Append ()

e PyWideStringList_Insert ()

* Py_BytesMain ()

e Py_ExitStatusException ()

* Py _InitializeFromConfig/()

e Py_PreInitialize()

e Py_PrelInitializeFromArgs ()

e Py_PrelInitializeFromBytesArgs ()
e Py_RunMain ()

It PEP if A X S N4 M U Il T _PyRuntimeState.preconfig (PyPreConfig 2K #l) FI
PyInterpreterState.config (PyConfig K A) 2By, PyInterpreterState.confiqg N

5 RIECE:, B4 e B2 f A A FA A 28
152 [ Python W] A AL B AR G0 SCRY .

127 PEP 587 T f#F1 -

(Hy Victor Stinner £ bpo-36763 H15THk. )

2.7 Vectorcall: F§-F CPython g iE A tiniX

N7 vectorcall” HpY #] Python/C APL, ‘& Ay H AR X C 4 T8 2 RA0 BLA oAbt f7 1IE 04k . AR fay sz
AT G e 2R A w4 1] st L

SEAHE RV ERAS, THIAE Python 3.9 #1558 ATF.

215 PEP 590 T .

(th Jeroen Demeyer #1 Mark Shannon 7f bpo-36974 H1 57k . )


https://www.python.org/dev/peps/pep-0587
https://bugs.python.org/issue36763
https://www.python.org/dev/peps/pep-0590
https://bugs.python.org/issue36974

2.8 AFIMEREIBE XA pickle Hhil 5

2§ [l pickle 7£ Python HFFR [ &4 K EE R A K E L K Z AR, B RS — 2
T 78 DURARAAE SRR, I P RE N FH — 2 5 457 13 191 an et A 3 1 4 o

pickle #p 5 GIA T X TAMBE v X SCHe, X FE PEP 3118 378 A% 7T A 5 pickle i 43 FF i1 7%
i, X2 HIEE R ER .

W24 PEP 574 T i .

(i Antoine Pitrou 7£ bpo-36785 H1 ik . )

3 HitiESFritisnt

* FEZHIAH continue IFAIANARIFTE finally FAIPEER, X2 R AR SEEAFLE— A0 8
7F Python 3.8 it FR I 9B . (i Serhiy Storchaka £ bpo-32489 H5TEk . )

e bool, int Ml fractions.Fraction KB MWLEHE E — 1 as_integer_ratio() ¥, 5
float fll decimal.Decimal M CEH HELL. XAH/NA APL PR fif8 numerator,
denominator = x.as_integer_ratio () XHEMEEEZIE TR FEMBCHEE. (H
Lisa Roach 7F bpo-33073 #l Raymond Hettinger & bpo-37819 FFTTHk. )

* int, float fll complex MM EAMIMAE BN __index__ () FRERTHE, WX T ¥ 7T H 0%t
J% 475 ¥ method __int__ (), __float__ () 8% __complex__ () H¥EAA MG, (H Serhiy
Storchaka 7£ bpo-20092 H1 57k . )

o @SN \N{name} e SCAFAE TN Ak A SCRE:

>>> notice = 'Copyright © 2019'

>>> copyright_year_pattern = re.compile(r'\N{copyright sign}\s* (\d ) ")
>>> int (copyright_year_pattern.search (notice) .group (1))

2019

(thy Jonathan Eunice FiI Serhiy Storchaka 7& bpo-30688 157k . )

o UFE dict I dictview AJ A ] reversed () $IH AT S A2, (1 Rémi Lapeyre ¥E bpo-33462
H5THk . )

o TERRECHE b AR ) R B A REE 2 B B BR . RRRIML, £ ((keyword)=arg) AN
B F. KBTS EOREE W 22 M LA i bR iR AN A N 25 . 205 bpo-34641,

* fE yield fll return AR — BT RFEATERNASE T . X1 yield FI return 115
VRS IR IR TR — 2

>>> def parse(family):
lastname, *members = family.split ()
return lastname.upper (), *members

>>> parse('simpsons homer marge bart lisa sally')
("SIMPSONS', 'homer', 'marge', 'bart', 'lisa', 'sally')

(th David Cuthbert #1 Jordan Chapman £ bpo-32117 H 5Tk, )

o ML [ (10, 20) (30, 40) ] XAAENIH DT —METH, FiiFdeff 2R SyntaxWarning
M EA R B R . XAHIE R TypeError RHRIREE—AN o2 AN AT I H Y TE 25 2 4 3
fit. (H Serhiy Storchaka ¥ bpo-15248 H1iiHk . )

e datetime.date B datetime.datetime ) TZH datetime.timedelta X 2 [A] KB AR
iz B R AR 5] FH Y- SIS 2 R 2 Sk 2 S B A HRSC B (B e ]
PEH) [ T datetime.timedelta BARMIZE MR M2, il datetime.datetime.
astimezone (). ({1 Paul Ganssle ff bpo-32417 iRk, )


https://www.python.org/dev/peps/pep-3118
https://www.python.org/dev/peps/pep-0574
https://bugs.python.org/issue36785
https://bugs.python.org/issue32489
https://bugs.python.org/issue33073
https://bugs.python.org/issue37819
https://bugs.python.org/issue20092
https://bugs.python.org/issue30688
https://bugs.python.org/issue33462
https://bugs.python.org/issue34641
https://bugs.python.org/issue32117
https://bugs.python.org/issue15248
https://bugs.python.org/issue32417

* 24 Python ﬁﬁ%%%:‘pt Ctrl-C (SIGINT) % Wi F H /L) KeyboardInterrupt S RYHHIL,
Python PEAEPIAE 22 i 10—~ SIGINT {55l 2 (45 At Ui HI A #EAR REAS U 2 & 2 th Curl-C #4ER5E
M IEHHIR B AURS IR i . POSIX H1 Windows | 1) 28 sy 22 FH [ #8523 v 4 1 E
7, (1 Google ] Gregory P. Smith ¥E bpo-1054041 F1 5Tk, )

. %ﬁbﬁéﬁﬁﬁﬂi‘%%ﬁ?ﬂﬂﬂﬁm&%&ﬁ%ﬁ types.CodeType ¥R, TG AN 4R/,
%ﬁ?ﬂﬁﬁﬂﬂ%ffj@é@@~/\¥ﬁEI’J&F&XT% B 19 MES LML EB BAE, B
replace () JIiAfAGMEE D EBUHTES B TR RIS AT RE .

