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2.1 R{ERER

BT <= AAERAX O RIR(E . BEHRACH “IBRBRA" POYBEMRER BRI
FEXARBI, WRAEZAA] AR A Len O PHIK:

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

SRALIAY 2t b 3 T BT T DU Rk s UG o 5 2 G R PERER T S S D, — UAGril T IR e s ke, 53
—UWH TR 4

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

B F AT S B T HC A while JEFR - AMERASGER 275 208, 17— AME SCEEE A AR B9 058 )
T

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

T3 —ME AW B BT R T, PR A T AME, T AME A A R
Hi:

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

TR RS s FAT R BRI IS T3 A, DARRARSE M T T sk
24 PEP 572 T g4 .
(i Morehouse f£ bpo-35224 HTiHk. )

2.2 (NREIERS
BT A RBOE SRR / R R L pR O 20 0 il FAN FR A7 B 1 3R B F S . X AR Bk
i help () Frigsmyfli i Larry Hastings [ Argument Clinic T HARCH) C BB

EFEPAGFH, TBES a M b RN ETES, ¢ 8 d LR ETESH B TIES, M e 5 f TR N K4
FiKS:

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

LA BRI

£(10, 20, 30, d=40, e=50, £=60)

g, AN A SRR



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

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

BRI — A H B2 AL VF4l Python eR B REBIIBLA Y C AUH S0 S IR BLHAT . Bildn, e
[ pow () BREAER K TSHC

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

TP MOIRTEATFEIL S AR R X T S4B, WER len () BRERIZEAA Len (obj, /). X
A PAHERR 0T X R A R T

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

7 — At AR IE SARC N AR OB TE 205 A VFE R R B BUE 2 4 A 2 BOR% g4, g, 1e
statistics BtH, JESH dist AEARKWTREGAE . XOEFFDATT BRAHIA BN AT BE:

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

MTAE / ZEMES AL AT T k87, MBS A E * *kwargs HH:

>>> 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}

ﬁ?l‘%jtf@ﬁﬁ{hT%E?ﬁ%&%ﬁa‘é%?%ﬁ%@%ﬁl%ﬂﬁ%ﬂ@ifﬂo B, PAT 2Bt H collections il
FEAREE

class Counter (dict):

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

HZ 1 PEP 570 T f#£N .
(1 Pablo Galindo 7£ bpo-36540 157k . )

23 ATFEREFHRXHHHITIHREERS

i) PYTHONPYCACHEPREFIX ¥ B (A /] -X pycache_prefix) Al i 5150 A7 0 B R
IR HAT SR G, A BOAMAE RIS H R I __pycache_ T-H¥%.
GAFIINLE STE sys .pycache_prefix {5 (None FRBUIAM B R __pycache__ FH3R).

(Hy Carl Meyer 7£ bpo-33499 H1 57k . )

2.4 AR ER SR HEHER ABI

Python BIAEAIE 2 LA R AT AR 2 AL HEA T # ERRF  HIAH [l ) ABL, 7E Unix |, 24 Python DAY {4
ARG, PR AT DA LA R AT A Y C 3 el A2 i ABI AR Y C 97 .



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

KA FERITIR A @ IAEHRE ABL3A ) - & X Py_DEBUG AR FF M Py_TRACE_REFS %, ‘B5| A THE
—[) ABLAZRANE . Py_TRACE_REFS NIl T sys.getobjects () %HI PYTHONDUMPREF'S FRiAL i,
A PAME ) . /configure —-with-trace-refs MJEEIINE . (H Victor Stinner ¥ bpo-36465
ik )

7E Unix |, C ¥ J@ A4 Figitkd3) libpython, {H Android 1 Cygwin 4} . IAE LB Python 1] DA
#(d1 H L =24 Python ¥ %% C €. (H Victor Stinner ¥F bpo-21536 H1 5k . )

7£ Unix |, 24 Python DA, T ABAEBIEE RS E R LB iy C ¥ A i
Jiit ABI 4504 C 97 . (H Victor Stinner £ bpo-36722 H15Tk. )

FLX Python R AF|— R H 1, IMAUREHTIEE) ——embed W4 45 python3-config —-1libs —-embed
PATRAS ~1python3.8 (Ff L &542: F) libpython), ZE[R]HSZRf 3.8 FIIHMUA, 551K python3-config
--1libs —-embed HFEM AL KT FHEE] python3-config —-libs (HIRH; ——embed).

1—A~ pkg-config python-3 . 8—embed fikk F 34 Python #x A B —/N W H: pkg-config python-3.
8—embed --libs f ¥ —lpython3.8, Z[EN X3 3.8 MIHKRAS, ez pkg-config python-X.
Y-embed --1libs IHHEH MR IYAELES] pkg-config python-X.Y —-libs (BIAH ——embed) (i
F XY ey Python ffiA )

Y —H, pkg-config python3.8 —--libs A7 —1python3. 8., C ¥ AR #i%E#:3 libpython (B
Android 1 Cygwin il 4h, X A1 O ARALBR) s R RO s A ) R RS2 . (H Victor Stinner
TE bpo-36721 HriiHEk. )

2.5 -FHBXF = AT ENERFTEX TR 30

I = BEIRE T f-string. Fatohy €' {expr=)" I E5HF I R IT A RBR A, MASTFS, ¥
ek IR L. BlAn:

>>> user = 'eric_idle'

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

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

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

I - A7 B UL RIAT o VF SE AN O 42 ] 7 28 e n i) ik g5 2R

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

= EWIARIH i BNk, AR R T 5

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

(1 Eric V. Smith 1 Larry Hastings ¥ bpo-36817 H1 5 #k . )

2.6 PEP 578: Python iz1TH B 1% $9F

Ut PEP 5 1 A% TR IR U 1. PIEAE Python S AHLACHS 3y ml il . fLiFPAZE Python fURS 4 %5
AR FHMIAE 2R MR 0, o) R PR AT N B R G B B 838 U ¢ Jet 1 A A% ) Python AR .

HZ 5 PEP 578 T f# NS -



https://bugs.python.org/issue36465
https://bugs.python.org/issue21536
https://bugs.python.org/issue36722
https://bugs.python.org/issue36721
https://bugs.python.org/issue36817
https://www.python.org/dev/peps/pep-0578

2.7 PEP 587: Python #)i&{t B &

PEP 587 S/l T— /BT C APL A FEEL Python HI ML, 60 e/ L EE A REAY HUATECHE A B SO AFH
LSiiee
i Ehit -
e PyConfig
e PyPreConfig
e PyStatus
* PyWideStringList
T R
e PyConfig_Clear ()
e PyConfig_InitIsolatedConfig()
e PyConfig_InitPythonConfig()
* PyConfig_Read()
e PyConfig_SetArgv ()
* PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString()
e PyConfig_SetString()
e PyPreConfig_InitIsolatedConfig()
* PyPreConfig_InitPythonConfig()
e PyStatus_Error ()
e PyStatus_Exception ()
* PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_IsExit ()
e PyStatus_NoMemory ()
* PyStatus_Ok ()
e PyWideStringList_Append()
e PyWideStringList_Insert ()
e Py_BytesMain ()
e Py_ExitStatusException ()
e Py_InitializeFromConfig()
e Py _PrelInitialize()
e Py_PrelInitializeFromArgs ()
e Py_PreInitializeFromBytesArgs ()

* Py_RunMain ()


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

It PEP if & X £ PN & 45 ) ¥ il T _PyRuntimeState.preconfig (PyPreConfig 2§ &) Al
PyInterpreterState.config (PyConfig 2X#) ., PyInterpreterState.config BN T
HELE, BR4e R s/ FAG Ar & .

1517 Python HJ Ui AW IC B AR EUEA SCRY .
W25 PEP 587 T ffi¥E
(Hy Victor Stinner £ bpo-36763 H1 5Tk, )

2.8 Vectorcall: FiF CPython g4k i B il

V" vectorcall” Hyis ] Python/C APL. & F b SR EL LR I ¥4 A BUAT SR ALAEF R Ak (T T95B00T
T XTGP RSB ] fif Y i H L

BRI H BEA R ERES, TTRITE Python 3.9 5 Hisg 42 40T .

