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44 Raymond Hettinger
A CEFET Python 3.8 K LL 3.7 USRI, SEEITEE T S0 FHHE.
Python 3.8 0T 2019 4F 10 A 14 H %7 .

1 % - AHES
2 FeyFR

2.1 REREX

HHEATETL = AAERKRA N AL BRI BRI “BRBEA" PEAEMRER 2 a0 IR
TERXA RGBT, RAEFRIE AT AR Len O FHIK:

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

FRALN R 2R AL 0 T B 1E Uk s VE T P 5 S P U DR A S DL AP, — UG ISR e 5 &2k, 9
—UWH TR 4l

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

B2 BAFE H T A while JEER VTS AMEIAG G IR A5 L0k, 100 ] — B UHE AR ER A o P opl i 1
TR

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

T MERN AR A T R T, FERRE A R —AME, TR AME AR b R A
H:

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

TR B R S AT I O BR e TG T 3 &b, AR A4 T T sk
25 PEP 572 THEIENG -
( H Morehouse 7£ bpo-35224 H15THk. )



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

2.2 (NRELBERES
BT A RBOES YR / R R 2L pR B 20 20 il FAN FR A B JE B E S . X AR iE s
i help () Frigsmyfli i Larry Hastings [ Argument Clinic T B ARCH) C BB

ERNEBITFH, S a b HURMGEES, c 8 d ARV EESSE L ETIES
FiKS:

RS ¥5 S STPS

def f(a, b,
print (a

d,
d, e,

*, e, f):
£)

/y Cy
4 b’ c/

LA SRR :

£(10, 20, 30, d=40, e=50, £=60)

H2, LA GIRATI

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

£(10, 20,

30,

40, 50, £=60)

# e must be a keyword argument

X AARCE A —A Bl

B L4 Python bR ALSE

H pow ()

PRECN R KT SR

RBHUIA B C AU 4 5 ) s B T . B, WE

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

return r if z is None else r%z

AN HABIRAEATEL S LR HER KR TS H Hln, WER Len (
AT DAHERR AT X A e A K

) BREUINZE 40 1len (ob], /).

X

"

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

3 — A b B S R0 AR E T 2
statistics i, EH4 dist TEAR KA H

K¢ FSLVFAER KRB BOE S 240 A 2R R P AU. fan, 1&
ERE . X AT AR R B B T i

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

HTHE / ZEMTES A LB ATT Il 1 Ky, HAES L 05 HE * *kwargs

>>> 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 KHB TR AL T 75 B AL R S S B R B O g SE 8. filan, PAR @B H collections il
A

class Counter (dict):

def /, **kwds) :

"iterable" is a possible keyword argument

_dinit_
# Note

(self, iterable=None,

EZ 5 PEP 570 TR
(g Pablo Galindo fE bpo-36540 H1 57k . )



https://docs.python.org/3/howto/clinic.html
https://www.python.org/dev/peps/pep-0570
https://bugs.python.org/issue36540

2.3 ATEREFIBRXHNHITIHRREZE

Y PYTHONPYCACHEPREFIX W (Wi [f] -X pycache_prefix) RJRF e B 51 A 28 A7 e ok £l
FEIRPFFAT RGN, A EERIAR R IEACRS H SR I _pycache__ T-H%.

ZAHINLERAE sys .pycache_prefix H1fiH (None FI/RBINIER] __pycache_ THR).
(H Carl Meyer 7£ bpo-33499 H157HR . )

2.4 HidtBER SR miaZ#EE ABI

Python BAEAIE & AR AT A @ R ISRt A T A B G A [l ) ABL. #E Unix |, 24 Python DAY {4
A MR, BUFERE AT AN SR PA R AR Y C 3 A I RS E i ABL M2 C 97 e

KA EFTIR A @ AR E ABL3RZA N - & X Py_DEBUG AR H Py_TRACE_REFS %, ‘B5I A THE
—) ABLARAME . Py_TRACE_REFS NIl T sys.getobjects () %I PYTHONDUMPREFS FRiAL
Ba[PAME ) . /configure —-with-trace-refs MEEIRIXE . (H Victor Stinner 7£ bpo-36465
ik )

7 Unix I, C ¥ EAL 044584 libpython, {H Android Fl Cygwin fil4h. PIAEESEERRY Python FE 0] LA
(i T =% Python ¥ %% C €. (3 Victor Stinner ¥F bpo-21536 H1 ik . )

7€ Unix |, 24 Python DAY @RS, R ABMEIAE WS AR LM T g C ¥ A e
il ABI 4% C &, (H Victor Stinner 7£ bpo-36722 F1 5Tk, )

BLF Python fix A B —ASN 1, WAAUREHTHE Y ——embed #EHif£4; python3-config —-1libs —-embed
PAFRTS —1python3. 8 CRFLV 442 libpython), 2 [FE}SCHF 3.8 FIHMUA, #5241k python3-config
——1libs ——embed HHEM MK FESE] python3-config —-1libs (AIAH ——embed).

11—~ pkg-config python-3 . 8—embed fikk F 34 Python #x A B|—/NW fH H: pkg-config python-3.
8—embed --libs f ¥ —lpython3.8, Z[EN X3 3.8 MIHRAS, e pkg-config python-X.
Y-embed --1libs IHHEH ML ELES] pkg-config python-X.Y —--libs (BIAH; ——embed) (i
F XY ey Python ffiA5 ) .

Y—1H, pkg-config python3.8 —--libs A7 —1python3. 8., C ¥ AR #i%E#:3 libpython (B
Android 1 Cygwin il 7}, X F1E B0 I A AL s AR @ OB 10 FRSEZR . (H Victor Stinner
TE bpo-36721 HriiHk. )

2.5 -FHBXF = AT ANERFTEX TR 30

B = GO T f-string. JBH £' {expr=)' 1 SRR IR HRBR A, I ASTE,
ARG . BlAn:

>>> user = 'eric_idle'

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

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

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

Y £ A H A U BT FL IR S A0 IO 4 o T 2 S i ek X

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

= EWIARIH i Bk, ASERAR R T 5



https://bugs.python.org/issue33499
https://bugs.python.org/issue36465
https://bugs.python.org/issue21536
https://bugs.python.org/issue36722
https://bugs.python.org/issue36721

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

(1 Eric V. Smith F Larry Hastings 7 bpo-36817 H1 5Tk . )

2.6 PEP 578: Python izfTHt 8 #Z$3F

1t PEP J5 1 H A8 TR ST 7. PIEAE Python SAHLACHS g m] Jil . FuiFPAZE Python AR 4 5
AR P FIAEZE A BN TR, ] B SRV AT AN B B R G0 B 67 v 2 2 24 )3 1 A A% 1Y) Python JiltAS
W25 PEP 578 TR

2.7 PEP 587: Python #)ig{tEC &

PEP 587 3%/ 7 —~Hi#) C API IR AL E: Python HIAA4k, HRAURHEANC B 2 0 S A0 5082 ) DA B S 47 0
LSiiee
ENOEST Ok
* PyConfig
e PyPreConfig
e PyStatus
* PyWideStringList
Y R AL
e PyConfig_Clear ()
e PyConfig_TInitIsolatedConfig()
e PyConfig_InitPythonConfig()
e PyConfig_Read()
e PyConfig_SetArgv ()
e PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString()
e PyConfig_SetString()
e PyPreConfig_InitIsolatedConfig()
* PyPreConfig_InitPythonConfig()
e PyStatus_Error ()
e PyStatus_Exception ()
e PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_TIsExit ()
e PyStatus_NoMemory ()
e PyStatus_Ok ()

e PyWideStringList_Append()



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

e PyWideStringList_Insert ()

e Py_BytesMain ()

e Py_ExitStatusException ()

e Py_TInitializeFromConfig/()

e Py_PrelInitialize()

e Py_PrelInitializeFromArgs ()

e Py_PrelInitializeFromBytesArgs ()
e Py_RunMain ()

I PEP if 53X & PN 345 M s i1 T _PyRuntimeState.preconfig (PyPreConfig 2§ &) HiI
PyInterpreterState.config (PyConfiqg X#) B, PyInterpreterState.config B NG
ML, BREe R EL &ML A E.

12 5] Python ] 4510 HL B AR BUHAH SCRY .
24 PEP 587 T g1 .
(rh Victor Stinner ¥£ bpo-36763 F1 57k )

2.8 Vectorcall: fiF CPython g4{isiE A fniX

A vectorcall” HiY 3] Python/C APL. ‘&) H A2 Xt CRE N I T8 2 2 LA AL BT IER b . AT 2 n]
T IR 2L B85 ] fdft Y st b

WEREE FL W AR, 1HRIE Python 3.9 HFIL5E 2 ATF.

