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» PEP 578 - £ XA U A E 2 A T 14
* python -m asyncio zf7EA4 M F4 REPL


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

1 RE-A/HER
2 FEY T
21 BMEFER

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

FEXAR B, RAEFAA ] AR A Len O PHIK:

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

ALY 2t b 3 T BT T DU Rk s UG o 5 G I PEREX S R D, —UAGil T Ie i e s ks, 75
— TSR 4

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

WAz BAFRE B TR A while JEER T —AMESRAG G IA R L0, 100 7] — B AE IR A o R pl i
T/

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

T MERNER B T2 R T, FERE & h i SE—AME, TR AME XA EFRB A 75 E g
H:

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

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

2.2 MPRMUEBERES
BTN REUE SRS/ H R8I L R BT S 0 0 AR B AR e 2B e . XA RRICTEYE
5i#3d help () B nany{# i Larry Hastings # Argument Clinic T EARICH) C EREFHE] .

EFEHBITH, S a b HURMEES, c B d ARV EESHEEETFIES, Ml e 0 f ZoRN 4
TS

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

LA BRI

£(10, 20, 30, d=40, e=50, £=60)



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

B2, LA GIRATIE A

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

AR X —A B2 B feif4l Python RS EBHIBIA I H C RIDGR S REI T . B, WE
1 pow () PRECAEE R KRBT SEC

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

7 DN MPRIEATT LIS AR HERR R T2 8. B, WER len () MEIEA N Llen (oby, /). X
AT PAHERR AT X AP A 1

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

73— A g Ak R KL S AR IC N (RO B 245 A VFIE R R B UUE 2 4 A S BIRE g g, 7e
statistics BH, JES 4 dist TEARKATREGAE . XOEAFDATT BRERIA BCH AT BE:

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

HTHE / ZEMTESA SRR T Il Ky, HAES A 05 * *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, '"D': 2, 'c': 3}

KR AL T 75 2R AT R T S R AN iR S 8. BIANPA TR H collections FEHLHIAURM:

class Counter (dict) :

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

W24 PEP 570 T f#i¥4 .
(Hy Pablo Galindo 7£ bpo-36540 H1 o7k, )

23 ATFERFEFHRXHHHITIHRAEZRF

Y PYTHONPYCACHEPREFIX W (Wil -X pycache_prefix) FREF I 515 A A7 &k il
MEIPFFEAT N RGN, AN IEACRS B SR R __pycache_ TH%.

G ESAE sys .pycache_prefix i None LIRBINIER] __pycache_ TH).

(Hy Carl Meyer 7 bpo-33499 HTTHR . )

2.4 FRAEER SR HHEER ABI

Python BFEANIE 2 LA KA AR @ AL S A T # R I AH [l 1) ABL, 7E Unix |, 24 Python DAY {45
A, PR AT AN B A R AR Y C 97 R DA S AR E i ABL MY 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)"

SR - e R LI Ao v AN SO T 2 R 0 kA

>>> 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 587: Python )i4{t i &
PEP 587 38 1 —~Hiy C AP >R HCE: Python HIaG4k, $ MO0 IHE B 5 1) S8 20 S50 1 DA B S8 07 1)
PRI
ENOEST Ok
e PyConfig

* PyPreConfig



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-0587

e PyStatus
* PyWideStringList
TR
e PyConfig_Clear ()
e PyConfig_TInitIsolatedConfig()
e PyConfig_InitPythonConfig()
* PyConfig_Read()
e PyConfig_SetArgv ()
* PyConfig_SetBytesArgv ()
e PyConfig_SetBytesString/()
e PyConfig_SetString()
e PyPreConfig_TInitIsolatedConfig()
* PyPreConfig_InitPythonConfig()
e PyStatus_Error ()
e PyStatus_Exception ()
* PyStatus_Exit ()
e PyStatus_IsError()
e PyStatus_IsExit ()
e PyStatus_NoMemory ()
e PyStatus_Ok ()
e PyWideStringList_Append ()
e PyWideStringList_Insert ()
* Py_BytesMain ()
e Py_ExitStatusException ()
* Py _InitializeFromConfig/()
e Py_PreInitialize()
e Py_PrelInitializeFromArgs ()
e Py_PrelInitializeFromBytesArgs ()
e Py_RunMain ()

I PEP if 53X 6 PN #8 45 M s Il T _PyRuntimeState.preconfig (PyPreConfig 2% #) HiI
PyInterpreterState.config (PyConfig X#) ¥, PyInterpreterState.config B NG
ML, B4Rl A s FAAG AS .

15225 Python ] 4 A0 Hr B AR B4 SCAY .
15207 PEP 587 T 1% .
(H Victor Stinner £ bpo-36763 H1TTHk. )



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

2.7 Vectorcall: iF CPython B4R i il

s I vectorcall” $p F| Python/C AP, "B H @t O H TR 2 KA b T ek AR s8]
P A G0 RE S AU R A8 ] b ppasd

BRI H AR ERES, THRITE Python 3.9 5 H5E 4 AT .

215 PEP 590 T f#d .

(Hy Jeroen Demeyer F1 Mark Shannon 7E bpo-36974 15k . )

2.8 AFIEREIBE PXAY pickle il 5

] pickle ¥ Python JERE (L K5 A S 0 KIFE 2 Bk ZHUE B L Fnt, JER R 2t
W A8 DURAAC RS SCR, FE 0T R FH — 26 5 il 452 175 191 an At ) 42 o 5 1) . 4

pickle ¥ 5 GIA T RFANPE R XT CHE, XA PEP 3118 255 vl PAS = pickle Ji /-4 1% 4
X e AR 2R 2 1

15207 PEP 574 T f#H1% .

(Hq Antoine Pitrou 7£ bpo-36785 H1oiHk . )

3 HihiFSFEisny

* FEZHIAH continue IFAIARFTE finally TAIPEN, X2 KN RASCHAE— A 8. 78
Python 3.8 H I FE I E 5B . (1 Serhiy Storchaka £ bpo-32489 HH5iHk. )

* bool, int Ml fractions.Fraction RHIPFEEA —1> as_integer_ratio () F¥E, 5 float Hl
decimal.Decimal FHEHF T ELMLL. XAH/MY APL P @ (#if5 numerator, denominator =
x.as_integer_ratio () XFMHEEAELFEFIA i H AR fE. (i Lisa Roach £ bpo-33073
#11 Raymond Hettinger ¥F bpo-37819 H1 i Fk . )

e int, float Ml complex WA BIAESMH __index_ () $FFE¥E, WS 0] B 6T 1Y)
¥ method __int_ (), _ float_ () Bi _ complex__ () F¥EATJHMIE. (H Serhiy Storchaka ¥E
bpo-20092 FTTRR . )

o @SN A\N{name} ¢ SUAFE B SRk SR

>>> notice = 'Copyright © 2019'