T —M™MEI statistics.mean () PRECKE IE data TES85 FAE &8 28009611

>>> from statistics import mean

>>> mean (data=[10, 20, 901])

40

>>> mean. code_ = mean._ code_ .replace(co_posonlyargcount=1)
>>> mean (data=[10, 20, 901])

Traceback (most recent call last):

TypeError: mean () got some positional-only arguments passed as keyword.
—arguments: 'data'

(Hy Victor Stinner £ bpo-37032 H1 57k, )
o XPTEE, BAE pow () MREN =S BOEATEIRE S BN AT AR LT Rvrfsgch b, Mise

SAEARECH -1 TS REIRERYIT, FXEHAD SBT3 SRR TG 24 R . BN, B 38 48
137 Yy Ffe st T WA 5 2h:

>>> pow (38, -1, 137)
119

>>> 119 * 38 % 137

1

WS TOAE SR AR et A E A e A E] . Filan, AHEORE 4258@ + 1470 = 369 MR,
BN EE K 42580 = 369 (mod 147) SRJFKAE:

>>> x = 369 * pow (4258, -1, 147) % 147

>>> y = (4258 * x - 369) // -147
>>> 4258 * x + 147 * y
369

( Fy Mark Dickinson FE bpo-36027 H157HR . )
o PSSO 5FMFEEESEIED, SR T EE:

>>> # Dict comprehension

>>> cast = {input ('role? '): input('actor? ') for i in range(2)}
role? King Arthur

actor? Chapman

role? Black Knight

actor? Cleese

>>> # Dict literal

>>> cast = {input ('role? '): input('actor? ')}
role? Sir Robin

actor? Eric Idle

E?}L T PRI IR R B S OR VARG Y, B S R h = IR 1 28 R ] e R s =
H:

>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter D&rwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1ldwis': 'Martin von L&wis',

'tukasz langa': 'kukasz Langa',

'walter dorwald': 'Walter D&rwald'}



https://bugs.python.org/issue1054041
https://bugs.python.org/issue37032
https://en.wikipedia.org/wiki/Modular_multiplicative_inverse
https://en.wikipedia.org/wiki/Diophantine_equation
https://bugs.python.org/issue36027

4 gFreiEsh

B importlib.metadataﬁﬁ%ﬁ1 TG =T i ocEdn g () ScfF. Blin, EnTeA
PRI IRA S . A 8 454

>>> # Note following example requires that the popular "requests"
>>> # package has been installed.

>>>

>>> from importlib.metadata import version, requires, files
>>> version('requests')

'2.22.0"

>>> list (requires ('requests'))

["chardet (<3.1.0,>=3.0.2)"]

>>> list (files('requests')) [:5]

[PackagePath ('requests-2.22.0.dist-info/INSTALLER"'),
PackagePath ('requests-2.22.0.dist-info/LICENSE"),
PackagePath ('requests—-2.22.0.dist-info/METADATA"'),
PackagePath ('requests—2.22.0.dist-info/RECORD"),
PackagePath ('requests—2.22.0.dist-info/WHEEL") ]

O O O o o

(y Barry Warsaw #/1 Jason R. Coombs ¥F bpo-34632 H1 57 Fk . )

5 BrdtAYIEIR

5.1 ast

AST TEIAEHRA end_lineno fl end_col_offset J@Mk, BAIA M AERAEMAE. (XHE
EHA lineno fll col_offset BRI &)

ast.parse () BRECA LRI
* type_comments=True TECHIR[E55EE AST 45 5 KRR PEP 484 Il PEP 526 JEUERESCA S
* mode="func_type' W T PEP 484 7 254 KRR Ch i BUE XL AST ¥ Mz [1]) ;

» feature_version=(3, N) oI E — 1 FE BB Python 3 it A, (5 4n,
feature_version=(3, 4) ¥l async fil await - NIFREFE.)

B R ast . get_source_segment () R[EFEE AST 7 i yE RS,

5.2 asyncio

7F Windows |, UEBRAIA R4 463F 8 ProactorEvent Loop. (H] Victor Stinner f bpo-34687 5Tk, )
ProactorEventLoop ﬂ‘ﬁ'{’@}'{% UDP. (H Adam Meily il Andrew Svetlov ¥ bpo-29883 HH 57k )

ProactorEventLoop F¥E W] i i KeyboardInterrupt ("CTRL+C”) SEH1i. (H Vladimir Matveev
1E bpo-23057 Wik )

5.3 builtins

WE R compile () M N W3 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT JAR. 241& A HHIHEARET,
compile () KAV Z BB N TCBOEE NI )29 await, asyne for fll async with i, Ifa]
Bifi J5 18 [l 4 A CO_COROUTINE JHEFRIK) F A AT 4

(y Matthias Bussonnier £ bpo-34616 Hi 5k, )


https://bugs.python.org/issue34632
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
https://www.python.org/dev/peps/pep-0484
https://bugs.python.org/issue34687
https://bugs.python.org/issue29883
https://bugs.python.org/issue23057
https://bugs.python.org/issue34616

5.4 collections

collections.namedtuple () Y _asdict () H¥EWAE R IR [ dict M A & collections.
OrderedDict. I gl /& K 438 7 # § Python 3.7 ;i & fRIEH A & M C R MT. R IETE
B OrderedDict WIRAMEEYE, HEFE M Al UL Jr 2202 R 45 L ¥ 75 B 6 8L OrderedDict (nt.
_asdict ()) . (fj Raymond Hettinger ¥ bpo-35864 FH Tk )

5.5 ctypes

JE Windows |, CDLL M H TR IAFEEZ winmode T & K48 € T )IK)2 LoadLibraryEx & AR
BRINTERR B U8R B AT AL B DLL OB, f4F DLL ffei s (AR m#a) ik DLL i
TS AR) VAMGESE add_d11_directory () IRMIAIEEE.

5.6 datetime

Added new alternate constructors datetime.date.fromisocalendar () and datetime.datetime.
fromisocalendar (), which construct dat e and datet ime objects respectively from ISO year, week number,
and weekday; these are the inverse of each class’s isocalendar method. (Contributed by Paul Ganssle in bpo-
36004.)

5.7 functools

functools.lru_cache () UXER] EAZAE 2L H AR 1M A G2 M AR 0] 2 e ) R . TR G A 5 2 21
TEARHE

@lru_cache
def f(x):

@lru_cache (maxsize=256)
def f(x):

(i Raymond Hettinger f bpo-36772 FR Tk . )

5.8 gc

get_objects () BUFERERE R — NV IEN) generation JE5: K458 & — 1 M R IREUN G ) A2 i #% . H1 Pablo
Galindo ¥ bpo-36016 FHTTHR .

5.9 gettext

Ul | pgettext () HANMWINE I ranz asner,’ric raujo A eryl Sabella 71 bpo- TiEk .
winT BEHAIER., (HF Gl Eric A F11 Cheryl Sabella ¥F bpo-2504 Hh ik . )

5.10 gzip
Wi mtime 23| gzip.compress () AT EIMWEH T . (H Guo Ci Teo 1E bpo-34898 H1 57k . )

X TR R To sl IR gzip SCHFILAERF 5] &K BadGzipFile (i A Jg OSError. (f Filip
Gruszczynski, Michele Orru 1 Zackery Spytz 7 bpo-6584 H1 5Tk . )

10
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https://bugs.python.org/issue2504
https://bugs.python.org/issue34898
https://bugs.python.org/issue6584

5.11 idlelib 5 IDLE

B N AT (BRIAMER 50) Mk BT & h— A%, N A] DAYE Settings XF 5 HER) General T [ PyShell
TR TSI BRI K AT AT DA T th B R T S BT S A S R G e
RETF, SO IE A R B W A 52 B 7 11 . (7 Tal Einat £ bpo-1529353 H15THR . )

F£ Run 3¢ 5L 381 7 7Run Customized” PAME B 7 i BRI T i A BIAEA] 6 247 S 50ER 2 1%
T sys.argve EATHE FIK B E SGBITH SR BRfERE A F . P n] ASE H 38 89 Shell AR &
J&. (3 Cheryl Sabella, Terry Jan Reedy £ A ¥E bpo-5680 il bpo-37627 H1 57k . )

TE IDLE ggfHgs a3 in 7l mA )79 & DT BRAAR 1T 5, BRIETERC B XS HERY) General
PRI R i T E . CATIFE 1 94T )75 AT AYE Options 32 FA A g /R G . (1 Tal Einat A1 Saimadhav
Heblikar £ bpo-17535 157k, )