2 PEP 590 T f#F1 -

(Hy Jeroen Demeyer £l Mark Shannon 7£ bpo-36974 FR Tk . )

2.9 RHEIIMNBRIER XY pickle fhill 5

i} pickle 7E Python HERE[R]ZH KREE DAt 70 A HE 2 S 2 AL BRI LB ET, SRR 2 — 2
WD PR DR AL S RCR , HRTRERY P — 28 45 35 190 A %o e e 50 4

pickle MM S BIA T AT AMBGEMIXH SRy, X #F PEP 3118 S5 T LA 3 pickle Jii s B4 715 % ,
X2 I E R R E ) .

16215 PEP 574 1 f4 .

(Hy Antoine Pitrou ¥E bpo-36785 F1 5 ik, )

3 HitiFSHEiE

* FEZ A continue IFAIARAVFTE finally PP, X2 Fh ARSI — . 78
Python 3.8 H1 R #I 8BS . (H Serhiy Storchaka 7F bpo-32489 H1 57k . )

* bool, int fll fractions.Fraction RAEIPAEEA —1> as_integer_ratio () ¥, 5 float Hl
decimal.Decimal FHEH FTEELL. XM/ APL 3 Ef15 numerator, denominator =
x.as_integer_ratio () XHHEELELMETFIEE FE My EE. (i Lisa Roach 7§ bpo-33073
#1 Raymond Hettinger ¥E bpo-37819 H157#k. )


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
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

 int, float il complex M ELRBIAES MM __index_ () $FFRF¥E, Q0% 0] H X B 1)
¥ method __int_ (),_ float_ () B{ _ complex__ () H¥EAR MG, (H Serhiy Storchaka 7F
bpo-20092 H1 5Tk )

o WS \N{name} ¥ SCRFAE TN A3k A0 SCRE:

>>> notice = 'Copyright © 2019'

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

2019

( 1 Jonathan Eunice FI Serhiy Storchaka ¥F bpo-30688 FH Tk, )

o AL dict Fil dictview A] DA reversed () 3@ AT M35 . (H Rémi Lapeyre £ bpo-33462 H1it
ko)

o FERRBCE F AR A ) R B A PRI A B B R L. FERIML, £ ((keyword) =arg) AT
B VF. %%ﬁ??ﬁﬁfﬁlmﬁﬁfﬁ%fﬁE@Hﬂﬂé@%ﬁi@%ﬁﬁ@%ﬁDMFé@ﬁ:ﬁﬁV\Jﬁo (rh Benjamin Peterson 7
bpo-34641 BTk .

* fE yield fl return {4 i) — B R QR FEEOR MBS S . X OEFT yield FI return 1%
HIEE IR AR —E

>>> 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 F1 Jordan Chapman ¥ bpo-32117 H 5Tk, )

o ML [ (10, 20) (30, 40)] XFAEMRMGP /DT —MESH, ¥R E/R SyntaxWarning Jf
P A T AR . XA ELEOR ] TypeError SREEREE—A e R AT A E 24 5 9. (i
Serhiy Storchaka 7 bpo-15248 F1 57k, )

e datetime.date B datetime.datetime Hil datetime.timedelta X} 4 2 A )& A1z 8 I AE
B AR ] AH B F 2 SE BT A 2 B L. X W B A RS (B ek a ) T
datetime.timedelta BARBE MR EIZEA, Blil astimezone () » ([ Paul Ganssle 7E bpo-32417
*ﬁﬁko)

» 4 Python fi#R#S i Cul-C (SIGINT) i W W 9 H iy~ 4 1) KeyboardInterrupt F AR #9547k,
Python HFEFEILTE 2338 55—~ SIGINT {55 B2 (415 A EL ] F A 3R BRAS I 21 & /2 By Cul-C #:4E 2R PERY
IERfR ADoK IR . POSIX 1 Windows i Z¢ i 23R B Hi 5 F AR FE 22 B il 2 IR IAR . (F
Google [t Gregory P. Smith 7F bpo-1054041 F1 57k . )

- SESCE LG R ER LA BB T Cypes . CodeType M4, 1IN SRR TIASAY, Bk
TIUA RGBT A H A S . (O 19 MBS SHRS B, B, By replace (
i o B 72 1)l VT T 4 A T

T2 MBI statistics.mean () BRECERT IF data 585 FAE 5 F 2500 61

>>> 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’ Qi¥i%3)


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
https://bugs.python.org/issue1054041

(£ 50

l

(Hy Victor Stinner £ bpo-37032 H1 57k, )
o XA, BUAE pow () BREUN =S H0EATE A S BECR T A 0L T R RECh Tl . BEEE ST

TR -1 BT IRB AR I, A HA SR T 5 SR 1 . B, BETE 38 B 137 11
T Wl 5

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

>>> 119 * 38 % 137

1

BV TCTE SR ek 2 15 B B, MEKH 42580 + 1478 = 369 WREUH, Bk
W 42580 = 369 (mod 147) RJE3KfR:

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

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

(1 Mark Dickinson ¥E bpo-36027 HHTiHk. )
o FHMESKO 5FMFEESEIED, SR RE:

>>> # 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

XTI B PRAUE SRR R R UAARA T, PR R s U A R 22 R TR (R R s e B -

>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter D&rwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 16wis': 'Martin von Lowis',

'tukasz langa': 'kukasz Langa',

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

(g Jorn Heissler 7E bpo-35224 H1 571k . )

* object.__reduce__ () FYEMAEMREIKEN “BANTENYICH. 27 ERIEA. BHigm
EARNETCE RZE M N (ob], state) WIS . XFEHE RV B TR X R BRASEHr
TR ITCE(EA N None, ZAT XTSRRI T X500 __setstate_ () K. (H Pierre Glaser £l
Olivier Grisel £ bpo-35900 H1 5Tk . )


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
https://bugs.python.org/issue35224
https://bugs.python.org/issue35900

4 gFreiEsh

* B importlib.metadata BHURML TG =y @iBOCEdR (i) k. B, Enrpis
BRI S . A D SR

>>> # 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") ]

(Hy Barry Warsaw /1 Jason R. Coombs FF bpo-34632 H1 5k )

5 BrdtAYIEIR

5.1 ast

AST 35 SIAEHEA end_lineno fll end_col_offset J@i, BNIAMTY SR EEHIE. (XREHT
EHA lineno fll col_offset BRI A )

HIE AL ast . get_source_segment () IR[AFEE AST 7 i YA

(Hi Ivan Levkivskyi 7£ bpo-33416 H1 5Tk . )

ast.parse () RECHA LB AR
* type_comments=True FEHIR M 54FE AST 7 it KK PEP 484 1 PEP 526 JEAUERE A ;
+ mode="func_type" A[HJI TN PEP 484 7 24 R ChHRREUE 3 AST 5 Sz [l) ;

. feature _version= ) AR E— R Python 3 Jft4ds., flill, feature_version=(3,
) K async fI awalt %)dﬂ?%%’$o

(i Guido van Rossum ¥ bpo-35766 F1 57k )

5.2 asyncio

asyncio.run () CEMNEERSEINFE APL. MERERI#E H T4 T—4> coroutine JfiR L5, [F]i H
AP EERR . plAn:

import asyncio

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

(FItkss)

10
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(£ 50

asyncio.run (main())

X REEEMT

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.

(H Yury Selivanov £ bpo-32314 15tk . )

1847 python -m asyncio ¥§Ea— 4 34 REPL. X SLVFHUs AR A i 29 await MU, X
WA FFRTE BN asyncio. run (), B MHEAESAERR U AR A T I 7 A — BT 0 2F -

$ 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

(1 Yury Selivanov ¥F bpo-37028 FH 5Tk, )

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

1E Windows |, IIYEBRARISE3FH ProactorEventLoop. (H] Victor Stinner ¥£ bpo-34687 HTTHk . )
ProactorEventLoop MYEt % 1¥F UDP, (H Adam Meily il Andrew Svetlov ¥F bpo-29883 HH 57k, )

ProactorEventLoop HXE A] i it KeyboardInterrupt ("CTRL+C”) sk l¥f. (H Vladimir Matveev #£
bpo-23057 H15TER. )

Added asyncio.Task.get_coro () for getting the wrapped coroutine within an asyncio. Task. (Contributed
by Alex Grénholm 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 Gronholm in bpo-34270.)