1217 PEP 590 T f#F1 -

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

2.9 RHEIIMNBRIER X pickle thil 5

i H] pickle 7 Python R[] % K REN DA st o A HE 2 s 2 WAL BRI L B0, JERE2— EEat
WD VIR DR AL S RCR AT RE R F — 28 45 15 191 Ao e o 50H8 4

pickle VMY 5 BIA TR TAMBG XA SRy, X#F PEP 3118 S5 T A5 3 pickle Jii s EA 715 % ,
X2 AR SR A Y

215 PEP 574 T fiHd .

(H Antoine Pitrou ¥ bpo-36785 F1 5k, )

3 HitiESFritisnt

* FEZHIAH continue AN ARFTE finally PRI, X2 HNBALIFE 8. 7F
Python 3.8 H IR E 8B . (1 Serhiy Storchaka 7F bpo-32489 Hi 5Tk . )

* bool, int fll fractions.Fraction KAEIIAFEA —1> as_integer_ratio () ¥, 5 float fl
decimal.Decimal FEHA FEELL. X/ APL YRS numerator, denominator =

x.as_integer_ratio () XHMEEAELZETFIE F#EH iy a gE. (i Lisa Roach ¥E bpo-33073
F11 Raymond Hettinger ¥ bpo-37819 FA TRk . )

e int, float fll complex MIMKERFIAESM M __index_ () RRiE A, WIRIZ 5 YT X0 5
¥ method __int_ (),_ float_ () B{ _ complex__ () H¥EANBR MG, (H Serhiy Storchaka 7F
bpo-20092 H15THER . )

o IRIN\N{name} # FFE IE N ik X0 R

>>> notice = 'Copyright © 2019'

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

2019

(thy Jonathan Eunice FiI Serhiy Storchaka 7& bpo-30688 H1 57k . )


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

o JUAE dict F1 dictview T DA ] reversed () #3@H AT S I%/C. (H Rémi Lapeyre ¥E bpo-33462 Hi 5t
ko)
o TERR T H AR R ) RS T A FRIE R B R P B IR . FRBIHL, £ ((keyword)=arqg) A

PeAvr. KEFSEBORMEIL MW ZE ML VAR R ASMY HAR A% . (H1 Benjamin Peterson 7£
bpo-34641 FTTRR. )

£ yield fll return JHA)H ) — TR A SR U FFEER MBS 5 o XA yield F1 return {15k
5 IR R E TR o — 2

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

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

( H1 David Cuthbert F1 Jordan Chapman ¥ bpo-32117 H1 5Tk . )

22Kl [ (10, 20) (30, 40)] XFEEMRBHF LT —AESH, HiFHPRE/R SyntaxWarning Jf
M A B B R . X AH IR TypeError SRR —A AL AW W 25 2 pioifg. (h
Serhiy Storchaka {£ bpo-15248 5Tk . )

datetime.date B{ datetime.datetime %l] datetime.timedelta X4 2 8] & Kz B I AE
2B (8] AH Y.~ 28 1 SE 00 T AS A B S Bl 3 2 5 e B oE 2 W%TJHLEF‘ (BLdzoilm ) BT
datetime.timedelta B ARIZE IR EI*@ WJiZ[] astimezone (). (H Paul Ganssle ¥& bpo-32417
HBTHR . )

24 Python ﬁ@?ﬁ‘:%&ﬁﬁ_ Ctrl-C (SIGINT) i 1 7 7 H. i 7~ 4 1 KeyboardInterrupt Jw K931k,
Python PR BTE 2 il 1 —1> SIGINT {55 8 A5 AR I Y SEAR REA I ) B 2 th Cul-C 484F R FE)
Eﬁﬁlﬁstﬂﬁﬁ%%l_tﬂ POSIX 1 Windows |- (1) Z¢ g2 AH R 0 F AR S 7E S B i h & R A (el
Google Y] Gregory P. Smith £ bpo-1054041 FRTTHR . )

KL O R AR B B 1 R BCETHT types . CodeType X4 . UM SR AN, F2E
T I RS A i — B RIS 5. B 19 /\fF/ FroM %8 BHE, B replace ()
DI I A BB U TE S Q)@ SRR SN T RE

T2 — MBI statistics.mean () LZ@&GEB)?J}: data TE 245 FAE K i 2500 1+

>>> 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'

(g Victor Stinner ¥ bpo-37032 15k, )
TR, IAE pow () BB =S 0B TR IRBL S BECR T AR O T RVr R e .. BE BT

FECH -1 TR T, AR AR RO T A SR A IE SRR . B, TP 38 451 137 1)
M T M)A 5 A

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

>>> 119 * 38 % 137
1



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

WA TCAE KM 2l LA 1 2P Bln, FHZOR 42588 + 1470 = 369 WEEUE, HE
MWEE K 4258@ = 369 (mod 147) SRIGKRE:

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

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

( 1 Mark Dickinson 7E bpo-36027 H137HR . )
o FMMESAE 5FIMFEESLINED, St R 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

XTI B PR A T ORUARA ], PR A 30 IR 0 22 B R TR (R A S g Bl

>>> names = ['Martin von Lowis', 'Zukasz Langa', 'Walter Dorwald']
>>> {(n := normalize ('NFC', name)) .casefold() : n for name in names}
{'martin von 1l6wis': 'Martin von LOwis',

'tukasz langa': 'tukasz Langa',

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

(thy Jorn Heissler {£ bpo-35224 H157Hk. )
» object.__reduce__ () F{EMAERREIKEN " EANTENICH. ZHIM EREA. Bl
RN E RN (ob], state) MIHAXTG . XA RV ELEIE B E X R IR

MR ITEME AN None, Za] IS T LN __setstate_ () . (H Pierre Glaser #
Olivier Grisel 7£ bpo-35900 F1 57k . )

4 FiEER

* BT importlib.metadata BEHURML T =y WikBOCHdR (i) k. B, EnrpAs
= ELRBAURRA S . A D RS R

>>> # 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'),

(continues on next page)


https://en.wikipedia.org/wiki/Diophantine_equation
https://bugs.python.org/issue36027
https://bugs.python.org/issue35224
https://bugs.python.org/issue35900

(R —H)

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

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

5 BrdtAYIEIR

5.1 ast

AST 5 S BHE 25 end_lineno fll end_col_offset @M, ENIGAE TSGR IEFMNE. GXHREHT
EHA lineno fll col_offset @A A )

RS ast . get_source_segment () i&[FEE AST 7 S IEAH .

(Hi Ivan Levkivskyi 7£ bpo-33416 H 5T Ek . )

ast.parse () BREEA LR
* type_comments=True FEHR A 5%FE AST 75 5UHH KERY) PEP 484 1 PEP 526 SR I RESUA
» mode="func_type" W[ Tt PEP 484 » 254 KAIHRE” CheREUE L AST 5 s iz [m)) ;

. feature _version= ) AR E— TR Python 3 JftAds., flill, feature_version=(3,
) B async awalt %‘}ujﬂillf{%%j$o

(i Guido van Rossum 7 bpo-35766 F1 57k . )
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()

10



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

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

(H Yury Selivanov 7£ bpo-32314 Hi 51k )

1847 python -m asyncio ¥§Ea— 4 34 REPL. X ALVFHus A s A i 29 await HfURS. X
WA FFRFE B asyncio. run (), B MHERARESAERR U AR A T I 7 A — B S0 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 ¥¥ 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 |, IIYEBRARISFE3FH ProactorEventLoop. (H] Victor Stinner ¥£ bpo-34687 HTiHk. )
ProactorEventLoop MYEt 3% UDP, (H Adam Meily il Andrew Svetlov ¥ bpo-29883 HH 57k . )

ProactorEventLoop HXE A]if it KeyboardInterrupt ("CTRL+C”) sk l¥f. (H Vladimir Matveev #E
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.)

