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2.1 PEP 563 : o]X:H|o| A2l x|dH F7}
ol oA § FEL 3L PEP 31079 4] 3715 31 PEP 5269 A T2 t}E0] 7 o] g o] A T 717
AR EAE =Y llssUTh

c ojHol 4L AA ATz A o]u] A b5 ol E W AT & AFUTH F, oW SR AW
F2E ANHA eheksUTh 17

4 < v AU

o] % 7bx] BAE ol :Ho] A B7HE AAN A= Aoz AP h Fe) A o mEo]He] A4S
Aot T=E Aot Al ALy =l A4 Y ASTO 55 EAE FA SR o HoldS
A7y dastthd, AP Aol typing.get_type_hints () & AF&Sto] o] Bl o] S A & 5
AFUTE o)A o] AFH oA k2 UnbAQl Ao, ol EH o] dS AA AFTE = 3 (FH2 AL
Qlelzelefol 23] o W wk vhE ol 2] 7] W I Th, A1 A 7he o wk2 A 3 % g o
Mg ZEeA, o)Al o Bl o] do] WY F2E AW} b BHo] AT
class C:

@classmethod

def from_string(cls, source: str) —-> C:

def validate_b(self, obj: B) —-> bool:
class B:
o MAow

s £8g0] A7) w2l shol 1 3714 A AL future YEEE AEIe] BE
o

29 3ha) of 51 o}

Sl
HE 22 52

from __ future__ import annotations

It will become the default in Python 3.10.
o B
PEP 563 - o] ;=¥ o] A 2] A€l 7} Lukasz Langa7} 2H4] 331 73 &+ PEP
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2.4 PEP 553: Y # breakpoint ()
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2.7 PEP 564: % 2 A5 o] Ql2$ A7} 34
A A|2~EH Y Al A A EE=time. time ()
z23 & 5 55U PEP 564 & 7] ol v g2 A

e time.clock_gettime_ns ()

e time.clock_settime_ns ()

* time.monotonic_ns ()

e time.perf_counter_ns()

e time.process_time_ns ()

e time.time_ns ()
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TooA time.time ns () & MAEEtime.time () H o} 2F3u] AW}

o B
PEP 564 - Vi 2 = o] |22 A 2F 34 F7} Victor Stinner 7} 2H/3 5kaL 7 H S P

pal

_|_4

2.8 PEP 565: __main__ 2] DeprecationWarning 3 A|
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Z}A| 8t 7 B = pyc-invalidation & X 4 Al 2.
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PEP 552 — Z A & pyes Benjamin Peterson ©| 2+4 3131 32 & 31 PEP

2.11 PEP 545: slo]l A A W

PEP 545 = s}lo] 3 A A W
A A A28 W% o] 3715 9}
o Y Eo: https://docs.python.org/ja/
o ZB20f: https://docs.python.org/fr/
« 3}=o]: https://docs.python.org/ko/
o BH7]:
PEP 545 — s} o] A x] ¥Hd Julien Palard, Inada Naoki ¥ Victor Stinner 7} Z-A] 3} 12 5+ & 31 PEP.
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212 7|k AP A7k B -X dev

A} —X dev H ¥ 3 F A1 o]} A} PYTHONDEVMODE 37 W& AF2-3}o] CPythono] 7k 2= & EAl351e 4=
slguth AL ol §1S u), CPython & 7] 24 0 2 G435 7] o= 2 ul w2 7bd o A3 A7 AALE

SR o] R=o] Ebol tha AA T ARS xdev AFAE HAA L

7} Ao W4

e An await expression and comprehensions containing an async for clause were illegal in the expressions in
formatted string literals due to a problem with the implementation. In Python 3.7 this restriction was lifted.

« oA 5o 25570 o] F9] ARHE AYT 5 9, Pk 2557 o4 MAMSE A 5 dh
(Contributed by Serhiy Storchaka in bpo-12844 and bpo-18896.)

» oA bytes.fromhex () 2} bytearray.fromhex () & 23 o]2%¥ut oz} 2= ASCI 39S F
Al &Yt} (Contributed by Robert Xiao in bpo-28927.)

* str, bytes, bytearray = Al isascii () WA= o3t A Y A5 YT} o] HIAEE AL-&5}]
FAE o] vio] E G o] @ 2] ASCIL Z A8 0] Ql=A AAME 4= gls5 Ut} (Contributed by INADA
Naoki in bpo-32677.)

o O]A| ImportError & from ... import ... 7} AT ] REOEHEE_ file AE
2 gl t}. (Contributed by Matthias Bussonnier in bpo-29546.)

o o]A] 9] RES o]5oll dZd%te A A2 EVE = 8 A X E TV A A YT (Contributed by
Serhiy Storchaka in bpo-30024.)

et

=
=

e o]A| object._ format__ (x, '') =+ format (str(self), '') QAo str(x) I ==k
(Contributed by Serhiy Storchaka in bpo-28974.)

o oJAl 28 Elo|xe] T4 G S HE F AAEH7] A6, sho] W ZE| A types.TracebackType
9] O]AHAE s 5 SZ,LL Eg ol 9 tb_next 9]JEEHE & 4 5T} (Contributed by
Nathaniel J. Smith in bpo-30579.)

s A AE AR Z ), oA sys.path (0] E X HAEZ GAF7| b= AA Al HEE ] F=
B A M R R R
7}s3) A Y t}) (Contributed by Nick Coghlan in bpo-33053.)
o A -X importtime &4 = PYTHONPROFILEIMPORITIME &7 W= Zt RE I ZEQ oW
Ho37) &) A2 4 9};\ Y t}. (Contributed by Victor Stinner in bpo-31415.

>

4 N L&

4.1 contextvars

M contextvars REI A CAPI A2 AHAE W o g3t A PSS = ch AHAE Hps 7l
Aoz ~gr-2Z4 Wyt FARUTE TLSe 22, AgAE HaEnE7] =28 gntaA A3yt
$

= =
asynci09¥ decimal REZHIE AHEE 5+ Q=& AHXE A& AN A Aot & Qo] EF Qs
Utk 53] &4 A3 4 Supe
Adrsol A F5 8 5 A5

o ®7]:
PEP 567 - A€l A~ & W4 Yury Selivanov 7} 2+4d 3} 11 2 & 31 PEP
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4.2 dataclasses

/\H dataclass() g ZdeoleE=doly Sl & AA3E HHE AU Holy Sdlas S
H o] g o] & AE3t] A ERREE 7€ Uth A} __repr_ (), _eq_ (),__hash__ ()
gl e = uH;d uﬂ,qcy]_x]_ioizgﬂgqr/}

o :

@dataclass
class Point:
x: float
y: float
z: float = 0.0

p = Point (1.5, 2.5)

print (p) # produces "Point (x=1.5, y=2.5, z=0.0)"
o B
PEP 557 — tj|o]¥] & A Eric V. Smith7} &4 8111 F+ 33

4.3 importlib.resources

A} importlib.resources EE-E o] 8] 719 A 2 AP1S} 311te] Al 2-& ABCE A 23], 3 7] A R
G ol 2o At A ANPUTL Sont g2 o714 49 F AT} WLAA B4 54D
A" e A gd dZ22E=QUS5YY BEE 2= o] 22 APIE A €57 938l importlib.abce.
ResourceReader ?li‘ﬂ £ W33l=get_resource_reader () FE AT & 4 A5tk yH 3d
A= 2OShp ot 2O BE o] AL AWt

Contributed by Barry Warsaw and Brett Cannon in bpo-32248.
o B
importlib_resources — o] 7 }o]H W A-S $ 3+ PyPI W X E,

5 MAE nE

5.1 argparse

2
i)
Ho
ro,
2
Lo
ot
%
o
)
ofo
sl
°

M E2-E ArgumentParser.parse_intermixed_args () HAEE &
t}. (Contributed by paul.j3 in bpo-14191.)

