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1 HE-RHER
2 et

2.1 R{ERER

B = TTAERAR P I S RIRI. TRORF BRI R IR 1R I K
5.

TR, TRAEFR AT ARG IR Len () PRI

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

ALY it b3 T B T DU Rk 3 DU e o 5 G PR PERE X S s D b, — UA I T el 2 & 2k
7T HEBCT 74

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

Mz B A T A while JEER A —AMERA AR Z B 20k, 1 R —AME SCEE DG ER A H Bk 9k
oL

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

%E/Mﬁﬁﬁéﬁ F B BT 5 et o, FETR S T —ME, Rl AME AR R PR
B

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

TR B S BT BRI G, PABRARSE 22t IF- 4 T T ek
W24 PEP 572 T i .
( Hy Morehouse 7E bpo-35224 H157Hk. )

2.2 (WPRMBERZE
BT — A REIE SRR /R8I L R B S 0 AR A7 8 1T A e s S e . XA ARIE
B S5 help O FriE R Larry Hastings [1) Argument Clinic T E AR C BREGHIE .

ERHERE T, S afl b WIURMVEES, ciid ARV EESHXE TS, el f ZR X
WIS

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

PATR 3 R R

£(10, 20, 30, d=40, e=50, £=60)

g, VAR A G

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

SR LRI T 7 5352 AT 28 5 B SR SRR Y OS2 B. B, DA FJ2 B collections
Fep L :

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 S AT @ AL Ut A4 017 6 A R ABL. 7 Unix b, 24 Python DA
BB S, BULERS T AN A A AT B A C 7 JR AN B ARE A ABL A 2HY C 9.

AT AN 1AL AR 2 ABLARZSH): i€ X Py_DEBUG EALTIHM Py_TRACE_REFS 7%, ELIA
THE— ABL RIEAPE. Py_TRACE_REFS ZUSHIT sys.getobjects () FREH PYTHONDUMPREFS
WEEAE, BRPAME BN . /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 PAFKTG -1python3.8 (Ff iV H] 4% #% 3| libpython). % [a] I S 4 3.8 FlIH A, 1 Jo ik
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 J7EH A2 KM EIEF| pkg-config python-X.Y —-libs (HIA
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 -FHBXF = AT ANERFTEX TR 30

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 578: Python iz{TH B 1% $9¥F

Ut PEP 7N 7 844 A IR 1o W AE Python 54T, ¥y ml il fuifFPA4E Python fUAY
251 55 A4 1 P MIAE SRR T AN A, ) RE PRI AT RN 5 R G B B 838 U6 ¢ Jet ) A A% ) Python fil
A

HZ 5 PEP 578 T f# NS -

2.7 PEP 587: Python )i&{t i &
PEP 587 Hifii 7 —AN#7) C APL JIRICE Python FI#R1L ,  F AT HEANEC B R 04 S A0 2iepa i DA B 47 1Y
BRI .
ENOEST Ok
e PyConfig
* PyPreConfig

e PyStatus



https://bugs.python.org/issue36722
https://bugs.python.org/issue36721
https://bugs.python.org/issue36817
https://www.python.org/dev/peps/pep-0578
https://www.python.org/dev/peps/pep-0587

e PyWideStringList
AT ER AL
e PyConfig_Clear ()
e PyConfig_InitIsolatedConfig()
e PyConfig_TInitPythonConfig ()
* PyConfig_Read()
e PyConfig_SetArgv ()
e PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString()
e PyConfig_SetString()
e PyPreConfig_InitIsolatedConfig/()
e PyPreConfig_TInitPythonConfig()
e PyStatus_Error ()
e PyStatus_Exception ()
e PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_IsExit ()
* PyStatus_NoMemory ()
e PyStatus_0Ok ()
e PyWideStringList_Append ()
e PyWideStringList_Insert ()
* Py_BytesMain ()
e Py_ExitStatusException ()
e Py _InitializeFromConfig/()
e Py_PrelInitialize()
e Py_PreInitializeFromArgs ()
e Py_PrelnitializeFromBytesArgs ()
e Py_RunMain ()

I PEP AN X N4 U Il T _PyRuntimeState.preconfig (PyPreConfig Z& #) A
PyInterpreterState.config (PyConfig K #l) ¥ B, PyInterpreterState.confiqg N H
5 HRCE, B R E A E A ARG A & .

15215 Python ¥J Ui AW IC B AR EUEL SCRY .
HZ 5 PEP 587 THRIEIG -
(Hy Victor Stinner 7 bpo-36763 H1 57k, )

2.8 Vectorcall: fiF CPython g4{si 8 X

VR vectorcall” S #) Python/C APL. 2y I AREEXS CL B FF 2 K BUAT (AL AT IE AL E (552
B TR R 4 R R T G I P

WCRSHE F BT RAS , THITE Python 3.9 K HL5g 4 AFF

itZ1 PEP 590 T RIEN .


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

(Hy Jeroen Demeyer Al Mark Shannon 7t bpo-36974 FRHTTHk . )

2.9 EFIMNBEIBE B XK pickle firil 5

2ffi ] pickle ¥ Python #F2 R f K &5 A 70 AEZ e WA BB, EREE— S
LW N8 DR AR S Rk%, FE 0T BE Y — 28 1 i 6 145 191 a0t Xo el s 5 i JE 4

pickle ¥ 5 GIA TXFTAMFLZ M X SR, XA PEP 3118 He s vl LA 3 pickle it /- ##4 1%
iy, X2 AT R 1 .

W5 PEP 574 T fR1ENR .

(Hy Antoine Pitrou 7£ bpo-36785 H1 otk . )

3 HihiFSFEisn

* FEZHIAH continue IFAIANARIFLE finally TR, & KA R RSEBLELE — A
1€ Python 3.8 1 LR %I 95 . (Hi Serhiy Storchaka 7E bpo-32489 H o7k, )

e bool, int fl fractions.Fraction KRB MWHEH H — 1 as_integer_ratio() ¥, 5
float #l decimal.Decimal W EH HIEEL. X/ APL §° @ (i 18 numerator,
denominator = x.as_integer_ratio () XFEMIEETEZMECT R FEA M ATEE. (H
Lisa Roach ¥¥ bpo-33073 #1 Raymond Hettinger ¥F bpo-37819 FH ik, )

* int, float Fl complex WMIEAFIMAESMM __index_ () FpFkIrE, WERZ Y& W X
I B4 method __int_ (), __float__ () B{ __complex__ () K¥EATHAYIE. (HH Serhiy
Storchaka 7F bpo-20092 H1 57k . )

* @I \N{name} e SUAFAE B SRk K SR

>>> notice = 'Copyright © 2019'

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

2019

( i Jonathan Eunice FI Serhiy Storchaka ¥F bpo-30688 FH k. )
o IAE dict F1 dictview B] A ] reversed () i ANT A5 . (H Rémi Lapeyre ¥£ bpo-33462
HIGTRR . )

o TERRHOR o R B A A FRTEE Z B E B R . BRI, £ ((keyword) =arg) A
B Ar. R FES BRI IE S 22 M 2R e — AR IR AF PASMP HAL N 2% . (H1 Benjamin Peterson
1E bpo-34641 HiTTHk. )

* fE yield Ml return 4] il — B RO RAF ARG S o X1 yield F1 return 1T
TR IR IR AR B — 2

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

>>> parse('simpsons homer marge bart lisa sally')
('SIMPSONS', 'homer', 'marge', 'bart',6 'lisa', 'sally')

(i David Cuthbert F11 Jordan Chapman ¥£ bpo-32117 H 5Tk . )

o MEMI [ (10, 20) (30, 40)] XAEFERMEH DT —AE S0, FRiFHRFE/R SyntaxWarning
FBrrE AT WA R . AR R TypeError SEHR/R S —ANJo L@ A W] 8 FI I 3 45 ) it
fi#. (1 Serhiy Storchaka FF bpo-15248 HH 5Tk, )


https://bugs.python.org/issue36974
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

e datetime.date Bf datetime.datetime il datetime.timedelta X} 2 [A]HE RizE M
FEAF IR IR . T2 S0 AN 2 L SE il X 2 5 B A BRSE I (B el He ) fil
H T datetime.timedelta B ARIZEFIR M ZEAE Hll astimezone (). (H Paul Ganssle ¥F
bpo-32417 H1TTHER. )

o 24 Python #2481 Cul-C (SIGINT) # H Widf FLAT =L ) KeyboardInterrupt F RPHHIK,
Python 2 IIAE 2338 15—~ SIGINT {55 502 (515 Ak i F i #ERE re A I 21 & 2 i Curl-C $5/E R IE
A IE AR AR AR H . POSIX il Windows _ 14 2% i 2 AH I M i b ACHE 72 22 B X S il 2 B
7. (1 Google 1) Gregory P. Smith 7£ bpo-1054041 F1 57k, )

o BEREE O g R AR R N BUA I BOE BT types . CodeType X R, T U U2 AT ALK
T EET A R X R A — B AR 5. ] 19 NES MY EB. e, B
replace () JiEfifGE L EEUAYTE S0 8 v RN AT RE .