5.3 builtins

WE K compile () Ek#t A3 ast . PyCF_ALLOW_TOP_LEVEL_AWATIT iR, 4% A M HEAR T,
compile () R AVFEE N N LAEEN R SEH await, async for Ml async with i, HWGHA]
iR B4 CO_COROUTINE JEARH T %14 . (Fy Matthias Bussonnier ¥F bpo-34616 H1 5 Fk . )

5.4 collections

collections.namedtuple () W) _asdict() F ¥E M IE K R B dict M A &2 collections.
OrderedDict. I Hi B el /2 i T 3% 8 % L § Python 3.7 2 C ORIk B A 1 & T BT . R EFH
%L OrderedDict [&IAMENE, BT RS REIH AT EW LT OrderedDict (nt.
_asdict ()). (i Raymond Hettinger 7£ bpo-35864 157k, )
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5.5 cProfile

cProfile.Profile KHIERIHIE LN SUEBE: . FEBATI X — UL BL S B BE A

import cProfile

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

(rh Scott Sanderson ¥ bpo-29235 HHTTHR . )

5.6 csv

csv.DictReader BIZERFR M| dict AN E collections.OrderedDict HISEMH. Bt T HINAE S o fs
HIHHEHE A N AE R SRR B F BT . (i Michael Seek £ bpo-34003 Hi5ik - )

5.7 curses

W T — A2 & TR TE T2 ncurses R 4544 (5 B: ncurses_version., ([ Serhiy Storchaka
bpo-31680 Tk, )

5.8 ctypes

1E Windows I, CDLL K HFHRIAERZ winmode TE 205 %E T2 LoadLibraryEx W AR . EIA
TERR 5 R UMK A ATE AL B Y DLL O/, 55 DLL A7 (W im &40 4h DLL W T 58
B AR) AT add_d11_directory () #MAIEAE. (FH Steve Dower 7 bpo-36085 H1 BTk )

5.9 datetime
wom T W E ﬁ f4 f& #8% datetime.date.fromisocalendar () #l datetime.datetime.

fromisocalendar (), B4 E T ISO £ 4. HFESHME N HFS KM date M datetime
5 Lﬂﬁ%"”ﬂ%ﬁﬁﬁﬁf”%* isocalendar JF¥AMUHEYE. (H Paul Ganssle ¥£ bpo-36004 H15{Hk. )

5.10 functools

functools.lru_cache () BUFER] HIEAE N EEMMAR A ZAE AR [ R0 25 1 pR A, R L P b 55 Y5 BRLE AR
(S EEH

@lru_cache
def f(x):

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

(i Raymond Hettinger f- bpo-36772 FR TRk . )
AT B functools.cached_property () %effids, JHTTESLHIAE 5 N G A CVHRARHE IR -
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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)

(Hi Carl Meyer 7£ bpo-21145 FRTTHR)

W T #H) functools.singledispatchmethod () 2 {figs vl {#i [ single dispatch - J5 VA5 R 77 B
e

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]

(1 Ethan Smith 7 bpo-32380 Hitik)

5.11 gc

get_objects () IMAEREEEZ— DV IEN) generation 5 K45 — A TIRPCH 4= 4% (H1 Pablo
Galindo 7 bpo-36016 H1 57k . )

5.12 gettext

WINT pgettext () KHAME . (H Franz Glasner, Eric Araujo FI Cheryl Sabella 7£ bpo-2504 H1 57k . )

5.13 gzip
I mtime #£2:%)| gzip.compress () AT EIMWE T . (H Guo Ci Teo £ bpo-34898 H1 ik . )

ST T4 B TR el E IR gzip SUEIAERS | & BadGzipFile JMiA42 OSError. (i Filip Gruszczynski,
Michele Orrt 1 Zackery Spytz 7 bpo-6584 HITiHk . )
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5.14 IDLE 5 idlelib

R N AT (BRIMEA 50) B % BT &k — N4 . N AT RATE Settings X HE ) General 11 ) PyShell #4>
AT . BRI AP K AAT T DO e S BRI . T i R T B DR R
sR I T RS AR R B % . (# Tal Binat 7£ bpo-1529353 #1o7#k. )

7E Run ¢ B 91 7 "Run Customized” PAfH ] B & X5 B R ZITAE . 1 ARG 1T S8 S H0mA
sys.argv, ‘EAHE N K HE BTt S HR S REE A . PR A% B & A9 Shell A E . (H
Cheryl Sabella, Terry Jan Reedy 2 A ¥E bpo-5680 Fil bpo-37627 F1 ik )

TE IDLE 4 a5 0 g 7T s & DT IR BoR 75, BRARTERLE X IEHER) General 135
R E . CHTIFE O 175 AT RAKE Options 3¢ B rf g /R fI B (F1 Tal Einat 1 Saimadhav Heblikar
TE bpo-17535 HioiEk. )

PAEL ] OS AH 4 tiA% = AE Python “E4FER I Tel %f 42 [A] 474640 . % fei4-7E IDLE A3 emoji FiHAthE
BMP A, X S PRI 08 S s a2 A B I B AR i RIRG I . 5245 ER A Tel 31| Python 1) 8 [8] 54 46 BLAE A 2 B
FHERM . (L /EFTEZ NI % Ty, 8R4 H Serhiy Storchaka 7E bpo-13153 Hiffuk, )

R C AR 3.7 i AT
5.15 inspect
inspect.getdoc () BRI LAIRE] __slots__ WSCRYERFER, WRIZEMER — AT RE N U747

B dict 5. XA TRUTHEIE AW property (), classmethod () il staticmethod () 288
B SCRS R0

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
self.duration

round (bit_rate / 1000.0, 1)
ceil (duration)

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

5.16 io

FEIT A (—X env) FIRAME T, io.I0Base RLMIMERLE close () TIRKMIFRFEEAHE.
KR S AR RAT R T BIA Wk 2% . (Fl1 Victor Stinner 7E bpo-18748 H15{RR . )

5.17 itertools

itertools.accumulate () pREIEIN T W BERY initial &7 S80H A8 € — W IR 1E:

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

(Hy Lisa Roach 7 bpo-34659 H1 k. )
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5.18 json.tool

SN ——json-1ines TR ASTNT A FARA) JSON X4 . (i Weipeng Hong 7E bpo-31553 Hi5t
Hk.)

5.19 logging

Added a force keyword argument to logging.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.

i‘z%’y%T*/\itﬁﬂ FHER R, 24— H B PRER B basicConfig() B I}, XT basicConfig() EI’J JE SR 29
R 2% . X S EUE A xﬂkrﬁjﬁ Jupyter 210 AT HT . AR50 S UHRAS Pl H 75 BB BT AR A 24 RV

( H1 Raymond Hettinger $#1%, Hf Dong-hee Na sZ3{l, Ff:H Vinay Sajip ¥E bpo-33897 W52 i{F 1% . )

5.20 math

IR math. dist () JHFHEB S Z BRI LESEEE. (fh Raymond Hettinger £ bpo-33089

Tk )

P T math.hypot () REAEAIRE 224, 2 ai B3R 2-D (453,  (f Raymond Hettinger £
bpo-33089 HiHHk . )

ngT%‘ﬁE’J P math.prod () fENAY sum () [, ixpRAGR []'start’ {5 GERIA(E: 1) FebA—EUT R R ATRS
IR

>>> prior = 0.8

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

( H1 Pablo Galindo £ bpo-35606 H1 1k . )
W T WA 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

(i Yash Aggarwal, Keller Fuchs, Serhiy Storchaka #l Raymond Hettinger ¥ bpo-37128, bpo-37178 #ll bpo-35431 Hr
TTHR - )

W7 — P H R math. isqrt ( Hﬂ?ﬁﬁﬁ%*%&?ﬁ*ﬁﬁﬁ?ﬁ AR B T BRI R
. ERMPITHEE L floor(sqrt ) PERH math.sqrt () 8:

650320427
>>> s = 1 ** 2

>>> r

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

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

(i Mark Dickinson ¥ bpo-36887 HH 5 Fk . )
¥ math. factorial () ANFZIER %225, (1 Pablo Galindo 7& bpo-33083 F1 ik, )
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5.21 mmap

mmap .mmap KIAERAG I madvise () FEH TV madvise () RGEIHH. (1 Zackery Spytz 7 bpo-
32941 ':F‘JFII‘@QO)

