What's New in Python

() 3.8.0p4
A. M. Kuchling

10 A 01, 2019

Python Software Foundation
Email: docs@python.org

Contents

1 g% - R A 3

2 iR 3
2.1 MRMERIRE . e 3
22 AUBRLIETES: . o e 3
23 T CRWEFEFIWE SR MERBEEIE -« o o e e 4
2.4 AT S AW EAEER ABL . . . . e 4
2.5 RS = T AR FRBARPE SR .. 5
2.6 PEP587: Python WIHALIEE . . . . . o o 5
2.7 Vectorcall: ff]F- CPython BJRRIETHHTML . . . o o o o o 7
2.8 HAINBEIRGEMIXKI pickle TR 5 . . . o 7

3 Al SRR 7

4 HHE 9

5 BB 9
5.0 At L e e e e e e e 9
T8 1) ' T (o 10
5.3 BUlltins . . . . . o e e e e e e e e e e e e 10
54 colleCtions . . . . ..o e e e e e e e e e e e e e e e e 10
5.5 CLYPES o o o i e e e e e e e e e e e e 10
5.6 functoolS . . . . . . L e e e e e e e e e e e e 10
5.7 datetime . . . . . . e e e e e e e e e e e e e e 11
5.8 GEUEXE . o v v e e e e e e e e e e e e e e e e e 11
59 idlelib 5 IDLE . . . . . . . e 11
S0 INSPECt . . . v o o e e e e e e e e e e 11
501 00 o o o e e e e e e e 11
502 80 L e e e 11
503 gZID . . e e e e e e e e e 12
514 idlelib 5 IDLE . . . . . . . e 12
5.15 Json.tool ..o L e e e e e e e e e e e 12
516 math . . . . . . e e e e e e e e e e 12
SAT mmap . . .. e e e e e e e e e 12



10

521 NCUISES . . & v v o e e e e e e e e e e e e e e e e e e e e e e
522 pathlib . . . . . o e e e
523 pickle . . ... e e
524 plisthib . . . . e e e e e e e e e e e e
5.25 py_compile ... e e e e e e e e e e
5.26 SOCKEt . . . .o e e e e e e e e

531 SYS o v e e e e e e e e e
532 tarfile . . . . e e e e e e e e
5.33 threading . . . . . . oL e e e e e
534 tokenize . . . . ... e e e
5.35 tKINtEr . . . . . . e e e e e e e e
536 tIME . . . . o e e e e e e e e e e e e e e
537 tYPING .« o v e e e e e e e e e e e e e e
538 unicodedata . . . . . .. L L e e e e e e e e e
539 Unittest . . . . .. e e e e
540 VENV . . L L e e e e e e e e e
541 weakref . . .. L e e e
542 xml ..o e e e e e e e e e

Kd Rl C API (fycss
il
API S5 REBR

Hi%| Python 3.8

10.1 Python F7HATERAS © o o o o
10.2 FHELAY Python APT . . . L o o e e
103 CAPTHIIEAS . L o o
10.4 CPython FHATREAIELAE . . o e e e e e e
10.5 BURFITE ©

=51

19

20

21

22
22
22
24
25
26

27

4% Raymond Hettinger

ASCfERE T Python 3.8 HILL 3.7 AUBHERIE. SEREMITEN T 25 B H &

TUAAT T 24 3 R R R B e SORY H RIAL T SRR . B BEE Python 3.8 Y A AT HERR R IBT ST, PRIGED
2 P B B R AR A AR AR . AR S B AR KA H o

» PEP 578 - WA fUR A E R i A T T80
* python -m asyncio zf7EA M F REPL


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

1 HE-RHER
2 et

2.1 R{ERER

HHIMBITETR = A ERA N TR EIR A & . BERIENC “IBRIZEA" POTERR RIS AL,
FEXA 7RG, IREFEE AT AR IR Len O K

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

WAz BAFE T A while JEER T —AMERAG G IR 75 4 0k, 10 ] — B UHE IR ER A R R i i 1
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 (WPRMUBERZE
P T NEROG SR / ARG 5L 58 RO 50 00 P ARG BT 6 B St . SR
it help () F7 RHf i Larry Hastings ) Argument Clinic T RAFIEH) C SEHI .

EFEABITH, S a b WURMEES, ¢ d DRV EESHETFIES, M e o 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
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£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}

AR KR T 75 B AL R T SR R BT AR B BIIATR i A collections BEHLALHG:

class Counter (dict) :

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

27 PEP 570 T ffF1 -
(1 Pablo Galindo £ bpo-36540 1Tk, )

23 ATFERZRFHRNMGHHITIHREZRH

YY) PYTHONPYCACHEPREFIX W # (A i H X pycache_prefix) W 052 1 i A7 AL & 0 i
H MBI SCE R GRS, A BN MRS EH SR Y _pycache_ FH%.

GATIINLE STE sys .pycache_prefix {5 (None FRBVIAM B R __pycache__ FH3E).

(1 Carl Meyer ¥£ bpo-33499 FRHETHR. )

2.4 ARAEERSAHHEER ABI

Python FLAE R it DA A1 A SR VA U BEHHE A T BB 64 TR IRIAG ABIL 5 Unix I, 24 Python DAV bAE
SR, BUAEA T DU DL % A st by C 47 TRDA KAl B s ABL Byt C 372



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
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https://www.python.org/dev/peps/pep-0574
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https://bugs.python.org/issue33073
https://bugs.python.org/issue37819
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>>> 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 )
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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 H T#EHT PEP 484 » 252 R RIHRE” ChpREE L AST 5 sz 1)) ;

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

iR EL ast . get_source_segment () R[E$55E AST 7 S HIEHD .

5.2 asyncio

1E Windows |, FAEBIAMIZIE3F A ProactorEventLoop. (H] Victor Stinner ¥E bpo-34687 1571k . )
ProactorEventLoop Iﬂf{ﬂi% 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 F TRk )

5.3 builtins

BN compile () BLEHE T2 ast .PyCF_ALLOW_TOP_LEVEL_AWAIT AR, 445 A M5 EARIT,
compile () '{‘&rﬁlfFZ HI &N TTROEE N i 2 9% await, asynce for fll async with i, H-rI [l
J5 iR H] 77 CO_COROUTINE JEARHY F2P A5 .