5.2 asyncio

seyncio 2ES UL ARE/NSIALY L 45 el ARG, FALLD WA AT 2

* ME2E FA asyncio.run() e A2 E oHE F25 A5t st T2 EHN F7] ZT oA

< A
FFEE A3t d AFHEE 4 A5 YT} (Contributed by Yury Selivanov in bpo-32314.)

e asyncio = contextvars o] W3I ALY A5 Y oh loop.call_soon (), loop.
call_soon_threadsafe(), loop.call_later(), loop.call_at () g Future.

add_done_callback() &£ M2 A4 7|9 =-AL context 7] H4E zH5 Ut Tasks
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= oA AFAlL] AVMAEE 2E o7 AT} AAM| 3 A B = PEP 5672 X 4 A . (Contributed by
Yury Selivanov in bpo-32436.)

M Z-2 asyncio.create_task () &4 7Fasyncio.get_event_loop () .create_task () & £

Fe Wy o7 2715 15 Y th (Contributed by Andrew Svetlov in bpo-32311.)

A 2% loop.start_tls () MAEE AL ste] 712 QAL TLSE g1 0| =8 5 A5 UTh (Con-
tributed by Yury Selivanov in bpo-23749.)

MEZ-LE loop.sock_recv_into () HINEEHo]HE A &7 oA AlFH HIE ¢lo] o to]F
BALE 29 4 9A Ut} (Contributed by Antoine Pitrou in bpo-31819.)

MEE asyncio.current_task () &5= A A3 9 Task A2HAEHIESI T, A asyncio.
all_tasks() &5+ Fol3 F= &= ZE 7|2 Task Ad2€d 2~ S 933Uk Task.
current_task () £ Task.all_tasks () WA=+ # A H A5 Y (Contributed by Andrew Svetlov
in bpo-32250.)

MEL JFAA BufferedProtocol ZeAE £A W E £5 08 Hojdte] 2ETY 22 E
T3 4= 91 A ) (Contributed by Yury Selivanov in bpo-32251.)

fiy
o

M2 asyncio.get_running_loop () TF+w A Ay ZQ ZZE Uldsy, T =7 A3
I A o™ RuntimeError & HAAAI YT o= ol A e AYPH I A FoW A2 vrE
asyncio.get_event_loop () = thZ A Yt} (Contributed by Yury Selivanov in bpo-32269.)
MZE-E StreamWriter.wait_closed() ZEH HAEE 2EF A7 28 w714 7|t
AFUY. MEE Streamiiriter.is_closing () WA ZEE A5t FA 77 2352 =4 T
& 4= 9l5 Y ). (Contributed by Andrew Svetlov in bpo-32391.)

M ZE loop.sock_sendfile() ZFE HAEE 7153 FF os.sendfile & AR 5lo] 3l &
A48 4 J =5 ). (Contributed by Andrew Svetlov in bpo-32410.)

rfr 44

M Z-& Future.get_loop () 9 Task.get_loop () HAEE 2T U FAH7FUEARA F29 9l
2"H1A2E E8SFUYTh Server.get_loop () = asyncio.Server Ao YA = 22 dS T4
A== g ). (Contributed by Yury Selivanov in bpo-32415 and Srinivas Reddy Thatiparthy in bpo-32418.)

o] Al asyncio.Server & A2HEH A7} oA A|ZFHEA AT ¢+ AdFsYrh o] A9

= AHE HE ol SA A AR IS YUY AN ZL start_serving 7] Y E QA A= loop.
create_server () & loop.create_unix_server () ¥t o}l g} Server.start_serving ()
2} Server.serve_forever () & AtEH o] AW AAEAE WE = A A ZA| 7= AL 8
g 4 AdsUth MELR server.is_serving () WA EE AW A FolH True & EFHFUTH
server 22 oAl B]5 7] AH2E FE YU}

srv = await loop.create_server(...)

async with srv:
# some code

# At this point, srv is closed and no longer accepts new connections.

(Contributed by Yury Selivanov in bpo-32662.)

loop.call_later () 7} ¥t&3ts S A« o dH A 9 g2z 521F+ A when ()
H A =5 A5 Y th (Contributed by Andrew Svetlov in bpo-32741.)

loop.create_datagram_endpoint () WAEE F4Y2 47 AU A A5 YTt (Contributed by
Quentin Dawans in bpo-31245.)

asyncio.open_connection (), asyncio.start_server () ig loop.
create_connection(), loop.create_server(), loop.create_accepted_socket ()
HAEe AT U2 A HEH L2 o] A ssl_handshake_timeout 7] E QA AE ol 9] Yt} (Contributed
by Neil Aspinall in bpo-29970.)
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=

—

RV
B>

e 28 Handle.cancelled() HAEE ZMo H F$ True & 535 Yt} (Contributed by

Marat Sharafutdinov in bpo-31943.)

22
r {

e asyncio 22 async/await RS AR E F <54 th (Contributed by Andrew Svetlov in

bpo-32193.)

* N2 ReadTransport.is_reading() WA EE AFE3t AEAZY 87 JeiE &d & 5 3l
%t} T3 ReadTransport.resume_reading () I ReadTransport.pause_reading () <
o] A ® 52 (idempotent) ¢ Y T}. (Contributed by Yury Selivanov in bpo-32356.)

o 27 ARE WolEolE B2x yA e oA AEF AA & AL 4 95Ut (Contributed by Yury
Selivanov in bpo-32066.)

e asyncio oA B] 529 TCP £2A-L o]A| 7|2 A 0 & TCP_NODELAY ZH 27} A H A = 75
Z Yt} (Contributed by Yury Selivanov and Victor Stinner in bpo-27456.)

o 4" 2o A DA EE= o 9= o 27 5 A ¢k<5 U o) (Contributed by Yury Selivanov in bpo-30508.)

—

e ]2 WindowsSelectorEventLoopPolicy 2} WindowsProactorEventLoopPolicy Z ] .
(Contributed by Yury Selivanov in bpo-33792.)

29 asyncio APIE #2955 T

5.3 binascii

B
r U

b2a_uu () 4= MY A backtick 7)) = AAE WolS AUtk L wf], 02 Ao A Ao 1 2
Yt} (Contributed by Xiang Zhang in bpo-30103.)

it

5.4 calendar

HTMLCalendar Z &2+ YA H HTML 23804 CSS Z 22 NE3E A T = e S 2 olE
2] HEE zF5 Yt} (Contributed by Oz Tiram in bpo-30095.)