5.22 multiprocessing

W7 multiprocessing. shared_memory ¥k, (i Davin Potts ¥E bpo-35813 15k, )
1E macOS |, IAEBGAME I Esh i Ri2 *spawn* B3R, (H Victor Stinner ¥£ bpo-33725 H1 57k . )

5.23 os

1E Windows S T pR%L add_d11_directory () I THESAY BB HH] ctypes MZL DLL A
AN AL /MR & %42 . (H Steve Dower 7E bpo-36085 HI5THR . )

W T #H) os .memfd_create () RT3 memfd_create () 24 . (1 Zackery Spytz Al Christian
Heimes 7£ bpo-26836 H1 ik . )

fE Windows |-, KFSH T PR fFAT o, (A58 H SR IER) WTIIZHOCHEBRAHRIER
i, FRilth, os.stat () BUAERF& i DT HAE RGP CRFRIAEAI N ZE, T os. lstat () FFHITIHFHEARIE N
U WEMATS, MHEM os.stat () FTFFHAMWEMIT S . FEEHIT, stat_result.
st_mode ¥ H AR S4%RE M E A AR B AT AN B S_TFLNK. BEAR{HHAWRh SR EARNT 5, THK A
M stat_result.st_reparse_tag @,

1£ Windows I, os.readlink () PRZERENEEHUH SRIER:. R 1slink () &XHRERER M False,
L E e islink AR RSN ERM N E &, ML os. readlink () Fr5| &R RS HLLE
DU A B .

(Hy Steve Dower 7£ bpo-37834 H1iiHk. )

5.24 os.path

R A RESE R os.path FREHI AN exists (), lexists (), isdir (), isfile (), islink (), PA
J¢ ismount () MAEX THEFE OS ERLER AW EFELF WA RE False ARG K
ValueError a{H 72 UnicodeEncodeError | UnicodeDecodeError, ([ Serhiy Storchaka ¥£ bpo-
33721 ik, )

expanduser () 7£ Windows [ ¥{¥£ i ] USERPROFILE FRIFAS &1 AN P HOME, G E#HAS N —H
FH P % . (B Anthony Sottile 7£ bpo-36264 H1 5Tk . )

isdir () on Windows no longer returns True for a link to a non-existent directory.
realpath () f£ Windows EIFES PHBIEMNT A, WA BERR H SRi%H .
(Hy Steve Dower 7£ bpo-37834 H1 k. )

5.25 pathlib

R E A RE S R B pathlib.Path 5 ¥ Bl 4 exists (), is_dir(), is_file (), is_mount (),
is_symlink (), is_block_device (), is_char_device (), is_fifo (), is_socket () FAIEXF T
FHE OS B LR S AMFEF I BEIZRF 2R 1 False 1A &5 K ValueError B H ¥
UnicodeEncodeError. (H] Serhiy Storchaka ¥ bpo-33721 HTifk. )
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ININT pathlib.Path.link_to () HFAIEE AL, (i Joannah Nanjekye 7£ bpo-26978
qjﬁ‘%kO)

5.26 pickle

pickle § @ FIALEXT CHLALH Pickler BIFE WL & LAHFIAN) reducer_override () HEREH MK
BRI EEZ 4 . (1 Pierre Glaser #1 Olivier Grisel £ bpo-35900 A 5Tk . )

5.27 plistlib

WS T R plist1lib. UTD HJE8) T X U5 A Z84d NSKeyedArchiver 4 (¥ —HEH] plists (13 #F. (i
Jon Janzen ¥E bpo-26707 F1 57k )

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',

'operation': 'filter',

'source': 'input.txt'}

(h Rémi Lapeyre f£ bpo-30670 H BTk . )

5.29 py_compile

py_compile.compile () P/E XM, (1 Joannah Nanjekye ¥£ bpo-22640 HTTHR . )

5.30 shlex

BT shlex.join () HREMEN shlex.split () WHHEEAE. (1 Bo Bayles #F bpo-32102 FRETHR. )

5.31 shutil

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

shutil.make_archive () FUFEXTHAIITASERIA [ ] modern pax (POSIX.1-2001) A& PASE T A RS AR EAI AR
W2t EREGRR B X tarfile BEEAAHN L. (H C.A.M. Gerlach 7£ bpo-30661 H1 5Tk, )

17



https://bugs.python.org/issue26978
https://bugs.python.org/issue35900
https://bugs.python.org/issue26707
https://bugs.python.org/issue30670
https://bugs.python.org/issue22640
https://bugs.python.org/issue32102
https://bugs.python.org/issue20849
https://bugs.python.org/issue30661

shutil.rmtree () 7£ Windows FIFERFEIR H SRIEH A 23 A BB BRI i 2. (1 Steve Dower
1E bpo-37834 HiwTHk. )

5.32 socket

I T1EHER) create_server () fll has_dualstack_ipv6 () pREVAHSIEAECE IR 55 25 E BT IN B A
THOUT T AL S5, A FETER— B P R i %52 IPv4 fil IPv6 %32 . (1 Giampaolo Rodola 7 bpo-17561
TR )

socket .if_nameindex (), socket.if_nametoindex () fll socket.if_indextoname () HI T L
1£ Windows 528, (1 Zackery Spytz £ bpo-37007 H1 57k . )

5.33 ssl

W T post_handshake_auth fll verify_client_post_handshake () 458 HM#I 4G4 TLS 1.3 42
FJ5HAE. (H Christian Heimes 7 bpo-34670 H1 5Tk )

5.34 statistics

WMT statistics.fmean () fEN statistics.mean () AYSHLEE A2 SEUR A . (1 Raymond Het-
tinger A1 Steven D’Aprano 7& bpo-35904 15Tk . )

WINT statistics.geometric_mean () (fj Raymond Hettinger ¥£ bpo-27181 TR, )

WY statistics.multimode () AT iR [Bl&H WAEA4) %% . (1 Raymond Hettinger ¥£ bpo-35892 1t
9]

AINY statistics.quantiles () MTREIRED R A2 AR XA (FIHMN DAL, 2 Arsm
7). (H Raymond Hettinger 7£ bpo-36546 H15THRk . )

IINT statistics.NormalDist T BIERIERBENLAL & 1) EZS57. (f Raymond Hettinger 7E bpo-
36018 H5THk )

>>> 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]
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5.35 sys

VT 360 sy . unraisablehook () BHL, AT TRMIERHANTAT Ru3I RIRA". © otk
T B Python WA N AT . BLAT, 4 MBI R AL FRS (g collect () FFA|%
M55 . (B Victor Stinner £ bpo-36829 H1 5T . )

5.36 tarfile

tarfile BIHRIIAEXSH R IHASERIA {4 ] modern pax (POSIX.1-2001) #%=T A 2 Z R GNU £ J@igl. X
WA FREAL AN AT A% U G — i (UTF-8) 27 T IS F-E nl Bt , iS40t 7 Hth—2ez54b, (i CAM.
Gerlach 7£ bpo-36268 H1 57wk, )

5.37 threading

WINT M threading.excepthook () AU AR R IRN threading. Thread. run () B%. B
AT EE 3R DA s AR Ab PR R 43R Y threading. Thread.run () 5% . (H Victor Stinner 7£ bpo-1230540
TR )

I T H M threading.get_native_id () ERPAK threading.Thread 2K native_id @M. B
M4 3R 18] A2 I 20 TiC 45 24 T 4R AR 10 SR AR BB AR 1D IR ER B -6 EWTH, 2L get_native_id
THRVEN . (1 Jake Tesler 7 bpo-36084 H1TTHA. )

5.38 tokenize

R GUR R BT AR, tokenize MIHLIIYES BN NEWLINE FE4F. AT AHPIEE S C ik
AT N ERAT AHPEES . (F Ammar Askar 7E bpo-33899 H1 5Tk, )

5.39 tkinter

JE  tkinter.Spinbox W' ¥ W T 5 ¥ selection_from(), selection_present (),
selection_range () il selection_to (). (H Juliette Monsel ¥i bpo-34829 FH Tk . )