EIRMEME AR 3.7 HEfP AT

5.12 inspect

inspect.getdoc () EREIMAEVTDAFRE] _ slots_ WIXCRYFERFE, WRIZBIEE — PN ITEE N TRYF
FFRM) dict Big. XEE T T HEIC AR property (), classmethod () l staticmethod ()
2 PRI SORY R 0 -

class AudioClip:

__slots__ = {'bit_rate': 'expressed in kilohertz to one decimal place',
'duration': 'in seconds, rounded up to an integer'}
def _ init_ (self, bit_rate, duration):

self.bit_rate = round(bit_rate / 1000.0, 1)
self.duration = ceil (duration)

5.13 io

TEIT ZAE (-X env) AHIEAE S, io.T0Base ALMMAERTE close () FIRRMINKFREEAH
o BIERRFAL LA B T EOA S B IRZ0% . (H Victor Stinner 7 bpo-18748 H1TTHK. )

5.14 json.tool

NI ——3son-1ines TR N AFTIENT A ELA1AY JISON X4, (Hi Weipeng Hong 7E bpo-31553
HITTRR - )

5.15 math

W7 HA R math. dist () AFHFEPAZERNOLEANE . (# Raymond Hettinger £ bpo-33089
H5THk . )

YT math.hypot () pREXAEANE T Z4EE . 2 BB AR 2-D i91E B . (1 Raymond Hettinger 7
bpo-33089 15k, )

AT HH A math . prod () FEAH sum () [A2E, ZeREGR [start’ fE GEIAME: 1) ATk
(AWUE JDES

>>> prior = 0.8

>>> likelihoods = [0.625, 0.84, 0.30]
>>> math.prod(likelihoods, start=prior)
0.126
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(Hy Pablo Galindo £ bpo-35606 H1 o7k . )
WINT MR math. isqre () AT IHEEECF . (f Mark Dickinson £ bpo-36887 HH Tk . )
¥ math. factorial () NP2 %225, (1 Pablo Galindo 7F bpo-33083 F1 5k, )

5.16 mmap

mmap .mmap RKIFEH A —4 madvise () F¥EH T 5 madvise () BSEM . (H Zackery Spytz 1
bpo-32941 HrtHEk . )

5.17 multiprocessing

WIT #H multiprocessing.shared_memory fi3t. (H Davin Potts £ bpo-35813 H1 5Tk, )
1E macOS |, IAEBGASE B sh i R2 *spawn* B 7. (H Victor Stinner 7E bpo-33725 1571k . )

5.18 os

7T Windows R HTBEEL add_d11_directory () HTFHESAY BB #H ctypes fiizk DLL
A SR AR R IR M R I AR

W T ) os.memfd_create () HREUH T A memfd_create () 24 EH. (1 Zackery Spytz Fil
Christian Heimes £ bpo-26836 HTifk. )

FHIHL, os.stat () BAERF M DTEAE R G SCHRAEM NZ, 1 os. 1stat () K HITIHHEAR IS

“HPRI” WEMAT A, THZI os.stat (O FTHFHABPEMIT A FEAHEO T, stat_result.
st_mode 1§ HONAFFHEH M A AR A IS S AN s S_IFLNK, BIARHHAMA S AT 5, 5
B stat_result.st_reparse_tag @M.

1E Windows |, os.readlink () B7ERERSEEIH SR8 TEVERL 1s1ink () X HREHRE False,
IR 1s1ink IARPRESHEEREM N H %, MRARE os. readlink () 5| & H iR ARSI
TEL AN BERE

5.19 os.path

R AR R{EZE A os.path RPN exists (), lexists (), isdir (), isfile(), islink (), PA
J ismount () MAEXT T AL ETE OS 2P TLVE R /R I FIFECF AT AR 2R 0] False TAE5| &
ValueError B, H 72§ UnicodeEncodeError fl UnicodeDecodeError, (i Serhiy Storchaka ¥
bpo-33721 HitHEk. )

expanduser () £ Windows | ¥IYEER | USERPROFILE IS4 &M A FH ] HOME, J5&EH A N—
T M s

isdir () 7E Windows FARFLAANAELER H SRR B EAE .

realpath () 7 Windows bIUFE S HBIEAMNT A, BIEFTSHERA H SR iE# .

5.20 ncurses

W T — 728 TR7F K2 ncurses L5 MRS B: ncurses_version. (H Serhiy Storchaka 7
bpo-31680 TRk, )

12


https://bugs.python.org/issue35606
https://bugs.python.org/issue36887
https://bugs.python.org/issue33083
https://bugs.python.org/issue32941
https://bugs.python.org/issue35813
https://bugs.python.org/issue33725
https://bugs.python.org/issue26836
https://bugs.python.org/issue33721
https://bugs.python.org/issue31680

5.21 pathlib

iR B RAE S5 1 pathlib.Path TG U1 exists (), is_dir(), is_file(), is_mount (),
is_symlink (), is_block_device (), is_char_device (), is_fifo(), is_socket () IAEXT
WETE OS BRICER R FR B FI AR 2R M False A Z5] K ValueError B H 12
UnicodeEncodeError., (Hj Serhiy Storchaka ¥ bpo-33721 H15iHk. )

WY pathlib.Path.link_to () A TRIEFEMENSKEMMEEEE:. (f Joannah Nanjekye #£ bpo-
26978 H1TTHk. )

5.22 pickle

FIRBL ) I EIAE T AE B TR B e AL 556 6 N H o BEACH B 244856 — 1 H 8 PR BEE
B EBEEENN __setstate_ FH¥EWEM . (i Pierre Glaser 1 Olivier Grisel ££ bpo-35900 #1757
9]

pickle ¥ REFHAEXT C AL Pickler BUFE T H T L FFIAN reducer_override () JT¥AKE
R BRI E A2 . (H Pierre Glaser F1 Olivier Grisel 7£ bpo-35900 H1 ik . )

5.23 plistlib

WINT H M plistlib. . UID I8 T X LU B A £ it NSKeyedArchiver 4 fith 1) — 3 il plists [ 3¢
##. (A Jon Janzen 7 bpo-26707 F1 5T HR. )

5.24 py_compile

py_compile.compile () PI/E X 4. (1 Joannah Nanjekye ¥E bpo-22640 H157HR . )

5.25 shlex

P T shlex.join () EEVER shlex.split () BIEEME. (1 Bo Bayles £ bpo-32102 FR TRk )

5.26 shutil

shutil.copytree () MAEREZH dirs_exist_ok *f#FZ%¥(. (H Josh Bronson £ bpo-20849 1
TTHk. )

shutil.make_archive () BLZEXTHTATIES BRI A modern pax (POSIX.1-2001) &= DASR T+ vl B AR M
FARE—S0E, ARFEMOR B XT tarfile BIGH . (H C.AM. Gerlach 7 bpo-30661 1 TTRk. )

shutil.rmtree () f£ Windows FBIAESAL IR H SR b ITH e R R I Z

5.27 socket

Added create_server () and has_dualstack_ipv6 () convenience functions to automate the necessary
tasks usually involved when creating a server socket, including accepting both IPv4 and IPv6 connections on the same
socket. (Contributed by Giampaolo Rodola in bpo-17561.)