T —M™MEI statistics.mean () PRECKE IE data TE S8 FAE 8T S 8009 611

>>> 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, IAE pow () MREN =S BOE TR SEBOR AT AR LT Rvrfsgch b, MiEE

DAEARECH -1 TS REIRERYTT, X HAD SBT3 SRR TG 24 . BN, B 38 A
137 fy et T W m] 5

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

>>> 119 * 38 % 137

1

B TR AR LVER A1 R SN E). Blin, ABORIE 42580 + 1478 = 369 HYBEUR,
HENEE N 42588 = 369 (mod 147) SRJEKARE:

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

>>> 4258 * x + 147 * vy

369

( H Mark Dickinson 7£ bpo-36027 H1 57k . )
o Pl SO 5EMEEELHRE D, ST BT 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

?% AT ) PRUE XTI F ik 2R AR A, DR A7 B s = ML 7y 72 o v e (i FRab = gk
H:


https://bugs.python.org/issue32417
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

>>> names = ['Martin von Ldowis', 'kukasz Langa', 'Walter DOrwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1lowis': 'Martin von Lowis',

'tukasz langa': 'tukasz Langa',

'walter dérwald': 'Walter D&rwald'}

(thy Jorn Heissler ¥ bpo-35224 H15iHk. )

e object.__reduce_ () FYEMAERREIK N ERNPNICREKICH . ZHI ERBHA . #iE
FIEE AR ITCE AN (ob], state) BYRTHIAXTGR . XAEHE P B4 B R E X S RS
B WIRITTREAN None, ZAT TR RAETRRE) __setstate_ () J¥k. (H Pierre
Glaser F1 Olivier Grisel 7£ bpo-35900 H1 57k . )

4 gL

* BNy importlib.metadata BIHSRAL T S = @ RIBOCEHRR (EHF) SCRF. flan, BEnpA
RPN ERIRAS . A M RBIRESE:

>>> # 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

(th Barry Warsaw /1 Jason R. Coombs ¥ bpo-34632 H1 5Tk )

5 By fER
5.1 ast

AST i S FIfEEA end_lineno Ml end_col_offset @M, BAIA T SRR E . (X HiE
HTHA lineno fil col_offset @M AL.)

B pREL ast . get_source_segment () iR[EIF§E AST 5 pi IS .

(Hy Ivan Levkivskyi ¥£ bpo-33416 H 5Tk . )

ast.parse () FREHA LR IHAR:
* type_comments=True FELIR[E 5FEE AST 5 fiAH KELY PEP 484 ] PEP 526 2B R SUA
* mode="func_type" W TN PEP 484 7 254 JAERE” Ch R BUE S AST 5 sk [A]) ;

* feature_version=(3, N) RFIEE—FEFH Python 3 4, fflfll, feature_version=(3,
4) K async fl await MUNAELRBE F.

(Hy Guido van Rossum 7£ bpo-35766 H1 57k, )


https://bugs.python.org/issue35224
https://bugs.python.org/issue35900
https://bugs.python.org/issue34632
https://bugs.python.org/issue33416
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/issue35766

5.2 asyncio

asyncio.run () has graduated from the provisional to stable API. This function can be used to execute a coroutine
and return the result while automatically managing the event loop. For example:

import asyncio
async def main () :
await asyncio.sleep (0)

return 42

asyncio.run (main())

This is roughly equivalent to:

import asyncio

async def main () :
await asyncio.sleep (0)
return 42

loop = asyncio.new_event_loop ()

asyncio.set_event_loop (loop)

try:
loop.run_until_complete (main())

finally:
asyncio.set_event_loop (None)
loop.close ()

The actual implementation is significantly more complex. Thus, asyncio. run () should be the preferred way of
running asyncio programs.

(1 Yury Selivanov ¥£ bpo-32314 FF iR, )

247 python -m asyncio ¥§/F8— 54 74 REPL. X A iFHul AR B A 2% await AIHES.
AP EEERM asyncio.run (), PUABEAESAERR R SGER A N E— AN Hr S0 E i Es

$ python -m asyncio

asyncio REPL 3.8.0

Use "await" directly instead of "asyncio.run()".

Type "help", "copyright", "credits" or "license" for more information.
>>> import asyncio

>>> await asyncio.sleep (10, result='hello')

hello

(H Yury Selivanov 7£ bpo-37028 H1 ik )

The exception asyncio.CancelledError now inherits from BaseException rather than Exception.
(Contributed by Yury Selivanov in bpo-32528.)

1£ Windows I, IIAEBIA I ZAIE3F 8 ProactorEvent Loop. (H] Victor Stinner ¥F bpo-34687 157k . )
ProactorEventLoop IfEtH 574 UDP. (] Adam Meily #1 Andrew Svetlov ¥E bpo-29883 HH TR . )

ProactorEventLoop MFET i i1 KeyboardInterrupt ("CTRL+C”) & H1 . (H Vladimir Matveev
TE bpo-23057 H1oiEk. )

Added asyncio.Task.get_coro () for getting the wrapped coroutine within an asyncio.Task. (Con-
tributed by Alex Gronholm in bpo-36999.)

Asyncio tasks can now be named, either by passing the name keyword argument to asyncio.create_task ()
or the create_task () event loop method, or by calling the set_name () method on the task object. The
task name is visible in the repr () output of asyncio. Task and can also be retrieved using the get_name ()
method. (Contributed by Alex Grénholm in bpo-34270.)
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Added support for Happy Eyeballs to asyncio.loop.create_connection (). To specify the behavior,
two new parameters have been added: happy_eyeballs_delay and interleave. The Happy Eyeballs algorithm improves
responsiveness in applications that support IPv4 and IPv6 by attempting to simultaneously connect using both. (Con-
tributed by twisteroid ambassador in bpo-33530.)

5.3 builtins
WE K compile () BN T4%3 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT AT, 2415 A MLHTEATRET,

compile () R ARVFEH N LROEE N R E)ZH await, async for fll async with #i. B/EHF
W3R [ #745 CO_COROUTINE JEAR FeE Lg% 4 . (H Matthias Bussonnier FF bpo-34616 H1 5k . )

5.4 collections
collections.namedtuple () HJ _asdict () HF¥EMAER IR [H dict M A & collections.
OrderedDict. JLI 8 Bl /& iy T %38 7 4§ Python 3.7 i & fR1IEH A i & M TR 7. WAL TR

. OrderedDict W&IAMNEME, B MES T R 2GR L NFT IR OrderedDict (nt.
_asdict ()). (i Raymond Hettinger 7£ bpo-35864 H1 57k, )

5.5 cProfile

cProfile.Profile RIFERIHIME LT SCE B, TEIZfTIS X — MU BRSE BLIERE AT

import cProfile

with cProfile.Profile() as profiler:
# code to be profiled

(Hy Scott Sanderson ¥E bpo-29235 H1 5 HR . )

5.6 csv

csv.DictReader MFESF R [A] dict i A 42 collections.OrderedDict SEH], Bt THIAESTH
Pl HIEFEE A NAF R R PR B = BOIF . (i Michael Seek 7E bpo-34003 H1THk . )

5.7 curses

W T —AS5 728 T37E T 2 ncurses 45 ¥ S B: ncurses_version. (H Serhiy Storchaka 7f
bpo-31680 157k )

5.8 ctypes

& Windows [, CDLL M H TRIAERE%Z winmode 5815 Ef TIEJE LoadLibraryEx ¥ BBER.
BRNEERR P UM Bk 5 PIAE AL AL E ) DLL (S5, t05E DLL ffEius e (R4 ts DLL Bl
T e A ) PAMGE L add_d11_directory () #MKIEEFEE. (H Steve Dower 7£ bpo-36085 Hi
Dty

5.9 datetime

Wl T H W E MRS 4 datetime.date.fromisocalendar () Ml datetime.datetime.
fromisocalendar (), BA14HET ISO FE4. BIFSMEWNHTFS KM date fl datetime
G XFE AR isocalendar FYAMAE, (Hi Paul Ganssle 7 bpo-36004 H15THA.)
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5.10 functools

functools.lru_cache () UYE R EAZAE R 2L 005 110 A 2 VE AR B 2 e ) R A PR DG R A 5 6 21
TEFRY S

@1lru_cache
def f(x):

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

(1 Raymond Hettinger 7f bpo-36772 H15i#k . )