1F tkinter.Canvas NI T HE moveto () o (Hi Juliette Monsel £ bpo-23831 FRTTRR . )

tkinter.PhotoImage XIFEHA transparency_get () fl transparency_set () F7¥%. (H Zackery
Spytz ¥E bpo-25451 F1 ik . )

5.40 time

>4 macOS 10.12 Fh0 T Fir i 4h CLOCK_UPTIME_RAW. (Hj Joannah Nanjekye 7& bpo-35702 F1 k. )

5.41 typing

typing BRI T —28 5

o —ANIFHBEE BEMP) TR, S W, PEP 589 fil typing. TypedDict. TypedDict H i Jf #4534k
e BRI UL MRS EOR S I 4752 total=False” DA SR 4R Ay ] 1 0
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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 Z5FIFEHH— AN S BR M{E W PR — 8k
AR E T HA:

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

o "Final” A% 5. BREL. 2L, &0 PEP 591, typing.Final fl typing.final () . final [JREHFS
TR SRR A R T 121k . TRk Fp

pi: Final[float] = 3.1415926536

o i E X . Z L PEP 544, typing.Protocol fll typing.runtime_checkable () . faj B[ ABC 1
i typing. SupportsInt MAER Protocol 12K,

o FHIPMNZE typing. SupportsIndex,

* BinIKEL typing.get_origin () fil typing.get_args ().

5.42 unicodedata

unicodedata BRI E T M T Unicode 12.1.0 KA.

BIIREL is_normalized () IR HRIIE AT A R E IEMIE, 52 LB 745 5 R AL
Fif9 2%, () Max Belanger, Dav1d Euresti f{] Greg Price ¥F bpo-32285 /1 bpo-37966 H1 57k . )

5.43 unittest

WY AsyncMock PACREFHIRAN) Mock. [A BN T A0 B 0 Wr 5 s EOH T3, (F Lisa Roach 7£
bpo-26467 I EHk. )

unittest S fill T addModuleCleanup () Ml addClassCleanup () PA X #f X} setUpModule () #i
setUpClass () #Ef7iEM . (Hy Lisa Roach ¥£ bpo-24412 15Tk, )

— LU RO E A R T Bl — A Br i A 515 . (H Petter Strandmark 7F bpo-35047 H15iHk. )

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

N

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)

(continues on next page)
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(R —H)

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

if _ name_ == "_ main__ ":
unittest.main ()

5.44 venv

MAE venv LEFA & F#e 08 Activate.psl {4 H T-7£ PowerShell Core 6.1 T35 BRI EE. (M
Brett Cannon £ bpo-32718 H1 ik . )

5.45 weakref

H weakref.proxy () 1% BTG IR bk HA SR AR Z FAF ML SR Mol iz JAT @ fil e=. (1 Mark
Dickinson 7E bpo-36669 F1 57k . )

5.46 xml
4t DTD SN Z AR, RN T xnl . dom. minidom il xmL . sax HEHUR FEALEION G
&, (i Christian Heimes ¥£ bpo-17239 HHTTHk . )

xml.etree.ElementTree A . find* () HFELIFEEAERAU {*tag, WERSZEMHS
I DA B AR 0] 45 5 iy 44 25 8] FR T A AR %5 {namespace}*, (H Stefan Behnel £ bpo-28238 Hi 5Tk )

xml.etree.ElementTree A 3t 42 4t T 32 F CI14N 2.0 9 31 8 40 —xml.etree.ElementTree.
canonicalize (). (Hj Stefan Behnel £ bpo-13611 F1 57k, )

xml.etree.ElementTree.XMLParser [ HFRXF @3 1 BlJE 5 start_ns () fl end_ns () F
B SR ERE . A, xml.etree.ElementTree. TreeBuilder HARHEEE HACBA 1R
FIAL PR AR EN T ETE T A 2 . (1 Stefan Behnel 7% bpo-36676 Fl bpo-36673 Hi 5Tk . )

5.47 xmlrpc

xmlrpc.client.ServerProxy IAE XA 1%N) headers 35k 50VE R M [ B35 SR & 2619 HTTP #5:3k
5. BEARAE B AR 22— A A BRI A SR R DA IE TH B S Pk i 235 AR AT RE . (i Cédric Krier 7
bpo-35153 H1 5tk )

6 TEHEEMLIL

e subprocess B IFEREAE S LM L R os.posix_spawn () HREVATEFFHERE. HEI, B
F 4 B P macOS Al Linux ({1 glibe 2.24 s FRIMRAS ), 2RI 2 DA 2544

— close_fds “RAHE;
— preexec_fn, pass_fds, cwd Fl start_new_session To KK H ;
— executable JAZ & —AH 3%,
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( H1 Joannah Nanjekye F1 Victor Stinner ¥E bpo-35537 H1 57k, )

e shutil.copyfile (), shutil.copy (), shutil. copy2 (), shutil.copytree () fil shutil.
move () fE Linux 1 macOS | &f{#i & % J@ i) fast-copy” &5 1H l//{ ,EJ&JZK “fast-copy” =M E
U'T%M’E?’ii?liﬂ‘ﬁlj MM R FERE 7 out £d. . write (infd.read () )” SFHRAERTHH] Python H1¥)
F P2 a 2 X . 7E Windows | shutil.copyfile ( %ﬁ)ﬂ%ﬁé@%ﬁ%%?*z (1 MiB i A2 16
KiB) BT memoryview () i shutil. copyfileobj () A, FE[R—4 K N3 DL—~ 512
MiB {433 B4 THAE Linux J:Q/Jjg +26% , 7F macOS |-~ +50% , {F Windows J:jy +40% , HLAMEIE T
FET /D CPU JE#. £ 0 shutil-platform- dependent efficient-copy-operations —7. (] Giampaolo Rodola
TE bpo-33671 F15THk. )

* shutil.copytree () 2R#FEHITHEAN os.stat () fHMEH os.scandir () EEITH DK
B #EU1—408 8000 S H Sy JFHE FHE Linux F 292k +9%, 7 Windows |k +20%, *fT
Windows SMB £ = HZ NN +30%., Ak os.stat () BREFEHPREWIEL T 38%, {§if5 shutil.
copytree () fEMLE RS E 4R IHu# . (1 Giampaolo Rodola FE bpo-33695 FH G Rk . )

* pickle B AIERIAPMLIAE A Protocol 4, #7E Python 3.4 shfl5| A EHt T HH Python 3.0
&7 I #Y) Protocol 3 B4 P REFNSE /N &l R

* M PyGC_Head B[ T —4> Py_ssize_t il fi. AT ERE GC XI5 (0 tuple, list, dict) F/Ngi2b>
T 45 8545, (H Inada Naoki £ bpo-33597 H1 ik, )

e wuid.UUID MAESMHH _ slots_ DA NTER. (1 Wouter Bolsterlee #] Tal Einat ¥ bpo-30977
HITTHR . )

* operator.itemgetter () HYMERESRTT T 33%. UL TSHALEE, I WLAYTETCA b AR R
BRI T — Rk (@ ARrEA T i 2L A 6i) . (1 Raymond Hettinger 7 bpo-35664
TR

o PR THE collections.namedtuple () PHYFEER . ENIFERHEEZR THRELAL, Bk Python
Wb B sE Il As B A B2, (H1 Raymond Hettinger, Pablo Galindo # Joe Jevnik, Serhiy Storchaka 7F

bpo-32492 F1 ik, )

o QARE AR AR AR R BT A (B AR RS T __len_ ), list #iE#F A2l BBl N
TG pfi X o XA i A 2@ i 21 R B U o5 T3 T 12% . (1 Raymond Hettinger i1 Pablo Galindo 7
bpo-33234 H1 k. )

o JOWRENEIEMGE. S ETURIBHERE BT, 2 A7t — TR slots FOTELABE . (1h Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, £l Serhiy Storchaka ¥ bpo-36012 H1 57
ik )

o WO TRV Z B R R S B R TT A o X (A5 L LU TR B N L R B R R T T
20-50%. (H Serhiy Storchaka ¥E bpo-23867, bpo-35582 F bpo-36127 H15i#k . )