5.5 collections

collections.namedtuple () 2 oA 7| EZ= XYt} (Contributed by Raymond Hettinger in bpo-
32320))

5.6 compileall
compileall.compile_dir () + M2 invalidation_mode ™| 7] W5 2E5 Ut} o] wj 7] M= 3l A] 7]4t
3

pye 723 5 A3 st=d AR S 4 IS5yt F83 REE= AEE ——invalidation-mode Q1AE
ALg-3lo] HEislo A A HE 4= <5 YT} (Contributed by Benjamin Peterson in bpo-31650.)
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5.7 concurrent.futures

ProcessPoolExecutor 2 ThreadPoolExecutor & O|A| A -2 initializer L initargs A3 4 2} A XS XA
gt} (Contributed by Antoine Pitrou in bpo-21423.)

it

ol

|t

ProcessPoolExecutor & A Z-& mp_context 1 AHS 3l multiprocessing A A~ E A 4 5yt

(Contributed by Thomas Moreau in bpo-31540.)

5.8 contextlib
ME-L nullcontext () &= ExitStack X T} 7hehalal whE no-op A B AE 32 29 Ut} (Contributed
by Jesse-Bakker in bpo-10049.)

M 28 asynccontextmanager (), AbstractAsyncContextManager, AsyncExitStack 7} 715 o
71 USES Bt} (Contributed by Jelle Zijlstra in bpo-29679 and bpo-30241, and by Alexander Mohr and
Ilya Kulakov in bpo-29302.)

5.9 cProfile

cProfile WAL oA 23 HE HAZO UoC 2 -m module_name & 3 & 3t} (Contributed by
Sanyam Khurana in bpo-21862.)

5.10 crypt
crypt EE2 oA BEZ I A S|4 HH-S XY g th (Contributed by Serhiy Storchaka in bpo-31664.)
mksalt () &= oA AL 93 gt =& A AT 4 5 Y (Contributed by Serhiy Storchaka in bpo-

31702.)

5.11 datetime

MZE datetime. fromisoformat () WA E+= datetime.isoformat () ©] EH3l= FJA9 Exdg =z
HE datetime A A S A A gt} (Contributed by Paul Ganssle in bpo-15873.)

tzinfo F@2E o)A ER T} FL @ ZAE AU g ). (Contributed by Alexander Belopolsky in bpo-5288.)

5.12 dbm

dbm.dumb & °]A ¢17] A& 3 17| E APl HAE A 4SS ul o= A LS 22X FHyTh
5.13 decimal

decimal REL oA AR ALAEE AAst= AdAE W4 S A&}, (Contributed by Yury Selivanov
in bpo-32630.)
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5.14 dis

dis () &Fe oAl 1Y = AA (Fz2 A4, Alvdols 284 W SHA T
25 UEEHARRHEZE)E JqAE T -’F %IQL]‘_/} SHAl A7) Hf Zol=
W =0 ]3] A o] F Ut} (Contributed by Serhiy Storchaka in bpo-11822.)

%]

5.15 distutils

README. rst + o] A distutils 3 README & Eof 3 Ut} 28| A A2 v = 3o =85 Ut} (Con-
tributed by Ryan Gonzalez in bpo-11913.)

5.16 enum

Enum & A 22 _ignore_ Z#i2~ ZE2HEE A+, €AT AW/t HolA =t HE ZEHEY o) &
£S5 ygs 4 A== gt} (Contributed by Ethan Furman in bpo-31801.)
Kl

glo] A 3.8 A Enum S 2ANA @A o] AAE £ FA3E I 3 TypeError 7} AU o} (4
1 in Color). IR 2 Flag ¥ Hﬂoﬂ/ﬂ Z# 27} O}L] AA S 23 AASHE 1L 3 H TypeError & 40
Z2Uth(el 1 in Perm.RW); A=, F A4 % thAl False 7} WHEHE 1, 3] 2] = 915 Y t}. (Contributed by
Ethan Furman in bpo-33217.)

L

5.17 functools

functools.singledispatch() & ©]A] & o] Ho]HAEZ AIEIA TS 55T 4 ds5Yth (Con-
tributed by Lukasz Langa in bpo-32227.)

5.18 gc

MEE ge. freeze () s ANA £7717 24 & 2E A0S 2487 vl 7oA A5
= Al gyt POSIX fork() && Ao APﬁﬁP‘ﬂ GCE 227] Aol E A} (copy-on-write) ﬂi}ﬁii “&
E1 44 58 23 FAedd AZe oo untrecze) Pk ol A AT QUG T

get_freeze_count () & A€35te] A H AAY &5 942 = A5 YL (Contr1buted by Li Zekun in bpo-
31558.)

5.19 hmac

hmac 252 o)A HA3td dd 5 digest () FFE AU HMAC () Eob 2 of 30 w5t
(Contributed by Christian Heimes in bpo-32433.)

5.20 http.client

HTTPConnection @} HTTPSConnection & o)A AH P2 X B S Y| M= -& blocksize AAHE A
gt} (Contributed by Nir Soffer in bpo-31945.)
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5.21 http.server

SimpleHTTPRequestHandler += o] A HTTP If-Modified-Since & HE A4t} s tjo] X A=
Al 7k o] Zof A} utd o] A= ] ekt ol A =304 S5 A EE =2 % Y th (Contributed by Pierre Quentel
in bpo-29654.)

SimpleHTTPRequestHandler =N E2E ——directory HH 3 QA X2} o & o] X &2 -& directory AAE 1
FEAUTE of U/ W B Ag A AH = A A H O A e 2] B AZ T, /B0 2= A 29 v
2] & A& gt} (Contributed by Stéphane Wirtel and Julien Palard in bpo-28707.)

M2 ThreadingHITPServer Z# A+ ThreadingMixin & AFE3le] R H & A EstE o 28 =8
AL2gUth http.server 7 -m 2 A 38 E u]] AF&5 Yt} (Contributed by Julien Palard in bpo-31639.)

5.22 idlelib 2! IDLE

A5 A4S 93 o] 2] 4=A. (Contributed by Louie Lu in bpo-15786.)

Module Browser (File |79l 2l+=dl, o Aol &= Class Browserztal 23 &5 UTH = oA JAY 49 Fd 2~
Qo= =44 st ZE 2% A g o). (Contributed by Guilherme Polo, Cheryl Sabella, and Terry Jan Reedy
in bpo-1612262.)

A7 o 3} A2} (Options, Configure IDLE) = 2 %3} 7] 52 A7) Yol 2 A o7 thA] A5 g5 o
(Contributed by Cheryl Sabella and Terry Jan Reedy in multiple issues.)

[ef

oA 2E FE e 2} 0|99 FAVL 2 o] A2V EA SES A S W EAE YU Z B S
2l Ut} (Contributed by Terry Jan Reedy in bpo-13802.) ®E 2 HFsto] ot} 2 X2 =38 = 5 th

(Contributed by Serhiy Storchaka in bpo-31860.)

ojFo= &3 7s THH IDLE 7]-5°] €4t 7|5 2 2 thA] A H SlF YT o] AE52] 4 4= Extensions
gof| A & ti 3} ”Z} Eﬂj © 2 27 %Yt} (Contributed by Charles Wohlganger and Terry Jan Reedy in bpo-27099.)

A7) FE AVAE S A AAHAS UL AR A &) 2714 BE AV AE S FA ST A
~E @S 2YSE A AT A% ol BT AgA A9 Hluke] ALl AE ko] 4 o3} A
7z B A B 715 915 Yt} (Contributed by Cheryl Sabella and Terry Jan Reedy in bpo-33642, bpo-33768, and
bpo-33679.)