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

2019

(g Jonathan Eunice FiI Serhiy Storchaka 7E bpo-30688 15k . )

o PIAE dict Fil dictview A] DA reversed () #3@ A 135, (H Rémi Lapeyre ¥E bpo-33462 H1 5t
ko)

o TERRECUR I b SRV T Y K B T A PR TEIR 2 BN — 2P R . 4003, £ ((keyword) =arg) AFFHL
FeiF. KEETFZHORMEE W MU i — B BAT LASNR AN ZE . S0 bpo-34641,

* fE yield Fl return i) ) — BT R SRR FREOR MG S . X OEFT yield FI return {5
SIEFR(ETEIR T N —E


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
https://bugs.python.org/issue33462
https://bugs.python.org/issue34641

>>> 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 £ Jordan Chapman £ bpo-32117 H 51k, )

L2l [ (10, 20) (30, 40)] XFEERBHF DT AESH, HiFFHRE/R SyntaxWarning Jf
P A T B R . XA ELE SR ] TypeError SRELRE — Aol ANl B2 5 9. (i
Serhiy Storchaka {f bpo-15248 H1 5Tk . )

datetime.date B{ datetime.datetime JJTZHl datetime.timedelta MR Z[A]|HEARIZE
PRAERFAR WA B T2 ST A 2 2R A SL ). XSS B e SRS B (B aa)ish) AT
datetime.timedelta BARMBEMREIZEH, Hlil datetime.datetime.astimezone ()., (H
Paul Ganssle {£ bpo-32417 H157HR. )

24 Python B #%3# f Ctrl-C (SIGINT) %% 77 Wr 9f H B 7= 4 B KeyboardInterrupt & KW IH Ik,
Python HEFEILTE 25 1 —A> SIGINT {55 B2 (15 b ] J1 i #EARE REAS I 1) 8 /2 Hy Curl-C 4842858y
IEARIR ARG AR H . POSIX I Windows ) i 2 FH 1 1 8 F AU IS A 52 B i i 2R A . (Hh
Google /] Gregory P. Smith ¥E bpo-1054041 H1 57k . )

S I G R RS RN B W BB B types . CodeType X% . HTFRIGXT LA AER, F 2k
FIA RIS LR AN AR5, (i 19 MES RS MU EB, IHE, #) replace ()
TVEMHASE BB I A TE SR T S T R .

T MBI statistics.mean () BRECKW] 1L data TE S48 AR KRB S EUN B+

>>> from statistics import mean

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

40

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

Traceback (most recent call last):

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

(Hy Victor Stinner £ bpo-37032 H1 57k, )
KT HEEL, BUE pow () RN =S H0E XHE B SEECR /T AR DL T AR iF i BCh ffd .. BEE B &7

FRECN -1 BT RBAIRREC, HXHAR IR RO TR SR T A . BN, S5 38 6 137 1Y
(L SUNTWIIEI RSPk

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

>>> 119 * 38 % 137

1

B TTTE R Ve Z A KR 2N B Bian, FHBOR 42588 + 1478 = 369 HBEUR, Hk
WEEN 42580 = 369 (mod 147) SRJE3KfE:

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

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

(Hg Mark Dickinson ¥£ bpo-36027 H ik )



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

o FUUESAE 5T P HEEIE S, SRR R

>>> # 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 SR A sORUARA T, PR B ik s AR P 22 deo R TR (R A s g B

>>> 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 dérwald': 'Walter D&rwald'}

FHRRR

o B importlib.metadata BIHRHE TS = EEEBOCEIEN (R EE. B,

BB URRAS . A D R8RS

ERPARR

>>> # 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") ]

(ty Barry Warsaw #/1 Jason R. Coombs ¥ bpo-34632 157 Fk . )

5 BUEAYRR

5.1 ast

AST H5 S PI7E B end_lineno fll end_col_offset @, ENIAH SLEREHME. XHRERT

HA lineno il col_offset J@MEMIFT L)
ast.parse () BERA—LEH RN :

* type_comments=True FEHIR ] 545 AST 7 SAH 2 BEH PEP 484 Fll PEP 526 2RI FEUAR



https://bugs.python.org/issue34632
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

* mode="func_type" A THHT PEP 484 7 254 KRR Ch e BUE X AST 5 1M [1]) ;

. feature _version= N) AR E— R Python 3 A, (fBlll, feature_version=(3,
) #HE async I awalt %Juj\JEIH%“””” )

HiHiR% ast . get_source_segment () iR[[HF5E AST 7 iy JACHT .

5.2 asyncio

1E Windows |, FAEBIAMIZIE3F A ProactorEventLoop. (H] Victor Stinner ¥E bpo-34687 1571k . )
ProactorEventLoop Iﬂ?{tﬂi% UDP. (lj Adam Meily Fil Andrew Svetlov ¥ bpo-29883 H1 57k )

ProactorEventLoop JFE Wi iT KeyboardInterrupt ("CTRL+C”) 1. (H Vladimir Matveev FE
bpo-23057 H 5Tk, )

5.3 builtins

BN compile () BLEHE T2 ast .PyCF_ALLOW_TOP_LEVEL_AWAIT AR, 445 A M5 EARIT,
compile () ﬁﬁ:ﬁz HI &N TTROEE N i 2 9% await, asynce for fll async with i, H-rI [l
JEiR A CO_COROUTINE JEARRY 2B AU XT 42 .

( Hy Matthias Bussonnier 7£ bpo-34616 H1 ik . )
5.4 collections

collections.namedtuple () W) _asdict() H ¥E M H R B dict T A 2 collections.
OrderedDict. T 2 F A 8 7 M H Python 37 EERIEEFHEWITENF. WELF

L3 OrderedDict W RN R, AR R T RS R o T E KB OrderedDict (nt.
_asdict ()) . (H Raymond Hettinger ¥£ bpo-35864 ﬂP ﬁjﬁ )
5.5 ctypes

JE Windows |, CDLL M H T2RINFERESZ winmode 538152 T2 LoadLibraryEx & HUENR . BHA
TEERR A AUk B WA AT A E ) DLL AR, 38 DLL F7FRs R (W2 4G DLL Bl 1 5¢
R AE) VAT add_d11_directory () EMNAYEREE.