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 respon-
siveness in applications that support [Pv4 and IPv6 by attempting to simultaneously connect using both. (Contributed by
twisteroid ambassador in bpo-33530.)
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5.3 builtins
HE N compile () ikt W% ast.PyCF_ALLOW_TOP_LEVEL_AWAIT FEAR. 415 A M7 HEAR T,

compile () B FLVFE BN N LROEEN R EER await, async for fll async with M. MJERFA]
iR A7 CO_COROUTINE JEFRH T g% 4 . (y Matthias Bussonnier ¥E bpo-34616 H1 iRk . )

5.4 collections
collections.namedtuple () HJ _asdict () F ¥ I IE ¥ & M dict 1 A & collections.
OrderedDict. MU k2 i T % i@ <% # § Python 3.7 ;& & fRE B A # & W T RIF. WREFH

B OrderedDict MYANAMFEME, B UM MR o 7 222 K5 45 R 3 h 75 T 2K Bl OrderedDict (nt.
_asdict ()) . (fj Raymond Hettinger ¥f bpo-35864 H1 5Tk . )

5.5 cProfile

cProfile.Profile KIEAIHINE LN SCE B S TR TI X — U BeSE B BE A

import cProfile

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

(Hy Scott Sanderson 7£ bpo-29235 H1 ik, )

5.6 csv

The csv.DictReader now returns instances of dict instead of a collections.OrderedDict. The tool is
now faster and uses less memory while still preserving the field order. (Contributed by Michael Selik in bpo-34003.)

5.7 curses

W T — A28 M TR T2 ncurses F 454 {5 B ncurses_version., ([ Serhiy Storchaka ¥f
bpo-31680 HITTER. )

5.8 ctypes
1£ Windows I, CDLL K H-FIRIULERZ winmode 5 K45 % T IK)Z LoadLibraryEx W KR, ERIA

TEARBE 15 R AU 2k B AT {547 & /9 DLL #8551, 3% DLL A7 RCsAE (s #kvihs DLL B H T 58
el 42) PASGEIT add_d11_directory () #INAYEEFE. (H Steve Dower 7£ bpo-36085 FHTTjk )

12



https://bugs.python.org/issue34616
https://bugs.python.org/issue35864
https://bugs.python.org/issue29235
https://bugs.python.org/issue34003
https://bugs.python.org/issue31680
https://bugs.python.org/issue36085

5.9 datetime
W T e RS P datetime.date.fromisocalendar() Ml datetime.datetime.

fromisocalendar (), Bl B&ET ISO 4. FIFSFMBENHFERKHEE date il datetime
X5 XPE S BRI 2 isocalendar F¥ER#EE. (H Paul Ganssle 7£ bpo-36004 H1 5Tk . )

5.10 functools

functools.lru_cache () IFEN] ELIEAE A2 AR T A B AE R AR [ L i ) pR A . R X T 55 32 PRLAE T
S H

@lru_cache
def f(x):

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

( Hy Raymond Hettinger 7F bpo-36772 H15THk. )
WINT Y functools.cached_property () %Migs, T HESLHAE I N ZAFH C BB I

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)

(Hy Carl Meyer #£ bpo-21145 F1 57k )

W T #H) functools.singledispatchmethod () 2 4ffigs vl {#i [ single dispatch 5 VA5 R 77 B
iE

from functools import singledispatchmethod
from contextlib import suppress

class TaskManager:

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

@singledispatchmethod
def discard(self, wvalue):
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]
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(5 Ethan Smith 1E bpo-32380 H1 57k )

5.11 gc

get_objects () MFEREEZ— A AII%N generation 5 K45 E — M H T IRBOT L 19 2E 4%, (fh Pablo
Galindo ¥ bpo-36016 FH TRk, )

5.12 gettext

WINT pgettext () KHAFIERA . (H Franz Glasner, Eric Araujo I Cheryl Sabella 7F bpo-2504 H1 5k )

5.13 gzip

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

T A O SR gzip SCHFIAERFS] & BadGzipFile MMiA & OSError. (H Filip Gruszezyriski,
Michele Orr {1 Zackery Spytz {F bpo-6584 FRTTHk . )

5.14 IDLE 5 idlelib

R NAT (BAEH S0) 08 07 24— 44l N 7T DLZE Settings XHFHER) General 51f) PyShell 4
R OB U AR K7 T DL e P 1 LA Tk e BT A0 th T e At 4 LR T
S A R DY B A B 11 (1l Tal Binat £ bpo-1529353 stk )

F£ Run SZHL A M T "Run Customized” PAME I H & LR ERIZITELEL. i AT iy 217 S EER A
sys.argv. ‘BATTFE IR B & GBI S PR B RFE R (R dh . P mT DAZE A Y Shell EALHLE . (H
Cheryl Sabella, Terry Jan Reedy 2 A ¥E bpo-5680 Fil bpo-37627 F1 5k )

1E IDLE g a8 o I 3 7ol i . % DT HFRBRAA BoR1T5, BRIEFERCE X IEHER) General 3£
R E . CFTIFE D175 T RAE Options 3¢ B rp g /R fIFRGEL. (1 Tal Einat 1 Saimadhav Heblikar
7E bpo-17535 H Tk, )

BAES B OS AN L4 A4 AE Python “FAFER A Tel MR [AIHEFTHAR . X S ¥F7E IDLE P ALRE emoji A1t AR
BMP “F4F. S8 F PR AT s B2 A O AR il FIORG G . 545 Ef AL Tel 3] Python 1) [0l 46 BRAE AN 2 75
KT (R FEA L NI %5 Ty, A2 Hy Serhiy Storchaka 7i bpo-13153 Hifpk., )

MBS E R A E] 3.7 HE AT
5.15 inspect
inspect.getdoc () EREIAETAIRE] __slots_ WSCRYFAFHR, WARZJEMR — N IC RN SR F4F

FH) dict BT, XA TEMTHEE AR property (), classmethod () il staticmethod () %5
B SR

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 7 bpo-36326 FR Tk . )
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5.16 io

TEIT BB (-X env) FILIE T, io.I0Base ALEMIMERLE close () TIEKRMIIFRFEHAHE.
KB AR KA R BRIA S R 2% . (H1 Victor Stinner 7E bpo-18748 Hi5TRK. )

5.17 itertools

itertools.accumulate () BRI T AR initial X EEF-SHH KT8 & — 0 IR E:

>>> from itertools import accumulate
>>> list (accumulate ([10, 5, 30, 15], initial=1000))
[1000, 1010, 1015, 1045, 1060]

(Pl Lisa Roach 7 bpo-34659 Hi5iHk. )

5.18 json.tool

P‘Fi][)]lﬁ@‘f ~-json-lines M T H AT TRRNT J BRI JSON X142 . (H1 Weipeng Hong #£ bpo-31553 H15t
MR o

5.19 logging

Added a force keyword argument to 1logging.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.

R T NIRRT 24— H AL AR 8L basicConfig() BRI, Xt basicConfig() ()5 4E il 294
B 2005 o 3K B A AR AT B Jupyter ZECA TR . I EIHE A A H G B AR AT 24 R X

(i Raymond Hettinger $%1%, [ Dong-hee Na SZF, ¥ Vinay Sajip ¥F bpo-33897 5 SiFit% . )

5.20 math

BT H R math . dist () AT ENAZ EWEULEAEE . (H Raymond Hettinger £ bpo-33089 1
TR )

PR T math.hypot () REATEALIRTE ZMZERE. 2RI B AL SCRE 2-D (5 #L.  (F Raymond Hettinger 7
bpo-33089 Hi k. )

P’%DT%‘}?E’J Frmath.prod () fEAM sum () W3, ZeREURIstart {5 (BRIAME: D) FeA— ey nl kAU
E UG

>>> prior = 0.8

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

(Hy Pablo Galindo 7 bpo-35606 FRHTTH#k. )
W T WA H A RS math . perm () Ml math.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
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(rh Yash Aggarwal, Keller Fuchs, Serhiy Storchaka #{1 Raymond Hettinger 7 bpo-37128, bpo-37178 #l bpo-35431 H
DAk )

WY — AR math. isqrt () HF I EREFEECT R JC TR FE R S8 %A R R R
o EWPATHEL floor (sqrt (n) ) PYEZ K math.sqrt () &:

650320427

>>> s r ** 2

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

>>> floor (sgrt(s — 1)) # incorrect
650320427

>>> r

(i Mark Dickinson ¥ bpo-36887 HH 5 Fk . )
¥ math. factorial () AFZIER %224, (i Pablo Galindo 7£ bpo-33083 H1 ik, )

5.21 mmap

mmap . mmap EIWIEELE — madvise () FEH T madvise () 2. (H Zackery Spytz 7E bpo-
32941 HioTHk.)