TN T #HY functools.cached_property () ZEMa%, FTFESCHIAE ay BN M BT BAFE R
P

import functools
import statistics

class Dataset:
def _ _init__ (self, sequence_of_numbers):
self.data = sequence_of_numbers

@functools.cached_property
def variance (self):
return statistics.variance (self.data)

(th Carl Meyer 7£ bpo-21145 F 57k )

W T#HH functools.singledispatchmethod () 2 ifigs n] {3 ] single dispatch X5 ¥E G4,y 12 7Y
PR

from functools import singledispatchmethod
from contextlib import suppress

class TaskManager:

def _ init_ (self, tasks):
self.tasks = list (tasks)

@singledispatchmethod
def discard(self, value):
with suppress (ValueError) :
self.tasks.remove (value)

@discard.register (list)
def _ (self, tasks):
targets = set (tasks)
self.tasks = [x for x in self.tasks if x not in targets]

(th Ethan Smith ¥£ bpo-32380 HTiHk)

5.11 gc

get_objects () MIEREIEZ— AT 1L generation T 5 KAGE — 1 H T HRBOT M4 4% (1 Pablo
Galindo 7£ bpo-36016 H15TH#k. )
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5.12 gettext

WINT pgettext () &HARLIEA. (1 Franz Glasner, Eric Araujo FI Cheryl Sabella 7£ bpo-2504 H1 5Tk, )

5.13 gzip

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

XF T4 E AL TR R E IR gzip SO BLAERF 5] K BadGzipFile fii A4 OSError. (Hi Filip
Gruszczynski, Michele Orru 1 Zackery Spytz 7 bpo-6584 H1 5Tk . )

5.14 IDLE 5 idlelib

i NAT (BROIAME R 50) ik dF 9 & — 44, N AT DAYE Settings X EHE General U PyShell
HRor AT IE . BRAAMER R AT AT DAl e B TR R . BT B A T G
RIETT, BUdi i A drii R A B MR i B %7 1 . (i Tal Einat 75 bpo-1529353 HHTiTHK. )

F£ Run 3¢ 5L 391 7 7Run Customized” PAME i [ & L BT . i A BT ] 6y 247 S 5088 2 1%
A sys.argve EATFE FIR A & L2 Th 2 FR BRTER A . ] DASE A5 Y Shell B
J& . (H Cheryl Sabella, Terry Jan Reedy 2 A ¥E bpo-5680 il bpo-37627 F1 57k . )

1€ IDLE Z#Eas o 1 88 Tkt 5. W 03T HFRHERAAR Bn115, BRAEFERC B X5 HERY General
PET R PR RS E . EFTIFE 1475 0] DATE Options 3 BR A Sg /R FIBSRE . (F Tal Einat 1 Saimadhav
Heblikar FF bpo-17535 5Tk, )

BUAE S8 ] OS AKX AE Python FAFH AN Tel X} 4 A #EA 7444 X fui4#E IDLE HiALFE emoji AT H:
fili Al BMP P47 o XL AR T s B2 A B I AR I FIDRG U . “7 43R A Tel 21| Python 1454 [l e e B
AEFRAERM . (5 EFVFZ NECHIAT % )y, B2 Serhiy Storchaka £ bpo-13153 Hifi
o)

i e AR 3.7 EP AATIT .

5.15 inspect

inspect.getdoc () REINLETT AR _ slots__ BISCRYFAFE, WRZEIHEE— IRl Uiy
FrEM dict 193%. XEMETRLUTHEIC AN property (), classmethod () 1 staticmethod ()
S5 RER SURY R :

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)

(i Raymond Hettinger FF bpo-36326 H1 5k . )

5.16 io

FEIF 2R (=X env) MM E S, io.I0Base REFHIMAERTE close () FIAKRMIFREEAH
o RIERRHEAL LA T EOA B0 . () Victor Stinner 7 bpo-18748 H1TTHK. )

5.17 itertools

itertools.accumulate () BRI T AI3ERY initial X8 SHH K38 € — oI IGE:
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>>> from itertools import accumulate
>>> list (accumulate ([10, 5, 30, 15], initial=1000))
[1000, 1010, 1015, 1045, 1060]

(Hy Lisa Roach 7£ bpo-34659 H1 7. )

5.18 json.tool

TRINETH ——json-1ines T ¥4 N ASTAEHT A BAAM ) JSON %14, (H Weipeng Hong 7 bpo-31553
TR . )

5.19 logging

Added a force keyword argument to 1ogging.basicConfig () When set to true, any existing handlers attached
to the root logger are removed and closed before carrying out the configuration specified by the other arguments.

RS T — M RITAAER T 24— H AL PR 51 basicConfig() BRI, X basicConfig() 1) 5 2 ]
DI 20 o X T B A HARIRATEL Jupyter ZEACATRT . XTI EUFRAS P H 20 E R4 Y
PRI <

(i Raymond Hettinger #2138, [ Dong-hee Na SZPl, 1 Vinay Sajip ¥F bpo-33897 5 Sifit% . )

5.20 math

WINTHH R math. dist () HFHHEPEZ RO LEARE . (i Raymond Hettinger £ bpo-33089
TR - )

P T math.hypot () PREDAEANIETE 4R . 2 HIE R 2-D B dt. (1 Raymond Hettinger 7&
bpo-33089 HITTER. )

I T AR math . prod O fENAY sum () [, ZREGR [P start’ {5 (BRIAE: 1) A —NEF 2%
AW OEJIUEA

>>> prior = 0.8

>>> likelihoods = [0.625, 0.84, 0.30]
>>> math.prod(likelihoods, start=prior)
0.126

(i Pablo Galindo £ bpo-35606 H1 o7k . )
WINT WA FAHE RS math . perm () flmath.comb ():

>>> math.perm (10, 3) # Permutations of 10 things taken 3 at a time
720
>>> math.comb (10, 3) # Combinations of 10 things taken 3 at a time
120

(rh Yash Aggarwal, Keller Fuchs, Serhiy Storchaka #il Raymond Hettinger ¥ bpo-37128, bpo-37178 il bpo-35431
HoTER . )

%ﬁﬂT*’l‘%ﬁ@%ﬁmath isgrt ( Hﬁ?ﬁﬁﬁﬁ%‘@¥ﬁﬁﬁﬁﬂﬁ SR TR S BT R BCRRT
KEEE BEMPITHE L floor(sqrt ) PUERE I math. sqrt () 2:

>>> r = 650320427

>>> 5 =1 ** 2

>>> isqrt(s - 1) # correct
650320426

>>> floor(sqgrt(s — 1)) # incorrect
650320427
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( H Mark Dickinson #£ bpo-36887 H1 57k . )
PRE math. factorial () A2 IERHE 2%, (H Pablo Galindo £ bpo-33083 H1 57k, )

5.21 mmap

mmap . mmap RIFEEG —4 madvise () HEH TR madvise () R M. (H Zackery Spytz 7
bpo-32941 F1 5Tk, )

5.22 multiprocessing

W T #H multiprocessing. shared_memory #idt, (i Davin Potts ¥ bpo-35813 157k )
1E macOS |, IAEBRIAEE B3 =g *spawn* B3 . (] Victor Stinner ¥£ bpo-33725 HTiHk. )

5.23 os

1£ Windows i8N 7B pii#L add_d11l_directory () I TS AP B EH ctypes ME DLL
R AR R SN R B% 4% . (H Steve Dower 7E bpo-36085 HI 5T . )

W T3 os.memfd_create () HREUH TR memfd_create () 24 . (H Zackery Spytz Fil
Christian Heimes 7E bpo-26836 H1 57k, )

1€ Windows [, K4 FALBRE AT S, (EIAS8HEM H0E) WTFahZRe Rt iiERf%.
K, os.stat () PUFERF &l I 8E RGP AL INZS, T os.lstat () B HITH#AR IS
“EPRAHEY MRS, MHEEH os.stat () FIHHAMPEMBTS . EEEN T, stat_result.
st_mode R H AT S-8EE2 M AR AW FEARAT S B S_IFLNK. ZEARNHAMA R EMNT S, 5k
B stat_result.st_reparse_tag JBIE.