( iy Matthias Bussonnier FE bpo-34616 H1 i Hk. )

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 EECHIEE AWM EM T EINT. WHELH

L OrderedDict [A&iAMEYE, WHEMMIR T E K4 RER AT EMW LA OorderedDict (nt.
_asdict ()) . (1 Raymond Hettinger 7 bpo-35864 Elﬂfﬁejk )

5.5 ctypes

1E Windows I, CDLL K HFHRIMAERZ winmode X205 %E M TIKJZ LoadLibraryEx W MHAR. ERIA
TERR B A AU Ek | A AL E ) DLL AKH0, 35 DLL W17 acis e (ansfm#w s DLL i 15
R AE) VAT add_d11_directory () EMNAYEREE.

5.6 functools

fujnzctools.lru_cache()EEEEIET%’E%%W%%WK%?E%@ ] g BRI, TR X i o 25 3 BLTE D
S H:

@1lru_cache
def f(x):

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

(i Raymond Hettinger ¥F bpo-36772 H1 5k . )

10
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5.7 datetime

W T e RS P datetime.date.fromisocalendar() Ml datetime.datetime.
fromisocalendar (), Bl B&ET ISO 4. FIFSFMBENHFERKHEE date il datetime
MG XPE LT N2 isocalendar LR HEAE. (H Paul Ganssle 7£ bpo-36004 H15THA . )

5.8 gettext

TINT pgettext () KHEHARIE., () Franz Glasner, Eric Araujo FI Cheryl Sabella 7 bpo-2504 H1 57t . )

5.9 idlelib 5 IDLE

it NAT GERIMESN 50) (% R B — 444l . N A ATE Settings XHiHHE General G{[) PyShell #3453
AT . B E K AT AT DA TR S AR & . AT S g T NG R R R T
ol R I A LR BB Wi B2 S % . (¢l Tal Einat 7E bpo-1529353 Hhoiik. )

& Run SEE AT "Run Customized” PAGEH] B & i ERIZATRIL . Sy ABEN iy 247 SECER 2 B A
sysargv. ‘EAITE MK B E SGBATI S PR SR TEE b . P d0mT RASS AT 5 1 Shell ERIHEH . (H
Cheryl Sabella, Terry Jan Reedy %% A 7E bpo-5680 Fil bpo-37627 H1 5Tk )

1€ IDLE ZfE48 13 I 7ok iy . & DT BRAARN TIPS, BRIEFERC B X HE ) General BE5
Ko T E . BFTIFE 0 R4T5 1] DAYE Options AR R ek . (Hy Tal Einat £ Saimadhav Heblikar
1E bpo-17535 Wik )

MBS C R I REAR S 3.7 dEf AA TR
5.10 inspect
inspect.getdoc () HREIAET AIRE] __slots_ WSCRYFAFHR, WANZJE MR — o RN SR F4F

B dict WG, XA TRUT HEIE AN property (), classmethod () il staticmethod () 45
B SO

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)

5.11 io

FEIT BB (-X env) FIRIE T, io.I0Base RLEMIMERLE close () TIRKRMIFRFEEHAHE.
KA AR RAT R BRIA S R 2% . (H Victor Stinner 7£ bpo-18748 Hi5TRK. )

5.12 gc

get_objects () MAEREHAZ— WL generation L K45 1 — 1 HI R IRBUOM G i £ 4% - Hi Pablo Galindo
£ bpo-36016 HTFTHk .

11
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5.13 gzip

Wi mtime 28| gzip.compress () AT EIMWEH T . (H Guo Ci Teo £ bpo-34898 H1 ik . )

X4 B O IR gzip SCHFIRAE RG] & BadGzipFile MMiAJ& OSError. ( Filip Gruszezyriski,
Michele Orrt 1 Zackery Spytz ¥ bpo-6584 HITiHk. )

5.14 idlelib 5 IDLE

1€ IDLE g a8 1 11 e 7ol e AT 5. & T IFREBRIAAR TS, BRAEERC B XS HE) General i
Wi-Frp#E T8 E . (f Tal Einat 1 Saimadhav Heblikar 7£ bpo-17535 H1 ik . )

Bt N AT (BGAMEN S0) O REdT A 4 4L, N A DAZE Settings X HER) General Hf) PyShell #4)
AP B, S AP K T DA 4 7T . T 2 0 P AT 4 LR T
sl e A 4 R B2 B 4 1 . (P Tal Einat 7E bpo-1529353 k. )

RS E YA 3.7 HEfF AT

5.15 json.tool

AL ——Json-1ines M TR ALTARHT A B JSON X4 . (i Weipeng Hong 7E bpo-31553 H17
ko)

5.16 math

WIN T HY R math . dist () HTIMEB A Z RGO LESEE . (H3 Raymond Hettinger ¥ bpo-33089 H1
Tk )

P& T math.hypot () MREAEAIIE LM 4. 2 108 A HE 2-D 115 4L, (B Raymond Hettinger £
bpo-33089 Hr itk )

I T HIES math.prod () fEARY sum () W2, ZEBGR [ start’ {5 BRIAME: 1) FeLA—ECFE AT EAC T
S

>>> prior = 0.8

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

(1 Pablo Galindo 7£ bpo-35606 157k . )
BT H R math . isqrt () ATFIAEECE 7R, (f1 Mark Dickinson 7 bpo-36887 HuitHk. )
PRE{ math. factorial () AHEZAEEEES4. (1 Pablo Galindo 7£ bpo-33083 FH Tk, )

5.17 mmap

mmap .mmap KIIEEAH —I madvise () FEMT 51 madvise () 24 . (1 Zackery Spytz ¥& bpo-
32941 J15EHk . )
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5.18 multiprocessing

W7 multiprocessing. shared_memory #idk, (i Davin Potts ¥£ bpo-35813 F1 k. )
1F macOS |, IUAEBRAME A 1) 87 =02 *spawn* 521 /75, (H Victor Stinner 7£ bpo-33725 H15THk. )

5.19 os

IRINYT Windows WUHY BT pR% add_d11_directory () HTHESAY REE D H ctypes MFL DLL Bf A
AP LA A M R AR

W T ) os .memfd_create () BN T3 memfd_create () RS . (H Zackery Spytz il Christian
Heimes 7£ bpo-26836 H15iHk . )

fE Windows |, KHEZ T AL PEE AT o, (RIS B A H R IER) WTIIZHOCHEHAHRIER
Gi. FRilth, os.stat () BUAERF &l Iy #5AE R G A CRFRIAEATINZS, T os. Lstat () FFHITHARIE N
AP WEMATA, MHZH os.stat () FTIFHAMMMWEMT S . FEAHIT, stat_result.
st_mode Ff H TS5 T AR AR RS AT S E S_IFLNK, ARt HA ARG ST &, 520
M stat_result.st_reparse_tag @,

1F Windows |, os.readlink () FIfFREAZEEEL H iR, B islink () &XTHFERIRF False,
I oA islink PR RFELANERA N H %, M os. readlink () Frg| KR ILTE
ST B .