socket.if_nameindex (), socket.if_ nametoindex () fll socket.if_indextoname () ERET
Z4F Windows [3EH, (H1 Zackery Spytz ¥E bpo-37007 Hi 5Tk . )
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5.28 ssl

hid hill| T SSLContext .post_handshake_auth PA )5 ssl.SSLSocket.

verify_client_post_handshake () REHHw 144k TLS 1.3 I8 F /5% HE. (H Christian Heimes ¥
bpo-34670 H1 5Tk, )

5.29 statistics

WINT statistics.fmean () fEN statistics.mean () MSEPEMFE SEURRAS. (B Raymond
Hettinger {1 Steven D’Aprano ¥£ bpo-35904 157k )

T statistics.geometric_mean () (Hj Raymond Hettinger ¥ bpo-27181 FR k. )

WHIT statistics.multimode () TR BIEHH WEIFF%. (H Raymond Hettinger ¥F bpo-35892 1
TUHR . )

WINT statistics.quantiles () AFRFEIES AR AZASMEX I (Flanpussfn. 59100
B E 437 ). (H Raymond Hettinger ¥£ bpo-36546 H1 5Tk . )

WINT statistics.NormalDist flFEI@AEEMFENLT A IES 2. (1 Raymond Hettinger 7
bpo-36018 H1iiHk . )

>>> temperature_feb = NormalDist.from_samples([4, 12, -3, 2, 7, 141)
>>> temperature_feb.mean
6.0

>>> temperature_feb.stdev
6.356099432828281

>>> temperature_feb.cdf (3) # Chance of being under 3 degrees
0.3184678262814532

>>> # Relative chance of being 7 degrees versus 10 degrees

>>> temperature_feb.pdf (7) / temperature_feb.pdf (10)

1.2039930378537762

>>> el_nifio = NormalDist (4, 2.5)

>>> temperature_feb += el_nifio # Add in a climate effect
>>> temperature_feb

NormalDist (mu=10.0, sigma=6.830080526611674)

>>> temperature_feb * (9/5) + 32 # Convert to Fahrenheit
NormalDist (mu=50.0, sigma=12.294144947901014)
>>> temperature_feb.samples (3) # Generate random samples

[7.672102882379219, 12.000027119750287, 4.647488369766392]

5.30 sys

INT# sys.unraisablehook () &L, IR E#k DAEEHI M ALEE R[5 K RE" . BT
KT 5 H Python 1A InEAA BRI R A o Blan, 24— TS ESER BIRET (ge. collect ()
FTE| %54 . (FH Victor Stinner 7 bpo-36829 H15THRk . )

5.31 tarfile

tarfile BHIIAEXTHIIAESEA (A modern pax (POSIX.1-2001) %=1 AN F-2 Z Rl GNU % g%,
CIE AR EALFN AT B AR U G — 4 fs (UTE-8) $2 71 75 F- & I B, B4t T HAh—2u854b . (b
C.A M. Gerlach ¥ bpo-36268 FR TRk . )
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5.32 threading

o IS T W) threading. excepthook () BRE KAFEALF RN threading. Thread. run ()
S . B ok ak DAGE 45 ] a0 fe] Ab FE R #R Y threading. Thread.run () 5%. (1 Victor
Stinner 7£ bpo-1230540 H1 5k . )

o SN THH) threading.get_native_id () EHEPAMN threading.Thread ZEf native_id
JEME . BTSSR B NI B2 24 T LR ) SR A AR R ID. IR UCER e A B, I
get_native_id Tf#IEN. (1 Jake Tesler 7E bpo-36084 135k )

5.33 tokenize

YIEHERNHT R BT AR, tokenize BIHIIFES FRxCHIA N NEWLINE JEAF. AT HEIED S C
TE AT N ERA T AFHPCES . (B Ammar Askar 7E bpo-33899 H1 5Tk, )

5.34 tkinter
JE tkinter.Spinbox W ¥ M T i ¥ selection_from(), selection_present (),
selection_range () il selection_to (). (H Juliette Monsel ¥E bpo-34829 F 5Tk . )

JF tkinter.Canvas PRI T ¥ moveto () o ([ Juliette Monsel £ bpo-23831 F1 57k . )

tkinter.PhotoImage RIFEE A transparency_get () #l transparency_set () F¥. (H
Zackery Spytz 7 bpo-25451 FHHR . )

5.35 time

> macOS 10.12 %0 7 FHiiy 4k CLOCK_UPTIME_RAW. (H Joannah Nanjekye ¥F bpo-35702 15T HRk. )

5.36 typing

typing B T —L28 5

o N E X . Z 0 PEP 544, t yping.Protocol fll typing.runtime_checkable () . fij ELH) ABC
BN typing . SupportsInt MIELE Protocol B3,

o —AHA MBS FHIA, S PEP 589 fll typing. TypedDict.

* Literal 257!, £ Il PEP 586 1 typing.Literal,

e Final” %5 . PRETIEEMZE., 0 PEP 591, typing.Final fil typing.final ().
o HHITINZE typing. SupportsIndex,

o HMRE typing.get_origin () Ml typing.get_args ().
5.37 unicodedata
e unicodedata FEHRILEC TN Unicode 12.1.0 &R -
* FIMIKEL is_normalized () WP HRIRIEFAFHF B AFFE EMIER, 0% S LR HITERF

HBEHL RS2, () Max Belanger, David Euresti #{1 Greg Price 7& bpo-32285 il bpo-37966 15t
Hk.)
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5.38 unittest

« WINT AsyncMock PASZRE S MUAN) Mock. [R]IHEASIN T AH R B 55 s AOH T3 (H Lisa
Roach 7 bpo-26467 H1 577k, )

* unittest J§1 T addModuleCleanup () #l addClassCleanup () PAZIFN setUpModule () Hil
setUpClass () #47iER . (H Lisa Roach 7E bpo-24412 H1 57k . )
o SRR SR BORAER ST R T Bl —ANSEBR R 51 2% . (H Petter Strandmark 7 bpo-35047 Hi

ik o)

e unittest B ZFFE T unittest.IsolatedAsyncioTestCase K ffi i PR AE Ky s
5, (H1 Andrew Svetlov ¥F bpo-32972 17 HR . )

NV

import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

async def asyncSetUp (self):
self.connection = await AsyncConnection ()

async def test_get (self):
response = await self.connection.get ("https://example.com")
self.assertEqual (response.status_code, 200)

async def asyncTearDown (self):
await self.connection.close ()

if  name == "__main__ ":

unittest.main ()

5.39 venv

o WIE venv FETE & S Activate.psl A JJT-¥E PowerShell Core 6.1 | iE 130
3. ([ Brett Cannon 7£ bpo-32718 F1 o7k, )

5.40 weakref

* [l weakref.proxy () i [l B A BTG BUTE B AR S AR B S AT S SCHF R B e v iz B4 @
@=. (H Mark Dickinson F£ bpo-36669 H1 57k . )

5.41 xml

o 9%k DTD MISMRSEAKG RN, TERRATEOL T xml . dom.minidom fil xml.sax BHAHAL
PRANI LA . (i Christian Heimes 7 bpo-17239 H1 57k . )

e xml.etree.ElementTree iy . find* () F¥ELFEESFERAIA {*1tag, HERSZ
W& 1y 4% 245 ) DA SRR 1] 4 5 i 44 25 [B) HH T A28 1) { namespace}*, (i Stefan Behnel #£ bpo-28238
HGTRR . )

e xml.etree.ElementTree Bid$fi T5CH] C14N 2.0 U KAl —xml .etree.ElementTree.
canonicalize (). (H Stefan Behnel ¥ bpo-13611 FA Tk, )

e xml.etree.ElementTree.XMLParser [ H Fr X} 4 7] 8 o # 09 [B 8 5 ¥ start_ns ()
end_ns () FR¥EZ L aSEFEHEM, A, xml.etree.ElementTree.TreeBuilder HFR
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AR FC R A PR SRR AL BEFE 2 F 44 DARFE AT S 72 T AR A 24 . (i Stefan Behnel 7£
bpo-36676 Fl bpo-36673 H1 5Tk, )

6 PEREMLIL

* subprocess BHRIIERTERLEE LT os . posix_spawn () BECARIGEAFHITERE. H AT,
BT AR macOS 1 Linux (/1] glibe 2.24 SHEHRA), FF BRI LA T 40

— close_fds R ;
— preexec_fn, pass_fds, cwd | start_new_session &5 K1 E ;
— executable B0 5 — 1 HF.