7F Windows I, os.readlink () PIIEREMSILE H R HHEE islink () &% H R ERRE] False,
L ek islink ARRDRFESHTIERICN H S, M os. readlink () Frg| LIRS L
TES AT R %

(Hy Steve Dower £ bpo-37834 H1 ik . )

5.24 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 8 H 12§ UnicodeEncodeError fl UnicodeDecodeError., (i Serhiy Storchaka ¥
bpo-33721 HitHEk. )

expanduser () 7F Windows | II{Fk fl USERPROF ILE FRBSAS 81 /N F-fi i HOME, 53383 R h—
I P Fri% 5 . (Fi Anthony Sottile 7E bpo-36264 H1 5Tk )

isdir () on Windows no longer returns True for a link to a non-existent directory.
realpath () 7 Windows bINFE S HBIEAMNT A, BIEFTSHEREA H SR iE# .
(th Steve Dower ¥£ bpo-37834 H15iHk. )

5.25 pathlib

W2 A JRE 45 B pathlib.Path F¥EBI A exists (), is_dir(), is_file(), is_mount (),
is_symlink (), is_block_device (), is_char_device(),is_fifo(), is_socket () BLENT
HEAE OS ERILEF R A F T AR 2R H] False i A 25| & valueError o H 2
UnicodeEncodeError., (H Serhiy Storchaka £ bpo-33721 H15iHk. )
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WINT pathlib.Path.link_to () H-FRIEHE M LA, () Joannah Nanjekye £ bpo-
26978 H 5Tk )

5.26 pickle

pickle § BT IALEXT C ALIY Pickler BIAEN L& AFIRIY reducer_override () JikRHE
R BN B E2 %5 . (H Pierre Glaser £ Olivier Grisel 7£ bpo-35900 H1 51k . )

5.27 plistlib

WSINT H Y plistlib.UID H)F 3l T X HUAI S A & &1 NSKeyedArchiver g i () — 1 i plists [#) 52
#£. (f Jon Janzen 7F bpo-26707 H15iHk . )

5.28 pprint

The pprint module added a sort_dicts parameter to several functions. By default, those functions continue to sort
dictionaries before rendering or printing. However, if sort_dicts is set to false, the dictionaries retain the order that
keys were inserted. This can be useful for comparison to JSON inputs during debugging.

In addition, there is a convenience new function, pprint .pp () that is like pprint.pprint () but with
sort_dicts defaulting to False:

>>> from pprint import pprint, pp
>>> d = dict (source="input.txt', operation='filter', destination='output.txt')
>>> pp(d, width=40) # Original order
{'source': 'input.txt',

'operation': 'filter',

'destination': 'output.txt'}
>>> pprint (d, width=40) # Keys sorted alphabetically
{'destination': 'output.txt',

'operation': 'filter',

'source': 'input.txt'}

(th Rémi Lapeyre f£ bpo-30670 HFTiHk. )

5.29 py_compile

py_compile.compile () M/E 4. (i Joannah Nanjekye ¥E bpo-22640 157k, )

5.30 shlex

T shlex.join () EEVER shlex.split () KIUEEME. (1 Bo Bayles f& bpo-32102 FR Tk . )

5.31 shutil

shutil.copytree () BAEREZHM dirs_exist_ok *f#FZ%¥(. (i Josh Bronson 7 bpo-20849

shutil.make_archive () BUZEXHTHIAAY ERIA (M ] modern pax (POSIX.1-2001) %= DAHE T Al A AH P
FARIE—SC:, RFEAR R BT tarfile BIHAMMN BEM. (Hh C.AM. Gerlach 7 bpo-30661 H15TH#k. )

shutil.rmtree () 7£ Windows [ ELTESFE Ik H SR IER A S HHUE R R H P N2 . (1 Steve
Dower £ bpo-37834 HITTHR . )
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5.32 socket

TN T 5N create_server () fil has_dualstack_ipv6 () BRELAHEMLTER R IR 5 2 S B )
i@ﬁ‘%ﬁ?@fﬂ‘fﬁ)ﬁﬁﬁ%y L FEAE R — B P [F B2 22 TPv4 F1 IPv6 4%, (i Giampaolo Rodola 7
bpo-17561 Wk .

socket.if_nameindex (), socket.if nametoindex () fll socket.if_indextoname () R
Z:9F Windows _F52H ., (Hy Zackery Spytz ¥E bpo-37007 Hi5iHR. )

5.33 ssl

HIT post_handshake_auth il verify client_post_handshake () 4 52 H f#1 451k TLS
1.3 BT JFEAIE. (A Christian Heimes ¥£ bpo-34670 F1 5T Hk . )

5.34 statistics

WINT statistics.fmean () fEN statistics.mean () MJSEPHMIE SEURRAS. (B Raymond
Hettinger 1 Steven D’Aprano 7E bpo-35904 157k . )

WHIT statistics.geometric_mean () ({j Raymond Hettinger ¥ bpo-27181 FR Tk, )

WHIT statistics.multimode () TR BI& WEIFF%. (H Raymond Hettinger ¥F bpo-35892 1
WINT statistics.quantiles () HFRFEIES AR AZA SRR (Flanpussf. 59100
5 %7). (H Raymond Hettinger ¥ bpo-36546 15Tk . )

WINT statistics.NormalDist T EI@AEMFENLE &AM IES 2. (1 Raymond Hettinger 7F
bpo-36018 H15iEk. )

>>> 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]

5.35 sys

I T HRY sys.unraisablehook () K%L, IR E L AESS T ANTAL L AR5 ZHRE". BEETE
KT 5 H Python {8 InEAC IR A o Blan, 24— T8 ESER BIRET (ge. collect ()
5| %54 . (FH Victor Stinner 7£ bpo-36829 H15THR . )
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5.36 tarfile

tarfile BIHLIAEXTHAY IHESERINGE ] modern pax (POSIX.1-2001) #& 21 A2 Z Hif) GNU % @&,
BEA PR E AT B RAR S — 2 (UTF-8) $& 7t TG vl B Ak, it 7 b—28254b. (h
C.A.M. Gerlach £ bpo-36268 H1 57§k . )

5.37 threading

WINT W threading.excepthook () PREUH AR RIFH KA threading. Thread. run () 5%,
U 0] ok 2k DA s A AL PR R4 #K A threading. Thread.run () 5% . (H Victor Stinner ¥£ bpo-
1230540 H5Hk . )

W T W) threading.get_native_id () HE(PL & threading.Thread 2%y native_id J&
Mo BATTE R B AL BT 4 B0 45 24 B e FE ) AR R R R ID. AR UERR & BT, S I
get_native_id Tf#IFER. (i Jake Tesler #E bpo-36084 1Tk . )

5.38 tokenize

R HTR B TR AR, tokenize BIMIIAE 2 U I NEWLINE JE4F. AT HEIAECD 5 C
TEAHTER B AT A AHPCES . (F Ammar Askar ¥E bpo-33899 HiTTj#k . )

5.39 tkinter

JE tkinter.Spinbox W ¥ M T H ¥ selection_from(), selection_present (),
selection_range () fll selection_to (). (H Juliette Monsel £ bpo-34829 FR Tk . )

TE tkinter.Canvas KRNI T ¥ moveto () . (H Juliette Monsel E bpo-23831 F1 5k . )

tkinter.PhotoImage KMHF E A transparency_get () fl transparency_set () F¥. (H
Zackery Spytz ¥E bpo-25451 FHTTHR. )

5.40 time

>~ macOS 10.12 ¥ T #Hiiy 4l CLOCK_UPTIME_RAW, (M Joannah Nanjekye ¥ bpo-35702 H1 iRk, )

5.41 typing

typing BEERIIA T — 285

o — MM AREEERY)FHEA, S0 PEP 589 fil typing. TypedDict, TypedDict FLffi ffl “E45F
BN BN O N AR ZOR Pt . F55¢ "total=False™ DA i/ A Ay w0

class Location (TypedDict, total=False):
lat_long: tuple
grid_square: str
xy_coordinate: tuple

o Literal 5%, Z: I, PEP 586 fll typing.Literal. Literal 8FF8HH— MBSk RI{EWE PR & N —
ANEL R E I TE:

def get_status(port: int) -> Literal]['connected', 'disconnected']:

» "Final” 25 5. K&, FEMZE, 200 PEP 591, typing.Final fl typing.final () . final fRE
RV SRl s ot d R b By SN = 1K [
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pi: Final[float] = 3.1415926536

o P EX . Z L PEP 544, t yping.Protocol fll typing.runtime_checkable () . fij L) ABC
BN typing . SupportsInt PIEE Protocol B,

o HHITNZE typing. SupportsIndex,
o HMRE typing.get_origin () Ml typing.get_args ().

5.42 unicodedata

unicodedata FERILEE T # ] Unicode 12.1.0 KA.