5.20 os.path

R A RIESE R os.path FREHI AN exists (), lexists (), isdir (), isfile (), islink (), PA
J¢ ismount () MAEX THEFE OS ERLERRMWEMFLF WA RE False ARG K
ValueError a{H 7 UnicodeEncodeError | UnicodeDecodeError, (M Serhiy Storchaka ¥£ bpo-
33721 iTft. )

expanduser () F£ Windows I HF X ] USERPROFILE IIEAS B A F# ] HOME, [5EEEAS N—%
H P

isdir () 7 Windows RPN AAFAEN H SR EERER 8] HAH .
realpath () 7E Windows FIUFES I EARNT &, WIERFS-55 M H SRiEs: .

5.21 ncurses

W T —A 328l TRE T2 ncurses T 454 {5 B ncurses_version., ([ Serhiy Storchaka ¥f
bpo-31680 H15iHk. )

5.22 pathlib

3% B A R {E 45 B #) pathlib.Path 5l fl exists (), is_dir(), is_file(), is_mount (),
is_symlink (), is_block_device(), is_char_device (), is_fifo (), is_socket () Iﬂ?{}(ﬂ‘ﬁ:@
T OS BRLERTFMAMFKNF WA AER B E False M ARG A ValueError B H 12
UnicodeEncodeError. (H Serhiy Storchaka #£ bpo-33721 H1 7k, )

WY pathlib.Path.link_to () A TAIESEMIEN AR, (B Joannah Nanjekye ¥£ bpo-26978
TR . )
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5.23 pickle
G TR TR B TR B T & 58 6 AN H o LA H NS48 — 1 A & LPIRASREE T, %
FEFBREIN __setstate_ JE#EEM . ( Pierre Glaser #1 Olivier Grisel 7£ bpo-35900 157k . )

pickle § B FIALENT C ALY Pickler BFE ML & LAFAR) reducer_override () HEREH MK
BRI EEZ 4 . () Pierre Glaser #1 Olivier Grisel f& bpo-35900 F ik . )

5.24 plistlib

BIN T B plistlib. UID I /830 TXF RIS A 25 NSKeyedArchiver 4 fith i) — i il plists ()32 FF. (i
Jon Janzen 7£ bpo-26707 15Tk, )

5.25 py_compile

py_compile.compile () FIFE 1525, (H Joannah Nanjekye 7£ bpo-22640 H1 Fifk . )

5.26 socket

W TEHE) create_server () fl has_dualstack_ipv6 () EREVAH b B AR e Il &
1O BT AT 55, EFETER— 4% R i %52 IPv4 f1 IPv6 #%3% . (1 Giampaolo Rodola 7 bpo-17561
ok )

socket.if_nameindex (), socket.if_nametoindex () fll socket.if_indextoname () R L
7 Windows 528, (Hi Zackery Spytz 7E bpo-37007 H1 5Tk, )

5.27 shlex

P T shlex.join () EREXVEHN shlex.split () [H¥#EE/E. (Hi Bo Bayles 7E bpo-32102 Hi 57k, )

5.28 shutil

shutil.copytree () MIFEREZ Y dirs_exist_ok XF 24, (H Josh Bronson £ bpo-20849 H1 57k . )

shutil.make_archive () BUYEXT IR BRIA S B modern pax (POSIX.1-2001) #% 3% DARE T ] AR ME Fil A%
WE—80E, MRREGR R A% tarfile BIHUWAHN M. (B C.A.M. Gerlach 7 bpo-30661 H15TH#R . )

shutil.rmtree () 7£ Windows b IIYE LR H S AN 28 IH S C R BR H P B N 2%

5.29 ssl

piid fn T SSLContext .post_handshake_auth PA )y ssl.SSLSocket.
verify_client_post_handshake () B H I # a4k TLS 1.3 & F )54 iF. (H Christian Heimes
TE bpo-34670 HhF k. )
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5.30 statistics

WINT statistics.fmean () fEN statistics.mean () BYBEHREE A E BB A . () Raymond Het-
tinger #1 Steven D’Aprano 7£ bpo-35904 157k, )

WHIT statistics.geometric_mean () (Hj Raymond Hettinger 7 bpo-27181 FR Tk, )

WINT statistics.multimode () HT iR Bl&HH WAEAFIZE. (H Raymond Hettinger ¥ bpo-35892 i
N9

BT statistics.quantiles () JTHEIREN MR A ZAFEMARKE (G363 A
1) . (i Raymond Hettinger ¥£ bpo-36546 HITiHk. )

W statistics.NormalDist TG @M 2 IESD . (1 Raymond Hettinger ¥F bpo-
36018 HFoTRR. )

>>> 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]

5.31 sys

WSINTHY sys.unraisablehook () M%L, AIBEEAAEIEGIUMALE A5 LMRE". ESELE
T —A~5# {0 Python {& A INFEACFREI B A o AN, 4— DTSR FELIIR BT (9. collect () G|k
M 5eE . (1 Victor Stinner 7 bpo-36829 F1 57k . )

5.32 tarfile

tarfile BHILLEXTHI VRS ERIA A modern pax (POSIX.1-2001) #% =M AN 42 Z i) GNU % JEtg=t. iX
W FRAE ] BAE R S — it (UTE-8) 4271 T I F& nl Rttt , 42t 7 HAb—Les54b . (i CAM.
Gerlach 7£ bpo-36268 HTiHk. )

5.33 threading

o ST T Y threading.excepthook () HREUH KA IR threading. Thread. run () &
o BB E DA S H AT AR AR threading. Thread. run () 5. (H Victor Stinner 7£
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bpo-1230540 1 5TEk . )

e ISINT #HW threading.get_native_id () ERE(PAM threading.Thread 25 native_id J&
P BEATS R B R T TSR 2 B AR B I AR R R R ID. IR AERR RS BT, S0
get_native_id TN . (1 Jake Tesler 7 bpo-36084 H1 57k . )