5.22 multiprocessing

WINT M multiprocessing. shared_memory Bidk. (i Davin Potts ¥E bpo-35813 15k )
1E macOS |, IAEBGASE B sh i R2 *spawn* B3 =. (H Victor Stinner ¥E bpo-33725 1571k . )

5.23 os

7E Windows i8I T H A% add_d11_directory () HTESAY R ctypes M#k DLL i} h
AR AL SME R %45 . (B Steve Dower 7 bpo-36085 FRHTTHR . )

W T i) os .memfd_create () BT T2 memfd_create () R4/ . (H Zackery Spytz #il Christian
Heimes 1£ bpo-26836 1 5THk . )

fE Windows |-, KFEH T ABEEFHT o, (S8R H R IER) WTIZHOWBRAHIER
Gi. FRilth, os.stat () BUAERF& M DT HAE R CRFRAEMI N ZE, T os. lstat () FFHRITHHEARIE N
CHPRE EMATA, MHZH os.stat () T HAMMEMIT A FEMAEN T, stat_result.
st_mode Kf HoAFF SR M AR B BT SIS S_IFLNK, EAR AR R AT A, HR AR
M stat_result.st_reparse_tag @,

1F Windows |+, os.readlink () MU7EREREIEEIH iR, HHER islink () &N H FER IR False,
HILE e islink AR RSN ERM N E &, ML os. readlink () Fr5| & s RS BLE
SRR R o

(H Steve Dower £ bpo-37834 H15THR . )
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5.24 os.path

R RIESE R os.path ERELHI AN exists (), lexists (), isdir (), isfile (), islink (), PA
J ismount () BLAEX T L& HE OS R LR R M PR F B R R & W False MAZT| &
ValueError a{H 7 UnicodeEncodeError fl UnicodeDecodeError, (H Serhiy Storchaka ¥ bpo-
33721 k. )

expanduser () fF Windows I XF ] USERPROFILE 285 H i AT ] HOME, J5F il #H AL h—i%
F Pk P S . (B Anthony Sottile 7F bpo-36264 H1 57k, )

isdir () on Windows no longer returns True for a link to a non-existent directory.
realpath () {£ Windows EI/ESPHBIEMNT A, WA HERH H SRiEH .
(th Steve Dower 7£ bpo-37834 HITiHk. )

5.25 pathlib

R E A RE S R B pathlib.Path J7 ¥ Bl 41 exists (), is_dir(), is_file (), is_mount (),
is_symlink (), is_block_device (), is_char_device (), is_fifo (), is_socket () BIEXI T
FTE OS R LR/ FAF B F T 0 B 42/ 23R 1] False 1 A &5l K valueError B H %
UnicodeEncodeError. (H] Serhiy Storchaka ¥ bpo-33721 HTiHk. )

W™INT pathlib.Path.link_to () FTF RIS A A AN EE%E. (1 Joannah Nanjekye 7F bpo-26978
i)

5.26 pickle

pickle ¥R TFIALEXT C ALY Pickler BFE Ml & AFIAR) reducer_override () HEKREH A
BB E 2% . (1 Pierre Glaser F Olivier Grisel ££ bpo-35900 H1 57k . )

5.27 plistlib

TR T H) plist1ib. UID H B3 T X EHU B A 4 NSKeyedArchiver 2565 — it plists 5285, (i
Jon Janzen 7£ bpo-26707 H 5Tk, )

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 () thatis 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',

(Rt
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(£ 50

'operation': 'filter',
'source': 'input.txt'}

(i Rémi Lapeyre f£ bpo-30670 5Tk . )

5.29 py_compile

py_compile.compile () M/E XM, (1 Joannah Nanjekye ¥£ bpo-22640 I TTHR . )

5.30 shlex

T shlex.join () EHEER shlex.split () BIWEEME. (1 Bo Bayles £F bpo-32102 FR Tk . )

5.31 shutil

shutil.copytree () MIEREZ I dirs_exist_ok X FZH. (i Josh Bronson £ bpo-20849 H1TiHk . )

shutil.make_archive () BFEXTHEHGVARSERIA {# ] modern pax (POSIX.1-2001) #&2 PAFRE TI n] RS AR 4 Al AR
W20k, BUEREGRR AT tarfile BIHUWAHMN M. (f C.AM. Gerlach 7 bpo-30661 H15THk. )

shutil.rmtree () f£ Windows [ FI{ESHIEH FIER M ASIBIAMCHEEH PN ZE. (H Steve Dower
1E bpo-37834 FHTTER. )

5.32 socket

W7 EFER) create_server () Ml has_dualstack_ipv6 () pREDAH SILTERIEAR S A8 38 T I i
‘%RT‘E;JZ\@‘@ WS, AAEALEIR — B IR 252 TPv4 F TPv6 4% . (i Giampaolo Rodola 7£ bpo-17561
TR

socket.if_nameindex (), socket.if_nametoindex () il socket.if_indextoname () BRI T L
7£ Windows [5EP. (1 Zackery Spytz 7£ bpo-37007 F iRk . )

5.33 ssl

W T post_handshake_auth fll verify_client_post_handshake () 43S w1440 TLS 1.3 42
FJ5HE. (H Christian Heimes 7£ bpo-34670 H1 5Tk )

5.34 statistics

WINT statistics.fmean () {2 statistics.mean () AT PLEE A SEUR A . () Raymond Het-
tinger F1 Steven D’Aprano ¥F bpo-35904 H15{HR . )

WINT statistics.geometric_mean () ([ Raymond Hettinger ¥& bpo-27181 H1 k. )

WY statistics.multimode () J TR BlHH WAEHAYF)FE. (1 Raymond Hettinger ¥& bpo-35892 5t
fik. )

WY statistics.quantiles () M T8RS TIRIG A2 A MR (B, +a0elE
4337) . (H1 Raymond Hettinger 7F bpo-36546 H1 otk . )
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WINT statistics.NormalDist f T EI MM A B FE&5 1. (H Raymond Hettinger ¥£ bpo-
36018 H otk )

>>> 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_nifo # 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

ISINT B sys .unraisablehook () ML, WHLE AR DAERHIAMEIE R[5 KISE". BERXERE
T— 5% 18 Python A IMEA SRS B M . Fa0, 24— Db ZRFERER IRET (ge. collect () 5|k
W55 . (H Victor Stinner 7F bpo-36829 H1 5Tk . )

5.36 tarfile

tarfile BERILZEXTHIIHAYERIAfE A modern pax (POSIX.1-2001) #% =M AN -2 Z i) GNU % JEfg=t. iX
WA FRUEAL AN AT A S — i tS (UTF-8) 271 T Fa al Btk , 424t 7 Hfth—2e354b . (i CAM.
Gerlach £ bpo-36268 HTiHk. )

5.37 threading

WINT #H threading.excepthook () FREUH AR RIFH KN threading. Thread. run () B%. B
] g 2R DA s il A AL B R4 #EY threading. Thread.run () 5% . (M Victor Stinner ¥ bpo-1230540

I T H M threading.get_native_id () BHPAK threading.Thread 2K native_id @M. B
NI L3R 0] N AZ i 2 O 20 24 BT ZR R IR J5 A BB R B ID . R A e e P& EaT ), B0 get_native_id
TR . (1h Jake Tesler 7£ bpo-36084 Hiwtik. )
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5.38 tokenize

HRPENIER B BTN, tokenize BURIIES I NEWLINE JEAF. AT HBHEC S C ik
SrHTas i AERAT U ARDERC . (1 Ammar Askar 7£ bpo-33899 HITTHK . )

5.39 tkinter

IF  tkinter.Spinbox H' ¥ M1 T 7 ¥ selection_from(), selection_present (),
selection_range () il selection_to (). (H Juliette Monsel ¥£ bpo-34829 H1 k. )

I tkinter.Canvas KPR T ¥ moveto () . (Hi Juliette Monsel fE bpo-23831 HI 5k . )

tkinter.PhotolImage XIfEH A transparency_get () fil transparency_set () F¥%. (] Zackery
Spytz ¥E bpo-25451 H1 ik . )