5.6 datetime

Added new alternate constructors datetime.date.fromisocalendar () and datetime.datetime.
fromisocalendar (), which construct date and datet ime objects respectively from ISO year, week number,
and weekday; these are the inverse of each class’s 1 socalendar method. (Contributed by Paul Ganssle in bpo-36004.)

5.7 functools

;J;étools.lru_cache ) BRAE W] B R B M AN 2 A R AR ] e g ) R AR . B S v o 5 3 BLAE AT
S XSS

10


https://www.python.org/dev/peps/pep-0484
https://bugs.python.org/issue34687
https://bugs.python.org/issue29883
https://bugs.python.org/issue23057
https://bugs.python.org/issue34616
https://bugs.python.org/issue35864
https://bugs.python.org/issue36004

@lru_cache
def f(x):

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

(B Raymond Hettinger 7£ bpo-36772 H1 5Tk )

5.8 gc

get_objects () MAEREHAZ— WL generation X545 7 — 1 HI R IRBUOM G iy 4 4% - Hi Pablo Galindo
£ bpo-36016 HFTHk .

5.9 gettext

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

5.10 gzip

N mtime #£2:%)| gzip.compress () AT/ EIWEH T . (1 Guo Ci Teo £ bpo-34898 H1 57k . )

ST T4 E BB TR E IR gzip SRS | & BadGzipFile MiA42 OSError. (i Filip Gruszezynski,
Michele Orr 1 Zackery Spytz ¥£ bpo-6584 HTiHk. )

5.11 idlelib 5 IDLE

Bt N AT (BGAEN S0) A0 RENT A 441l N A DLYE Settings X HER) General Gf) PyShell 4
A, SR AP K T DAL 4 7oA . T 2 0 P AT 4 LR T
sl e 4 R B B2 B B 1. (P Tal Einat 7E bpo-1529353 k. )

7£ Run 3¢ H A3 i1 77Run Customized” PAME Fl B & LB E KBTI, iy AWM ar 21T S EER SO A
sys.argv. ‘EfIFE N K B E GEITR SR BRERE . P W e AZE @ H ) Shell ERELEF. (H
Cheryl Sabella, Terry Jan Reedy 2 A ¥E bpo-5680 Fil bpo-37627 F1 ik, )

1€ IDLE a5 1 iP i 7ol A t)v5 o 8 DT B BRAANT 77, BRAELERD B XA HE) General 75
KT E . BT E 1 PR TS 7] PAYE Options 3¢ BA AR i 7R AR . (i Tal Einat Al Saimadhav Heblikar
TE bpo-17535 H1oiEk. )

MR B I RSAR R 3.7 dEH R ATRRC
5.12 inspect
inspect.getdoc () MBI ARKRE] _ slots_ WYSURYFRTER, QERIZEIER — I ITRE N SR FAF

HH) dict BTG, XA TEMTHEIE AR property (), classmethod () fil staticmethod () 25K
B SRS
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class AudioClip:

__slots___ = {'bit_rate': 'expressed in kilohertz to one decimal place',
'duration': 'in seconds, rounded up to an integer'}
def _ init_ (self, bit_rate, duration):
self.bit_rate = round(bit_rate / 1000.0, 1)
self.duration = ceil (duration)

5.13 io

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

5.14 json.tool

ﬁ‘b[)lﬁilﬁ --json-lines T H AL TRRHT A Y JSON X142 . (Hi Weipeng Hong £ bpo-31553 #1157
ik o

5.15 math

BT H R math . dist () FTIHEMAZ B LEAE 2. (i Raymond Hettinger 7 bpo-33089 1
TTER.)

P T math.hypot () RECAEAIRE 224, 2 i B SCE: 2-D (9453,  (f Raymond Hettinger £
bpo-33089 Hi k. )

I T R math.prod () MM sum () [[2E, ZRBOR ] start’ {8 (ERIA(E: 1) e A— BT AT AR}
ZHYFR:

>>> prior = 0.8

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

(th Pablo Galindo ¥ bpo-35606 H1TiHk. )
WIN T B A math . isgrt () AT EEECF 7R . (1 Mark Dickinson £ bpo-36887 H15THR . )
PRE math. factorial () A2 IERHEE S5k, (1 Pablo Galindo 7 bpo-33083 HH 5Tk, )

5.16 mmap

mmap .mmap EKIIEEAH —4 madvise () FEM T madvise () 24T . (1 Zackery Spytz 7& bpo-
32941 gk, )

5.17 multiprocessing

W T #H multiprocessing. shared_memory #idk, (i Davin Potts ¥ bpo-35813 F1 57k )
1F macOS |, IAEBRIAEE B3 02 *spawn* B3 . (] Victor Stinner ¥£ bpo-33725 5Tk, )
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5.18 os

Y Windows R HT AL add_d11_directory () FFHESAY B A ctypes ii#k DLL &4
JRAE MO LA A ME R kAR

W T35 os .memfd_create () BREUH T3 memfd_create () &G . (H Zackery Spytz il Christian
Heimes 7£ bpo-26836 F1 57k )

TE Windows |, K T EMI S, (UM SHEMERIES) MTZECRETARER
Gi. FRil, os.stat () BULERF < Iy H/E R SRR NS, T os. 1stat () FFHITH AR N
“HFRRE WEMT A, MHZH os.stat () FIHFHMPEMAT S . EAHIT, stat_result.
st_mode R HOAFFSAERE M JE A AR BT AU B S_IFLNK. BIARHIHABFR R EMRT A, THR AR
M stat_result.st_reparse_tag @4,

7 Windows I, os.readlink () IUFEREWSIEUH RiER:. HHE islink () &XFHX#ERR] False,
HIILEefEr islink FAARFIESHE BN H 5%, MR os. readlink () Frg| Z AR AR ELLE
SRR B o

5.19 os.path

SR B AT RIE S5 R os.path BB A0 exists (), lexists (), isdir (), isfile(), islink (), DA
J ismount () BLAEX T4 & HE OS 2 Tk FR M FAF BUF 1 B AR 0 2 & [l False A2 5| &
ValueError a{H 72 UnicodeEncodeError | UnicodeDecodeError, (M Serhiy Storchaka 7f bpo-
33721 H5TEk. )

expanduser () fF Windows I XF¥ ff] USERPROFILE HfIEAS B M AT ] HOME, JGFHHE A H—i%
FH P P

isdir () 7& Windows AT ATEAER) H AR R [0 FAH .

realpath () ¥£ Windows bIUFES U EMENT AL, GLAEATS HEREAN H %z

5.20 ncurses

W T — A28 TR T2 ncurses F 454 i {5 B ncurses_version., ([ Serhiy Storchaka £
bpo-31680 HITTHR. )