5.34 tokenize

LR R BT AR, tokenize BUHLIIFES R UHLS I NEWLINE JEAF. AT HIEEE S C ik
S HTER I A TN AHPERL . (Fi Ammar Askar 7 bpo-33899 1 TTRR . )

5.35 tkinter
JE  tkinter.Spinbox H ¥ N T F ¥ selection_from(), selection_present (),
selection_range () il selection_to (). (H Juliette Monsel ¥£ bpo-34829 1k . )

I tkinter.Canvas KRN T ¥ moveto () » (H Juliette Monsel FE bpo-23831 H ik . )

tkinter.PhotolImage ZXIfEH A transparency_get () fil transparency_set () F¥. (1 Zackery
Spytz {£ bpo-25451 H1 57k, )

5.36 time

>4 macOS 10.12 ¥ AN T #ii B4 CLOCK_UPTIME_RAW. (fH Joannah Nanjekye 7E bpo-35702 Hi5iik. )

5.37 typing

typing BRI T —2E i

o i E X . Z L PEP 544, typing.Protocol fil typing.runtime_checkable () . fajBif¥ ABC 1
Il typing. SupportsInt MFELE Protocol T,

o —ANEA RS RBR) IR, S PEP 589 il typing. TypedDict.,

« Literal 287, &I, PEP 586 l typing.Literal,

e “Final” A&, REFERZE., &0 PEP 591, typing.Final fil typing.final ().
o FHIPMYZE typing. SupportsIndex,

* HHYEEL typing.get_origin() Ml typing.get_args ().

5.38 unicodedata
e unicodedata BIFRILECE T A {H ] Unicode 12.1.0 & Aifik .

* FHYRREL 1s_normalized () AIRHPRIRIEFAFH R A NP E LB, EH 2 LT A7 IE
AR % . (H Max Belanger, David Euresti il Greg Price ¥£ bpo-32285 Fil bpo-37966 1 iR . )
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5.39 unittest

* ININT AsyncMock PASZHRFRAMUARR) Mock o[RBT HH M (W 5 B ZCOH T3l . (i Lisa Roach
TE bpo-26467 F15THk. )

e unittest ¥ 1 T addModuleCleanup () fil addClassCleanup () DA X 5%} setUpModule () #i
setUpClass () #47iER . (H Lisa Roach 7E bpo-24412 H1 57k . )

o —LERTINTE R EOTE 2 A R ONT Bl— D s2Brii 913, (1 Petter Strandmark £ bpo-35047 H155¢
k- )

e unittest HiIRC T unittest . IsolatedAsyncioTestCase Feffi FHEMEVE R H . (H
Andrew Svetlov FE bpo-32972 H1HER . )

NV

import unittest

class TestRequest (unittest.IsolatedAsyncioTestCase) :

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

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

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

if _ name == "__main__ ":

unittest.main ()

5.40 venv

o WA venv LA G FE S E Activate.psl HIZ ] T #£ PowerShell Core 6.1 | Ji& i 1125
1. ([ Brett Cannon 7£ bpo-32718 F1 o7k, )

5.41 weakref

* H weakref.proxy () iR [EIARIEXT G IAE B HAD R AGZ BAF SIS FRAE M Ttz AT @ Fl e=. (H
Mark Dickinson f£ bpo-36669 HTiHk. )

5.42 xml
* YE%t DTD FHAMRIE ARG R, TEERIANE LT xml . dom.minidom fl xml . sax BIHURNFAL ST
FRs2iAk . (i Christian Heimes 7£ bpo-17239 1k, )

e xml.etree.ElementTree B . find* () HYEZFRERMGERAIU {*1tag, ERSZNK
4% 25 [B) DA BB 0] 25 7 1 44 25 18] R T A AR5 1Y {namespace}*. (H Stefan Behnel £ bpo-28238 #1157
ko)

17


https://bugs.python.org/issue26467
https://bugs.python.org/issue24412
https://bugs.python.org/issue35047
https://bugs.python.org/issue32972
https://bugs.python.org/issue32718
https://bugs.python.org/issue36669
https://bugs.python.org/issue17239
https://bugs.python.org/issue28238

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

e xml.etree.ElementTree.XMLParser [ H 5 X £ 0] 18 o H 19 1 38 5 ¥ start_ns () Fl
end_ns () FEZmHEEFEHIFI, A, xml.etree.ElementTree.TreeBuilder HARA[#HE
B R AP SRR B S F A AR B T S HE BT AR U 24 . (H Stefan Behnel 7£ bpo-36676
F1 bpo-36673 F1iTHk. )

6 THHEEMLIL

* subprocess BHRIIERTERLEE UL T os . posix_spawn () BECARIFEAFHIMERE. HAT, €
) i FI A FR macOS #l Linux (] glibe 2.24 SHERA ), F2OR 2 AT 444

— close_fds RAH;
— preexec_fn, pass_fds, cwd Fl start_new_session o2 K& ;
— executable YR E5—AHF.

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

e shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fil shutil.
move () 7 Linux fl macOS £ {fi [l V- % J@ 1 fast-copy” RELI I DA ERCR . “fast-copy” T EHE
DVEAE AT IR, AT kG (i ] userspace buffers in Python H1 ) il Fr 23 (A S oh X, Bl 4l"out £4.
write (infd.read ())” #4E. £ Windows [ shutil.copyfile () 2ffiJJ ¥ KBNS P X KN
(1 MiB i A& 16 KiB) 7+ Hf#i f] shutil.copyfileobj () T memoryview () WARA, FE[R—4)
X P#E D1—A 512 MiB 1% 3083 E 2 FHHERE Linux _F25°8 +26%, FE macOS |2} +50%, FF Windows
N +40% ., FAMELSWEFEE /D CPU E#. 2l shutil-platform-dependent-efficient-copy-operations —
7. (H Giampaolo Rodola’ ¥F bpo-33671 H1 5 fk. )

* shutil.copytree () 2MRIEHITHEFN os.stat () (A os.scandir () BRELITAH K
B #5U1— 5 8000 LA H sk U FHE Linux 22k +9%, 7 Windows |8 +20%, % T
Windows SMB L= H 028 +30%., M4 os.stat () RSETRAREE T 38%, #if5 shutil.
copytree () TEME RS B . (H Giampaolo Rodola’ 7f bpo-33695 ik . )

* pickle HHAEH AERIA P ELALE A Protocol 4, fzFAE Python 3.4 Hhgi5| A, EH#4L T b H Python 3.0
AT HI ) Protocol 3 B 4 BE A B /N B R o

* M PyGC_Head B T4 Py_ssize_t M Hi. WA RE: GC XI5 (il tuple, list, dict) F/Ng> T
4 8¢ 8 7. (fH Inada Naoki 7F bpo-33597 H1oiHk . )

e uuid.UUID MAES{H ] _ slots_ PABZDINFE R,

e operator.itemgetter () BIIERESETF T 33%. AL TSEUALH, HE WL AIHE JCZH A AN JE 1 3%
BRGI O HIE T — 40l 42 (X 2 hRiE i 8 B 51) . (fi Raymond Hettinger £ bpo-35664
HTTRR .