5.40 time

>k macOS 10.12 ¥4I T Finy 4l CLOCK_UPTIME_RAW. (H Joannah Nanjekye £ bpo-35702 F1 5Tk . )

5.41 typing

typing BRI T —2e i

o —ANFHBLERBNFISA, B PEP 589 fil typing. TypedDict. TypedDict H {45 /E
. BRI ORI AR L . 5 2 "total=False” DA Fei 8/ A AT BT :

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

e Literal 287, %I PEP 586 il t yping.Literal, Literal Z8FIFEH— AN S8R R{EWE PR & — 8k
AR E T

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

e "Final” A5 . BR¥. HEFIE. S0 PEP 591, typing.Final fil typing.final (). final fREGS
EIEZAN - O SRALY i erd .0 o e < AN = A R <1 = B

pi: Final[float] = 3.1415926536

o N E X . 2L PEP 544, typing.Protocol fll typing.runtime_checkable () . faj B[ ABC 1
Il typing. SupportsInt B{E+i2 Protocol T2,

o FHIPMNZE typing. SupportsIndex,
* B typing.get_origin () fil typing.get_args ().
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5.42 unicodedata

unicodedata BEIIFE S F2% M #i F Unicode 12.1.0 ZAGHR -

BIHIREL is_normalized () AIHE A RENIEFAF R A FRE IEMIE, 52 BRIP4 5 R AL
Fif8 2%, (H Max Belanger, Dav1d Euresti f{] Greg Price FF bpo-32285 /1 bpo-37966 H1 57k )

5.43 unittest

AT AsyncMock AR UASHY) Mock.  [Al IR ER N 7 AH Y 64 187 5 R O 0. (#lr Lisa Roach 7
bpo-26467 H 5Tk, )

unittest ¥% 1 T addModuleCleanup () #1 addClassCleanup () DA 3 #F %} setUpModule () Hl
setUpClass () #FfTi##. (H Lisa Roach 7£ bpo-24412 H1 5k, )

—SEAPAD BT T bR RN E A R G T Bl — AN SE B F 516 . (1 Petter Strandmark 7E bpo-35047 HoTHk. )

unittest Bidh 2 it unittest.IsolatedAsyncioTestCase R H MRE/E IR HB. (B
Andrew Svetlov 7£ bpo-32972 H1 5Tk )

N B

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 fEFTA F& L# S A2 Activate.psl 7 ] T¥E PowerShell Core 6.1 F{EiE EIIFAEE. (h
Brett Cannon ¥ bpo-32718 F 5Tk, )
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5.45 weakref

H weakref.proxy () i&[ml i AR G AL B HABSEARIZIAF I SRR SR EIZ 34T @ Al @=. (#h Mark
Dickinson £ bpo-36669 H1 ik . )

5.46 xml

YEA%F DTD AN AR R Z R, FEERINELOL T xml . dom.minidom Il xml. sax FHNFRALBEANIBASL
&, (i Christian Heimes ¥E bpo-17239 H157#R . )

xml.etree.ElementTree BRI . find* () HFEFHAERIFEEREGIW {*1tag, HERIZIEME
1] DA SR [B] 25 5 fin 4 25 8] TP A #1254 {namespace}*. ([ Stefan Behnel 1F bpo-28238 H1 57k . )

xml.etree.ElementTree A Bt & fit 7 52 I C14N 2.0 B 3 6 80 —xml.etree.ElementTree.
canonicalize (). (H Stefan Behnel & bpo-13611 F1 5Tk, )

xml.etree.ElementTree.XMLParser i HrX G nl i@ B iy [ 5% start_ns () Ml end_ns () 3k
B SR EHEA . I, xml.etree.ElementTree.TreeBuilder HARF]HEELE HALBEA KR
FIAL AR S FF AR EATE SHE T AL AR 24 . (i Stefan Behnel 7 bpo-36676 il bpo-36673 HHTTHK. )

5.47 xmlrpc

xmlrpc.client.ServerProxy MFE L H [ ¥ headers 5 7S HME N HEIR A3 U5 K & &0 HTTP 473k
5. BERFAE B 2 — 2 A A BRI A JE R DA IE TH B S 1 25 & AR T BE . (#h Cédric Krier 7
bpo-35153 5k, )

6 THHEEMLIL

e subprocess W ILTEREFEFLEE N T os.posix_spawn () EREUAHASF WM. BEl, &
A5 A B macOS 1 Linux (fifi f glibe 2.24 SCEHTAS ), - ZR M6 2 AR &4

— close_fds B4 ;
— preexec_fn, pass_fds, cwd Fll start_new_session oS KK E ;
— executable JEAR S — A H %,

(ty Joannah Nanjekye # Victor Stinner fF bpo-35537 FR Tk . )

e shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fl shutil.
move () 7£ Linux Fl macOS |2 {ifi ¥~ % J@ 1Y fast-copy” RELT H AT = A0H . “fast-copy” B E S
AR R AT WZT, iR EH T out £d. write (infd.read () )" SFAER# A Python H111
M. 7F Windows | shutil.copyfile () & KIEINZ X (1 MiB [fiA 2 16
KiB) 3 HA# & T memoryview () [ shutil.copyfileoby () fRA, FE[R-—4>K PNHEIT—4 512
MiB SCAf 3 B4R THLE Linux | 294 +26% , £ macOS |k +50% , 7£ Windows |k +40% ., BAMNELEY
FEH /g CPU & . £ shutil-platform-dependent-efficient-copy-operations —75. (] Giampaolo Rodola
TE bpo-33671 Hriifk. )

* shutil.copytree () 2RFEHITHAEAN os.stat () fHMEH os.scandir () EEITHE DK
Bro ¥ Ul—/~48 8000 ST H iyl FEHE THAE Linux 2/ 49%, 1E Windows [ +20%, ¥
Windows SMB t£= H Z 2K +30%., A os.stat () BGETEHRE R T 38%, #if5 shutil.
copytree () TEME ARG B . (1 Giampaolo Rodola £ bpo-33695 FRTTHR. )

* pickle BRI ERAPMLIAE A Protocol 4, #RA7E Python 3.4 shil5| A, Bt T HH Python 3.0
A& A I #Y) Protocol 3 B4 P RE AN SE /N &L R
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* M\ PyGC_Head B[R T —4 Py_ssize_t fihi. FraERE GC XI5 (HI4n tuple, list, dict) /g
T 45 8 1. (i Inada Naoki 7 bpo-33597 Hi5tHk. )

e wuid.UUID MAES[IH _ slots_ DAV NTERD. (H Wouter Bolsterlee #1 Tal Einat ¥£ bpo-30977
TR . )

e operator.itemgetter () WITEREIRTF T 33%. b TSECH, FH 48 W ATE TG4 AR 1 X
BRSO T — 2l A (X2 An i R LB F 51 ) . (Fi Raymond Hettinger ¥£ bpo-35664
TR -

* MR THE collections.namedtuple () WHFERAER . BNITIAEREEZR THRELA L, 8k Python
MR ) SE I AR B A P . (1 Raymond Hettinger, Pablo Galindo #1 Joe Jevnik, Serhiy Storchaka #f
bpo-32492 H1TTEk . )

o AR ET AR ERXT R K ZEC N EIE AR R T __len_ ), list Mi#s Aot &l yEb
TR X o X AR TR A 51 R WU & 390820 T 12%.  (H Raymond Hettinger i1 Pablo Galindo £
bpo-33234 H15TER . )

o KRG BN 4D ETUR BRI, Z BT slots FAELLAZEHA . (1 Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, {1 Serhiy Storchaka 7 bpo-36012 #1557

ko)
o WD T LRV 2 N E R BRI YA SR AR T4 . X A5 I 20 18T B P B R BRI R T T
20--50% ., (1 Serhiy Storchaka f bpo-23867, bpo-35582 #ll bpo-36127 HHTiHk. )

* LOAD_GLOBAL #§ &AL 2 8 FI#i i) "per opcode cache” HLifil . &I EEBAESETE TR 2 40%. (i Yury
Selivanov F1 Inada Naoki £ bpo-26219 137k . )

7 ¥3§%0 C APl s

o BRINW sys.abiflags B —NaF4FH: pymalloc [ m AR ATFE R X (Toit2& 75 )3 M pymalloc 14
HEEIEA ABLEY) HILEWEE. (f1 Victor Stinner ¥£ bpo-36707 H5iHk . )

AR T
- H&e%H python3. 8 #J¥, AH-A python3. 8m ¥,
- H&4903 oython3. 8-config A, ANFA python3.8m—config 7,

-m JER AN S EXHATFERE TR BEREE TN RIS
= A BT T A R B BE B 1 i AL PyPT R # ) BL Bk, DA Linux A i, Python
37 W )G %% .cpython-37m-x86_64-linux-gnu.so fE Python 3.8 M ¥ %
cpython-38-x86_64-1inux—gnu.so.

o FUHTHZ T A Sk SO AR G- Hb X2 AN [R] FP 28 1) API:
- Include/*.h W R FH A FaE M C APL,

— Include/cpython/*.h & CPython % B A ER C API; A APL, #4FH API F
_Pyor_PY HiZk.