B REL is_normalized () WH HREIEFAF R R MR E IEMIER, 52 LR #4553 1E
AL EERS 2, (i Max Belanger, David Euresti #il Greg Price ¥£ bpo-32285 il bpo-37966 H1 57k )

5.43 unittest

WINT AsyncMock PASCHRERA AN Mock.  [RIEHEAS N T R B 14 W7 5 pR AT T3k, (1 Lisa Roach
1E bpo-26467 H TRk, )

unittest 7% fill T addModuleCleanup () Hl addClassCleanup () PA 3% %] setUpModule () Hi
setUpClass () ¥R . (Hy Lisa Roach ¥F bpo-24412 HTiHk. )

— SRR T T PR ROt 2 7E R T B — N SEBR I 81 % . (1 Petter Strandmark 7 bpo-35047 H1 5T
ko)

unittest #EC Y #E T unittest . IsolatedAsyncioTestCase Al FEEAE MR HF . (H
Andrew Svetlov {i bpo-32972 FRTTRR . )

T~

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 ()

5.44 venv

WAE venv FETE & FH S8 Activate . psl A HTHE PowerShell Core 6.1 T iiE EIFAEE . (H
Brett Cannon £ bpo-32718 H1 ik . )
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5.45 weakref

H weakref.proxy () 1R[] AT G BULE Bk H A B A Z BAF /M SR FE IR A Z AT @ f1 e=. (fh
Mark Dickinson £ bpo-36669 H1 57k )

5.46 xml

fE K%t DTD FIANRSEAAG R, TEBRIAE DT xml. dom.minidom Al xml. sax FEHRANFLALEE A
¥BsZ4 . (Hy Christian Heimes £ bpo-17239 W5tk )

xml.etree.ElementTree R . £ind* () HiELFREERIFE R {*tag, IWEREZMKEH
4423 ] DA B 3% 5] 28 58 fir 44 25 [A] v BT KR 251 {namespace} *. ([ Stefan Behnel 7 bpo-28238 157k, )

xml.etree.ElementTree Bt #E f4t T 5 I C14N 2.0 19 1 K 2 —xml.etree.ElementTree.
canonicalize (). (Hj Stefan Behnel 7& bpo-13611 F1 5Tk, )

xml.etree.ElementTree.XMLParser [{] HARxT4 a5l B ) 018 75 start_ns () il end_ns ()
ks n S m S, A, xml.etree.ElementTree.TreeBuilder HFRA[ AL E HALIEA
YL RERIAL S S0P LUK E 6L &0 B 2 BRI, (1l Stefan Behnel 7E bpo-36676 il bpo-36673

TUEk . )
5.47 xmlrpc

xmlrpc.client.ServerProxy MYE LI A&/ headers 3¢ 57 S50 M [ [7) 43 vk 35 3K & 2% /9 HTTP
B3k PH . BURFIE AR ] 2 — 2 (A5 A ERTA 1 LA DA UE T2 3] 5 s () 2> TR IAIE S T BB (i Cédric
Krier £ bpo-35153 H1 57k, )

6 TEHREMLIL

» subprocess WHRIILERBLE L LGN T os.posix_spawn () BEATASEIFHIVERE. H A,
B FR macOS #1 Linux ({f ] glibc 2.24 S{EHIRA) , BRI DU 444

— close_fds “HR{E;
— preexec_fn, pass_fds, cwd F1 start_new_session T2 K& ;
— executable YRG5 —AH %,

( H1 Joannah Nanjekye F1 Victor Stinner ¥E bpo-35537 Wi 5Tk, )

e shutil.copyfile(), shutil.copy(), shutil.copy2(), shutil.copytree() i
shutil.move () #£ Linux fl macOS | 2x{#i il V- & % J& 19 fast-copy” R Ge1H FH AR R R0% . “fast-
copy” TMRE L NIRRT R, MR ERF T out fd. write (infd.read () )” SFHE/ER}
{85 /il Python 1) ] P23 [R] i IX . 7E Windows |- shutil.copyfile () i RIBLIAZ X
(1 MiB i A2 16 KiB) F H i Hj 3T memoryview () i shutil.copyfileobd () fiA. FE[F—
Ay IR EE I —A~ 512 MiB SO BEHE FHAE Linux _E 258 +26% , #F macOS |25 +50% , £ Windows
FoH +40%., MANEREHEFETE ) CPU B . 2 Il shutil-platform-dependent-efficient-copy-operations
—47. (1 Giampaolo Rodola ¥ bpo-33671 HTiHk. )

e shutil.copytree () &REHIT HFZEN os.stat () {HIHH os.scandir () ERELrGH#
DURREL. #8 DI—M 045 8000 SCEF H SRR 3 B THAE Linux _F29°8 +9%, 7£ Windows |4 +20%,
1T Windows SMB 2= H %025 +30%., A os.stat () RETEHREE R T 38%, fHifE
shutil.copytree () FEMZ SRS FodrBlH# . (B Giampaolo Rodola £ bpo-33695 Hi 5t
k)

* pickle HHLEH I BRIAPMUELAE A Protocol 4, #ri-7E Python 3.4 figig| A . EFEHE T L H Python
3.0 2 A] H ) Protocol 3 B 41 M BE RIS /N & R o

o M PyGC_Head B[ T —A Py_ssize_t fibi. FTAIRE: GC X4 (Hi4n tuple, list, dict) /N3
AT 4 85 875, (1 Inada Naoki ¥E bpo-33597 HITTHRK. )
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e wuid.UUID BAESi ]l _ slots__ DAV INIEE . () Wouter Bolsterlee Fi1 Tal Einat ¥E bpo-
30977 H5THk. )

* operator.itemgetter () MIPEREIRTE T 33%. AL TSRALEE, I M WIKAE L4 AR
TEBRGIAGDLFE T — P Bk AR X2 AR e A A L 1) (1 Raymond Hettinger 7
bpo-35664 FIFTHR .

* MR THE collections.namedtuple () FIFEAER. BEAIBAERWEER T HHEA L, WK
A Python H fc i) SE 9 A8 B #E #8725, (1 Raymond Hettinger, Pablo Galindo #/1 Joe Jevnik, Serhiy
Storchaka £ bpo-32492 H1 57k, )

o QERE AR AT ERRT R K ECH (B ARSI T __len_ ), list MiEas ALl B FL N
TGz DX o 3K (A5G @ i 5 R R 5 T35k T 12% . (1 Raymond Hettinger £/ Pablo Galindo
1E bpo-33234 HHER. )

o JASERT NHBEMAE . 24— D AETUR BB, 2 HAFAE— ST slots f{FLAZEH T - (i Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, £ Serhiy Storchaka F¥ bpo-36012

HFTTHR. )

o WD TR ISRV 2 N B SRACI I S B A I T A o 30K (A5 B0 87 5 P R B5ORI 3 1) R
F+T 20-50%. (i Serhiy Storchaka 7£ bpo-23867, bpo-35582 HI bpo-36127 H1 57k, )

* LOAD_GLOBAL 54 FIE L fdi 1l B i) "per opcode cache” #Lifil . &M BE TSR T T K2 40%. (i
Yury Selivanov #{] Inada Naoki ¥F bpo-26219 H 5Tk . )

7 ¥35%0 C APl g ar

o BN sys.abiflags JEN— a3 F44H : pymalloc [ m BEFRA A 2 X (TEiE27 2 pymalloc
PR IEZE ABLIY)) HLE SRR . (B Victor Stinner ¥ bpo-36707 H1 5Tk )

AR Il
- Ha%4 python3. 8 #JF, AFA python3.sm ¥,
- H&492E python3.8-config A, ARFA python3.8m-config i,

m AR D SN EE XA G R R R A AR R R R A A

Ko = ﬁ@@??i%ﬂfﬁ%ﬂ@ﬁﬁﬂﬂﬁﬂ/\}\ PyPI | # ) B Ht. DA Linux & 6,
Python 37 W )5 %% .cpython-37m-x86_64-1linux—-gnu.so fE Python 3.8 @ 2k .
cpython-38-x86_64-1inux—gnu.so,

o FUETAH ST A Sk SO PATE AT X A N Rl A2 i APT:
- Include/*.h W NAIBHEIAFFEMR C APL

- Include/cpython/*.h i/ 5 CPython L@ AFaEMR C APL; AF APL, #4-FL4G API [
fm _pyor _PY HiZ.

— Include/internal/*.h [V A CPython 4 5]% JEIALA NHER C APL, It API RN E 4510 N3k
HARUEI HASAE CPython PAAMEH T o AT 2 FF AN 14 911 PR A 19 75 2K 191 G ) 1
P B8 4 BT 45 0 0 315 1) CPython P R 1T A 8 2k I F pR AR B o I APT BL7E 2 i
make install ZZ3E[,

(g Victor Stinner ¥E bpo-35134 Fil bpo-35081 H1 ik, #H3 TAEH Eric Snow ¥E Python 3.7 H & 2. )

o FLET OIS NIKREC TESRBHREEAE LR, ENTASA 5 EMKH ),
AR A SR .