* IR THE collections.namedtuple () HYFEARK. BATIIERHE R TWAEPAL, Bk Python
R Sl s B A JE R, (F Raymond Hettinger, Pablo Galindo #/1 Joe Jevnik, Serhiy Storchaka 7F
bpo-32492 H1 k. )

o AR AR ERX K ECH AR EI T __len_ ), list WSR2 TS AL A
TG pfi X o XA i A 28 i 91 R B U o5 T3 T 12% . (1 Raymond Hettinger i1 Pablo Galindo 7
bpo-33234 HTiHER. )

o RAFFEG AMPBENGG. 4N AETURBIEMTE N, 2 BiAAAE— A5 slots (IELEH A . (i Stefan
Behnel, Pablo Galindo Salgado, Raymond Hettinger, Neil Schemenauer, £l Serhiy Storchaka ¥ bpo-36012 H1 57
ko)
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o D TRV Z N E R BN T R SRR R . X A S AT ER N R AR R R B T T
20-50%. (f Serhiy Storchaka 7£ bpo-23867, bpo-35582 Fl bpo-36127 H1 57k )

* LOAD_GLOBAL #§4-HAE S {#i H] 14 per opcode cache” HL#] . "B EMAEIRTT T K4 40%., (A Yury
Selivanov #/l Inada Naoki 7 bpo-26219 15k . )

7 f98&% C API 9§ %%

o BN sys.abiflags B H— DS FEAFE : pymalloc () m BEARATAE X (LEE7E ] pymalloc 14
HES R ABL ) R 958 % . (H Victor Stinner 7£ bpo-36707 H1oiHk . )

MU
- Ha%# python3. 8 #J¥, AFA python3.sm &JF.
H&492E python3. 8-config A, ARFA python3.8m-config JHi7A,

-m JEARC AN S E XA E R TR B EE DY RIS
=05 AP AR R A% R B B B AL PyPL R 3 B B, DA Linux 4 5], Python
37 W )5 %% .cpython-37m-x86_64-linux—-gnu.so fE Python 3.8 M ¥ K
cpython-38-x86_64-1inux—gnu.so,

o FURTAZT A Sk SCH PATE AT X A N [R] Ap 2R ) APT:
- Include/*.h W NAIBHEIAERER C APL

— Include/cpython/*.h >k CPython % BN E R C APL; A APL, #4444 API i
_Pyor_PY Hi%&,

- Include/internal/*.h W& CPython 45 % B AL G WEE C APL, It AP R E £ 18] N IRAAR
UEH HAS R AE CPython AN o EATTHY 2 FFAGE F TR0 BR 2 1) 75 K B an i i #5 FE 5e  Hr
SN H B E) CPython P& AN L A H R . H o I AP BL7E 21T make install
LR o

(i Victor Stinner F£ bpo-35134 #l bpo-35081 Fifk, #H7¢ T4EH Eric Snow ¥E Python 3.7 H1 &2 )
o JLULT OB O S NERR G TESRBRLRBIREVE LRI, ENAHSA SEMEm R8s, 42
A REBE . -

— Py_INCREF (), Py_DECREF ()

- Py_XINCREF (), Py_XDECREF ()

— PyObject_INIT(),PyObject_INIT_VAR()

- A HE: _PyObject_GC_TRACK (), _PyObject_GC_UNTRACK (),_Py_Dealloc ()
(1 Victor Stinner ££ bpo-35059 H1 57k, )

e PyByteArray_Init () il PyByteArray_ Fini () EECHHE% . '©11H Python 2.7.4 i Python 3.2.0
AT AL, BHERRTEZBR APL (g i ABD 248, I HARMEE A CHY. (i Victor Stinner 7
bpo-35713 H15THR . )

» PyExceptionClass_Name () BIG5RBEHIMAZ const char * [fjJf char *. ([ Serhiy Storchaka
7E bpo-33818 H1 ik, )

* Modules/Setup.dist 5 Modules/Setup WEMWILIFC AR Z BIAET # CPython JF AL,
T EH WA T8 # D Modules/Setup.dist (FEFMHA) | Modules/Setup (FEMEAR ) AR
LU o IR T A R A — i AL, B R XTHEER CPython F A R 1) I A 31t A
SRPERIRRST, PRI IOHE DI SR nT e 3 250k 3 R K
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BUAE M R G 2 S RS N Y Modules/Setup SelfUR . WU B il W SUIR I T A B 7E
CPython F{j—> git 70 KM T SCPF AR AES B ATR SRS, At A AT A A AT A H A i B B —

(i Antoine Pitrou ¥£ bpo-32430 F 5Tk . )

F5 Python %540y C AR R A4 PyLong_AsLong () PAKAA '1i' Z RBEAFEHAE A H T
WS BEHT R ELBIIN PyArg_ParseTuple () BUIAEACRATAERF MM __index_ () FRIRTIETA
& _dint_ . WTWA _int_ () HEERA _index_ () FEMIG (B4 Decimal
Fraction) Rk FHEL . XTEMT __index_ () MXH PyNumber_Check () BIERFR[A]
1. PyNumber_Long (), PyNumber_ Float () fl PyFloat_AsDouble () BUAELISE ] et 1< i
__index__ () A¥. (H Serhiy Storchaka £ bpo-36048 F bpo-20092 H1TiHEk. )

e B AN G AE R I BT 14E PyObject_Init () (MHXFW A% PyObject _INIT) H{¥5] it
B ANJEAE PyType_GenericAlloc () W BERsLBlsrfic sk 1k Ao 2B T RE TR b 7% . (i
Elizondo 7£ bpo-35810 H1 5k . )