(Hy Joannah Nanjekye #/1 Victor Stinner ¥F bpo-35537 H1 5tk . )

e shutil.copyfile(), shutil.copy (), shutil.copy2(), shutil.copytree() and
shutil.move () use platform-specific "fast-copy” syscalls on Linux and macOS in order to copy the
file more efficiently. “fast-copy” means that the copying operation occurs within the kernel, avoiding the
use of userspace buffers in Python as in "outfd.write (infd.read())”. On Windows shutil.
copyfile () uses a bigger default buffer size (1 MiB instead of 16 KiB) and a memoryview () -based
variant of shutil.copyfileobj () is used. The speedup for copying a 512 MiB file within the same
partition is about +26% on Linux, +50% on macOS and +40% on Windows. Also, much less CPU cycles
are consumed. See shutil-platform-dependent-efficient-copy-operations section. (Contributed by Giampaolo
Rodola in bpo-33671.)

e shutil.copytree () usesos.scandir () function and all copy functions depending from it use cached
os.stat () values. The speedup for copying a directory with 8000 files is around +9% on Linux, +20% on
Windows and +30% on a Windows SMB share. Also the number of os.stat () syscalls is reduced by
38% making shutil.copytree () especially faster on network filesystems. (Contributed by Giampaolo
Rodola in bpo-33695.)

* pickle B ECIA M EAE S Protocol 4, i HL7E Python 3.4 sigfi5| A BT HH Python
3.0 7] ] 4 Protocol 3 B4R BRI TE /N A RO

* M PyGC_Head B[ T —4 Py_ssize_t il f. ATEIREE GC XL (il tuple, list, dict) /N
BT 485 8 7. (H Inada Naoki 7£ bpo-33597 5Tk . )

e uuid.UUID MAESHi] _ slots_ DA/ D INAE R,

e operator.itemgetter () PHEREIETFT 33%. AL TSR, I 08 WIHE A Ak
ﬁ%%&%%ﬁ@'rﬁﬁ%ﬁi7~%ﬁ%iﬁ%ﬁé (X AR e R LAY B 5]) o (1 Raymond Hettinger £
bpo-35664 HIFHR

e MMPETHE collections.namedtuple () FHFEAEL. BENTIAEREE R THEL L, &
A Python 1 el sL il 2 g # 2 2. (11 Raymond Hettinger, Pablo Galindo #i1 Joe Jevnik, Serhiy
Storchaka £ bpo-32492 H1 57k, )

o QRE AR AR RAKEC T AN REH T __len_ ), list WESASILEESBCNE
TG IX o S AEAS T QA A R G & 980 T 12% . (1 Raymond Hettinger il Pablo Galindo
1E bpo-33234 ik, )

o JAERTGAEBEN 24— ETURBIEYCE RN, Z BIAFTE— N EHT slots B 3ELZE [T . (Hy Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, £1 Serhiy Storchaka £ bpo-36012
HITTHR . )

o WD TAREBEN VFZ N B BRI 5 IR SRR A T4 o X (51 B8 ) B D B e SOR 5 TR A i
JIT 20-50%. (1 Serhiy Storchaka ¥£ bpo-23867, bpo-35582 Fil bpo-36127 FRTTHR. )

* LOAD_GLOBAL 4 BU{E &l 1l 71 "per opcode cache” MLl . & Mk BEBLAEFETT T K2y 40%. (h
Yury Selivanov A Inada Naoki fE bpo-26219 H 5Tk . )
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7 ¥3§%0 C APl s

o BN sys.abiflags SCH— A2 F4FE © pymalloc 1) m BEFR AN 7 0 (J0IR 275 /8 A pymalloc
PR 2 ABLAY) HILELWIASER. (1 Victor Stinner 7 bpo-36707 H1 5Tk . )

AR T
- H&e% 4 python3. 8 #J¥, AF-A python3. 8m ¥,
- H&4923 oython3.8-config A, ANFA python3.8m—config Hi7,

-nm ERCENSESEXHLFEHR TR R R MEE S R E A
Je 58 = 07 AL 7R AR RN 2 ke W B H B an A PyPT R #K 9 BE . A Linux b f,
Python 3.7 1y J5 4 .cpython-37m-x86_64-linux—gnu.so fF Python 3.8 W1 gk .
cpython-38-x86_64-1inux—gnu.so.

o FUHTHZL T A Sk SO AR G- b DX 2 AN [R] FP 2R 1) APIT:
- Include/*.h MW R FH A FaE M C APL,

— Include/cpython/*.h >} CPython €@ AFaENR C APL; F APL, #F4H API fff
il _Pyor_PY Hi%k.

— Include/internal/*.h & CPython ¥ 5% B FLA NEE C APL. It API N E £ K3
ZEARUEI HAS YA CPython PASMIEAE o B AT 2 FFANGE I 145 501 BR 2 1 75 =K A5 ] il A
4 B 43 A1 45 0 0 B B2 17 17) CPython P ERENCH 17 AN 8 3k 18 F s 2 o Itk APT 7R & 3 it
make install ZZ3E[.

(th Victor Stinner ¥£ bpo-35134 Fil bpo-35081 ik, #H> LAEH Eric Snow ¥£ Python 3.7 Ff & 2 )

o FEET ORI ESNIKR S TESRBANR I RAE LR, ENAERA 5 EM KR,
AR BAT R .

- Py_INCREF (), Py_DECREF ()

N

- Py_XINCREF (), Py_XDECREF ()
- PyObject_INIT(),PyObject_INIT_VAR()
- M EHEE: _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (),_Py_Dealloc ()
(t Victor Stinner ¥£ bpo-35059 157k )

e PyByteArray_Init () fll PyByteArray Fini () RELE . Bf1H Python 2.7.4 i1 Python
3.2.0 G A AT, PEHERTESZBR APT (R it ABD) 25k, Ff HAR®E S ASCRS . (H Victor
Stinner £ bpo-35713 H1 5Tk, )

e PyExceptionClass_Name () W45 RBEHIAE R const char * JiidE char *. ([ Serhiy Stor-
chaka 7£ bpo-33818 17k, )

e Modules/Setup.dist 5 Modules/Setup W& MWILFECO L. Z HITE S # CPython Y5 A5 4
i, FF & H T 81#5 D Modules/Setup.dist (FEJFHASM ) £ Modules/Setup (TEAEHN)
DA AR s o THARR I T3 R i — s A, EARH /2 XTiB R CPython & #ERE A F
R A EERRRGT,  PRIEIE S D% SRl B S B0 @ A