5.21 pathlib

R E A RE 45 B 1) pathlib.Path J5 ¥l 4l exists (), is_dir(), is_file(), is_mount (),
is_symlink (), is_block_device (), is_char_device (), is_fifo (), is_socket () AN T
FHOS ER LR NFAMFEFET R 2B H False 1A Z5] & valueError o} H 2k
UnicodeEncodeError, (H] Serhiy Storchaka ¥ bpo-33721 H157Hk. )

WY pathlib.Path.link_to () FFQIEE RN KA. (H Joannah Nanjekye 7£ bpo-26978
TR )

5.22 pickle

G T EIE TR B TR B ST P 558 6 ANk H o LA H 438 — A & PRSI E T, 1%
FEBBEREIN __setstate_ EE#EEM . (i Pierre Glaser #1 Olivier Grisel 7£ bpo-35900 157k . )

pickle §" @ FIALEXT C LML Pickler BIFE ML & LAFIAR) reducer_override () K REH MK
BORZEREEZ 4 . (1 Pierre Glaser #ll Olivier Grisel 7& bpo-35900 A 5Tk . )
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5.23 plistlib

VI T #i) plist1ib. UTD I3l TRV S A 44 NSKeyedArchiver 2 fith i1y — BE ] plists (1) 52 #¢. (i
Jon Janzen 7E bpo-26707 1 TTHR. )

5.24 py_compile

py_compile.compile () FfE X 1H# 2. (H Joannah Nanjekye 7£ bpo-22640 H1 5T #k . )

5.25 shlex

BT shlex.join () BREMERN shlex.split () MHEAE. () Bo Bayles 7 bpo-32102 FRTTHR . )

5.26 shutil

shutil.copytree () BIFEREZ Y dirs_exist_ok XEEF 24, (H Josh Bronson 7E bpo-20849 H1 57k . )

shutil.make_archive () IFERTHTIHESEIA M H modern pax (POSIX.1-2001) #%=X PA$E T T BAAEPEFIAR
W2, WERER B X tarfile BEHMIN L. (H C.A.M. Gerlach ¥£ bpo-30661 H1 5Tk )

shutil.rmtree () 7£ Windows [ IIYESFEER H B M AN 2B IH S C R B H P B N 2Y

5.27 socket

Added create_server () and has_dualstack_1ipv6 () convenience functions to automate the necessary tasks
usually involved when creating a server socket, including accepting both IPv4 and IPv6 connections on the same socket.
(Contributed by Giampaolo Rodola in bpo-17561.)

socket.if nameindex (), socket.if_ nametoindex () Fl socket.if_indextoname () IZJ@(E%:

1E Windows | 523, (H Zackery Spytz £ bpo-37007 H1 57k . )

5.28 ssl

jis yili] T SSLContext .post_handshake_auth PA K ssl.SSLSocket.
verify_client_post_handshake () )5 FH w44k TLS 1.3 48 T /5 iE. (H Christian Heimes
1E bpo-34670 HTTHk. )

5.29 statistics

T statistics.fmean () {2 statistics.mean () AYSHREEAIE SEUR A . (1 Raymond Het-
tinger Al Steven D’Aprano 7& bpo-35904 1 5tk )

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

WY statistics.multimode () TR [Bl& 5 WAEAF) . () Raymond Hettinger ¥£ bpo-35892 1t
19

WNINT statistics.quantiles () ATREHRS ARG HEZAFMEXN (AL, HAEA
7). (H Raymond Hettinger 7£ bpo-36546 H1 57k . )
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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]

5.30 sys

WSINTHY sys . unraisablehook () M%L, TIHEEAAEIEGIUMALE A5 KM RE". ESELE
T—A~5# 18 Python {& A INEALFRET B A . BN, 4— DTSR AELIIR BT (9. collect () G|k
M 5eE . (1 Victor Stinner £ bpo-36829 F1 57k . )

5.31 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. )

5.32 threading

o ST T Y threading.excepthook () HREUH KA AF IR threading. Thread. run () &
o B E DA H AT A R AR threading. Thread. run () 5. (i Victor Stinner 7£
bpo-1230540 HH57Ek . )

e W T #H W threading.get_native_id () BRE(VAK threading.Thread 25 native_id J&
o B2 IR B AL T 4 L 28 24 1 2o R 0 JR A B B 2k A ID. IR ME e SRR P & BT, &0
get_native_id TEIEN . (H Jake Tesler 7£ bpo-36084 H1 ik . )

5.33 tokenize

MERAERH R B FATIR AR, tokenize BIHIIIEL IR NEWLINE JEAF. WATHEAEC 5 Ciilik
MR AT HAHDERED . (Fi Ammar Askar 7 bpo-33899 H157ER . )
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5.34 tkinter

JE  tkinter.Spinbox W ¥ W T 5 ¥ selection_from(), selection_present (),
selection_range () fil selection_to (). (H Juliette Monsel ¥F bpo-34829 F Tk . )

JF tkinter.Canvas PRI T ¥ moveto () o (H Juliette Monsel 7f bpo-23831 H1 57k . )

tkinter.PhotoImage XIMFEHE A transparency_get () fl transparency_set () ¥, (H Zackery
Spytz ¥E bpo-25451 F1 k. )

5.35 time

>4 macOS 10.12 Fh0 T Fir it eh CLOCK_UPTIME_RAW. (Hj Joannah Nanjekye 7& bpo-35702 H1 ik )

5.36 typing

typing BRI T —28 5

o P E X . 2L PEP 544, typing.Protocol fll typing.runtime_checkable () . fajBif¥) ABC 1
Al typing. SupportsInt MFE4E Protocol T2,

o —AHA RSP FHIAL, S0 PEP 589 fil typing. TypedDict.,

e Literal 287, %I PEP 586 fl typing.Literal,

o Final” A% & . PRECTIEMZE., &0 PEP 591, typing.Final fil typing.final ().
o HIPMUK typing. SupportsIndex,

o MR typing.get_origin () Ml typing.get_args ().