* LOAD_GLOBAL $54FIAE £ fifi il 5 1) per opcode cache” HLifil. "B A EIAESE T T K2 40%. (H Yury
Selivanov F1 Inada Naoki £ bpo-26219 F137HR . )

7 fa8&%1 C API 3§ %

o BRI\ sys.abiflags B — 2554 pymalloc () m AR A TG 5 X (LIS 2745 A pymalloc 14
AL RS ABLIY) HILE#AFR. (i Victor Stinner 7£ bpo-36707 H1 5Tk . )

BB
- H&2e3 python3. 8 #)F, AFHA python3. sm #&fF.
- H&4923E python3.8-config A, ARFA python3.8m—config Hi7A,

2N SE XU EE DB R 8 MEE DY R P &E
=T PR AR R 22 R B B 5 I M PyPL R # B9 A5 H:. DA Linux 4 5], Python

N\

[ 3
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37 B G & .cpython-37m-x86_64-1linux—-gnu.so fE Python 3.8 H @ K

cpython-38-x86_64-1inux—gnu.so,

o BT A S S0 DATE G i X 43 AN Rl R 26 APL:

- Include/*.h W NAIBHEIAFFEMR C APL,

— Include/cpython/*.h 4 CPython % &I AFAEN C API; AN API, F4-FAH API [
_Pyor_PY Hi%,

— Include/internal/*.h WA CPython 5% B AL G WEP C APL, i API RN E £ 18] N IEAAR
WEH HARRAE CPython PAAMEE FH o BATTAA A FFANEE FH -4 1] B 5 1) 7 >R 151 ﬁﬂﬁﬁt%%%ﬂ PEBE BT
S E Fz 7 1R) CPython P SEICHE AN ] BR AR . T o it APT AR 2 ifiid make install
LA o

(Hy Victor Stinner £ bpo-35134 Fil bpo-35081 ik, #H5 TAEH Eric Snow ¥E Python 3.7 Fr ki . )

o FETEHCNHSNIR R TBSEBMRRIIEAE R, ENAHSH SRR, 2
A R . fin:

- Py_INCREF (), Py_DECREF ()

Py_XINCREF (), Py_XDECREF ()

PyObject_INIT(),PyObject_INIT_VAR()
B HRE: _PyObject_GC_TRACK(),_PyObject_GC_UNTRACK (), _Py_Dealloc ()
(Hy Victor Stinner ¥E bpo-35059 15k )

PyByteArray_Init () flPyByteArray_ Fini () EREE#FE% . ‘©11H Python 2.7.4 il Python 3.2.0
AL, eHERRTEZ R APL (R i ABD Z 48, Ff AR S A CHY. (i Victor Stinner 7£
bpo-35713 TRk, )

PyExceptionClass_Name () M4 REHIMAERE const char * [fijJf char *. ([ Serhiy Storchaka

JE bpo-33818 F1 ik, )

Modules/Setup.dist 5 Modules/Setup WiZEMWILFEW G, 2 HITET # CPython JEALA IR},
TR B AT $E Dl Modules/Setup.dist (TEIFEAGHN) 3| Modules/Setup (TEMJEA M) PAR L
J:{E?E’JETJE&W IHFRRERTT A B R U — it AL, (HACHZXTHE R CPython JF & #ERE I HF & 3538
R PERIRRIST, PoAICHE DI SRRl R 350k 2R K

BAEM R 2 & MURIS A A ) Modules/Setup BERUER. Ay B E il % SCAF I & & 7E
CPython [~ git 7 XK T SCPF A AES AT SRS, st A DKo A g 5T A H A i 2R B —

(1 Antoine Pitrou £ bpo-32430 5Tk, )

FF Python ¥ 40k C #AR KRB 4N PyLong_AsLong () PAMAA "1' Z FEREAELRAK X R IT
E@%ﬁﬁ@ﬁmﬁ%ﬁn PyArg_ParseTuple O BAEWRATREHF SN __index_ () FRIRITETA
& _int_ (). XMTAFA __int__ () FEMHEEA __index__ () HEMXTLR (FlUN Decimal Fl
Fraction) H BTNk XJ‘?;@%T __index__ () X4 PyNumber_Check () BAERFIR 1]
1, PyNumber_Long (), PyNumber_Float () fl PyFloat_AsDouble () FIAE LIS A GEH K< {di Ff
__index__ () 5¥. (H Serhiy Storchaka 1 bpo 36048 Fil bpo-20092 H1 7 ﬁ}( )

o BB R IAERF I EATHE PyObject _Init () (MHEHXVHZ PyObject _INIT) WG| it
BMAZTE PyType_GenericAlloc () Hi. @‘EA@QWMJ\EB@‘Z*iﬁ@ﬂﬁ@%‘éﬂTﬁE%ﬁgi&ﬁﬁﬁ%‘o (H
Elizondo 7 bpo-35810 H 5Tk, )

B PyCode_NewWithPosOnlyArgs () FRiFQIEAASXIZ BN PyCode_New (), {HirH —4>
HiHN) posonlyargcount T2 DAFEWAAL IR B 2501 % . (i Pablo Galindo #£ bpo- 37221 '43 THk )

* Py_SetPath () MIES¥ sys.executable W NIEFE#PEAL (Py_GetProgramFullPath ()) I
ANEFEFZ I (Py_GetProgramName () ). (H] Victor Stinner ¥£ bpo-38234 HITiHk . )
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#H

o distutils f{ bdist_wininst @A PEEFM, HBH bdist_wheel (wheel ). (H Victor Stinner 1
bpo-37481 Hgit. )

* ElementTree %8t 1 ) © # J] /7 ¥ getchildren() #l getiterator() B 7E £ 5| k&
DeprecationWarning i PendingDeprecationWarning. B THHE Python 3.9 ks % . (i
Serhiy Storchaka 7 bpo-29209 F1 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 i fileinput.
FileInput B __getitem_ () HEC#HFH.

XETTIER SIS B E N index T2, FFUCNIRIEITT—2<H . (i Berker Peksag 7 bpo-9372 15t
#k.)

e typing.NamedTuple KB FHFH T _field_types BHEMHEEG R EER __annotations_
JE. (i Raymond Hettinger 7£ bpo-36320 H157#k. )

e ast 2§ Num, Str, Bytes, NameConstant fl E11lipsis gl b E 37 HRK-AE AR K ) Python A Hhgh
Mg, N4 Constant. ([ Serhiy Storchaka 7F bpo-32892 FR Tk . )

e ast.NodeVisitor S SRS visit_Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () M visit_Ellipsis() BAEC ##F B, 3 HAE K R K Python iy 4«
RN BB . IR visit_Constant () R ACBE T A & &7 . (H1 Serhiy Storchaka 7
bpo-36917 HigiHt. )

e asyncio.coroutine () decorator & F f HBAE 3.10 i85, AW RGasyncio.coroutine
B async def #L. (H Andrew Svetlov 7£ bpo-36921 H1 57k . )

* 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 *Eﬁ&*é@?ﬁﬂ@%ﬁuﬁ%a%ﬁﬁﬂi: lgettext (), ldgettext (), lngettext () #
ldngettext o EATTIR B B YR ) AT ER L A0SR M S Y A E A 2R R ) R T RE TR A T
ﬁﬂz%{ﬂg Eﬁ%ﬂﬁﬁi{zzﬁﬁﬂa Python 3 H1i& [i] Unicode P45 H Y ERAEVE AR o i 1T A BR B50H0
EAEMH.

K% bind_textdomain_codeset (), J¥k output_charset () il set_output_charset (), A
FiEEtranslation () fllinstall () Y codeset FTEZ:Hi) Z%ﬁ#ﬂ% HEREAGE T l*gettext O
PR%. (H Serhiy Storchaka £ bpo-33710 EP TRk, )

* threading.Thread i isAlive () F¥EF M. (H Dong-hee Na fi bpo-35283 FHTTRR. )

o B SEIN N ERY R R BN RE X1 A Decimal, Fraction PASAEAH 1&7?)5‘25?
P REBR S EIREE (BIEA __int_ () FEMEEA __index_ () H¥E) BUNG K 57 A,
AE AR AS KR4S . (F Serhiy Storchaka TE bpo-36048 H15THk . )

© PN SEUEN K SR sy N E T -
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— functools.partialmethod (), weakref.finalize (), profile.Profile.runcall(),
cProfile.Profile.runcall(), bdb.Bdb.runcall(), trace.Trace.runfunc () Lﬁ
curses.wrapper () HH func.