PAEA R G R S IR N Modules/Setup SRR . AU B E il SRR IT B AR
CPython FJ—> git 70 LECKN T SCPF AR AES M ATH TR, At a e A6 RE AR AT AT H A ke A I —

( By Antoine Pitrou 7£ bpo-32430 H1 5Tk )

* X Python £ 4y C B AT BB AN PyLong_AsLong () ARG "1 Z REERERAAL L HIT
IS HURRAT R EI U PyArg_ParseTuple () IAEAR W RERF A __index__ () FREEJTIAINT
A __int__ O« WTWA _int__ () FYEHEEA __index_ () HIAMXIE (BN Decimal
Ml Fraction) B&kHFEAEA, SFTEMT __index_ () MK PyNumber_Check () HAF
¥k [E] 1, PyNumber_ Long (), PyNumber_Float () fll PyFloat_AsDouble () PUAEUNSE A fE
WS _ index_ () Jy¥E. (i Serhiy Storchaka 7E bpo-36048 Fil bpo-20092 157k . )
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© HESTTRTIRT GBI E (145 Pyobiect_Init () (RHLRPIAY% PyObect INIT) fifys|
HTHEON A2 ALE PyType_GenericAlloc () . BIMEEHI 4 Boek o (k2o i 2 W] Be o5 S5 4T
%, (1 Elizondo 7£ bpo-35810 H1 57k )

o FI KA PyCode_NewWithPosOnlyArgs () FSRVFRIEAIEXT A AN PyCode_New (), {HiiH
—ANERAN posonlyargcount T2 DAFE WA BRI B 2 50108 . (A Pablo Galindo ¥£ bpo-37221 H1 it
k)

e Py_SetPath () MIEL sys.executable R NIRF BRI LR (Py_GetProgramFullPath ())
MARIETFZFR (Py_GetProgramName ()). ([ Victor Stinner ¥£ bpo-38234 15tk . )

8 FH

* distutils [) bdist_wininst iy AL T, HMH bdist_wheel (wheel f3). (H Victor Stinner
TE bpo-37481 H1 ik . )

* Deprecated methods getchildren () and getiterator () inthe Element Tree module now emit a
DeprecationWarninginstead of PendingDeprecationWarning. They will be removed in Python
3.9. (Contributed by Serhiy Storchaka in bpo-29209.)

e ¥ A 2 concurrent.futures.ThreadPoolExecutor 3L fil 1 Xt £ £ 45 asyncio.loop.
set_default_executor () T F H, FF-ALE Python 3.9 hk 25 1. (i Elvis Pranskevichus
1E bpo-34075 H 7Rk, )

* xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper #l fileinput.
FileInput [J _ getitem_ () HF¥EC#HFH.

X B VE I S £ 2T AT index TE5:, HkchREF—4H .
(thy Berker Peksag 7F bpo-9372 H1 5tk . )

* typing.NamedTuple £ &2 F Ml T _field types J& ¥k i ok M H A F # 5 &2 W
__annotations__ J&M. (] Raymond Hettinger 7 bpo-36320 F 5Tk . )

e ast 25 Num, Str, Bytes, NameConstant fl E1lipsis ##L N E 71 I BAE K ¥ ) Python fig4s
R L. 24P Constant . ([ Serhiy Storchaka ¥E bpo-32892 H1 5tk . )

e ast.NodeVisitor W H ¥  visit_Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () fl visit_Ellipsis() BT E g F B, H H ¥E K 3k 1 Python
WA A AN TR . S visit_Constant () J7EsRANFEArf & &35 5. (1 Serhiy Storchaka
1E bpo-36917 H1 TRk )

* gettext BIHPHY T A R EA T L C T A Lgettext (), 1dgettext (), Ingettext ()
ldngettext (). EffliRFEMmBATFITE, RS ) T4 58 A0 9 65 18] SR RF 1T BE 1838 1
W2 ANA S SRR 2 8 ] Python 3 iR [1] Unicode SEAFFER IEAEVE AR AR o i T 1) R 3CHT
REREMH .

B3 bind_textdomain_codeset (), DR output_charset () i

set_output_charset (), A X K%L translation() F1 install () [ codeset & %t B
Wi, BN EAGE T 1*gettext () KA.

(H Serhiy Storchaka 7 bpo-33710 FR TRk )
e threading.Thread ] isAlive () H¥EF M. (H Dong-hee Na fE bpo-35283 H1 k. )

o VP21 BB S B N E Y ALY bR BOIAE R XHE A Decimal, Fraction PA AT ] HAthn]
W BBE A ESHEE (BIEA __int_ () FIEEEFA __index () k) B REHFH
L. FEARRRI A R4S . (F Serhiy Storchaka 7£ bpo-36048 HITTRR . )

o PNFSEUEN KBS HUL B e -

— functools.partialmethod(), weakref.finalize (), profile.Profile.
runcall (), cProfile.Profile.runcall (), bdb.Bdb.runcall (), trace.Trace.
runfunc () 5 curses.wrapper () FH func,
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- unittest.TestCase.addCleanup () FH function.

— concurrent. futures.ThreadPoolExecutor i concurrent.futures.
ProcessPoolExecutor [f) submit () FYEHFH fr.

— contextlib.ExitStack.callback (), contextlib.AsyncExitStack.
callback () #1 contextlib.AsyncExitStack.push_async_callback() H [
callback

- multiprocessing.managers.Server i multiprocessing.managers.

SharedMemoryServer H) create () FYEHH ¢ F typeid.,
— weakref.finalize () HHJ obj,
TEARMUAY) Python HHEfTTRESK (XBR1ZE S 4. (1 Serhiy Storchaka 7£ bpo-36492 HH 5Tk . )

9 APl 5HEmEk

UKL S APLELAL Python 3.8 gl

macpath i, ¥£ Python 3.7 15, MEWAZ. (H Victor Stinner ¥F bpo-35471 FATTRR. )

The function plat form.popen () has been removed, after having been deprecated since Python 3.3: use
os.popen () instead. (Contributed by Victor Stinner in bpo-35345.)

The function t ime . clock () has been removed, after having been deprecated since Python 3.3: use t ime .
perf_counter () ortime.process_time () instead, depending on your requirements, to have well-
defined behavior. (Contributed by Matthias Bussonnier in bpo-36895.)

pyvenv ACHH KR, U python3.8 —-m venv RKHHRAZ R pyveny JIA T %
61 Python fRFE#SX— (@1, (fH Brett Cannon £ bpo-25427 H1 ik . )

parse_ds, parse_gsl, and escape are removed from the cgi module. They are deprecated in Python
3.2 or older. They should be imported from the ur11lib.parse and html modules instead.

filemode function is removed from the tarfile module. It is not documented and deprecated since
Python 3.3.

The XMLParser constructor no longer accepts the Afml argument. It never had an effect and was deprecated
in Python 3.4. All other parameters are now keyword-only. (Contributed by Serhiy Storchaka in bpo-29209.)