5.37 unicodedata

e unicodedata BFRIAEC T4 {6 Unicode 12.1.0 ZAGHT .

o FNPE%L is_normalized () AP HREHIEFAFER 2 AR E IEME, @HE S EHEHTFAFRIE
AL ELRFS % . (] Max Belanger, David Euresti 1 Greg Price ¥ bpo-32285 #ll bpo-37966 H1TiHk . )

5.38 unittest
* ININT AsyncMock PASZHRERAMUARE) Mock . [RIBFHLIR N T HH M (W 5 B AU T4t . (i Lisa Roach
TE bpo-26467 HITTHR. )

e unittest 71 T addModuleCleanup () fil addClassCleanup () DA X # X} setUpModule () #i
setUpClass () #f7iER . (Hy Lisa Roach ¥£ bpo-24412 5Tk, )

o —LERTINT S B EOTE 2 A R ONT Bl — > S2BRii 9138, (1 Petter Strandmark £ bpo-35047 157
k- )

e unittest FihC Y HEiT unittest . IsolatedAsyncioTestCase Fffi FHEMFEVE R A H . (H
Andrew Svetlov 7& bpo-32972 F1 57k . )

NV
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import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

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

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

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

if  name == "__main_ ":

unittest.main ()

5.39 venv

o WIE venv IEFTE V& LE S Activate.psl A FHE PowerShell Core 6.1 | 1% B 2135
5%. (i Brett Cannon 7 bpo-32718 Hi 5k, )

5.40 weakref

* Hj weakref.proxy () i&[BIARIEXT G IAE B HAD S AGZ FAF SIS REAE M ykiz AT @ Fl e=. (i
Mark Dickinson £ bpo-36669 F15THR . )

5.41 xml

o {ER%F DTD FIIMESL ARG R Z M, FEBIATED T xml . dom. minidom Ml xml . sax fLHRNFALFE AR
stk ., (H Christian Heimes £ bpo-17239 H1 57k . )

e xml.etree.ElementTree Wit i) . £ind* () H¥ELIFEESFE RO {*tag, WEREZNE
44 23 (A DA K2 aR 0] 45 5 1y 44 25 [6) W BT A AR 251 {namespace}*, (H Stefan Behnel #£ bpo-28238 H1 5t
k. )

e xml.etree.ElementTree FLHHEAL T 52 H CI4N 2.0 1T B4 —xml.etree.ElementTree.
canonicalize (). (M Stefan Behnel ¥£ bpo-13611 H1 k. )

e xml.etree.ElementTree.XMLParser [ H 5 XF £ 0] 18 o H 09 1 38 5 ¥ start_ns () #l
end_ns () FFEZmpSEFEHIFEM, A, xml.etree.ElementTree.TreeBuilder HAIRA]#f
Fi B A AL BT ORI AL B A S AT BT S FE T AE A 24+ . (i Stefan Behnel 7£ bpo-36676
F1 bpo-36673 FHTHR. )

6 TEREMLIL

* subprocess BHIIERTERLEE I T os . posix_spawn () BECAIRIFEAFRIMERE. HAT, €
) i I A FR macOS Al Linux (] glibe 2.24 SCHERA ), FF2ZORG LA T &A%
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— close_fds “HR{H;
— preexec_fn, pass_fds, cwd F start_new_session To S KV &
— executable JEARA 5 —AH %,

(t Joannah Nanjekye #/1 Victor Stinner fF bpo-35537 FR Tk . )

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

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

* pickle B AERIAPMUIAE A Protocol 4, H4E Python 3.4 Hiigis| A EHEHL T H Python 3.0
F A F ) Protocol 3 B 44 RE AT S /NS IR T o

e M PyGC_Head B T—4 Py_ssize_t fi. AL GC x4 (40 tuple, list, dict) K/ N> T
4 5% 8 45, (i Inada Naoki ¥£ bpo-33597 HH iRk, )

e wuid.UUID BESHi _ slots_ PAB/D NIRRT,

* operator. ltemgetter( ) WIPERESRETE T 33%. AL T SEUEE, I R WA A A~ E
ARG OUHIG T — APl GXAniEE i3 8L ) . (fh Raymond Hettinger #£ bpo- 35664
TR -

* MR THE collections.namedtuple () HHFERAERK . BIIIAEREEZR THRTLA L, 8k Python
it pl T EERER. (H Rayrnond Hettinger, Pablo Galindo #{1 Joe Jevnik, Serhiy Storchaka 7F
bpo-32492 H15THR. )

o QAR E AR AT EARRT R BT A (B AR R LI T __len_ ), list #aEaF A2 ad BBl N
TR X o X AR AT R A 51 2 W UE & 390820 T 12%.  (Hi Raymond Hettinger #i1 Pablo Galindo £
bpo-33234 H15THR . )

o KRG AHEINE. 4—DETUR BRI, Z BT slots AR ZEH A . (H Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, £ Serhiy Storchaka 7 bpo-36012 #1357

k)
o WD TGV N B BT VAR S AR TR o X (A5 JE S ] B N B e BRI R T T
20-50%. (1 Serhiy Storchaka 7§ bpo-23867, bpo-35582 Fil bpo-36127 H ik . )

+ LOAD_GLOBAL 54 AL 2 ffi il i per opcode cache” ALl & Ay EIMAEIRTF T K2 40%. (1 Yury
Selivanov F1 Inada Naoki 7E bpo-26219 H1 57k . )

7 ¥3§%0 C APl g Zs

« BN sys.abiflags MH— P2 FH7H: pymalloc 1 m BURAFRA R L (TCiE2 75 51 pymalloc 14
HR R ABL ) HINE . (H Victor Stinner 7£ bpo-36707 HHTTHR. )

AEHI BT
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%% python3.8 f£/F, AFA python3.smEfF.
2% python3.8—config {i4s, AFH python3.8m-config {4,

-m AR A B & E A A R B B AE b R b B R R B DL 5
=7 AL BT 7RO RN AR B B 90 dn AL PyPT R 2 ) L Bk, DA Linux 2 i, Python
37 B G 48 .cpython-37m-x86_64-1linux—-gnu.so fE Python 3.8 H @ K
cpython-38-x86_64-1inux—gnu.so,

o HEOPTAHSUT A Sk SO DA A XA AN [ AR APT:
- Include/*.h NNRAIRSHEII AH FEERR C APL

— Include/cpython/*.h ¥ CPython % & AFaEM C API; A4 API, F4FA4 API [
_Pyor_PY Hi%%.