A5 Qo A, 2 APl S =] tk7} DPI°ﬂ 711 2AAEYE 2AS dEFo €85 Yt Windows 8.1+ =+
100 4], s}o] A uheo] | 2]2] DPI S8/ £/4-5 WA a5, 96DPIE T 2 2 U E 3|4 =& AH&-3Hd,
gAEg) do] § AHa YT 134 oW o} @ EFE 7] A k1 th (Contributed by Terry Jan
Reedy in bpo-33656.)

3718 22 75

NZ(CERL50) 278 29 WECR Z4FYrh NS 44 ths} 4219 General 7] ©] 4] ] PyShell
AR A AAT S ASUTE A AL, SA R ol A 2% Y, 2L 2L NS A Q2R WES R Z 23
WEAT 2 ABUTh F4H 2HL NES BB

SEMA Aol A Fehsh A, HES }° LEX
gz 29ste] 2P HeydEe] Fog e+ A5y (
9ol WA AFFL 3.6 47 B4 W Z g o o] A= 5T
NEW in 3.7.4:

Add “Run Customized” to the Run menu to run a module with customized settings. Any command line arguments entered
are added to sys.argv. They re-appear in the box for the next customized run. One can also suppress the normal Shell
main module restart. (Contributed by Cheryl Sabella, Terry Jan Reedy, and others in bpo-5680 and bpo-37627.)

New in 3.7.5:
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Add optional line numbers for IDLE editor windows. Windows open without line numbers unless set otherwise in the
General tab of the configuration dialog. Line numbers for an existing window are shown and hidden in the Options menu.
(Contributed by Tal Einat and Saimadhav Heblikar in bpo-17535.)

5.23 importlib

N

importlib. abc ResourceReader ABC7} = dFH o] dl| 7] R ol A] B8]l A2E E2H3l= A2
importlib.resources & 3+ Z 3}A K. (Contributed by Barry Warsaw, Brett Cannon in bpo-32248.)

| 3 o}
importlib.reload() &= oA & A2H o] glE AP ModuleNotFoundError & WA A Yt} (Con-

tributed by Garvit Khatri in bpo-29851.)

importlib.find_spec ()2 oA A AH K E BEo| 7]|X 7} ofd AP (£ __path_ oJEFHE
7} = A 9) AttributeError tJAl 9] ModuleNotFoundError & El_._“‘ﬂ ] 7Yt} (Contributed by Milan
Oberkirch in bpo-30436.)

MEL importlib.source_hash() £ A& H 229 SJAE A 4tst= Wl A2 5 A5 YT sl A] 7]
pre 5 & Beh e E e TR,

5.24 io

MZ-E TextIOWrapper.reconfigure () WA EE ARSI HAE AEHS N2 HAAFoZ AT &
4= 15 Y t}. (Contributed by Antoine Pitrou in bpo-30526 and INADA Naoki in bpo-15216.)

5.25 ipaddress

ipaddress.IPv6Network £} ipaddress.IPv4Network & M EZ-E subnet_of () & supernet_of ()

HYAEE=YEYT 23 HAE AFRE 4= 55U T} (Contributed by Michel Albert and Cheryl Sabella in bpo-
20825.)

5.26 itertools

itertools.islice () <= start, stop, step A A2 A 47 A & wolE <Yt} (Contributed by Will Roberts
in bpo-30537.)

5.27 locale

locale.format_string () & M Z & monetary QA= WHEo 3ty A &9 222 d 253 EAE S
A28 = 5 7HE Ut} (Contributed by Garvit in bpo-10379.)

locale.getpreferredencoding () &= o|A St 2olu} 744 UTF-8 2= 4 uf 3+A} 'UTF-8' <

ukekgh o
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5.28 logging

Logger Ql2ElA = o] A ¥ F (pickle) & 4= 15 Yt} (Contributed by Vinay Sajip in bpo-30520.)

ME-E streamHandler.setStream() HIATEE= A8 7] A T 2 A 2EHL YAIGt= o AHLE 4 9
%5 Yt} (Contributed by Vinay Sajip in bpo-30522.)

o] A| logging.config.fileConfig() ol AGH FANA A 7] A} ol st 7|9 = AAE AR
4 155 Y t}. (Contributed by Preston Landers in bpo-31080.)

5.29 math

A Z-& math.remainder () &<+ [EEE 754 2814 9] Y 2] A4S F APt (Contributed by Mark
Dickinson in bpo-29962.)

5.30 mimetypes

bmpe] MIME & ©] 'image/x-ms-bmp"' %A 'image/bmp' & W Z = ¢1s5 U t}. (Contributed by Nitish Chan-
dra in bpo-22589.)

5.31 msilib

M Z-& Database.Close () WA EE AR5 MSI (£ Y A= (last-in, first-out)) H] o E] ¥ o] A S && 5
<5 Ut} (Contributed by Berker Peksag in bpo-20486.)

5.32 multiprocessing
MEZEProcess.close () HIAEE= A A o2 T 2N AAE G 29 AT 2 E ALL ATt
SR Z 2 A 27 o A3 A ﬁg o] fﬂ ValueError & 92 7] t}. (Contributed by Antoine Pitrou in bpo-30596.)

MEE Process.kill () MIAE+ FY20A SIGKILL Al 133 ARt Z2A|AE SR A]7] =0 A
&2 5 A5tk (Contrlbuted by Vitor Pereira in bpo-30794.)

Process o &3] A E dEo] ofd 2H == oA Z2AM 2 F 8 Al £ (join) F Yt} (Contributed by
Antoine Pitrou in bpo-18966.)

5.33 os

os.fwalk () & oA AZ AAZ bytes & olE Y Ut} (Contributed by Serhiy Storchaka in bpo-28682.)
os.scandir () 2 3} 7] A} o o g+ 2] Y-S < 2155 Yt} (Contributed by Serhiy Storchaka in bpo-25996.)

MZ L register_at_fork() &5+ Z2 M2 23 u] A3E Joja S 52 3 4 A Yk
(Contributed by Antoine Pitrou in bpo-16500.)

os.preadv () (os.readv () Qos.pread() & 7|52 A3 )2 os.pwritev () T (os.writev()
2los.pwrite () o 7|5 A3 A)E 715 Yt (Contributed by Pablo Galindo in bpo-31368.)
os.makedirs () ¢ mode Q1A= B+ AE AP H S+ U E 2 oY AHE At Eo] G3F2 1]
2] A kST (Contrlbuted by Serhiy Storchaka in bpo- 19930)

os.dup2 () £ oA A2 34 7|&AE YT o] HolE B/ None & WHEHEF Ut (Contributed
by Benjamin Peterson in bpo-32441.)
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os.stat () o &3 vHHd F2A & o)Al Eetelaet I s E ol st_fstype JEFFES AT
(Contributed by Jestis Cea Avidn in bpo-32659.)

5.34 pathlib

M Z-& Path.is_mount () WA E+= o] A POSIX A|AEl oA ALE-8H 4= 9lom F 27} upgE XA 7] o}
A& 2 A 5= g A2 4 A5 Ut} (Contributed by Cooper Ry Lees in bpo-30897.)