XMLParser HJ doctype () FECHAZ. (1 Serhiy Storchaka 7 bpo-29209 R ik . )
“unicode_internal” 42 i #21%:. (H1 Inada Naoki ¥F bpo-36297 i Fk. )

sqlite3 i) Cache fil Statement XREANFAILH . (H Aviv Palivoda 7E bpo-30262
TTHR )

fileinput.input () F1 fileinput.FileInput () H H Python 3.6 i ¥t #f Z W& 7 7 A W)
bufsize XEFSHCHFE. (1 Matthias Bussonnier 7£ bpo-36952 H1 57k . )

J£ Python 37 H F M M B % sys.set_coroutine_wrapper() Fl sys.
get_coroutine_wrapper () C#i#. (1 Matthias Bussonnier ¥ bpo-36933 H15iHk. )

10 #4853 Python 3.8

AT T el IA ) R LA AT e 2 AR i A B R AE I

10.1 Python T AR

yield %57 ({04 yield fil yield from Th]) BUAERSVFFENE SabRIE Mg et Pl ({1
for TR /EI T B A4 k3051 ) . (H Serhiy Storchaka 75 bpo-10544 Ttk . )
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o MFRPSEE (is Fl is not) HEFE AW AL (BIANFERFE . BH) — R A g BES
774 SyntaxWarning. XfE CPython HHili# & AI1THY, (HIFABIE S & XHMRIE. ZEESEWY
F P ok AR A (== and !'=). ( Serhiy Storchaka 7£ bpo-34850 H157#k . )

* CPython fFREAAERL LU T il DAZIE 574 . 7E Python 3.8 HHk Fpii il s AN AR Kb, M
B P HORIUR R 5 | 2 W 52 A 2 220 . (1 Serhiy Storchaka 7E bpo-35459 HiTTaK . )

* MINEZEA bool, int, float, complex FIFRUEEM —LE PR T __str__ L. ENIEE
M object YK __str_ (). fENGR, EXRERYTIPEN __repr_ () KT
AN FEAFEE R . (1 Serhiy Storchaka 7F bpo-36793 H1 57k, )

¢ On AIX, sys.platform doesn’t contain the major version anymore. It is always 'aix', instead of
'aix3' .. 'aix7'. Since older Python versions include the version number, so it is recommended to
always use sys.platform.startswith ('aix"). (Contributed by M. Felt in bpo-36588.)

o ¥E PyEval_AcquireLock () 1 PyEval_AcquireThread () ISREAEMEFERS A L5 LB 47 H
P R EE MR, MEE /15 PyEval_RestoreThread (), Py_END_ALLOW_THREADS () PAK
PyGILState_Ensure () ffRF—2. MR ANEEXFEMTT R, RN _Py_IsFinalizing ()
B sys.is_finalizing () ARiZIEH .

10.2 Egay Python API

* 7£ Windows | os.getcwdb () FREIITES(# f UTF-8 gftg X A2 ANSI AR T : i5F PEP
529 THREUAIR N . ZREE Windows AT . (H Victor Stinner ¥F bpo-37412 15 Fk . )

* subprocess.Popen cannow use os .posix_spawn () insome cases for better performance. On Win-
dows Subsystem for Linux and QEMU User Emulation, the Popen constructor using os . posix_spawn ()
no longer raises an exception on errors like “missing program”. Instead the child process fails with a non-zero
returncode. (Contributed by Joannah Nanjekye and Victor Stinner in bpo-35537.)

* The preexec_fn argument of * subprocess.Popen is no longer compatible with subinterpreters. The use
of the parameter in a subinterpreter now raises Runt imeError. (Contributed by Eric Snow in bpo-34651,
modified by Christian Heimes in bpo-37951.)

* imap.IMAP4.logout () AR AL T4 .

e The function plat form.popen () has been removed, after having been deprecated since Python 3.3: use
os.popen () instead. (Contributed by Victor Stinner in bpo-35345.)

o YEAZHBIEN] statistics.mode () BMEARTFGI A RHE . ERFSCH IR I f A E0E i )
15— M. (1 Raymond Hettinger 7F bpo-35892 157k . )

e tkinter.ttk.Treeview 25 selection () HEAHEZSE. S E0E % T kg2
PEFEAE Python 3.6 HELFF . WH M €11 HERIU selection_set () ReAF#EFE. (H Serhiy
Storchaka £ bpo-31508 H1 57k, )

e The writexml (), toxml () and toprettyxml () methods of xml.dom.minidom, and the
write () method of xml.etree, now preserve the attribute order specified by the user. (Contributed
by Diego Rojas and Raymond Hettinger in bpo-34160.)

o M o BEARITITRY dbom. dumb FOE FEITER & e . WEREHE FEAAAE, PP ot A Tw
PR dbm. dumb . open () ANEFAIE%EZ . (1 Serhiy Storchaka ¥ bpo-32749 H1 5Tk . )
e The doctype () method defined in a subclass of XMLParser will no longer be called and will emit a

RuntimeWarning instead of a DeprecationWarning. Define the doctype () method on a target
for handling an XML doctype declaration. (Contributed by Serhiy Storchaka in bpo-29209.)

o IAEY H & SOTRRTEL 4 type.__new__ APt __classcell  AHBMFEI%
RuntimeError, fF Python 3.6-3.7 F1/2| 25| % DeprecationWarning. (H Serhiy Storchaka
TE bpo-23722 Wik . )

e cProfile.Profile RIYER 4 H/E LT & PSS, (1 Scott Sanderson ¥E bpo-29235 F1 k. )
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e shutil.copyfile (), shutil.copy (), shutil.copy2(), shutil.copytree() i
shutil.move () &ffi fiF& &)@ 1y fast-copy” 249 (2 shutil-platform-dependent-efficient-
copy-operations —7 )

e shutil.copyfile () ¥E Windows | [¥ERIAZEm X /MK 16 KiB 24 1 MiB.
* PyGC_Head Z5HC e A AE . Ir 2l 2% 45 W RIS ER N 4 8 5 . (S, bpo-33597)

* PyInterpreterState 5 E#F% A "internal” 3k 304 (453512 Include/internal/pycore_pystate.h) . A~
WM PyInterpreterState fENAH APL(FIFRE M ABL) B)—EB- 58T o SCRY R RHIZ 45
MAEM B R AT, BRI BB AL TN 2, WRARE SRR A — A5k
W EZAAA FBOF HEa HABR AT, WHEFF—A~ BPO M. FRATRIR JIH RS TR EE (7] B
WG AE APLEINTT R RED . (S bpo-35886. )

* PUFE asyncio fE 55 T ARk An 4%, HAK T =020 name XARFE S LS, asyncio. create_task ()
B create_task () FHMEHR T, HEEEFNLR LI set_name () k. EFAFRATTE
asyncio.Task iy repr () it h&H, i get_name () FHERIRHL.

e The mmap. flush () method now returns None on success and raises an exception on error under all plat-
forms. Previously, its behavior was platform-dependent: a nonzero value was returned on success; zero was
returned on error under Windows. A zero value was returned on success; an exception was raised on error
under Unix. (Contributed by Berker Peksag in bpo-2122.)

e xml.dom.minidom Al xml.sax FEERERN KA FALFEANHEER . (1 Christian Heimes ¥ bpo-17239
FIoTHR . )

o M HE dom 38 (dbm. dumb, dbm. gnu B dom.ndbm) JfE¥ 45| & error (dbm. dumb.
error,dbm.gnu.error 8 dom.ndbm.error) [ii 42 KeyError, (] Xiang Zhang 7£ bpo-33106
TR . )

» expanduser () fF Windows FH¥EPX ] USERPROFILE M IEAF &1 Al ] HOME, J5&F @A
2N PR Pk E .

e ¥ asyncio.CancelledError BIfE4EK | BaseException fij A2 Exception, (H Yury
Selivanov ¥ bpo-13528 i Ek. )