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

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

- contextlib.ExitStack.callback (), contextlib.AsyncExitStack.callback () #l
contextlib.AsyncExitStack.push_async_callback () ) callback,

— multiprocessing.managers.Server vl multiprocessing.managers.
SharedMemoryServer [ create () FYEF M ¢ Fl typeid.

- weakref.finalize () WY obj.
TEA R IA) Python Ht ) ‘EAT1RE A A FRA7'E 281 (1 Serhiy Storchaka ¥ bpo-36492 H1 57k . )

9 APl 5%:14a)38 Rk

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

e H Python 3.3 #, M collections A ABC IUMGECFHH, MM Y4M collections.abe #if75H
Ao M collections T AfHEVETE 3.8 HEFMCHHRERR, (HAFHERE] 3.9 b, (2 bpo-36952.)

» macpath #ilt, ¥ Python 3.7 FFH [, EWAEE. (1 Victor Stinner ¥£ bpo-35471 HTiEk. )

* B platform.popen () CHFFR, ‘E H Python 3.3 B F T - # U os . popen ()« (M Victor
Stinner £ bpo-35345 15Tk, )

* K%L time.clock () ©#FEFR, B H Python 33 EiC #7 H: WH MM EAKFRKUH tine.
perf_counter () 8{ time.process_time () AFEEAE BRI E X947 H. (H Matthias Bussonnier
FE bpo-36895 15tk )

» pyvenv HIARCYREK, HEFFNH python3.8 —m venv KA BIEIRE 7 1R pyvenv JIA BT K
Python fifREpeix— % . (Hy Brett Cannon £ bpo-25427 H15Tik. )

e parse_gs, parse_gsl fll escape B cgi fREFGEFREER. X LK% H Python 3.2 B Ak E 9 F
H. BFINVECAHM urllib.parse fil html HERSA

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

* XMLParser Mg AL himl 28 EMRBCAALMANERFFAE Python 3.4 FHERFF . Frf HARIE
SIS R TS H (1 Serhiy Storchaka 75 bpo-29209 H1TTHK. )

» XMLParser HJ doctype () H¥EC 2% . (1 Serhiy Storchaka ¥£ bpo-29209 H 5Tk . )
* “unicode_internal” Z iR O 92145 . (1 Inada Naoki 7F bpo-36297 HITTk. )

e sqlite3 ) Cache il Statement XWEOAFHAHA M. (1 Aviv Palivoda 1E bpo-30262 H1 it
ko)

e fileinput.input () f1 fileinput.FileInput () " H Python 3.6 & il & #% Z & H 7 H 1Y
bufsize XEFSEHOW IS, B Matthias Bussonnier E bpo-36952 F1 5k . )

e ¥ Python 37 W F H M B % sys.set_coroutine_wrapper() Hl  sys.
get_coroutine_wrapper () S . (i Matthias Bussonnier ¥£ bpo-36933 H1 57k . )
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10 #48%| Python 3.8

AT T ST R DA AT e O ) A AR AR I

10.1 Python T AR

» yield kX (14F yield M yield from 14)) SHEA AVFTEME S URIE Mg R AP ] (H for
TR AN T IR O 5B 50k S ) o (i Serhiy Storchaka 7E bpo-10544 FHTTHR. )

o YARESHI (s Ml is not) SHFE XA FIHAE (BIINFAFER AT — [F) 0 I gideds A E & 7
4 syntaxWarning. iX7E CPython Wil @ WATHY, HIFARIE T & WIfkik. &S 2T
BUTAHEMEASM (== and !'=). (1 Serhiy Storchaka ¥ bpo-34850 FF k. )

* CPython RS AE R LU BT W] DA 5 - 7 Python 3.8 HriX Al bl /DAL . Hpsilh, MRELT
SARBURPE S | &1 55 A S P20 . (H Serhiy Storchaka 7 bpo-35459 HIGTH#R . )

* MINE S bool, int, float, complex FIFRMERER—LAP LT __str_ SCHL. EAIIAESM
object YFiK _ str_ (). MENEER, XL TERPEX __repr_ () HEHITZWENTNF
73R, (1 Serhiy Storchaka 7 bpo-36793 H157 7k . )

* £ AIX I, sys.platform f A FHHEFEBRAS. EREZ 'aix' WA HZ 'aix3’
raix7's T EIHAY Python A &S ZMA S, HHHERE S MM sys.platform.
startswith('aix'). (] M. Felt ¥£ bpo-36588 I TiHk. )

e JLFE PyEval_AcquireLock () Ml PyEval_AcquireThread () 15 24 fif B 28 & 25 4k it 9 )&
PR EE LM FILR R, PAF {15 PyEval_RestoreThread (), Py_END_ALLOW_THREADS () DA M
PyGILState_Ensure () fREF—2 MR ANEELXFEMITH, iH@SRAN _Py_IsFinalizing () 8§
sys.is_finalizing () #£3Pi% I H . (H Joannah Nanjekye ¥£ bpo-36475 H 5T Ek . )

10.2 SEgAY Python API

* £ Windows |- os.getcwdb () MEFILES# ] UTF-8 4l 4421 A 2 ANSI RIS T : 155 F PEP 529
THEEARER . ZEEHE Windows FANFHEFEM . (1 Victor Stinner £ bpo-37412 F157Hk . )

* PUTE subprocess.Popen FEHLUENL T2 os.posix_spawn () ARG LFRYPERE. TEE M T
Linux f#] Windows T &4 fl QEMU ] AR #Ll#% I, ] os.posix_spawn () [ Popen M1Eds A&
PR “RAENFRT” XA ERE | R E . @ik R R MOF R Bl —AN4EZE ) returncode, (H
Joannah Nanjekye F/1 Victor Stinner ¥f bpo-35537 FH 5T Fk . )

* 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 () F{ENSFFEMZMEATE R4 . (H Victor Stinner 7£ bpo-36348 HH TR . )

* ¥ platform.popen () EMHNE, © H Python 3.3 EE 97 H : #HMH os.popen () . (H Victor
Stinner ¥E bpo-35345 W1 5Tk, )

o ML NSRS statistics.mode () BREAS LR RN . TRFSCN R [FIFE A L0 i 2] 1Y
#— . (1 Raymond Hettinger ¥ bpo-35892 HH i fk. )

e tkinter.ttk.Treeview ] selection () F¥ENFREZESE . S50 % T i 28 A
Python 3.6 F1E 3T . iH#H L1 1 ERIA selection_set () RPZE1E#E. (1 Serhiy Storchaka 7§
bpo-31508 H15iEk. )
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xml.dom.minidom [ writexml (), toxml () Fl toprettyxml () J7iEPA K xml.etree [
write () JEIAEL ORI P& BT . (H1 Diego Rojas I Raymond Hettinger #£ bpo-34160 Ht
BTk )

A BEARFT IR dbm. dumb 086 FEIAEREE HEEn . QEAREIRERAEAE, B ot R tw e AR
Y dom.dumb.open () AFAIEEPERE. (i Serhiy Storchaka ¥£ bpo-32749 HTTHR. )

{E XMLParser HTHH5E X doctype () FIEHASTHMIAM, HRH-SE A H RuntimeWarning
M4 DeprecationWarning. #§7EHFr & X doctype () F AL XML doctype . (H
Serhiy Storchaka 7£ bpo-29209 H1 k. )

IAEY A & LUK RFEAL 4 type.__new__ WA a4 __classcell _ AMHF5 %
RuntimeError, fF Python 3.6-3.7 12 N|J/25| & DeprecationWarning. ([ Serhiy Storchaka 7
bpo-23722 Wik )

cProfile.Profile KIER[ i H/E L F 0 P4, (1 Scott Sanderson ¥E bpo-29235 FH TRk . )

shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fil shutil.
move () &fli P& LB fast-copy” &4 H (3l shutil-platform-dependent-efficient-copy-operations
—).

shutil.copyfile () #£ Windows [AJERIAZE v X K/ 16 KiB 24 1 MiB,
PyGC_Head Z5H LB SE A AE . T A BB R 5 RIDE . 49 E S . (20 bpo-33597.)