— Include/internal/*.h >} CPython ¥ 5L BIFLA S C APL, it API KN H. &0 3R 4%
UEF HASRZAE CPython PAAMEE T o BEATTHY 2 FFANGE FH T4 0 R 2 1 75 2K B an i ik 2 A v g A
WM F2 17 0] CPython PSR 7 AN 2 1 I e B .« It APT BLE 25 make install
LA
(Hy Victor Stinner ¥£ bpo-35134 Fl bpo-35081 ik, #H LAEH Eric Snow ¥£ Python 3.7 H1 & #2)
o RGO MR NS NIRRE: TES AR BIRA E L RIT, EAIAESH 5 ZEM e, 42
EHA R Filan:

- Py_INCREF (), Py_DECREF ()

— Py_XINCREF (), Py_XDECREF ()

- PyObject_INIT(),PyObject_ INIT_VAR/()

- FA % _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 HARMEE A CHY. (i Victor Stinner 7£
bpo-35713 HITHk. )

» PyExceptionClass_Name () HE5RBAIINAEZ const char * [fidE char *. (H Serhiy Storchaka
1E bpo-33818 H1 57k, )

* Modules/Setup.dist 5 Modules/Setup WFE W ILFE . Z BITET # CPython JF AL I,
TR B AT # Dl Modules/Setup.dist (FEIFEIGHN) 3 Modules/Setup (FEMEHN) DAL
UWERATA A . THRE T A R — R i A, EAHEXTIB ER CPython J A #EFE A T A 5 1t A
LR PERIRRET, PRUAECHE DI SO AT e R B A

BUAE M R G2 S RSB A Y Modules/Setup SeUMR . WA B il X SCHE Y T B B HE
CPython [{j—~ git 7 KN T SCPF A AES AT SRS, st A DKo A g ST A H A i 2 B —

(4 Antoine Pitrou fF bpo-32430 5Tk )

* X Python ¥4k C BAR KB AN PyLong_AsLong () VAR '1' Z FHREAELHAK X R IT
) S BRI R ELBI W PyArg_ParseTuple () BUZEQRATRERF MM __index__ () FRERIETNA
& _int_ (). XTAWA __int__ () HIEEEA __index_ () FIEMIXTE (Bl Decimal Fl
Fraction) Rk s HES . XTEM T __index_ () MIXIE PyNumber_Check () BIFERFR[H]
1, PyNumber_Long (), PyNumber_Float () fll PyFloat_AsDouble () PIAE I ] BE U< )
__index__ () }¥. (H Serhiy Storchaka 7F bpo-36048 I bpo-20092 F1 57k . )

o WEARLRBINT R BAERFIE I E A IHE PyObject_Init () (ZHXFI % PyObject _INIT) H5| HIT
BOMASBHE PyType_GenericAlloc () Hio BRSEBI4Ee ek b k4 Fe 2] RERR Ealt A TR #E . (M
Elizondo ¥ bpo-35810 HTiHk. )
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o FrIBEEL PyCode_NewWithPosOnlyArgs () FeifRIECIEXS B4l PyCode_New (), {HAFA —4
HAMA) posonlyargcount T2 AR AL BRI B S % R . (H Pablo Galindo 7£ bpo-37221 Hi 5Tk . )

e Py_SetPath () MAES¥ sys. executable WNIETF B PEAE (Py_GetProgramFullPath () T
AT ZF (Py_GetProgramName () ). (H] Victor Stinner ¥£ bpo-38234 Hi 57k . )

E=3 5

o distutils [ bdist_wininst I IAECFH, HH bdist_wheel (wheel 1), (H Victor Stinner ¥F
bpo-37481 TRk, )

¢ Deprecated methods getchildren () and getiterator () in the ElementTree module now emit a
DeprecationWarning instead of PendingDeprecationWarning. They will be removed in Python
3.9. (Contributed by Serhiy Storchaka in bpo-29209.)

e ¥4 AN 2 concurrent.futures.ThreadPoolExecutor 3£ il B % £ 15 44 asyncio.loop.
set_default_executor () B FHEM, F¥AE Python 3.9 F4gi2h 1. ( Elvis Pranskevichus ¥ bpo-
34075 di5Ek. )

e xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper Al fileinput.
FileInput ffJ __getitem__ () F{EE#FH.
XL R SIS AT A index T2, FeChREIF—4H.
(Hy Berker Peksag 7 bpo-9372 FRH ik, )

e typing.NamedTuple KB FHFH T _field_types EHEMsHEEG R EER __annotations_
J&M:. (5 Raymond Hettinger 7£ bpo-36320 H1 5k . )

* ast Z& Num, Str, Bytes, NameConstant fl E11lipsis gt b E 37 H-RKE A K ) Python A vhgh
g, N4 Constant. ([ Serhiy Storchaka 7 bpo-32892 FR T . )

e ast.NodeVisitor Wy ¥ visit_Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () fl visit_Ellipsis () BAEC ¥ #F H, 3 HAE K K H Python Jif 4«
PR . BSi0 visit_Constant () F¥ERAETETAH B 4. (1 Serhiy Storchaka
bpo-36917 HITiHER. )

* gettext *%ﬁ&*ﬁ@?ﬁﬂ@%&%ﬂﬁ%a%ﬁﬁﬂi: lgettext (), ldgettext (), lngettext () Fl
ldngettext (). EATREE 40 7T, W0 R 8 G 0 745 58 77 7F 9 B 1) 2804 16 AT GE 78 18 i
1@%2%?; S Eﬁ%ﬁﬁﬁfw&mﬁﬂﬁ Python 3 iR [] Unicode “E45 58 Y ERAVEVE R AR . i T 114 R 50T -
EAEA A .

K% bind_textdomain_codeset (), ¥ output_charset () fl set_output_charset (), PA
Kikfi translation () Fl install () B codeset XS WMEHEFEA, FEABEAIGE T 1*gettext ()
[‘—Z’Jﬁo
(i Serhiy Storchaka £ bpo-33710 H1 5T Ek . )

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

o VP2 HBSE N E MY R R %ZEJLT«HXT%/\ Decimal, Fractlon PASATAR] HoAth v] 9 5
P BBR S EIREE (BIEA __int_ () FIEHEEA __index_ () H¥E) BUNG K 57 A4S,
TE AR B HUAS K48 - (H Serhiy StorchakaT bpo-36048 HITTHR )

© NS RN KR S sy )y e T

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

- unittest.TestCase.addCleanup () HH) function.
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— 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 () A ¢ Fil typeid.