— Include/internal/*.h /25 CPython %5 % BAFLA NP C APL, It API AN E.45 1A F 35 %
UEH HANNAE CPython PAAMEE T o T AT A FFAEE FI T4 ) PR 1) s =R 51 il il i v e 20 B
LT E B2 1R CPython PYFBECHE I AN L 18 FH sR & .« 8t APT #04E 23 i) make install
LR

(th Victor Stinner ¥£ bpo-35134 Fil bpo-35081 F1 5t fk, #H5% LAEH Eric Snow ¥E Python 3.7 Fp ki . )

o FROHEHCN SN R TESRBAR EIRAE L RY, ENAESA SEMXHIE, %
A R . fln:
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Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

— PyObject_INIT(),PyObject_ INIT_VAR/()

FA KRB _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (), _Py_Dealloc ()
(Hy Victor Stinner £ bpo-35059 H1 57k, )

e PyByteArray_Init () flPyByteArray_ Fini () EREC#FE% . ‘©11H Python 2.7.4 i Python 3.2.0
A AT AL, BeHERRTEZ R APL (R i ABD Z 48, FF HARBEE A CHY. (M Victor Stinner 7£
bpo-35713 HITTHk. )

» PyExceptionClass_Name () HG5RBAIINAEZ const char * [fidE char *. (H Serhiy Storchaka
1E bpo-33818 H 57k, )

* Modules/Setup.dist 5 Modules/Setup WFEWILFC . Z BITET # CPython JFAL A I,
TF 5 U F-3#% Dl Modules/Setup.dist (FEJEIGM ) E] Modules/Setup (TEFTEM ) DA B
AR AR . IHEREEXTT R R — Skl EARAY @ XHEER CPython F & #ERE () FF A 3 1 A
R PERIRRIST, PRoAICHE D% SR AT e 350 R K

BAEM R G2 & M URIS A A ) Modules/Setup BERUN. ! UUAY B il % SCAF I & 7E
CPython F{j—~ git 7 XK T SCPF A AES AT SRS, At A DKo A AT A H A i 2 B —

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

* X Python ¥4k C BAR R UG AN PyLong_AsLong () VAR '1i' Z BREAERAK X R IT
S BRI R AL PyArg_ParseTuple () BUZEQRATRERF MM __index__ () ¥R ETNA
& _int_ (). XTAWA _int__ () HIEEEA __index_ () FIEMIXTE (BN Decimal Fl
Fraction) Rk FHEL . XTEM T __index_ () MIXIH PyNumber_Check () BIFERFR[H]
1, PyNumber_Long (), PyNumber_Float () fll PyFloat_AsDouble () PIAE U1 ] BE U<
__index__ () H¥. (H Serhiy Storchaka 7F bpo-36048 I bpo-20092 F1 57k . )

o WAL BRI R BAERFIE I E A IHE PyObject _Init () (ZHXFI % PyObject _INIT) H5| T
BOMASZHE PyType_GenericAlloc () Hio BRSEBI4EE el b 1k Fe 2] RERR Eab A TR #E . (H
Elizondo ¥ bpo-35810 HTiHk. )

o Fri8EEL PyCode_NewWithPosOnlyArgs () feiFQIECIEXS B4l PyCode_New (), {HAFA —4
AN posonlyargcount T2 DAFEIRA SR E S 40145 . (i Pablo Galindo 7£ bpo-37221 H15THk. )

* Py_SetPath () MFEL¥ sys.executable K NIE)TEHPEAL (Py_GetProgramFullPath ()) T
REFEF4FR (Py_GetProgramName ()). (H Victor Stinner 7 bpo-38234 H137Hk. )

#*H

o distutils ) bdist_wininst sy9MECFM, M bdist_wheel (wheel 1), (Hf Victor Stinner ¥F
bpo-37481 F1 5Tk, )

* ElementTree Fi It F1 1 B F M 5 ¥ getchildren() Ml getiterator() ¥ & 3| %
DeprecationWarning JiifhJ2 PendingDeprecationWarning. B THHE Python 3.9 A% % . (h
Serhiy Storchaka f£ bpo-29209 HTTHk. )

* 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 [J _ getitem_ () HF¥EC#HFH.
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XL T S 2 ZBSEATTH index T%, IR N —4H. (il Berker Peksag 7F bpo-9372 H157
ko)

typing.NamedTuple KEF T _field_types BB EA FH(EER __annotations_
J&M . (H1 Raymond Hettinger ¥ bpo-36320 5Tk . )

ast 2§ Num, Str, Bytes, NameConstant fl E11lipsis #M N E 75 H KA KB Python MU FRl
M. W24k H constant. (Hy Serhiy Storchaka 7£ bpo-32892 1ok, )

ast .NodeVisitor Wy ¥ visit Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () Fl visit_Ellipsis() BIECE #EF M, F HIE KKK Python f 4«
RN . SHl visit_Constant () HFYERAHTA B 4. (1 Serhiy Storchaka 1
bpo-36917 H1HiEk. )

asyncio.coroutine () decorator & 3 F H¥FAE 3.10 it 8 ¥ %. JF A Qasyncio.coroutine
HBH asyne def 3#. (H Andrew Svetlov ¥E bpo-36921 FI TRk . )

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 Tﬁﬁ%*ﬁ"]?ﬂkﬁﬁ*ﬂﬁ%ﬂ%ﬁﬁﬁ%: lgettext (), ldgettext (), lngettext ()
ldngettext (). EATIREC g0 217 80, Q1SR 5% B 5 1) S 457 BB 7776 20 B 17 A 5 1T g 18 18 T
gﬂZﬁl\?/‘J S Eﬁ?‘ﬂ’]ﬁfl%mﬁﬁﬁ Python 3 H13& [i] Unicode “EA5F HE B HRAEAE A . Hi THI %) R ZCHR -
EANEM .

K% bind_textdomain_codeset (), J¥k output_charset () fll set_output_charset (), A
KEE translation () install ) 1) codeset TE 24,/ Z,%Ei#ﬁﬁ KA EAMGE BT l*gettext 0)
PR%. (H Serhiy Storchaka £ bpo-33710 q:fﬁ )

threading.Thread §J isAlive () F¥EEF . (i Dong-hee Na fF bpo-35283 FR TR )

V32 ST N B LR 11 bR ’%Kﬂfﬁﬁ%/\ Decimal, Fractlon PALZAEATT ﬁﬁ"f%ﬁ%
BB ZIAERE (RIRA __int_ O JPEEEA _index_ () JiK) WIXGA 5
AR A A o R A (EH Serhiy StorchakaT bpo-36048 HITTHK - )

UNIE S GBS = 2 Gt P e E K

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

— unittest.TestCase.addCleanup () FH] function,

— concurrent. futures.ThreadPoolExecutor i concurrent. futures.
ProcessPoolExecutor [ submit () FY¥EHFH fr.

— contextlib.ExitStack.callback (), contextlib.AsyncExitStack.callback () #l
contextlib.AsyncExitStack.push_async_callback () W callback,

— multiprocessing.managers.Server vl multiprocessing.managers.
SharedMemoryServer [ create () JFEFH ¢ Fil typeid.

— weakref.finalize () ¥ obj.

TEARRMAY Python B PRFHCA U E S 4. (1 Serhiy Storchaka 7E bpo-36492 H1TTH#Rk . )
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9 APl 5HEmEk

NHEEE S APLELM Python 3.8 g :

* H Python 3.3 #, M collections A ABC EEFH, MM UM collections.abe HfTH
Ao M collections § AFJHEAETE 3.8 T ARCHBRERR, (HAFHERF] 3.9 Palifi. (S bpo-36952.)