Frif el PyCode_NewWithPosOnlyArgs () SRVFRIEAIEXT S B4 PyCode_New (), {HAHFAH—1
BiANG posonlyargcount T2 AR AL BRI B S8 %E . (1 Pablo Galindo 7E bpo-37221 Hi 5Tk . )

e Py_SetPath () MAESHf sys.executable X NIE)FEHPEAE (Py_GetProgramFullPath ()) T
AREBEF 4 (Py_GetProgramName () ). (H Victor Stinner ¥£ bpo-38234 H157H#k . )

#H

distutils ff] bdist_wininst iy WAECFH, Wi bdist_wheel (wheel 1), (H Victor Stinner ¥F
bpo-37481 H15EHk . )
ElementTree Lt 1 ) B F M /7 ¥ getchildren() Hl getiterator() WM ¥ £ 3| X

DeprecationWarning JiifN4/& PendingDeprecationWarning. B THHE Python 3.9 hifs % . (h
Serhiy Storchaka 7£ bpo-29209 H1 iR . )

¥ A J& concurrent.futures.ThreadPoolExecutor 2E il B % £ 1% 44 asyncio.loop.
set_default_executor () CHF M, F¥7E Python 3.9 Hi#2% 1. (H Elvis Pranskevichus £ bpo-
34075 H5THk. )

xml.dom.pulldom.DOMEventStream, wsgiref.util.FileWrapper i fileinput.

FileInput B __getitem_ () HEC#HFH.
IREC A LI 2R EATIHY index TEZ:, FHECHREITR—4%H .
( iy Berker Peksag 7F bpo-9372 H1 57k . )

typing.NamedTuple KEF T _field_types BB EAFHIEER __annotations_
J&M:. (1 Raymond Hettinger 7F bpo-36320 FRTTHk . )

ast 2§ Num, Str, Bytes, NameConstant fl E11ipsis # N E 7 H HKELE A S B Python WA FRl
. W24 M Constant. (Hy Serhiy Storchaka 7 bpo-32892 1tk )

ast .NodeVisitor mooy visit Num(), visit_Str (), visit_Bytes (),
visit_NameConstant () M visit_Ellipsis() BIECE #EF B, 3 HAE K KM Python fx 4«
RN E . USHl visit_Constant () HYERATAT A H B 4. (1 Serhiy Storchaka 1
bpo-36917 H15iEk. )

gettext B R 4 oK HOR Jr VA E B FE ): lgettext (), 1dgettext (), Ingettext () #
ldngettext () o EfTRECHwEBTF R, ARG 097 A7 5B A7AE S i 15 8UUR R 7T fig 18 8 i
/ﬁﬂZﬁl‘?%j@r’%‘o HUT A0 S 8 ] Python 3 "3 [H] Unicode “E44- 82 (KA VE B A8 F 1T 114 bR 50
EANEEA.
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K% bind_textdomain_codeset (), ¥ output_charset () fll set_output_charset (), DA
Jpk%f translation () flinstall () B codeset RS WEHEF , BEABEAMGEH T 1*gettext ()

(t Serhiy Storchaka ¥ bpo-33710 FRTTRR . )
threading.Thread § isAlive () H¥EEF . (i Dong-hee Na fF bpo-35283 FR Tk . )

VP32 SR P B TR Y R BOIAE F5 X % A Decimal, Fraction PARATAR HoAn] i
BB ZIAEE (RIRA __int_ O JPEEEA __index_ () 1K) WIRGA 5
FEARRI A T R4 . (1 Serhiy Storchaka 7 bpo-36048 HI5THK . )

AT SRR X 7 2R i X e pEe i -

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

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

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

— contextlib.ExitStack.callback (), contextlib.AsyncExitStack.callback () #
contextlib.AsyncExitStack.push_async_callback () " callback,

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

— weakref.finalize () H¥ obj.
TEASNATY Python g MY (URGEESHC. (1 Serhiy Storchaka 7 bpo-36492 1577k )

9 APl 5HitmEkR

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

macpath i, ¥£ Python 3.7 13, ME##%:. (H Victor Stinner ¥F bpo-35471 i wk. )

BR¥ platform.popen () B %, ‘& H Python 3.3 :EHFE M iHM/H os.popen (). (H Victor
Stinner ¥£ bpo-35345 HTiHk. )

B AL time.clock () E# KR, & H Python 3.3 &4 7 Hl: MR B &K F K B time.
perf_counter () B time.process_time () ATIfFEE E L B4 M. (H Matthias Bussonnier
1E bpo-36895 H1TTHEk. )

pyvenv JIARC YRR, MEHEU python3.8 —m venv REFUNHIRA L) IRIG pyveny I BT KEKH)
Python f#R#$X— )% . ([ Brett Cannon ¥E bpo-25427 H15i#k. )

parse_gs, parse_gsl fll escape M cgi B ¥ fe 4. X LK% E Python 3.2 B ¥ FLgt ¥k 7
Ho BAIVIZBNM urllib.parse fl html S A,

filemode PREICIM tarfile BRI HERENR . ZRECKRHE S A SRS, H Python 3.3 &R 5 H

XMLParser WG N2 himl 280, ©MREAEAMTVERIAE Python 3.4 sl 5i . Frfy HAWE S
PRAEHN S IR b8, (i Serhiy Storchaka 7E bpo-29209 H1 ik . )

XMLParser [ doctype () FIEEWAE. (i Serhiy Storchaka ¥& bpo-29209 FH 5Tk . )
“unicode_internal” ZR i 9214 . (1 Inada Naoki ¥ bpo-36297 FHTiEk. )

sqlite3 B[ Cache Hil Statement X2 EANHAFHLH . (H Aviv Palivoda 7E bpo-30262 #1357
ko)
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e fileinput.input () fll fileinput.FileInput () FH Python 3.6 sl ¥ ZI&H-F H ) bufsize
KT B ALK . (1 Matthias Bussonnier 7 bpo-36952 15k )

e ff Python 37 W F H M B % sys.set_coroutine_wrapper() Fll  sys.
get_coroutine_wrapper () C#i#%. (H Matthias Bussonnier ¥ bpo-36933 H15iHk. )