— weakref.finalize () H¥ obj.
TEASR IR A Python H B A1 BA AR, E 244, (H Serhiy Storchaka ¥ bpo-36492 H1 57K . )

9 APl 5Hitmk

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

macpath B, 7F Python 3.7 3, O #:HE. (H Victor Stinner £ bpo-35471 5Tk, )

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

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

pyvenv HIAC YR, #HHWMH python3.8 —m venv KIFIHFREZ IR pyveny A B KIKHY
Python f#REE$ X — 7. (H Brett Cannon £ bpo-25427 HTiHk. )

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

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

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

XMLParser [ doctype () H¥ECH#%. (i Serhiy Storchaka ¥£ bpo-29209 H1 57k . )
“unicode_internal” Z i % RS ER . (1 Inada Naoki 7E bpo-36297 HioiHk. )

sqlite3 L) Cache Al Statement WHREANFHAFFL M. (H Aviv Palivoda 7E bpo-30262 H1 51
ik )

fileinput.input () fll fileinput.FileInput () ' H Python 3.6 filei Z & H-FE K bufsize
KT ZH ORI . (F Matthias Bussonnier 7 bpo-36952 FH 57k . )

= Python 37 & F H M B % sys.set_coroutine_wrapper() Al sys.
get_coroutine_wrapper () O . (H Matthias Bussonnier ¥£ bpo-36933 H1 57k . )

10 #4#&% Python 3.8

AT T ST IA R DA T e O ) A AR AR I
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10.1 Python {TARIE T

- yield %ik3t ({045 yield Ml yield from T4)) BUAERSLVFAENE SR Mas kst P (fH £or
TR AT A 5 41 ) . (1 Serhiy Storchaka 7E bpo-10544 k. )

o YFRPSHTIN (is Bl is not) HAFE KRB FIE BIAFAFER . BE — R H B ghidtds e 27k
SyntaxWarning. iX7E CPython HlH A 1THY, HIFAPHET & I RIE. %8S 22 uwUH Felci
A& A (== and '=). (f Serhiy Storchaka £ bpo-34850 H1 5Tk, )

* CPython fE R AEFLLLIETE T ] DAZBE 55 . FE Python 3.8 s i il s/ Ak o poiltth, MRELF
HAREURPERTS | AW S5 A2 Pk 20 . (F Serhiy Storchaka 7 bpo-35459 H15TH#R . )

* MEZHA bool, int, float, complex FIARMEFER—SL Rl T _ str_ SCEl. BfIHESM
object 4K __str_ (). YENEER, FEXERTIPEN __repr_ () FIEHSEWENINT
#Ha 3%, (| Serhiy Storchaka 7E bpo-36793 Hi5tit. )

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

o M¥F PyEval_AcquireLock () Ml PyEval_AcquireThread () Ul ¥E B FE 45 & 5540 i 4% U8
P gL AE, DA E ]S PyEval_RestoreThread (), Py_END_ALLOW_THREADS () PAK
PyGILState_Ensure () frEF—3 WRANBEEXFEMATH, @SN _Py_IsFinalizing () B
sys.is_finalizing () FRARIZEH

10.2 EghYy Python API

o ¥¥ Windows I os.getcwdb () BREIIAES{I ] UTF-8 4gtd& =1 A2 ANSIAURS T : 155F PEP 529
TRERIREH . ZEEHE Windows FARFFH T . (H Victor Stinner {E bpo-37412 HiTTHR. )

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

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

* imap.IMAP4.logout () HEASTZAMEERITE R .

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

o WfE N ZBEHERT statistics.mode () MBS KT BRECHR [RITE AL s 2] 1
#— i, (1 Raymond Hettinger ¥ bpo-35892 FH T Ek . )

e tkinter.ttk.Treeview Ziff] selection () HENFIEZSE. WS EOH %R A AL

Python 3.6 L FH . iHMH L1 HERIU selection_set () FkAs¥EFE. (H Serhiy Storchaka £
bpo-31508 F1 7k )

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

o P Tt EARFT T dom. dumb B ARG 2 R . WEREHR EAAAE, MR e A e R
) dom. dumb . open () A&FHAIZEEFEREE. (H Serhiy Storchaka f£ bpo-32749 H157HR . )
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The doctype () method defined in a subclass of XMLParser will no longer be called and will emit a
RuntimeWarning instead of a DeprecationWarning. Define the doctype () method on a target for
handling an XML doctype declaration. (Contributed by Serhiy Storchaka in bpo-29209.)

MAEY B & LICEARTEME ST type. __new__ WA 2 [E Pt __classcell . AHBFF5I K
RuntimeError, fF Python 3.6-3.7 12 M|J25| % DeprecationWarning. ([ Serhiy Storchaka 7
bpo-23722 H1iTHk. )

cProfile.Profile KIER[ P H/E L T 0 PEAE. (1 Scott Sanderson ¥E bpo-29235 HI Rk . )

shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fil shutil.
move () &ff I 'F-& % J8 iy fast-copy” 245l (2 I, shutil-platform-dependent-efficient-copy-operations
— ).

shutil.copyfile () #£ Windows | fERIAZZ X /MK 16 KiB BCH 1 MiB,
PyGC_Head Z5 R 5E A4S . I B B Z A RS M S . (S L bpo-33597)

PyInterpreterState ZEHEHIFE A internal” Sk 30 (7542 Include/internal/pycore_pystate.h). i
HIfY PyInterpreterState fE A APL(FIFE R ABD —#F 3R FT H . SURY R I S5 AT
I EBHA R AAR), FIRMNAEEAFEE R TN B2, a0RAReR SR R — A el s 2 L
A B B HAREAE, WHEH—A> BPO [H@l. FATRES Iy H B AR T 5 (AT se s 1 AF
APLIINTE ) #RRE0 . (S bpo-35886, )

PUFE asyncio {145 ] DA v 44, HAA 2K name R FSEME 4 asyncio.create_task () 5§
create_task () HUMEFHF T, BSOS RS XL LR set_name () HEATLSHAFRAFE asyncio.
Task iy repr () B HAF, ol get_name () H¥EKIREL.

The mmap . f1ush () method now returns None on success and raises an exception on error under all platforms.
Previously, its behavior was platform-dependent: a nonzero value was returned on success; zero was returned
on error under Windows. A zero value was returned on success; an exception was raised on error under Unix.
(Contributed by Berker Peksag in bpo-2122.)

xml.dom.minidom il xml . sax fEEHRERA A A PEANPESL/A . (H Christian Heimes £ bpo-17239

M H A dbm 2045 JF (dbm. dumb, dbm. gnu B, dbom.ndbm) i[5 ¥ 25| & error (dom.dumb.
error,dbm.gnu.error B dom.ndbm.error) MAIE KeyError. (H Xiang Zhang 7£ bpo-33106
expanduser () 7£ Windows | IIFER ] USERPROFILE MEAN & M A F{# ] HOME, J5EEE AN
— M PR PR

%% asyncio.CancelledError MYE4EK H BaseException [fi ANJH4& Exception. ([ Yury
Selivanov £ bpo-13528 H1 57k, )