— Py_INCREF (), Py_DECREF ()

— Py_XINCREF (), Py_XDECREF ()

— PyObject_INIT(),PyObject INIT_VAR ()

_ FLA % _PyObject_GC_TRACK (), PyObject_GC_UNTRACK(), Py Dealloc ()
(Hy Victor Stinner £ bpo-35059 H1 57k, )
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e PyByteArray_Init () #l PyByteArray_Fini () ERECHAZE. ©{1H Python 2.7.4 il Python
3.2.0 @R A M AL, BrHEBRAEZ R APT (B it ABD Z4b, 3 HARBBE AR . (i Victor
Stinner 7£ bpo-35713 15Tk, )

* PyExceptionClass_Name () FJZEREAPAEE const char * il char *. (H Serhiy Stor-
chaka ¥ bpo-33818 H15THk. )

* Modules/Setup.dist 5 Modules/Setup WE W ILIFCO WAL, Z HIFEE H CPython J§ A
mf, H&Z VR TFh#E D Modules/Setup.dist (FFYEIBHH) 2] Modules/Setup (FEF )
PASCR E 3 ATAT S o IR RT3 R A — faa il , (EARHEXHHEE: CPython 1 & #HRE R FF
R AT RGP EIE S D SO nT e S o R

IAEM 7 R G0 e & IR RSB I Modules/Setup BSEHUEUE . #A S % SO T & E A
CPython F{j—> git 70 KN T SCPF AR AES BT TR, At A AT A A AT A M i B B —

(H1 Antoine Pitrou 7E bpo-32430 H 5Tk . )

* ff Python -7l C B AU R LI 4 PyLong_AsLong () PAKATA "1 Z JEREAEL AR X BT
SRR EUS A PyArg_ParseTuple () BIAEWURFTRERF X __index () FRIAJ I
AR _int__ O XTA _int_ () FEEERA __index () HIEMIXE (M Decimal
Ml Fraction) FFokMFF &S . XTEMT __index_ () BX4 PyNumber_Check () #fE
¥fi2[H] 1, PyNumber_Long (), PyNumber_Float () fl PyFloat_AsDouble () HFEANFRT] G5B
WA _ index_ () J7¥E. (i Serhiy Storchaka 7& bpo-36048 Fil bpo-20092 1 57k . )

© HEAMFULHA SIAEFH N E (1 4E PyObIect _Init () (RHRHAYE Pyobject INTT) fify3|
TN A2 1E PyType_GenericAlloc () . BIEEHI 4 Boek o (k2B B2 v fe 75 25 34T
%, (il Elizondo 7E bpo-35810 H1 57k )

o Wripk%L PyCode_NewWithPosOnlyArgs () FRVFRIEMILXTZ BN PyCode_New (), {HIHTH
— NEAN posonlyargcount T2 AT IAAL FRA B S 8K %k . (1 Pablo Galindo 7E bpo-37221 Hi 5%
ko)

e Py_SetPath () MIESHf sys.executable R NIRFEHIE L (Py_GetProgramFullPath ())
MARTETF &R (Py_GetProgramName () ). (H Victor Stinner 7£ bpo-38234 H1 57k . )

#H

* distutils i bdist_wininst (2 IAECFH, B bdist_wheel (wheel f1). ([ Victor Stinner
TE bpo-37481 15Tk, )

e ElementTree B & ) E 37 ] 5 ¥ getchildren() Ml getiterator() ME S35 &
DeprecationWarning i AN 4& PendingDeprecationWarning. ‘E{]*f7E Python 3.9 H1 4%
4. (H Serhiy Storchaka 7F bpo-29209 H1 57k . )

* Passing an object that is not an instance of concurrent . futures.ThreadPoolExecutor to loop.
set_default_executor () is deprecated and will be prohibited in Python 3.9. (Contributed by Elvis
Pranskevichus in bpo-34075.)

e xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper #l fileinput.
FileInput fJ_ getitem_ () FYECHFHH.
XTSI A E A index T65, FFECHIRMITN—45H . (#h Berker Peksag f£ bpo-9372 1
DTk )

* typing.NamedTuple K & F Ml T _field types J& ¥k 1 ok M H A F & F 5 W
__annotations__ J&M. (] Raymond Hettinger i bpo-36320 F1 57k . )

e ast ZE Num, Str, Bytes, NameConstant Ml E1lipsis g b E F5 HH-HE £ SR Python R4S
i Rs e . W24 Constant., (i Serhiy Storchaka 7F bpo-32892 H15THR . )

e ast.NodeVisitor W #/ ¥  visit_Num(), visit_Str(), visit_Bytes (),
visit_NameConstant () fll visit_Ellipsis() M E ¥ F M, I+ H FE K ¥ #) Python
WA RN TR o WS visit_Constant () i APEFTA #8174 . (i Serhiy Storchaka
TE bpo-36917 H1 ik . )
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e asyncio.coroutine () decorator & F i F B A 3.10 iR P ¥ % . A ) Qasyncio.
coroutine I async def H¥Eft. (H Andrew Svetlov {E bpo-36921 HITTHR . )

* In asyncio, the explicit passing of a loop argument has been deprecated and will be removed in ver-
sion 3.10 for the following: asyncio.sleep (), asyncio.gather (), asyncio.shield(),
asyncio.wait_for (), asyncio.wait (), asyncio.as_completed(), asyncio.Task,
asyncio.Lock, asyncio.Event, asyncio.Condition, asyncio.Semaphore, asyncio.
BoundedSemaphore, asyncio.Queue, asyncio.create_subprocess_exec(), and
asyncio.create_subprocess_shell ().

* The explicit passing of coroutine objects to asyncio.wait () has been deprecated and will be removed in
version 3.11. (Contributed by Yury Selivanov in bpo-34790.)

* gettext *%ﬁ%EPE’JFﬁJ R F ¥ EH 5T H: lgettext (), ldgettext (), lngettext () Hl
ldngettext (). EfREICHmMBATFATE, ARG ) T4 58415 50 5 18] SRR 1T RE 18 18 1
,ﬁﬂZ%E@ﬁ Eﬁaﬁaﬁﬁilzizeﬁ)ﬂ Python 3 H13[1] Unicode “A43F R I BAEAE R . FiTTHT ) e KR
BERNEMH.

E bind_textdomain_codeset (), DR output_charset () i
set_output_charset (), PAM L translation() Fl install() W codeset & 2t 172,
W, FENEAMGEH T 1*gettext () %K. (H Serhiy Storchaka £ bpo 33710 H 57k, )

* threading.Thread fJ isAlive () F¥EFM. (1 Dong-hee Na f bpo-35283 FHTTRK. )

© WEHABHSHIHI N B B o AR X E A Decimal, Fraction PASARAT HA AT
%ﬁ%ﬁ%%ﬁﬁﬁ“%%#ﬁ“ (BPEA __int_ () HIEHEA _index__ () Jik) WIMRK M FH
Bl o TEARRIRAH MIAFH 4 . (Fli Serhiy Storchaka 7E bpo-36048 FHTTHR. )

U\T%%M’E?b?é%ﬁ%%%é&% e s -

— functools.partialmethod(), weakref.finalize (), profile.Profile.
runcall (), cProfile.Profile.runcall (), bdb.Bdb.runcall (), trace.Trace.
runfunc () 5 curses.wrapper () 1 func.

— unittest.TestCase.addCleanup () HH) function.

— concurrent.futures.ThreadPoolExecutor H concurrent.futures.
ProcessPoolExecutor [ submit () F¥EHFH fr.

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

— multiprocessing.managers.Server vl multiprocessing.managers.

SharedMemoryServer [ create () JF¥EFH ¢ Fil typeid.
— weakref.finalize () ¥ obj.

TEARRMASY Python B PRFHCA UBRA EZ 4. (i Serhiy Storchaka 7 bpo-36492 H1 5T . )

9 APl 5HitmEk

TS APL M\ Python 3.8 Hif%[%::

e H Python3.3 #, M collections § A ABC [UEEEF, MM 24M collections.abe #fT
A M collections 5 A FJHEAELE 3.8 EARIC NHALR , (HRHEIR 2 3.9 58, (20 bpo-36952.)

e macpath #idk, 7 Python 3.7 3R, ME W, (H Victor Stinner £ bpo-35471 FFTTHk. )

* ¥ platform.popen () CFERE, B H Python 3.3 LT 5+ M ek os.popen (). (H
Victor Stinner 7£ bpo-35345 H1 k. )

* %L time.clock () ¥R, © H Python 3.3 it O 7 A - E MM HAATE RS time.
perf_counter () B time.process_time () AIREEA BT L TN . (H Matthias Busson-
nier {F bpo-36895 A TTHR. )
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» pyvenv IARCHEEIR, HEEMH python3.8 —m venv RHBHIRA G pyvenv AT X
61 Python fRFE#SX— (81, (i Brett Cannon 7£ bpo-25427 H1 k. )

* parse_gs, parse_gsl fll escape O cgi BRI . X 2L % H Python 3.2 B BT Ry 4t
FH. BAINVIBCHM urllib.parse fl html FiF G A,