5.35 pdb

pdb. set_trace () & oA A9 header 719 = AS AAE AGU T Fol A A%, tw o] A% ]
HEZ Aol £ <35 Yt} (Contributed by Barry Warsaw in bpo-31389.)

pdb P2 o]A 23 HE 5L YO E -m module_name < ¥olE Y Yt} (Contributed by Mario
Corchero in bpo-32206.)

5.36 py_compile
py_compile.compile () & — 18|31 A} 3] compileall — o] A SOURCE DATE_EPOCH 37 W7}

SR AN S EA AAE R oye ALE P BT, ol AE pye HAe] A 7}l
W & B s 4 9l =& St} (Contributed by Bernhard M. Wiedemann in bpo- 29708.)

5.37 pydoc

pydoc A B 2= o] Al =& —n W3 A2 A HH Yol 9] FAE o] 2o whel = & 4 914 1] T (Contributed
by Feanil Patel in bpo-31128.)

5.38 queue

M Z-E simpleQueue ]2+ A SEFIFO (¥ Y A< (last-in, first-out)) 5 4 Y] t}. (Contributed by Antoine
Pitrou in bpo-14976.)

5.39 re

Z 1 re.ASCII, re.LOCALE ¥ re.UNICODE & 159 AF = YoA] A AT 4 9J<5 1t} (Contributed
by Serhiy Storchaka in bpo-31690.)

re.split () & oA Rl FAEF AT \b", """ EE (=) 4 Z2Hdor Yre AL AL
Y t}. (Contributed by Serhiy Storchaka in bpo-25054.)
re.LOCALE Ee 1% A5AH AFAL U A5 A7) 2 A Dol o £5A ek =AY AR L

AotdH A2l o] AF2E ] A8 % Yt} (Contributed by Serhiy Storchaka in bpo-30215.)
AiFA0) 2o oA WA 8 A4 AT FEECH FHE AUH AT AW & 2R
FutureWarning & F4YTth (Contr1buted by Serhiy Storchaka in bpo-30349.)

copy.copy () 9} copy.deepcopy () & AH§3te] Autdd FF A7 Whx ARNE BA G 5 9
(Contributed by Serhiy Storchaka in bpo-10076.)

=)

o] Al

)3

e,
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5.40 signal

arn_on_full_buffer A A= o3 vy LS 27 443

signal.set_wakeup_£fd( W
293825 XA 4 9A gy} (Contributed by Nathaniel J. Smith in

) @
= m gpojo] xF ofl2E A
bpo-30050.)

5.41 socket
M Z L socket.getblocking () HAE= AFA] EZ7] R0 QIO True E WIEsta, 28 oy
False & W o}, (Contributed by Yury Selivanov in bpo-32373.)

MNME-E socket.close () 5= RAGH 274 31 7|22 ES5 UL o] 4= ZPZ 71 534 S o] 7]
93l os.close () T4l AF&= o] oF gt} (Contributed by Christian Heimes in bpo-32454
socket B EL 0]A| socket.TCP_CONGESTION (2] % 2 2.6.13), socket.TCP_USER_TIMEOUT (Linux

2.6.37) 18] 3l socket . TCP_NOTSENT_LOWAT (8] 52 3.12) 445 =<3t} (Contributed by Omar San-
doval in bpo-26273 and Nathaniel J. Smith in bpo-29728.)

A 71 A} T AE 7He] BAIS 583517 Y8l socket .AF_VSOCK A&7 A Y o] 3715 <51t} (Contributed
by Cathy Avery in bpo-27584.)

2AL oA | EA o7 51 7|eA o WU e, ¥ L 22 EZLS 25 72 3 o). (Contributed by Christian
Helmes in bpo-28134.)

5.42 socketserver

socketserver.ThreadingMixIn.server_close () ¥ oJA] & ¢ &o] ol d A¥ =7l &5 E w7} X
tf71g Ut} socketserver.ForkingMixIn.server_close () « EE A Z 2 A7 S5 € w7} X

71 g ot

M 28 socketserver.ForkingMixIn.block_on_close S @& oJE B HEE socketserver.
ForkingMixIn I} socketserver.ThreadingMixIn 2o 7S UL 3.7 oA 5F S do
HH ZPro]ETFHEEFalse 2 AAIANAL

5.43 sqlite3

sqlite3.Connection 2 ©o]A| 3}5 SQLite 2to] B &) 8] 2] YA 0] 3.6.11 o] AL uf] backup () HAEE =
=3y} (Contributed by Lele Gaifax in bpo-27645.)

sqglite3.connect () 9 database Q1A= o)A EXF® T ol R E A2 F AA & WolEJ vt (Con-
tributed by Anders Lorentsen in bpo-31843.)

5.44 ssl

ssl RE2 o]A match_hostname () T4l OpenSSLE] U7 APIE Al&3to] SAE o]E0|UIP Fa s

ST g TLS W= Aol = 5o §EA0] AAF UL BAE ol 2 DA A%} 2L AFA 754
AAF 2 F 71 FA S o] A SSLCertVerificationError 7R3t A A 3HTLS A WA X2} &4 =
Moz 7} = %qu} A o 2] ol = 27} AE7FEo] JdH5ULH TAE o] a4 7352 SSLContext.

hostname_checks_common_name 2 AR2-3}o] ARE-2} A o] & 4= 9l<5 1] t}. (Contributed by Christian Heimes
in bpo-31399.)

20


https://bugs.python.org/issue?@action=redirect&bpo=30050
https://bugs.python.org/issue?@action=redirect&bpo=32373
https://bugs.python.org/issue?@action=redirect&bpo=32454
https://bugs.python.org/issue?@action=redirect&bpo=26273
https://bugs.python.org/issue?@action=redirect&bpo=29728
https://bugs.python.org/issue?@action=redirect&bpo=27584
https://bugs.python.org/issue?@action=redirect&bpo=28134
https://bugs.python.org/issue?@action=redirect&bpo=27645
https://bugs.python.org/issue?@action=redirect&bpo=31843
https://bugs.python.org/issue?@action=redirect&bpo=31399

Hi: P4 SAE o A Aol OpenSSL 102 & 113 S8 & libssl 73] ARF T} WA,
OpenSSL098 21012 Bl A9H A FsuUth(E AAT W& S5 AL AAE EH]L) ssl 52
O] 32 LibreSSL 2.7.2 o] 43} & 3¢ 1t}

ssl 2EL2 = SNITLS 3o A IP 4 & A431A] 955Ut} (Contributed by Christian Heimes in bpo-32185.)

match_hostname () S www*.example.org e} 22 HEAHQ eld=rle & &= X QA3}HA] 5} (Con-
tributed by Mandeep Singh in bpo-23033 and Christian Heimes in bpo-31399.)

ssl 259 7] & Ato] 3 2 AE2 ojA| st= I 3o Eg|2ETFoid B AE F2WH S AL FUTh
Sho] H-2 B OpenSSL & ¢t 1t o & wj £l AEHel Abo]m & ThAl BABHBHA &Itk 72 Abolw
AMEl2 At Al "o A & 4= 95 th (Contributed by Christian Heimes in bpo-31429.)