TE Windows F3Xf 9 ALY DLL fKi DA K if i ctypes IN#R) DLL BIfENTIER B % 4. RAR
Giikts. WM DLL 5 PYD SCHR (AR A il i) add_d11_directory () WNMH A S9HE
SRk SRR I R AR R, PATH MY E AR H SSRGS e AT S SR A X I
) DLL @A /= A 5 m o AERARI B AR T Se AL, AR 24 JekE A add_dll_directory (), 4l
RAFAERH EAEMEBARE ZE R IR DLL H 5% . % Windows 7 H] Frif 75 ZAf £+ Windows 5 {3
KB2533625 B %% (X — St Al 22 T I0IE) . (2 I bpo-36085.,)

KIRE pgen {143 SO R EAE H AL Python SEHUUUS EWFEER. (1 Pablo Galindo 7 bpo-36623
TR )

types.CodeType has a new parameter in the second position of the constructor (posonlyargcount) to sup-
port positional-only arguments defined in PEP 570. The first argument (argcount) now represents the total num-
ber of positional arguments (including positional-only arguments). The new replace () method of types.
CodeType can be used to make the code future-proof.
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10.3 C API dhpyigZs

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

set in ¢f_flags.

e PyEval_ReInitThreads () HEE M C API 2 %. EAN 4w B H; F %M
PyOS_AfterFork_Child (). (H Victor Stinner ¥£ bpo-36728 H1 57k . )

o ¥f Unix I, C¥ BAS 45513 libpython , {H Android 1 Cygwin 5] 4 . 24 Python ##x A, 1ibpython
AN ffif} RTLD_LOCAL Jil#%, % ek /] RTLD_GLOBAL., Z Hif# f§ RTLD_LOCAL EL & A 1] REN#E A
Fi4% %) libpython [ C P RET, FlUNiET Modules/Setup [ *shared* Fy4r A AR HEE C §”
J&. (M Victor Stinner 7£ bpo-21536 1 TTHk. )

fE f# M #C M @& (5 B (fl W PyArg_ParseTuple(), Py_Buildvalue(),
PyObject_CallFunction () %) il W # Ay i A E X PY_SSIZE_T_CLEAN I ¥E
42251 & DeprecationWarning. BRFFE 3.10 B¢ 4.0 i # k. 15214 arg-parsing T f#1ER. (H
Inada Naoki 7F bpo-36381 5Tk, )

o WAL AW L (B AN PyType_FromSpec () A &1 SE6l) £ A7 — A X H AR 4
Fal . T X RG] H It EIEC M PyType_GenericAlloc() B & EALE K
) R 4 PyObject_Init () #1 PyObject_ INIT (). iXffi Fli# & This makes types created through
PyType_FromSpec () Fral@Eapy4T 5 A i oy HAl 2 O 4 — 2.

SRR AZ 0 -

HERTFBSFEOL T, XN IZEA AR B2, FENBEGET T 5 T 28 (dife
T GER R ) BUAE AT BEAKAE AN A B b Gk A O, 3 RIS TR A SR o TC T A 2
%% - il Py_DECREF,

BUER R SRS 3.8, TN A Bk

- TE B SE Bl 2 IR AR BN R B M Bk Py_INCREF — MR A Wi, X AT DA & A 7 i 1
PyObject_New (),PyObject_NewVar (), PyObject_GC_New (),PyObject_GC_NewVar ()
AR HABME ] Pyobject _Init () B PyObject INIT () BJHE XA )5

I

static foo_struct *
foo_new (PyObject *type) {
foo_struct *foo = PyObject_GC_New (foo_struct, (PyTypeObject *) type);
if (foo == NULL)
return NULL;
#1f PY VERSION_HEX < 0x03080000
// Workaround for Python issue 35810; no longer necessary in Python 3.8
PY_INCREF (type)
#endif
return foo;

}

- BT MBI RAN H 8 X tp_dealloc pRERS B RAIM S| FIITEL.
N

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)

(continues on next page)
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(R —H)

Py_DECREF (type) ;
#endif
I3

(th Eddie Elizondo ¥£ bpo-35810 FR TRk . )
* Py_DEPRECATED () %A% MSVC SE8l, XA AT/
il

=

UBAERT 5 2 PR i -

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

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

s MEREREAHMBE X RELMMANY LR AN BB RESLT S
) PyTypeObject M i% H 45 24 1] Python hig 74 ft 2L 3K (W it f5 235 7, L #F tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE NEFALE tp_finalize Z BT
(Hy Antoine Pitrou £ bpo-32388 H1 ik )

* PyCode_New () 55 MBI T B IE S (posonlyargcount) VAL PEP 570, FEHI IR E Z4L
A .

o K%L PyNode_AddChild () fl PyParser_AddToken () PIAEREZ W NEISMA int 5K end_lineno il
end_col_offset .

o AT AV MinGW T H B #5585 python38.d11 §Y libpython38.a LA DA FHAE THRHER
Windows & At WIERARFEZ M, WA gendef fl dlltool THRAEM, XL T HIE MinGW
binutils fJ i —&B 43

gendef python38.dll > tmp.def
dlltool —--dllname python38.dll --def tmp.def —--output-1lib libpython38.a

E %R pythonXY . d11 FroE B R Bk T 223 e LA Sz Windows HYRASFITE T - 112 [ using-on-
windows [EHE A5 . IRGERE N M HES pythonxY . Lib Ml[FIHRT, XiEH 2RI Python %4
PP T 1ibs Hik.

10.4 CPython Y8R aF
o MEREASE I Ol i P AR R IT B AR A PEaS 315 T 1Mk . dnikas INAE 2 A&t e 2 2 R TR R o
#H -~ break, continue Ml return I HIGEFBRAH .

#1457 #:/EHS BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP # SETUP_EXCEPT. UM T 3 i
YEFS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY ] POP_FINALLY., 49 T END_FINALLY #l
WITH_CLEANUP_START 4T H.

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

o WNIINT A EERY END_ASYNC_FOR HI T ALPFEY4%6FF asyne for IHIAY R —TH 51 K. (H
Serhiy Storchaka fF bpo-33041 H1 57k . )

* MAP_ADD FUESTUME AR S — e R BN 8 — oK . AEH el A AEAS 7 L4 5 =C g dn PEP
572 FriR TR EE, R R ASTEEZ ARk E . (H Jorn Heissler 7 bpo-35224 H15THK. )
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105 ®ERfIIR

C UM T AR A T Ry AR &M OR W g7 2L 4T 3T Bl Tools/scripts/
var_access_benchmark.py. (H Raymond Hettinger 7F bpo-35884 F1 57k )
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