10 #2453 Python 3.8
AATHN T ST 1 A DA S T BE R B AR g A AR DB I

10.1 Python T AT

o yield kX (104F yield Ml yield from 1)) SHEA ALVFTEME S URILE Mg 2B Uh A (H for
TR AN IR 5Bk SM) o (Hi Serhiy Storchaka 7E bpo-10544 FHTTHR. )

o BFRPSARIN (is Ml is not) HFFERMA T (BIANTRER . BEO — I ik ae e 4
SyntaxWarning. X7t CPython "Il # 2 il ATHY, (HIFAPEEF E I RIE. &SSO P
FHEEAG (==and !=), (H Serhiy Storchaka 7F bpo-34850 FF 5Tk . )

* CPython fFREARAE S LEAE L T I DA 7% . fF Python 3.8 "k A bl e BN Rc Ao i, MIEHLY
SARBUBPE S | & 55 A S P80 . (1 Serhiy Storchaka 7 bpo-35459 HITTHR . )

* MINEZHRA bool, int, float, complex MFRMERENDREEPHRT _str__ L. BENHESMN
object 4kK __str__ (). fERNGIR, TEXLERM TR P EL __repr__ () HEFILWENNFE
FFEEFE~. (1 Serhiy Storchaka fF bpo-36793 FR TR . )

e JEAIX |, sys.platform¥ARFEERITAS . BHERE 'aix' TiARE 'aix3' .. 'aix7'., BT
Iy Python KA & & BMACS: , (RILHERA 20 sys.platform.startswith ('aix'). (i
M. Felt 7£ bpo-36588 H1 57k, )

 HF PyEval_AcquireLock () fl PyEval_AcquireThread () Ul 7E il B o8 & 4540 o % 4
PR LY TR, A EA]S PyEval_RestoreThread (), Py_END_ALLOW_THREADS () DA K
PyGILState_Ensure () fRIF—E( (RN EZEXHRTR, il _Py_IsFinalizing () B
sys.is_finalizing () FAR3%EH .

10.2 E&iYy Python API

* 7 Windows I os.getcwdb () pREPILES (i ] UTF-8 4afhk% X i A2 ANSIACHS 7 - i55F PEP 529
THEEMAKER . ZEEfE Windows FATAEF A . () Victor Stinner ¥E bpo-37412 TR, )

* PU7E subprocess.Popen RGN T M os.posix_spawn () PASISELFHERE. EEHT
Linux ) Windows ¥ &4l QEMU ] Pl b, ] os.posix_spawn () [ Popen #4 1% #5 A 2x 7
HTHRAZREF G &S5, Mk TR RO R E—A~9EZ R returncode. (H Joannah Nanjekye
F Victor Stinner ¥ bpo-35537 FA Tk . )

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

 imap.IMAP4.logout () F{EASFZMEE IR E R

e [K¥ platform.popen () E#F%, B H Python 3.3 By F M : M os.popen (). (H Victor
Stinner £ bpo-35345 15Tk, )

o WfE N ZBEHERT statistics.mode () MBS TGI KT . BRUCHIR [BIFE A S s 211
#— i, (1 Raymond Hettinger ¥ bpo-35892 FH i Hk. )
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* tkinter.ttk.Treeview K] selection () HENFHEZSE. WS EOH %I YR BUB B
Python 3.6 175 . M L 11 ERIU selection_set () HFkAs#E#E. (H Serhiy Storchaka £
bpo-31508 H1 5k )

e xml.dom.minidom BiEHl xml.etree i writexml (), toxml () Fl toprettyxml () FIEWIES
88 e EREENE . (H Diego Rojas A1 Raymond Hettinger 75 bpo-34160 H 5Tk . )

o i Tt HEARFT T dom. dumb B ARG R R . WEREHREASGAE, MR o A e R
[ dom. dumb . open () A&FAIZEIERE. (H Serhiy Storchaka fE bpo-32749 H157H#R . )

* 7£ XMLParser [ F2HE LY doctype () FIERASEHWITH, HRFBCR I Runt imeWarning
M AJ& DeprecationWarning. iE{EH R EE X doctype () FEFKALH XML doctype 7HH. (i
Serhiy Storchaka 7 bpo-29209 H157fik. )

o MAEY A& LICERTEME L type. __new__ M4 A H P4t __classcell - AHBFF5I K
RuntimeError, £ Python 3.6-3.7 J1i2N|J25| % DeprecationWarning. (i Serhiy Storchaka ¥f
bpo-23722 H1I5TER . )

e cProfile.Profile KIAER M H/E LT & PSS, (H Scott Sanderson FE bpo-29235 15k, )

e shutil.copyfile (), shutil.copy (), shutil.copy2 (), shutil.copytree () fl shutil.
move () i ffl ‘& % J8 1Y fast-copy” 2%5E ] (2l shutil-platform-dependent-efficient-copy-operations
—7).

e shutil.copyfile () £ Windows FJERIAZE X /M 16 KiB i34 1 MiB,
* PyGC_Head Z5ME R SE ML . I # 2R L5 IR0 M 9 5 . (L bpo-33597)

e PyInterpreterState Z5HE#FS A internal” 3k 304 (55142 Include/internal/pycore_pystate.h). ifs
HI#Y PyInterpretersState fERAM API (FIfaE i ABD B—# 3R M . SCRYFR IR S5 M 1T
PIFEHARAEN, FIRMAEEAEER TN B2, SRR S  5— Al E 2 AN FL
A7 BOF B HAREARE, WEFF—A4> BPO [A/8. AT ST BRI T (TREE G AH
APL IR %D . (2 I bpo-35886. )

o PYE asyncio 4 ] AR fv 45, BRI EY name REFE S EHUEL asyncio.create_task () B
create_task () HFEFHF T, BURTEALS M5 LI set_name () Ik ALSHFRAFE asyncio.
Task [ repr () &R, HalEH get_name () FERIREL.

o BUAEFFA -6 T mmap. £lush () J7 EARAFEMINIIE ] None FEERLIAING] % R4, 2 AL 14T
HET A4 Windows T &AEMINRR AT ; L0 MHRIAE. Unix T A0 MINHR %
AT | % 1% (11 Berker Peksag 77 bpo-2122 itk )

e xml.dom.minidom fll xml .sax FEHRER KA FALFAMPEE . (1 Christian Heimes £ bpo-17239
TRk )

o M H B dbm U #EF (dbom. dumb, dbm.gnu B, dbom.ndom) i §# ¥ £ 5| % error (dom.dumb.
error,dbm.gnu.error B dom.ndbm.error) [iifi KeyError. ([ Xiang Zhang ¥ bpo-33106