* filemode B tarfile BURAFPALER . ZRECRGE AR, H Python 3.3 T T

* XMLParser EEF AN FHAEZ himl S8, © N REA TAIEH IFAE Python 3.4 HEREFTH . g H
T S AR AR 42480, (i Serhiy Storchaka ¥ bpo-29209 H157#k . )

» XMLParser HJ doctype () H¥EC A% . (i Serhiy Storchaka ¥£ bpo-29209 H5iHk. )
* “unicode_internal” i it a8 C A4 . (1 Inada Naoki 7£ bpo-36297 H1 57t . )

e sqlite3 #iHf¥) Cache il Statement NEEANHAHE M. (1 Aviv Palivoda 7E bpo-30262 1
e fileinput.input () fl fileinput.FileInput () H' H Python 3.6 i 4 Z 0% H 7 F 1
bufsize XEFSHEW IS, B Matthias Bussonnier E bpo-36952 H1 5k . )

e ¥ Python 37 W F H M B % sys.set_coroutine_wrapper() Afl sys.
get_coroutine_wrapper () S . (1 Matthias Bussonnier ¥£ bpo-36933 157k . )

10 324&3 Python 3.8

AT T SE Tl R R DA A B AU ) A AR AR I

10.1 Python {TAY T

o yield ik (#F yield Ml yield from FA)) MAEANARVFLEMHE SRR BRI (B
for PN ERX G RIRXFRSE) . (¢ Serhiy Storchaka 7 bpo-10544 H15THk. )

o YFRPISHEN (s Al is not) HFFERBNFHE (BIANFAFR AT — R I gids e 2
F7tE syntaxWarning, iX7E CPython M@ @ W 1TH, HIFAHOET T SUIPRIIE. Z% 52 E#i
JH P e A& ARG (== and '=). (H Serhiy Storchaka £ bpo-34850 F1 57k . )

* CPython fERESAERLENE DL T AT DA 555 . 7 Python 3.8 HX AL & B/ AL . Fpsiilit, M
B WRIBUR P 5 | A1 538 A 2 P20 . (11 Serhiy Storchaka 7 bpo-35459 H1HK. )

 MINE A bool, int, float, complex FIARHEER—SRPHERT __str_ SCH. BAIHIE
M object 4kiK __str__ (). fEREGR, TERXLRM TP E L __repr__ () AR
T F4FEE 3R, (H Serhiy Storchaka 7F bpo-36793 H1 57k )

* £ AIX I, sys.platform i AR A G FERA S, BEREZ 'aix' MAHZ 'aix3’
. 'aix7'. TR IHM Python A S W F RN AT, HILHERFEE ZMH sys.platform.
startswith('aix"'). (3 M. Felt ¥£ bpo-36588 HITiHk. )

* JI¥F PyEval_AcquireLock () fll PyEval_AcquireThread () UI5: 4R A gk g i H
B o R G L LT, MBS PyEval_RestoreThread (), Py _END_ALLOW_THREADS () DA
PyGILState_Ensure () fRFF—3 WRANEELXFERTTR , Hild R0 _Py_IsFinalizing ()
B sys.is_finalizing () F{3#4PiZEMH . (1 Joannah Nanjekye f& bpo-36475 FHGTRR . )

10.2 EdY Python API

* 1£ Windows [ os.getcwdb () pREXILLESH A UTF-8 uhdds X A2 ANSI RIS T : 5 F PEP
529 THREARIRIN . Z R Windows F AT 3. (H Victor Stinner ¥ bpo-37412 FA TRk . )

* M7E subprocess.Popen FEH LR IL TN XA os.posix_spawn () PAFRISH AP PERE. 7F
& JlF Linux ) Windows T- &4t 1 QEMU J F#i# 25 I, ] os.posix_spawn () [ Popen
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MG AR HARBNRRT” XN IRTERE. @i TR RO & B — N ER R
returncode. (H Joannah Nanjekye FiI Victor Stinner 7F bpo-35537 F1 57k . )

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 () HEANFERERHLZ AT 3% . (i Victor Stinner 7£ bpo-36348 H1 757
ik )

PR%L plat form.popen () EE#FEER, B H Python 3.3 it ¢ M 1 iHMH os.popen (). (H
Victor Stinner 7F bpo-35345 5Tk . )

M AL BT statistics.mode () R FGI KT . BRFUCHIR BIFER AL il 3|
15— M. (H Raymond Hettinger 7F bpo-35892 H15iHRk . )

tkinter.ttk.Treeview K] selection () F¥ENFREZSE . W58 % 5% k2
PEEEAE Python 3.6 HELFFH. M L1 H¥EBIU selection_set () KA. (H Serhiy
Storchaka 7 bpo-31508 F1TTHR . )

xml.dom.minidom [ writexml (), toxml () Fl toprettyxml () FI¥EPAMK xml.etree [

write () JIEPAESIRE M FHa 2 1@ PEIR)T . (H Diego Rojas Fil Raymond Hettinger 7. bpo-34160
TTHR - )

M et EERRFT Y dom . dumb i FEBIAERT2 KBy . WAREREANAEAE, M ot A1 tw

Fif) dom. dumb . open () AN&FEIEEEZE . (1 Serhiy Storchaka F£ bpo-32749 H1 5T Ek . )

fE XMLParser [f] F 2Kt X 1 doctype() HEMAXHEEM, HHFE KD
RuntimeWarning i A4 DeprecationWarning., iHAE Hn_EE X doctype () F¥EEAFE
XML doctype 75H. ([ Serhiy Storchaka ¥& bpo-29209 FR TRk . )

MAEY A TR RFEL S type.__new__ AL _ classcell  ADHMGFEI K
RuntimeError, fF Python 3.6-3.7 F1 2| 25|% DeprecationWarning. (H Serhiy Storchaka
1E bpo-23722 W 5THk. )

cProfile.Profile ZKIER[ W /E L F X4, (1 Scott Sanderson ¥ bpo-29235 FHTTER . )

shutil.copyfile(), shutil.copy (), shutil.copy2(), shutil.copytree() i
shutil.move () &l {F& % &1 fast-copy” 2418 (2 I shutil-platform-dependent-efficient-
copy-operations —7 )

shutil.copyfile () #£ Windows [ [ERIAZE M X I/M 16 KiB 2f 1 MiB,
PyGC_Head Z5HELPE5E & INAS . I B R L5 RASHA Y M ES . (S bpo-33597. )

PyInterpreterState L5 E#iA A internal” 3k 304 (47512 Include/internal/pycore_pystate.h) .
ANFE PyInterpreterState fEN{UH APL (DAKFENR ABL) [0 38R T o SCRYH5HH
REEM AT T B 2 AF W, B ERNAEBEAFEM AT (B2, AR LA
A AR FEOT HEA HAE AT, W4 BPO . AT I35 BRI T8 %
(FTRECLHE IR AF APT RN RIZSR%L) « (2 I bpo-35886. )

PAEFT A6 T ) mmap . £lush () F{EERSAEMIIHR [F] None HAERF IR 5| K 7. ZHITH
BT BARF-6 0 Windows R &FE IR BIHEZRAE s AERIGIHR [F1Z . Unix &7 1R
M2 FERMHTE] &4, (H Berker Peksag £ bpo-2122 H15THk . )

xml.dom.minidom Fl xml . sax ML ERA A FRALFRANERSE(AK . () Christian Heimes 7F bpo-17239
FITHR . )

M HEERY dom PR E (dbm. dumb, dbm. gnu 8 dbom. ndbm) fHR#ERF25] % error (dbm. dumb.
error,dbm.gnu.error 8{ dom.ndbm.error) i 42 KeyError, (] Xiang Zhang 7£ bpo-33106

HTTHR . )
expanduser () 7£ Windows | BI7E{ ] USERPROFILE MIRAS B M A F-f Al HOME, JE34 A
23— P Fris . (B Anthony Sottile 7E bpo-36264 Hiik . )

The exception asyncio.CancelledError now inherits from BaseException rather than
Exception. (Contributed by Yury Selivanov in bpo-32528.)
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The function asyncio.wait_for () now correctly waits for cancellation when using an instance of
asyncio.Task. Previously, upon reaching timeout, it was cancelled and immediately returned. (Con-
tributed by Elvis Pranskevichus in bpo-32751.)

The function asyncio.BaseTransport.get_extra_info () now returns a safe to use socket object
when ’socket’ is passed to the name parameter. (Contributed by Yury Selivanov in bpo-37027.)

asyncio.BufferedProtocol has graduated to the stable API.