* macpath 3, 7 Python 3.7 5, MO E. (H Victor Stinner £ bpo-35471 5Tk, )

e ¥ platform.popen () EWFEHE:, ‘& H Python 3.3 ;& ¥ 5 H : #EUH os.popen () . (Hi Victor
Stinner £ bpo-35345 15Tk, )

* KA time.clock () E# &Kk, © H Python 3.3 L & 9 7 M- WM HAKF RS time.
perf_counter () B time.process_time () AFFEEAE B I E X4 TR, (H Matthias Bussonnier
1E bpo-36895 H1 TRk, )

» pyvenv HIARCHHIR, HEFSUN python3.8 —m venv K WIHIREZIRIE pyvenvy A B KR
Python f#REE$ X — 7. (H Brett Cannon 7£ bpo-25427 HTiHk. )

e parse_gs, parse_gsl fll escape B\ cgi gL E. X LK ELH Python 3.2 B 5 Fak gk 5
Mo BATMECHM urllib.parse fl html S AL

* filemode PRELC tarfile BIRPHIRERR . ZRECRHE A CEY, H Python 3.3 it 7 H -

* XMLParser Mitigs N FHEZ himl 250, © N REAEATIEHHAE Python 3.4 B¢ Al . Py HAbE
S IAEER S AR X280 (1 Serhiy Storchaka ¥ bpo-29209 F1 57k . )

e XMLParser [ doctype () H¥ECHHE%. (H Serhiy Storchaka ¥E bpo-29209 H157H#k . )
* “unicode_internal” Jgfi#iSes E A2 % . (1 Inada Naoki ¥£ bpo-36297 H5iHk. )

e sqlite3 i) Cache fil Statement XEREABANIFE . (B Aviv Palivoda 7 bpo-30262 H1 5t
Bk )

e fileinput.input () 1 fileinput.FileInput () " H Python 3.6 & 5 & #% Z & H 7 H 1Y
bufsize XEFSEEWAZIE. 1 Matthias Bussonnier ff bpo-36952 FH TR . )

e £ Python 37 W F H M K %4{ sys.set_coroutine_wrapper() Fll sys.
get_coroutine_wrapper () S, (H Matthias Bussonnier 7E bpo-36933 H1 57k . )

10 #4853 Python 3.8
AATHN T SR AR 0 B DA PT fE T EE AAE ) ILA AER A I

10.1 Python T AR
o yield %Kik ((4F yield flyield from 1)) BAEA ALVFEME T U AR as b 0P 1) (fH for
TR AT RN G R385 BRS1) . (Hh Serhiy Storchaka 7E bpo-10544 FH5TER . )

o PRSI (is Fl is not) HEEE SR FIHAE (F1INFAF R FECTE) — A H B g i PUAE 257
4 SyntaxWarning. iX7E CPython "% @R 1THY, (HIHFAGHE T E ik, REESEWHT
e FAABZEPERE I (== and '=). ({1 Serhiy Storchaka £ bpo-34850 H1oTHk. )

* CPython ffFRERFTEHELERG O T P DAZNS 5755 . /& Python 3.8 FRX Fiiif Bl B/ KA o, MEALF
BLARIUB MRS &1 55 A2 Pl 206 . (1 Serhiy Storchaka #£ bpo-35459 157K . )
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« NPEZR bool, int, float, complex AIFRMERR —LKPRHBT _str__ 8. BAIBAESM
object YK __str_ (). VERNGER, TEXLER TP EX __repr_ () HEHXILWENTNF
FrE#R~. (1 Serhiy Storchaka fF bpo-36793 H1 otk . )

* £ AIX I, sys.platform ¥ A H A& FER A S, B L2 aix' 1A FHZ 'aix3’
'aix7'. T IHAY Python WA & &M A S, BHHERESZMM sys.platform.
startswith ('aix'). (H M. Felt £ bpo-36588 H1 5Tk, )

e I {E PyEval_AcquireLock () #l PyEval_AcquireThread () IR 24 ff R 4% & 45 4k i 9 8 1
BB HI AR, DA el PyEval_RestoreThread (), Py_END_ALLOW_THREADS () AKX
PyGILState_Ensure () fREF—8( WA HERXHRITA, Wl _Py_IsFinalizing () 5
sys.is_finalizing () HB4#4Pi%E M. (1 Joannah Nanjekye 7 bpo-36475 FR Tk . )

10.2 EZay Python API

* 7 Windows I os.getcwdb () BREIILESf# ] UTE-8 4t A2 ANSI AL T : 155 F PEP 529
THREEARE N . iZ R BOE Windows FARTE#EFET . (H Victor Stinner ¥ bpo-37412 H1 57k, )

* MAE subprocess.Popen FEHLUEF I N2 os.posix_spawn () DAIRISHELFHMERE. FEEH T
Linux [ Windows 7 &4t #1 QEMU f F#i#l#s |, {#if] os.posix_spawn () §) Popen HiE#s A<
FHEN “HAFREF” XN IR E R aih TR R MO R N 4EZ ) returncode. (H
Joannah Nanjekye #/ Victor Stinner {f bpo-35537 FR Tk . )

 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.)

e imap.IMAP4.logout () FYEANSTHEM ZMATE RE . (1 Victor Stinner 7 bpo-36348 H 5Tk, )

« ¥ platform.popen () EHFEER, B H Python 3.3 &4+ H : 1i5H os.popen () . (H Victor
Stinner 7£ bpo-35345 15Tk, )

o MEAZBEHRN statistics.mode () BMECAX TSI ZFHE . BRSO IR BRI A B B 3]
Z— 2. (1 Raymond Hettinger ¥ bpo-35892 FH T Fk . )

e tkinter.ttk.Treeview 2] selection () HIEATIEZSE . WFSE0E 1% 02 LB
Python 3.6 7. M L1 ERI selection_set () HFkAF . (H Serhiy Storchaka 7£
bpo-31508 H1 otk )

e xml.dom.minidom HJ writexml (), toxml () Fl toprettyxml () J5¥E DA K& xml.etree HJ
write () FEMIESRE M PTEE BN . (1 Diego Rojas £l Raymond Hettinger 7 bpo-34160 A
Tk )

o PAF Tt BEARTT T dom. dumb B AR 2 R . WEREHREAAAE, MR e A e TEAR
#J dbom. dumb . open () ALFAIZEEIERE. (i Serhiy Storchaka ¥E bpo-32749 H15iHk . )

* Tf XMLParser TR E X doctype () HIERAXFGIHM, HRF-HAH RuntimeWarning

M AR DeprecationWarning. #7EHFrLEE X doctype () J5EFALTE XML doctype 7BH. (i
Serhiy Storchaka 7£ bpo-29209 H1 ik . )

o WAEY HE XK RIEL S type. __new__ Wy =S P4t __classcell  ANWHFHI %
RuntimeError, fF Python 3.6--3.7 H12M|J25| & DeprecationWarning. (Hj Serhiy Storchaka ¥
bpo-23722 H 5Tk, )

e cProfile.Profile KIAER[ i HA/E LT PSS, (H Scott Sanderson ¥E bpo-29235 F1 k. )

e shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fil shutil.
move () i Jfl ‘& % )81 fast-copy” 245 E ] (2 I, shutil-platform-dependent-efficient-copy-operations
—7).
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shutil.copyfile () ¥F Windows | ERIAZZE0P XK/ 16 KiB 2k 1 MiB,
PyGC_Head Z5HE 5 &0 AE . i £ 2 Z &5 M A ADER N 24 8 S . (S0 bpo-33597.)

PyInterpreterState Z5M L #FS A internal” 3304 (F751/2 Include/internal/pycore_pystate.h) . /N5
HHi) PyInterpreterState fEN{UA AP (DA A E R ABI) B—EB 53R il o SCRY 5 IR % 451
AT EBEA R AE W, HE A EEAEMEH TN (F2, SRR SR R — A wE L
AL F Bt Hy A HAb A3, W35 FF—4 BPO 8. TR s R T (W RE gt
AN APLI N FI#R R L) o (2 bpo-35886. )

BAETA -5 N mmap . £lush () JEASTER IR [F] None HAEA RN G| K RH . ZHIE AT
FEHT BT 0 Windows T A MIIHHR EIEZAE ; FERIGH R HIZE . Unix T 2788 HHR 12
e M5 | K45 . (i Berker Peksag 75 bpo-2122 F1 57k, )

xml.dom.minidom Fll xml . sax fEERERA A AL PEANESL/A . (H Christian Heimes 7 bpo-17239
DTk )
M H A dbm 2045 F (dbm. dumb, dbm. gnu B, dom.ndbm) i[5 ¥ 25| & error (dom.dumb.
error,dbm.gnu.error B dom.ndbm.error) MAJE KeyError. ([ Xiang Zhang ¥£ bpo-33106 A
TTHR )
Simplified AST for literals. All constants will be represented as ast . Constant instances. Instantiating old

classes Num, Str, Bytes, NameConstant and E11ipsis will return an instance of Constant. (Con-
tributed by Serhiy Storchaka in bpo-32892.)

expanduser () f£ Windows FIXF ] USERPROFILE ISR AT HOME, JGEHE AN
— B F Pk PR E . (F Anthony Sottile 7E bpo-36264 H1 5Tk . )

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

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. (Contributed
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 APL

DLL dependencies for extension modules and DLLs loaded with ctypes 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.)