S5 S99 o8 (DN € £ RS AW ASA FEA ZA71 ol 4Dy o W) A
&2, SSLSocket.server_hostname o] E&HE X o] A U-label Al ("python.org") 2 TH= A-label & 2]
("xn--pythn-mua.org") 22 7|t3t= T2 E o] &2 A3y t}. (Contributed by Nathaniel J. Smith and
Christian Heimes in bpo-28414.)

ss1l EELTLS 1.3 OpenSSL 1.1.1& of|v] F o] A3 A o 7 AP gtt}. ufo] 3.7.0 8] = A, OpenSSL
1.1.1& o} A 7k Zo] 1 TLS 1.3L2 o} A AAH A L5 UTh TLS 13 A Ho|ad 22 EF2TLS 129
o)A AT k72 Al 2 Yt ssl-tlsvl_3-2 32 314 2. (Contributed by Christian Heimes in bpo-32947,
bpo-20995, bpo-29136, bpo-30622 and bpo-33618)

&

SSLSocket I} SSLObject & THE F7] AAAE 7HA 1L YA 5 Urh I F d2dAE te= AL
A3 EAE e AT AYHE 7|50 ol dUth 9IAB AL SSLContext Uﬂ/ﬂE wrap_socket () 3}
wrap_bio () Z A A F o] oF gt} (Contributed by Christian Heimes in bpo-32951)

HAA YU HYTLS Z2 EF WAL HA35}H7] $18F OpenSSL 1.1 API+= SSLContext .minimum_version 3}
SSLContext .maximum_version 2 Al FHULH AQEHE=ZZ EZL2 48 71 A S22 A YUY,
7}# HAS_TLSv1_1. (Contributed by Christian Heimes in bpo-32609.)

TLS 1.3 ZAE & AHo]3 9=2 FA3)6t= SSLContext. post_handshake_authi’»]- Al ZFA| 7] &= ss1.
SSLSocket.verify_ client_post_handshake () & F7}3l5 Ut} (Contributed by Christian Heimes in
bpo-34670.)

5.45 string

string.Template & o] TZ23E SR XA 24 42 XA A4S E AHHoR
A8 4= QT = gt} (Contributed by Barry Warsaw in bpo-1198569.)

5.46 subprocess

subprocess run() 5= )\Hi—v— capture_output 7] ¥ = A A= vkH Ut} Z L wl, stdoutd} stderr 7} 34 2] H
Ut} o] AL subprocess.PIPE £ stdout L stderr QA2 A Z3l+= Z 3} 245t} (Contributed by Bo Bayles
in bpo-32102.)

subprocess.run 42} subprocess.Popen AA A= o] A text 7] ¥ & QA AE universal_newlines 2] 8 3
© 2 ol ¢y} (Contributed by Andrew Clegg in bpo-31756.)

o] A close_fds./] 7]%&8 ZZAEL E]HE“/\# fﬂ-tl:H False o|A] True & ¥ Q%%HE} ]Zﬂ
3]

'?_5] = E‘_% %E”% o A] o] Xﬂ closejds 4 71%%}:01 True ?:]% skt (Contrlbuted by Segev Fmer
64.)
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subprocess &2 o|A| subprocess.call (), subprocess.run() %9, == Popen AEAE FH| A}
9= Z ot KeyboardInterrupt & © $o}stA & 2l &t o] A KeyboardInterrupt ol 2] A E A
3}7] Ao 2pAl o] ZE 8 F uf7bA] 7k Al 7HS 7] th Yt} (Contributed by Gregory P. Smith in bpo-25942.)

5.47 sys
M 28 sys.breakpointhook () ¥ 4= YA breakpoint () o 23] &5 Yt} (Contributed by Barry
Warsaw in bpo-31353.)

St B o|E oA, (|22 sys.getandroidapilevel () 2 & AJ7F t=Z o= APl AL w3yt
(Contributed by Victor Stinner in bpo-28740.)

AN 2 & sys.get_coroutine_origin_tracking_depth () 3 5 = AN 2 & sys.
set_coroutine_origin_tracking depth() ©] 23] AAH dA ZFEH A 3 ZAol & w3
gt} asyncio 7} H| A H sys.set_coroutine_wrapper () th4l o] A2 APIE Al&351E & W3l

%15 Y t}. (Contributed by Nathaniel J. Smith in bpo-32591.)

5.48 time

PEP 564 = time R E| Yz AT A2 367
e time.clock_gettime_ns ()
e time.clock_settime_ns ()
e time.monotonic_ns{()
e time.perf_counter_ns()
e time.process_time_ns()
e time.time_ns ()
A2 A A AEA7E 2 7HE A5yt

e time.CLOCK_BOOTTIME (B E2): A" o] AA] =X H A 7HS £33tk AW A9 3l time.
CLOCK_MONOTONIC I} Z+5 4t}

* time.CLOCK_PROF (FreeBSD, NetBSD, OpenBSD): 113 A% 2] = 2 M|~ CPU E}9|
=

* time.CLOCK_UPTIME (FreeBSD, OpenBSD): H T zko] A|AHlo] A3 ZFo|q 11
A7 AEs e d 54 AT} Th

M ZL time.thread_time () ZF time.thread_time_ns () &= 2= T CPU A S A sHE= o
AFE-E 4 915 Yt} (Contributed by Antoine Pitrou in bpo-32025.)

MEL time.pthread_getcpuclockid () &= AH T H CPU A ZF A A A A IDE wiEshy o}

5.49 tkinter

OJA MZ& tkinter.ttk.Spinbox FH2E AFEE 4 15Ut} (Contributed by Alan Moore in bpo-32585.)
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5.50 tracemalloc

tracemalloc.Traceback & ¢ dul E4] ] Wl 1} LO] &5, ZH LS 7 L H9E AR M FH
ol Ao 7 AHSHT} Traceback. format () 2 oA 29 limit & Wol= O]I’_, A= abs (1imit) 7§ 7}
Zodd Zydoz e dyrct oA T3S 0,29_3:] W, Traceback. format () ol A 22 most_recent_first
?lx]-é AFE-3F4d Al 2. (Contributed by Jesse Bakker in bpo-32121.)

5.51 types

o] A M B & WrapperDescriptorType, MethodWrapperType, MethodDescriptorType,
ClassMethodDescriptorType S 2E AR 4 95 4Yth (Contributed by Manuel Krebber and
Guido van Rossum in bpo-29377, and Serhiy Storchaka in bpo-32265.)

M Z & types.resolve_bases () &4 += PEP 560 o] A/ A H & MRO &S =407 ZAAsYrh
(Contributed by Ivan Levkivskyi in bpo-32717.)

5.52 unicodedata

W unicodedata Hlo]EHlo] A7 FUFE 11 2 AR FEE Jad ol =5 45 Yt} (Contributed by
Benjamin Peterson.)

5.53 unittest

A2e -k 3P AL o] g HE B} fY2 AR 2L sHoz HAEE B Y 5 s
& 9] python -m unittest -k foo+ foo_tests.SomeTest.test_something,bar_tests.

SomeTest .test_foo & A3Y3}A] 9 bar_tests.FooTest.test_something & AP SFA| <5 h
(Contributed by Jonas Haag in bpo-32071.)

5.54 unittest.mock

sentinel o]E g HE L& o|A] BEALE A} 3 ZE u] 259 olo]dlE]E] S H Z3 1t} (Contributed by Serhiy
Storchaka in bpo-20804.)