* 7E£ Windows X} §" e He ) DLL K #i PA S 18 ctypes i@ DLL #) @A 887 35 5 R 26 42
NG RGEMAE. &MY DLL 3 PYD SO %42 DA Gl add_d11_directory () N
H s A S WVE a8 o i 38 2 07 5. Fr 53, PATH FIRYET TAEH A HEE A, *e
NTHIAE BB AS T4 IE 55 1 DLL @M F= A2 S2 M. 0 SRR 1) B FH AR5 13 BB AL, MR 24 S A A
add_dll_directory (), WRAFFEH EAEMEARI RS MARR DLL H%. 57ER Windows
7 R TR A Windows BE i f) KB2533625 423 (X — S i et AT miE) . (B0
bpo-36085. )

o KIKH pgen 13K AN R ETE HA 4 Python SEHUIAUS T4 K% . (i Pablo Galindo 7E bpo-36623
HITTER . )

* types.CodeType has a new parameter in the second position of the constructor (posonlyargcount) to sup-
port positional-only arguments defined in PEP 570. The first argument (argcount) now represents the total

number of positional arguments (including positional-only arguments). The new replace () method of
types.CodeType can be used to make the code future-proof.

10.3 C API dhyhar

e The PyCompilerFlags structure got a new cf_feature_version field. It should be initialized to
PY_MINOR_VERSION. The field is ignored by default, and is used if and only if PyCF_ONLY_AST flag

is set in ¢f_flags.

» PyEval_ReInitThreads () AT M C API % %, & AN 24 ¥k &= V8 B 5
PyOS_AfterFork_Child (). (H Victor Stinner ¥£ bpo-36728 H15iHk. )

o 7F Unix |, C ¥ B AL Fgi4kH:4] libpython, {H Android #1 Cygwin il 4h. 24 Python i fx A I,
libpython AH[f# F RTLD_LOCAL fn#k, T %M RTLD_GLOBAL, 2 Hif#if] RTLD_LOCAL %
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ZRNFREMBRHEHES] 1ibpython B CH R T, Bl Modules/Setup B *shared* #4
MIEERIFRMEE C 97 ). () Victor Stinner £ bpo-21536 H15H#k. )

o TE MR AT B M & (H (ﬁ“ an PyArg_ParseTuple (), Py_Buildvalue(),
PyObject_CallFunction() % %) ff AW # MA% X1 A& L PY_SSIZE_T_CLEAN #{
TE¥ &5 & DeprecationWarning. BEXFE 3.10 5 4.0 5%, S W arg-parsing T fi# i
1. (H Inada Naoki #£ bpo-36381 F1 5k, )

o HE T RARSCH] (BN PyType_FromSpec () QM SEH]) SPRAF—AXFH RIS 4
5. 3T e R AT R 5] H it B 1EE M PyType_GenericAlloc () B E EALZHM
K%Y PyObject_Init () fl PyObject_ INIT (). iX{# Jf]i# & This makes types created through
PyType_FromSpec () FrlERA4T 58 BT o A HAB S LR — 20

AR A Z F M
TERTBERT , XNVIZAASHMT . H2, EoMEO)E TR iR Za (digF
N T eI ) BUFE W] BE RSN 2B A o B GX A I L, 3o e R AR SRR 40 e 0 R)
FBIXT4: ¥ Py_DECREF.
FEIE AR Lo R AU AL A 2 3.8, TEV AN B

- TEN LB 2 JEAE R R R4 BB R Py_INCREF —— fIl ' H ) 3. X Al A

k% £ 7 H H PyObject_New(), PyObject_NewVar(), PyObject_GC_New(),
PyObject_GC_NewVar () B E{a]HAh{#i ] PyObject_Init () B{ PyObject_INIT () HJ
H & A Tiias 2 5 .

i

static foo_struct *
foo_new (PyObject *type) {
foo_struct *foo = PyObject_GC_New (foo_struct, (PyTypeObject *) type);
if (foo == NULL)
return NULL;
#if PY VERSION_HEX < 0x03080000
// Workaround for Python issue 35810; no longer necessary in Python 3.8
PY_INCREF (type)
#endif
return foo;

}

- HPRIT A Y RO RBLN H & L tp_dealloc pRERS B IRAME | FITTEL.
Pl

static void
foo_dealloc (foo_struct *instance) {
PyObject *type = Py_TYPE (instance);
PyObject_GC_Del (instance);
#if PY VERSION_HEX >= 0x03080000
// This was not needed before Python 3.8 (Python issue 35810)
Py_DECREF (type) ;
#endif
I3

(th Eddie Elizondo ¥ bpo-35810 FR TRk . )
e Py_DEPRECATED () ZEL4IX} MSVC S8, X A7 B LS
il

=

URAERT 5 4K Z i -

’nyDEPRECATED(3.8) PyAPI_FUNC (int) Py_OldFunction (void);

( By Zackery Spytz 7£ bpo-33407 Hr itk )
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o MRAREARREA TR LRI K AR A Y R A =y RER TS
i ) PyTypeObject MW i% H A 24 Hj Python A ir TR (%) ir 5 257, L $5 tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE RNEHEAEELE tp_finalize Z HigA D).

(1 Antoine Pitrou ¥ bpo-32388 FH Tk . )

e PyCode_New () TESE A EIRIN T H IS (posonlyargcount) DASZF: PEP 570, f8HHAL R & S
EAGHE S

e 4 ¥ PyNode_AddChild() Hl PyParser_AddToken() M IEHLZH N H 4K int S H
end_lineno Fl end_col_offset .

o AT A MinGW T HE #4585 python38.d11 i) 1ibpython38.a XA FEAFEE THRIEN
Windows KAt . WEARARFEZI SO, AIEH gendef fil dlltool THORAERL, iXLET HE
MinGW binutils £ —#R45:

gendef python38.dll > tmp.def
dlltool --dllname python38.dll --def tmp.def —--output-lib libpython38.a

CLZ% 1 pythonXY . d11 FrFEfy B R P T2 56 5 9 A & Windows A FITE 5 - 11557 using-
on-windows B 25 B . ZEEREN YAE S pythonXy . 1ib fHFEMHSE T, X ZIRK
Python %4 A2 FHY 1ibs Hk.

10.4 CPython 58389284 7F
o fRRERRIGIA O LR AR R T B R A G148 kA5 T k. i e S & s XHE & ok R #E
{HHEFR TN break, continue fll return JEHERH.

5T $4FRY BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP fll SETUP_EXCEPT., ¥sHl T Hiff#e
YERS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY fl POP_FINALLY. & T END_FINALLY fl
WITH_CLEANUP_START 4T H.

(i Mark Shannon, Antoine Pitrou #/I Serhiy Storchaka ¥ bpo-17611 FR 5Tk . )

o WNINT HEA/ERS END_ASYNC_FOR I AN 4% fF async for fEERM T —HH 5] & 1S5 . (H
Serhiy Storchaka 7 bpo-33041 H1 57k, )

* MAP_ADD BUfE S HUBE R A 26—~ JUSR i SO0 26 — 03k . A el AE DARITAS- 7 i X RE A
PEP 572 i i, B R AEEZ HIORME. (i Jorn Heissler ££ bpo-35224 H5THk . )

105 ®ERfIIR

ST — AN A A T X U5 AR &R W J7 X #E AT 3T B Tools/scripts/
var_access_benchmark.py. (H Raymond Hettinger £ bpo-35884 Hi TR . )
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