TTHR - )

e expanduser () fF Windows FIAEM ] USERPROFILE MIEAS RN AT ] HOME, J5EBHEASN
— M PR PR

* 1£ Windows X4 BB DLL 48 DA i@ id ctypes M#LW) DLL (ST EIER S % 4. HA R
Giikts. WM DLL 5 PYD SCHRY AR A il i) add_d11_directory () WNH H A S9HE
SRy R I R A E . R, PATH AR ET AR H SSRGS e AT B SR A X I
) DLL A=A 5o AERARI B AKX SeAL ], AR 24 JEk A add_d1l_directory (), Al
RAFAERH EAEMEARE ZE R IR DLL H 5% . 5 Windows 7 ] Frif 75 ZLAf £+ Windows B {3
KB2533625 B %% (X — St Al 22 TI0IE) . (20 bpo-36085.)

o KIKF pgen )k SRR EE HAk 4l Python SEBUIRUACS C ARk . (i Pablo Galindo 7E bpo-36623 H1
TRk )
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* types.CodeType FEME AR I NI EFIG T —1NES (posonlyargcount) VA HEFE PEP 570 g
MR E S 55— B8 (argeount) FEF L B SE B EE (BRI ESE). types.
CodeType HHIEH replace () JryAA] H TS SCHF future i

10.3 C API sy 3

e PyCompilerFlags GiHERINT Bl of _feature_version FB . ' N M4 #1540 4 PY_MINOR_VERSION,
BT BB AR, M HAY PyCF_ONLY_AST HEREIR A of_flags BB AP .

e PyEval_RelInitThreads () BAELE M C API H &, & AN Y4 4 %X K/ A 5o A
PyOS_AfterFork_Child (). (H Victor Stinner ¥£ bpo-36728 H15iHk . )

* J£ Unix |, C¥"J@A 2 P-4l %42 3 libpython , {2 Android 1 Cygwin ] 7} . 24 Python # f#} AF, 1ibpython
AW RTLD_LOCAL fin#%, iM%k Al RTLD_GLOBAL, Z Hiffifl RTLD_LOCAL LN &AW RENNEA
%% libpython B C PR T, BlUNiE L Modules/Setup Y *shared* M EIARIERE C ¥~
J#. (f Victor Stinner 7£ bpo-21536 H1 57k )

o XF R M B My &= M m (#l 1l PyArg_ParseTuple(), Py_Buildvalue (),
PyObject_CallFunction() % %) i HE W # A 1M A & X PY_SSIZE_T_CLEAN ¥ ¥E
Ff£x5| & DeprecationWarning. BERFFE 3.10 5 4.0 FgifL k. 1155 7 arg-parsing T fi#i¥1E. (M
Inada Naoki 7F bpo-36381 H1 5Tk, )

o WA EL AL S (B AN fE ) PyType_FromSpec () A @1 L Bl) &R AF— X H A AR5
FEl e X BRI LTI HIT B EIFEC M PyType_GenericAlloc () B &2 HLEH
HYJ B % PyObject_Init () fll PyObject _INIT (). iX{# Jil ## i This makes types created through
PyType_FromSpec () FrBIEZER AT 54 BACUHD th i) AR R — B

S LR LA S o

ERIFAERT, XV ZEAXA M. H2, RSO TF e g iRl (Rirg
R T Gk ) B P REK RN R . B P DL, X S TR AR ST R o L R AR 2 T
%1% il Py_DECREF,

FLER R X SO AR A 5 3.8, 5 HI DA & ek :

- TEArBL S Bl Z IR AE A R B Bk Py_INCREF —— MR A WY i, X AT DA % A 7 9 i
PyObject_New (),PyObject_NewVar (),PyObject_GC_New (),PyObject_GC_NewVar ()
B AR AT HAE ] PyObject_Init () B PyObject_ INIT () M HEXAEIARZ G-

Pl

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 YA BORALN H 8 X tp_dealloc pRERS B/ IAE | FIITEL.
i
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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
}

( i Eddie Elizondo #£ bpo-35810 F1 Tk )
* Py_DEPRECATED () A MSVC S8, XA R IMAE LA AT 5 B PR il o
ANGE

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

(1 Zackery Spytz 7£ bpo-33407 iR . )

B ATHRE LR AMMANY RER —JH AN B =P RS S
th 1Y) PyTypeObject I i% A A 24 Hij Python A fr 23K 0y fif 5 %5 iz, L 4F tp_finalize
(Py_TPFLAGS_HAVE_FINALIZE NEHAEELE tp_finalize Z HigH D).

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

* PyCode_New () TESH " AMLEININ T HIIIES: (posonlyargcount) LA K PEP 570, FEHILR( & 24
R .

e R¥ PyNode_AddChild () flPyParser_AddToken () BUFEREZ W EASME int % end_lineno F
end_col_offset .

* T 1 MinGW T H B #4858 3] python38.d11 fJ libpython38.a XA A G THRiER
Windows &7t H . QRARTEE MM, Al gendef fil dlltool T.HRA, X4 T H g MinGW
binutils {3 1) —&B43

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

B AN pythonXy . d11 Frfe i B R B T 24 e PA & Windows FYRUCAHITE = - 1152 Y using-on-
windows [R5 o REPRIE N HIAES pythonXy. Lib MIFRAYHSES , 2 # /2 1k Python %
FEEAE T 1ibs Hak.

10.4 CPython {0y EF
o fRRESRIEIAC M 1 R AR R Z A A G iR an RIS T itk . s Ire & & B U8 2 R R (E e
¥ F:°F break, continue fl return & HiFEAHE.

B T #4/EN BREAK_LOOP, CONTINUE_LOOP, SETUP_LOOP ] SETUP_EXCEPT. #SHI T 31 id
YEFS ROT_FOUR, BEGIN_FINALLY, CALL_FINALLY fl POP_FINALLY, & 7 END_FINALLY fl
WITH_CLEANUP_START 474,

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

o USINTHERAERS END_ASYNC_FOR I T AL Y55 1F asyne for JREFAY T —TiH 5| 2 M 55 . (H
Serhiy Storchaka {f bpo-33041 H1 5Tk, )

* MAP_ADD BUEX BUHIE ARG S — A C R M 5 A InR . AR e DA 7l ffi 55X PEP
572 R HIREE, B R AAEEZ HIPOR(E. (1 Jorn Heissler 7E bpo-35224 Hi 5Tk )
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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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