K AATAZ BIISES 5§ PUTh 214 o=l RE Bo] AHE WE 5
i f,g}q t}. E?_% RO AFd REOEFHE ] A A o2 &g Yt} (Contributed by Mario Corchero
in bpo 30541.)

5.55 urllib.parse

urllib.parse.quote () 7} RFC 23969 4] RFC 398622 7§ AT o], 7| B2 0 7 o|AHA|lo|Z T A =
E 2} Fgtol| ~ 7} 715 155 Yt} (Contributed by Christian Theune and Ratnadeep Debnath in bpo-16285.)
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5.56 uu

uu.encode () g+ oAl A& A backtick 7)) & JAAHE o= Uth FY ], 02 A5 o] tfAle]
Z x3d Yt} (Contributed by Xiang Zhang in bpo-30103.)

5.57 uuid
M Z L UUTID.is_ safe olETREE AAHE UUID7L th5 2 A 20 A d o g A E Q=9
s S Eo] = FHE HI3H ). (Contributed by Barry Warsaw in bpo-22807.)

uuid.getnode( oA NG A7 HE|FHEMAC FAHTG EHHACZ AT = MAC FAE XSS
Ytk o] A& uuid. uuldl 0 Oﬂ/ﬂ HkstE UUIDS] 2 29 a2 O A B4t A gHcs JJ”’JE] =
MAC F2& ‘3’]- ALES = Q= A, A2 4 A" MAC 471 98- Yt} (Contributed by Barry Warsaw in
bpo-32107.)

5.58 warnings

7| A3 2E 9 2737t v 2ol A sy

+ 98 FH(-b 2 HZL CPython 574 -X dev F4&
sys.warnoptions JEZHEE 53] A1 Za=E AZH U

- BYY L B4L 5N BHE 43 BH e b2 H 2HUTh
- -b (%E+ -bb) 9| &3t BytesWarning 2 H
- -nEder A4E 2E 2H
— PYTHONWARNINGS 37 A4 2 2| AH ZE I
- T}E B E CPython 54 2 (o, 22 -X dev 2E=E H3] 719 default ZE)
o EEEEELEEECEEE R EEE
» CPython EJ¥ 1L W= A, o] 4] B 37} 7| A 02 EXPUTHEAH BH Z5o] v]o] 95U th
(Contributed by Nick Coghlan and Victor Stinner in bpo-20361, bpo-32043, and bpo-32230.)

HA Aie dd 3td 23T HE W Oi3lA] 25X Eo A o] 3 7|2 A o' FAFHUTH AT W82
PEP 565: __main__ 2| DeprecationWarning 3= A 5 ZFZ 8} Al 2. (Contributed by Nick Coghlan in bpo-31975.)

lo

5.59 xml

DTD ¥ 9] % <l ¥ ¥ _w_ﬂ of th3k &3} Z A, xml.dom.minidom W xml.sax REL 7|2 o7 ¢ &
AElE] S A g 3tA] ¢ Ytk (Contributed by Christian Heimes in bpo-17239.)

5.60 xml.etree

find () ¢ ElementPath A< 2}= o)A [. = "text"] & XA ARG ol g} A Lo HIAEE

e 4 5tk AEAE FE4L 2ol7] 98] A5 0] A2 2748 4% 9%}, (Contributed by Stefan
Behnel in bpo-31648.)
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5.61 xmirpc.server

SimpleXMLRPCDispatcher.register_function & o|A d @ F ol =2 AL T 4 A5 Y}l (Con-
tributed by Xiang Zhang in bpo-7769.)

5.62 zipapp
&= create_archive () & oA AR A7} A A4 of 3 E| ofof t= ot S A Bl = A== AN F filter
Q1 A& JHol& Yt} (Contributed by Irmen de Jong in bpo-31072.)

g4 create_archive () & oA 45 H AZAE A7 Al AHH compressed AAE ops YY)
o} B8 S ——compress & ¢4E2 29437 98] 715 95U th (Contributed by Zhiming Wang in
bpo-31638.)

5.63 zipfile

ZipFile & o)A &= &S Al o517 3 M 22 compresslevel 1] 7] ¥H 45 WrolE ¢ U t}. (Contributed by
Bo Bayles in bpo-21417.)

zipFile ©f 93] WA E A4 U= A B g el= o)A Lupleo 2 =5 Yt} (Contributed by
Bernhard M. Wiedemann in bpo-30693.)

6 CAPI H7

2~H -2 A4S AT HEL APIZF 7 H ] "HD} ML= PEP 539: ~dE| -2 A AR AZ 23} A)

2§ CAPI &, &3 3 ¢ 5 A 2= thread-specific-storage-api S X 4 /\] 2. (Contributed by Masayuki Yamamoto in
bpo-25658.)
MEL AEAE M 752 T 2L CAPIE =& Yth

M Z-EPyImport_GetModule () &4t FoljX o]E 0 7 o]A X E 3 252 w3t} (Contributed
by Eric Snow in bpo-28411.)

A 2% Py_RETURN_RICHCOMPARE M| 22+ 53 vl g<=& 24 517] 7] et} (Contributed by Petr
Victorin in bpo-23699.)

MEL Py _UNREACHABLE A2 &£ =28 Qe ZE A2 & ZA o< ol A2 5 255Ut (Contributed
by Barry Warsaw in bpo-31338.)

tracemalloc 2 oO]|A| | &% PyTraceMalloc_Track () & PyTraceMalloc_Untrack () &FE £3
C APIE ==t} (Contributed by Victor Stinner in bpo-30054.)

MEZE import_ find_ load__start ()& import_ find_ load_ done() ZZ ulAHE AL5to] 2
E Y92 EE 33 & 4 954t (Contributed by Christian Heimes in bpo-31574.)

T ZA) PyMemberDef, PyGet SetDef, PyStruct Sequence_Field, PyStructSequence_Desc 181
wrapperbase 9] A= named} doc 2 9] A char * ©] o}y 2} const char * & YUt} (Contributed by
Serhiy Storchaka in bpo-28761.)

PyUnicode_AsUTF8AndSize () 9 PyUnicode_AsUTF8 ()2 A3+ o]A| char * o] o}y &} const
char * Yt} (Contributed by Serhiy Storchaka in bpo-28769.)

|

PyMapping_Keys (), PyMapping_Values () ¥ PyMapping_Items ()2 A= ojA| g|l2E EE= &
o] o}y 2} 4t 2] 2 E ¢ Ut} (Contributed by Oren Milman in bpo-28280.)
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&4 PySlice_Unpack () & PySlice_AdjustIndices () & F7}35 Yt} (Contributed by Serhiy Stor-
chaka in bpo-27867.)

PyOS_AfterFork ( A A= 31, A T4 PyOS BeforeFork (), PyOS_AfterFork_Parent () 218 1
PyOS_AfterFork_Chl 1d () 2 A= 215 Y t}. (Contributed by Antoine Pitrou in bpo-16500.)

7 AP1e] dH A PyExc_RecursionErrorInst AZE2 A AT JFULE FAAEXA k2 d 7} ol
Bl Z 2| g 9] glojd g A o] A HA oA A2 o] A L FE <oz 4 7] u F <4 Yt} (Contributed by Xavier
de Gaye in bpo-22898 and bpo-30697.)