IR pgen 1193k SO R £ifE Hogi 2l Python SEILEUA JF E 4k F2 k. (i Pablo Galindo 7 bpo-36623 1
DTk )

types.CodeType {EMIEEAF 15 ML EFH T —AIES (posonlyargcount) VASZFiAr PEP 570 Hi g
SRR Z L BB (argeount) BIAEZ R B S HN EACR (W MRMIESHD. types.
CodeType HHHINY replace () J5iknl FIT1EAUR S04 future Fpk.

28


https://bugs.python.org/issue33597
https://bugs.python.org/issue35886
https://bugs.python.org/issue2122
https://bugs.python.org/issue17239
https://bugs.python.org/issue33106
https://bugs.python.org/issue32892
https://bugs.python.org/issue36264
https://bugs.python.org/issue32528
https://bugs.python.org/issue32751
https://bugs.python.org/issue37027
https://bugs.python.org/issue36085
https://bugs.python.org/issue36623
https://www.python.org/dev/peps/pep-0570

10.3 C API dhpyigZs

* PyCompilerFlags Z5 M & W N T — A~ ¥ W9 of _featre_version 5 Bx. & M. 4 % ¥ i 16
PY_MINOR_VERSION. %FBAIA B 20, 24 HALY PyCF_ONLY_AST 7E of_flags H1ix ¥ AR
WA 29 . (1 Guido van Rossum 7£ bpo-35766 HI5THR. )

e PyEval_ReInitThreads () BRZ E M C API % B. BEAMN Y9 B3 H; Eok H
PyOS_AfterFork_Child (). (H Victor Stinner ¥F bpo-36728 H1 5Tk, )

* ¥£ Unix I+, C ¥ @A £ P4 54 5| libpython , {H Android F11 Cygwin f5i] 7 . 24 Python #fx A I}, 1ibpython
NAdiH RTLD_LOCAL hn#k, Mm% H RTLD_GLOBAL. ZHif#i ] RTLD_LOCAL B2 &~ 1] fEn#k 4
BEH:E| libpython () CYJE T, Bl Modules/Setup {) *shared* Fs- @ AR IHERE C 3
2. (H Victor Stinner ¥ bpo-21536 TR, )

o fE fE Mt s M B {H m (il W PyArg_ParseTuple(), Py_Buildvalue (),
PyObject_CallFunction () %) i HE W # MM XM A E X PY_SSIZE_T_CLEAN ¥ ¥£
F§ 25| K DeprecationWarning. EXFFE 3.10 5 4.0 1 4FE R . 5S4 arg-parsing 7M. (H
Inada Naoki 7£ bpo-36381 1 ik . )

o HErELEALM LB (Bl AN PyType_FromSpec () GBI & W SEH) 2 RAF— DX H LB AN 5
g1 M. I X SRR X5 At B /EC M PyType_GenericAlloc () B 2 HALZ XK
M) PR % PyObject_Init () A1 PyObject_ INIT (). iXffi Hj i i This makes types created through
PyType_FromSpec () Fral@EBH4T 45 8 HAH i iy FHAb 2 O 4 — 2.

FRES I BERALF AN 2 S o

TERTBTEOL T, XN IZAAE R B2, FENBEGETF T 5 T 28 (dire
R TG E) B T RRK IS N SR . BB P O, X B TR AR SR o T [ AR 2 A
%i% b8 Py_DECREF,

SO HLR X LR RS AR F 3.8, H A M B

- TN EHZ FHERBXN S LR Py_INCREF —— W3R A WG, X0l DAL A 7E#H A
PyObject_New (), PyObject_NewVar (), PyObject_GC_New (),PyObject_GC_NewVar ()
AT A ] PyObject_Init () B¢ PyObject _INIT () [ H & XA )5

N

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;

}

— PRI HEAEE ALY H 2 X tp_dealloc BRELS BB 5 | AL
i

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)

(Rt
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(£ 50

Py _DECREF (type) ;
#endif
3

(Hy Eddie Elizondo £ bpo-35810 H1 5Tk . )
* Py_DEPRECATED () ZZELAE X MSVC S X7 AL WA AR AT 5 44 FRZ Tl o
N

Py_DEPRECATED (3.8) PyAPI_FUNC (int) Py_OldFunction (wvoid) ;

(th Zackery Spytz ¥& bpo-33407 HTiHK. )

MR ATREXRERATRAMY BER A, BB =y BES TS
i ) PyTypeObject W i% H A 24 Bl Python Kt 4% fif B K (¥ T 5 &= £, f$4 tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE RNEHEAEELEL tp_finalize Z HiAEED).

(1 Antoine Pitrou fF bpo-32388 FR Tk . )

e PyCode_New () 758 LB T HiHIIE S (posonlyargcount) DA Fr PEP 570, F5HAAL RN B S5
%

* MK¥ PyNode_AddChild () #l PyParser_AddToken () IUFEREZ AN int B3 end_lineno F
end_col_offset .

o I MinGW T H 4% 8:%) python38.d11 [ 1ibpython38.a L AFALE TA7RMEY Windows
AR QEARARTRE SO, I gendef fl dlltool THORAMTE , iX£E T H 2 MinGW binutils
AL — 4y

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

E %A pythonXY . d11l FRAEN ERAF IR 223 e T A & Windows [ HUCASHITE T . 1217 using-on-
windows T (5 B o REPRIE R YTLAE S pythonX Y. Lib MR H R, Xl #2471 Python %
AT Libs Hag.

(Hy Steve Dower £ bpo-37351 F1 57§k )

10.4 CPython S=¥i3a9B T
o MERESE I Ol i P AR R TT B AR A PEA 3RS T i1k dnikas INAE 2 At o 2 2 R TR R o
#HH~ break, continue fll return I H G,

% T #/FfY BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP fll SETUP_EXCEPT., ¥shll T 11 #
YEFS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY H] POP_FINALLY. 49 T END_FINALLY #l
WITH_CLEANUP_START HfTH.

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

o ININT A EERS END_ASYNC_FOR I FAbPEY 45 4F asyne for JEHAAI N —IR 5| 2 H& . (M
Serhiy Storchaka {F bpo-33041 H157H#k . )

» MAP_ADD FUfESFURE AR AIEE — e R M N — A TR 1B iU A7 i 5 X aE 4n PEP
572 FriR TR EE, R R ASTEEZ ARk E. (i Jorn Heissler ¥ bpo-35224 H15THK. )
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105 ®ERfIIR

IS INT A8 I B A T X6 00 A8 2 AN W) 7 A T 1T B Tools/scripts/var_access_benchmark.
py. (H Raymond Hettinger FF bpo-35884 H1 5k . )

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
deque_append_popleft 30.8 43.7 57.3 49.7 49.7 42.8
Timing loop:
loop_overhead 0.3 0.5 0.6 0.4 0.3 0.3

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

31



https://bugs.python.org/issue35884

11 Python 3.8.1 hgyEZE (L

HFEERNL M A, asyncio.loop.create_datagram_endpoint () WY reuse_address 1 % AN
TR 3 FF. X2t UDP W1 () & #: 57 £ I SO_REUSEADDR W4T N S8 1. HEZ Y71 S 7 loop.
create_datagram_endpoint () B34, (H Kyle Stanley, Antoine Pitrou A1 Yury Selivanov 7§ bpo-37228 H
koo )

12 Notable changes in Python 3.8.2

Fixed a regression with the i gnore callback of shutil.copytree (). The argument types are now str and List[str]
again. (Contributed by Manuel Barkhau and Giampaolo Rodola in bpo-39390.)
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