DLL dependencies for extension modules and DLLs loaded with ct ype s on Windows are now resolved more
securely. Only the system paths, the directory containing the DLL or PYD file, and directories added with
add_dl1_directory () are searched for load-time dependencies. Specifically, PATH and the current
working directory are no longer used, and modifications to these will no longer have any effect on normal DLL
resolution. If your application relies on these mechanisms, you should check for add_d11_directory ()
and if it exists, use it to add your DLLs directory while loading your library. Note that Windows 7 users
will need to ensure that Windows Update KB2533623 has been installed (this is also verified by the installer).
(Contributed by Steve Dower in bpo-36085.)

PNUS p)gen 143K ST R BSC7E Hoe 4 Python SEEURAUS E 9% K% . (1h Pablo Galindo 7E bpo-36623
D
types.CodeType {EM TGN B T — IS (posonlyargcount) VASH5AE PEP 570

E AR E S E. 55— S8 (argeount) AEFRALE S HH BBE (WIENRAEZS50.
types.CodeType HHIHH) replace () H¥ER T LA S EE future FF: .

10.3 C API dhpyigZs

PyCompilerFlags ZEWM AN T — D 1Y of _feature_version F B, & W 24 8% %1 44 1k K
PY_MINOR_VERSION. ZFEBIAWEZME, 24 HAL4 PyCF_ONLY_AST ¥E cf_flags Hix B I
A 28 . (H1 Guido van Rossum ¥E bpo-35766 HITTHR . )

PyEval_ReInitThreads () K EM C APl %%, EAN Y B8 H; #H ek H
PyOS_AfterFork_Child (). (H Victor Stinner ¥£ bpo-36728 H1 57k, )

1€ Unix |, C ¥ A< F4EEH: 3 libpython, {H Android F1 Cygwin {54, 24 Python #f {x A B,
libpython Au[{# ] RTLD_LOCAL Nz, 1MZE e RTLD_GLOBAL., ZHifff] RTLD_LOCAL &,
LAV REMBAEERES] 1ibpython f) CH T, AT Modules/Setup i *shared* 4
W EHIFRERE C P, (1 Victor Stinner £ bpo-21536 F 5Tk, )

TE f¢ M B0 M # ( W (] W PyArg_ParseTuple(), Py_Buildvalue(),
PyObject_CallFunction () Z£45) i # MM A% X PY_SSIZE_T_CLEAN ¥
TE¥ £ 5| & DeprecationWarning., ‘BE¥FE 3.10 8 4.0 1 ¥ f5%. iE S i arg-parsing T fi# L
1% . (H Inada Naoki #F bpo-36381 H1 5Tk, )

He o B A L (GG PyType_FromSpec () BIEHSEH) S RAE— DA H LRI 4
5. FEFHX RN 5] it B #/EC M PyType_GenericAlloc () B 2 EALZHM
K PyObject_Init () 1 PyObject INIT (). iX{d# [ This makes types created through
PyType_FromSpec () Fral@ERp4T 5 A i oy HAl 2 O 4 — 2.

LR AZ 0 -

ESTBAREILR , X ZEA A M. (H2, FEAESEH] )G F a4 T 5 g 2a (Wi
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FELIEAf R X Se R AL A 2 3.8, T AN B
- TESPBL KB 2 Je fE R R 2 BB R Py_INCREF —— 4 A A 3. X AT DA
k% £ £ @ H PyObject_New(), PyObject_NewVar(), PyObject_GC_New(),
PyObject_GC_NewVar () BEMHARM PyObject _Init () B PyObject INIT () H
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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;

}

- BRI YA BORBLN H & L tp_dealloc pRENS BB E | FITTEL.
T~

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 . )
« Py_DEPRECATED () ZZELA4I % MSVC S8, XA AR A AERT 5 2 FR 2 il o
il

’Py_DEPRECATED(S.B) PyAPI_FUNC (int) Py_OldFunction (void);

(Hy Zackery Spytz ¥E bpo-33407 1 5THR. )

s MERERIFA B IRE LB AR AMNY RER _FHIFAEMN. BE =Y BERT S
1) PyTypeObject R i% H A 47 Python JiUAS BF Z oK By BT A %5 i, 4% tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE AN&FAFZE tp_finalize Z Hi#AGED).

( By Antoine Pitrou 7£ bpo-32388 H1 k. )

* PyCode_New () T8 " AMLEIM THHIES (posonlyargcount) PASCR; PEP 570, FgHL IR & 2
BrEE

o B % PyNode_Addchild () #l PyParser AddToken() M YEE Z WA 4N int &5
end_lineno il end_col_offset .

* foYF MinGW T H B # 4 #: 5| python38.d11 Y libpython38.a CIFC A FAL S T AR
Windows 73 &A1 AIARARFFEM ST, W) gendef Fl d1ltool THRAEME, XLETHEZ
MinGW binutils £ [ —&1 4 :

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

BN pythonXY . d11 fEAr BRI T2 e T A Iz Windows FRAMIE 5 o 11§25 [ using-
on-windows [R5 B . LR AN G TEAES pythonxy. Lib MM H RN, Xl # 2 R )
Python 2 pRAE Y 1ibs H k.

(t Steve Dower 7£ bpo-37351 HTiHk. )
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10.4 CPython =¥y as
o fRRELRIGIA O LR AR R B R A a8 kA5 T Rtk i e S & B XHE & ok R %
{HHEFR I M break, continue fll return JEHERAHE.

% T EAER BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP fil SETUP_EXCEPT. USHI T Hri#t
YEfY ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY fl POP_FINALLY. &7 END_FINALLY
WITH_CLEANUP_START 4T,

(H1 Mark Shannon, Antoine Pitrou FI Serhiy Storchaka ¥£ bpo-17611 F 5T Ek . )

o NN T B EA/ERS END_ASYNC_FOR I A HE 4% fF async for fEERM T T 5] A& 178 . (H
Serhiy Storchaka f£ bpo-33041 5Tk, )

* MAP_ADD BUE S HUNMECARAY S — A oC R M2 oK. MR oA DRSS X RE
PEP 572 i iR, HEER AAEEZ HIHORME. (i Jorn Heissler 7£ bpo-35224 HiFTHk ., )

10.5 ®RFITH

W T AR A T XU R A s r) A WO X473 B Tools/scripts/
var_access_benchmark.py. (H Raymond Hettinger 7 bpo-35884 F1 ik . )

Here’s a summary of performance improvements since Python 3.3:

Python version 3.3 3.4 3.5 3.6 3.7 3.8

Variable and attribute read access:

read_local 4.0 7.1 7.1 5.4 5.1 3.9
read_nonlocal 5.3 7.1 8.1 5.8 5.4 4.4
read_global 13.3 15.5 19.0 14.3 13.6 7.6
read_builtin 20.0 21.1 21.6 18.5 19.0 7.5
read_classvar_from_class 20.5 25.6 26.5 20.7 19.5 18.4
read_classvar_from_instance 18.5 22.8 23.5 18.8 17.1 16.4
read_instancevar 26.8 32.4 33.1 28.0 26.3 25.4
read_instancevar_slots 23.7 27.8 31.3 20.8 20.8 20.2
read_namedtuple 68.5 73.8 57.5 45.0 46.8 18.4
read_boundmethod 29.8 37.6 37.9 29.6 26.9 27.7
Variable and attribute write access:
write_local 4.6 8.7 9.3 5.5 5.3 4.3
write_nonlocal 7.3 10.5 11.1 5.6 5.5 4.7
write_global 15.9 19.7 21.2 18.0 18.0 15.8
write_classvar 81.9 92.9 96.0 104.6 102.1 39.2
write_instancevar 36.4 44 .6 45.8 40.0 38.9 35.5
write_instancevar_slots 28.7 35.6 36.1 27.3 26.6 25.7
Data structure read access:
read_list 19.2 24.2 24.5 20.8 20.8 19.0
read_deque 19.9 24.7 25.5 20.2 20.6 19.8
read_dict 19.7 24.3 25.7 22.3 23.0 21.0
read_strdict 17.9 22.6 24.3 19.5 21.2 18.9
Data structure write access:
write_list 21.2 27.1 28.5 22.5 21.6 20.0
write_deque 23.8 28.7 30.1 22.7 21.8 23.5
write_dict 25.9 31.4 33.3 29.3 29.2 24.7
write_strdict 22.9 28.4 29.9 27.5 25.2 23.1
Stack (or queue) operations:
list_append_pop 144.2 93.4 112.7 75.4 74.2 50.8
deque_append_pop 30.4 43.5 57.0 49.4 49.2 42.5
Qi3

28



https://bugs.python.org/issue17611
https://bugs.python.org/issue33041
https://www.python.org/dev/peps/pep-0572
https://bugs.python.org/issue35224
https://bugs.python.org/issue35884

£ B0
deque_append_popleft 30.8 43.7 57.3 49. 49. 42.8
Timing loop:
loop_overhead 0.3 0.5 0.6 0. 0. 0.3

(Measured from the macOS 64-bit builds found at python.org)
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