PyInterpreterState £ 4% A "internal” Sk 3044 (4 5152 Include/internal/pycore_pystate.h), /i
B PyInterpreterState fER{A APL (DARAR IR ABL) W—FB R FT A o SO R 2544
PUEATF B R AR W), AT A ERATEE BT (B2, QERRE SR b i — e 2
AFLA B IF B B AT, WEEFF—A BPO W\, FRA1E BRI TR (W R
A APTEINT Mg REL) « (S0 bpo-35886. )

WAL A V-5 N mmap. £lush () FEERSTEREIRHR ] None AR RAI G| K75 . ZRIEAT
T BP0 Windows T A MR P IERAE ; FERIGETR M . Unix T 2788 R
TERMNT | K& 4%i% . (il Berker Peksag 75 bpo-2122 H1i7ER. )

xml.dom.minidom il xml . sax fEEHRERA A FALFRAMPESL/R . (H Christian Heimes 7E bpo-17239 1
TR )

M H R dom 4R FE (dbm. dumb, dom.gnu 5% dbm.ndbm) G5 ¥ <5 & error (dbm.dumb.
error,dbm.gnu.error B dom.ndbm.error) [iifig KeyError. ([ Xiang Zhang ¥£ bpo-33106

TTHk. )
expanduser () £ Windows FIXFI ] USERPROFILE IS NI ] HOME, JGEHE AN
—f Pk P15 . (Hy Anthony Sottile £ bpo-36264 H1TTHR . )

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 fimeout, 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_dl1l_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,
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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.)

o KIKF pgen )k SRR BCAE HAk 4l Python SEBUUACS C iR Fk . (i Pablo Galindo 7E bpo-36623 H1
TRk )

* types.CodeType FEM AR IS NI EFIG T —1NES (posonlyargcount) DA HEFE PEP 570 g
XA BRI E S S — S8 (argcount) AL R B S H SECE (B IURAESED. types.
CodeType HHEH] replace () F¥ER I TFibACHS 345 future 451E.

10.3 C API i3

+ ByCompilerFlags 4% M) /K U I T — A i 9 of feamre_version “ Et. & Fi % ¥ ¥) W 1t %
PY_MINOR_VERSION. % FBUNIN&HIZME, 4 H LY PyCF_ONLY_AST £ of_flags H i B AR
WA 29 . (1 Guido van Rossum 7 bpo-35766 HH 5Tk )

* PyEval_RelInitThreads () BT M C API H1 & [&. B A N 24 o & = #b  J1; 3F ok A
PyOS_AfterFork_Child (). (M Victor Stinner ¥£ bpo-36728 H15iHk. )

o 7f Unix |, C ¥ A4 Fgiddd: 3| libpython, {H Android F1 Cygwin 4} . 24 Python # % AR, 1ibpython
RUJ{# ] RTLD_LOCAL %k, Mkl RTLD_GLOBAL, Z Hif#f f§ RTLD_LOCAL T\ & AT] BENN 4
FEH:E| libpython () CP T, FlUNiET Modules/Setup [ *shared* Fir @ IARHEE C 3~
J&. (rh Victor Stinner 7£ bpo-21536 F1 57k . )

*TfE f# M B M & (H W (il W PyArg_ParseTuple(), Py_Buildvalue(),
PyObject_CallFunction () % %) i 0 # WK X W A E X PY_SSIZE_T_CLEAN P71
Y45 K DeprecationWarning., BHAE 3.10 B 4.0 #8145, 1257 arg-parsing | @i . (A
Inada Naoki 7£ bpo-36381 H1 ok . )

o WEAMBLR A L (BN A PyType_FromSpec () @M L HBI) &R FF— DX H AT 5
RIS . A XEAEBMI LT it E/ED M PyType_Genericalloc() B EERKEH
B B 4 PyObject_Init () fll PyObject_INIT (). iX{# i i+ This makes types created through
PyType_FromSpec () Frl@EB 4T 5 8 A i i oAb 2 04— 2.

S BER AL AN Z S o

FESFEREO T, X ZEA A WA . (H2, FENRLEE e T b8 (dire
KT G ) B T RRAK N SR . BB P O, ik B TR AR S e o T A [ R 2 A
%1% % Py_DECREF,

BUE A H R X LU RRS AR F 3.8, H A M &

- BB 2 I R RX R ER R Py_INCREF —— W1 2R A Wi, X ] A& A 7E 7 1)
PyObject_New (),PyObject_NewVar (),PyObject_GC_New (),PyObject_GC_NewVar ()
AT ARG PyObject_Init () B PyObject _INIT () MyH & LA HLAFZ )5

NG

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

(continues on next page)
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(R —H)

return foo;

}

— PRI HEAEE R B A 2 X tp_dealloc RSB RA5 | AL
il

static void
foo_dealloc (foo_struct *instance) {
PyObject *type = Py_TYPE (instance);
PyObject_GC_Del (instance) ;
#1f PY VERSION_HEX >= 0x03080000
// This was not needed before Python 3.8 (Python issue 35810)
Py_DECREF (type) ;
#endif
3

(Hy Eddie Elizondo £ bpo-35810 15Tk . )
* Py_DEPRECATED () ZT &N MSVC S XN AL AUIRAEAT 5 44 PR Hil o
N/

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

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

MR ATRELXRERTRAMY BB SR HFAEE BB =y BESR TS
) PyTypeObject [ 1% H A 24 Bl Python Kt 4% fif 2L 3K (%) i A &= i, f$4 tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE RNEHEAEELE tp_finalize Z HiHHAEED).

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

e PyCode_New () 158 AL EISIN T HHITES (posonlyargcount) DA F; PEP 570, F5HAAN RV B S5
%

e MK¥ PyNode_AddChild () #l PyParser_AddToken () IUFEREZH AN int B3 end_lineno F
end_col_offset .

o I MinGW T H 4% %) python38.d11 [ 1ibpython38.a SCIFE ARFALE TARMEY Windows
AR WEARARTRE SO, I gendef fl dlltool THORA T, iX£E T H 2 MinGW binutils
LI — 4y

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

B 22N pythonXyY . d11 e B B 1222535 15 DA S Windows [ R ASFIE T . 152 5 using-on-
windows [ 215 H . IZEERIEN YIS pythonXY. Lib R HE T, Xl % 2R Python %
BEPAZ IR Libs Hat.

(Hy Steve Dower £ bpo-37351 H1 57§k )

10.4 CPython 583935

o MEREASE I ol i P AR R IT B AR AP 3RS T ik nikas INAE 2 At e 2 2 R R R o
#H -~ break, continue fll return I HIGEBRAH .
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BT $:4EfS BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP fll SETUP_EXCEPT., sl T 11 #
YETS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY ] POP_FINALLY. 4 T END_FINALLY #l
WITH_CLEANUP_START W4T H.

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

o W T ENW RS END_ASYNC_FOR I TAL Y445 1F asyne for fREF T —HiH 5| LM 55 . (H
Serhiy Storchaka 7£ bpo-33041 H15iHk . )

* MAP_ADD HU{ER HUE A RAY S — D IUR M N5 AR . AR s PAEAS 7 i x(BE 4n PEP
572 iR HIREE, BB AAEMEHZ HIPOR{E. (1 Jorn Heissler 7E bpo-35224 HiGTHK. )

105 ®ERfIIR

PNINT A W B X6 1 00 A% S ) 7 A 73 B Tools/scripts/var_access_benchmark.
pv. (H Raymond Hettinger ¥£ 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

(continues on next page)
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(R —H)

Timing loop:
loop_overhead 0.3 0.5 0.6

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