Al O A Q& 9 s timezone A A A} PyTimeZone_FromOffset () b
PyTimeZone_FromOffsetAndName () % UTC A ZEo| A M 235+ PyDateTime_TimeZone_UTC
C API A ¥ 7135 Y t}. (Contributed by Paul Ganssle in bpo-10381.)

PyThread_start_new_thread() ! PyThread_get_thread_ident () 9] a
PyThreadState_SetAsyncExc () & id "}7] 429 & o] longo] Al unsigned long® W 73 T
Y t}. (Contributed by Serhiy Storchaka in bpo-6532.)

PyUnicode_AsWideCharString () now raises a ValueError if the second argument is NULL and the
wchar_t* string contains null characters. (Contributed by Serhiy Storchaka in bpo-30708.)

AE AAtel A w R @At HAE o g s hFES CAPI 48 S5317] "ol Py_Initialize ()
=2 523 sltts Qe AXE EA3 H QT A o] o)A B 2R AT, o] = X7 A Fow A S8
ZEIGA AT ] LRE o]0] D £ YFrivh A &L ol £A sheld 37 o] 4317 A3}
C API 4 ™ A 9] pre-init-safe 22 X34 Al 2

M2 PyInterpreterState_GetID () & Fo1X AHZZHY {FLTHIDE W3t} (Contributed by
Eric Snow in bpo-29102.)

[

Py_DecodeLocale (), Py_EncodeLocale () 2 o|A| UTF-8 2= 7} &A3}E uf UTF-8 2179
Y t}. (Contributed by Victor Stinner in bpo-29240.)

o

4%

PyUnicode_DecodeLocaleAndSize () £ PyUnicode_EncodeLocale () & ©]A| surrogateescape

of#] g 7)o A EA Y A FFL A2 T} (Contributed by Victor Stinner in bpo-29240.)

PyUnicode_FindChar () & start & end W7} ® 77} ZAE S2tol2AH 4625 2 FH A5t
(Contributed by Xiang Zhang in bpo-28822.)

EE

——without-threads YWE A Yo] Al AH U5 YtTh threading EEL oA A AL 4 95Ut
(Contributed by Antoine Pitrou in bpo-31370.)

0SX ©] 9] 9] FY 2 Rl A Ctype BEES U= uf AHSE = 1ibfiY] AA| BAFR o] o= 23 A ¢
Uttt o83 ZAE oA _ctypes S HUE T UZH ibffie] A X AFE o] F 2 3]t} (Contributed by Zachary
Ware in bpo-27979.)

e HE z2AAE IR 228 7HA = Hl e B A o EstA] gyt A shojd 239
EE AH&3l A GitHuboll A zip st d & Weitgyth A"l A sho]yd 3.60] TS A g0 (py -3.6
= E3)), o] EA2 95 NuGet & & 32-H] E 3}o] A o] AHE-S & wk<5 Ut} (Contributed by Zachary Ware in
bpo-30450.)

ssl 2E2 OpenSSL 1.0.2 == 1.1 & libssl2 2 73t} OpenSSL 1.0.18] F& 7]
EH AN He= ALHA O}AHE]— LibreSSLE QA A o 7 2 Q95 x| eyt B A
Bl & of] = 4> OpenSSL 1.0.2 API7} ¢l5 U Tth

7H2 2016-12-31 o Bk
2.6.47+7) 2] LibreSSL
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8 %3}

Ce 7239 theksl 3 glo|Balg 2o B YA S E 555t 988 =7l METH_FASTCALL 77 X<
AMS3 TS o W2 F= 5 o4 o 2N 4d3] 435 Yt (Contributed by Victor Stinner in bpo-29300,
bpo-29507, bpo-29452, and bpo-29286.)

okt 2 2 35 530 ol Mol A A 7S Bl 5 200 A 10%, macOS ol A Z o} 30% 744 & 54U th. (Con-
tributed by Victor Stinner, INADA Naoki in bpo-29585, and Ivan Levkivskyi in bpo-31333.)

MAE 522 oA AAY WAE A28 s P4 sk vho = B W 0w A8 H ) 20% Wb EY)
t}. (Contributed by Yury Selivanov and INADA Naoki in bpo-26110.)

asyncio RE AF A& FHE 05 oje] 714 FRFWI H A5} o Fol AU T

* asyncio.get_event_loop() S7FCE Al 23 FH o] H o 154 22t 5 Y th (Contributed by
Yury Selivanov in bpo-32296.)

» asyncio.Future 2% #2]7} H A 3}= 95 Yt} (Contributed by Yury Selivanov in bpo-32348.)
e asyncio.gather () = oA ] 15% ®e} X 5 Yt} (Contributed by Yury Selivanov in bpo-32355.)

e asyncio.sleep ()2 oA delay A A7} 00l A < of 2 off 28] w5 t}. (Contributed by Andrew
Svetlov in bpo-32351.)

* asyncio Y I B E 2] A% QW3 =7} 74395 Yt} (Contributed by Antoine Pitrou in bpo-31970.)
l

PEP 560 #r}1 o] 232, typing o] YEXE A Zho] 7wl @55 glon, W typing Aol o)A o @t sy
t}. (Contributed by Ivan Levkivskyi in bpo-32226.)

sorted () 2 list.sort () « dutA 2l AFR-of B3l H ol 40-75% O w2 A & & 315 915 t}. (Contributed
by Elliot Gorokhovsky in bpo-28685.)

dict.copy () = ©]A| 5.5 vj] w5 Yt} (Contributed by Yury Selivanov in bpo-31179.)

hasattr () getattr () O] Al name ©] WAE A ¢kl obj 7} object . getattr_ () T+ object.
__getattribute_ () & A AR ¢S uf <k 4u) w5t (Contributed by INADA Naoki in bpo-
32544.)

743 $aetolujo] “€) & AL AL OE BAE e AR
= F oo A3lo s AL 3u] =YY D]—. (Contrlbuted by Serhiy Storchaka in

~

T B
SERE

AL 54 U
2l 2591744 w5l
bpo-24821.)

collections.namedtuple () HEZH 7} AT T ] L= FEZE 4 oA 68 = A AT} (Con-
tributed by Jelle Zijlstra with further improvements by INADA Naoki, Serhiy Storchaka, and Raymond Hettinger in
bpo-28638.)

ﬁl‘!—‘

date.fromordinal () ¥ date.fromtimestamp () & ©]A] d¥-A A uj H o 30% w5 Yt} (Con-
tributed by Paul Ganssle in bpo-32403.)

os.fwalk () ¥+ os.scandir() & A2 o 2K o|A Foff 29 w2} A 5 Y th (Contributed by Serhiy
Storchaka in bpo-25996.)

os.scandir () 45 AFR 5] shutil.rmtree () &9 £ 5 71 20-40% 3FA S 15 U T} (Contributed
by Serhiy Storchaka in bpo-28564.)

27438 A4 o vl BAS TEA ok vl A 94, AR A8 QA2 ol 4] F o) 200747 e 5
2155 Ut} (Contributed by Serhiy Storchaka in bpo-30285.)

re.compile () & o]A| flags M7/) W47} RegexFlag ¢ A% int A & W33 T}, o] A gfo| M 3.50=
w2 37, 3j)  of] w}a} g}ol % 3.6 5.t} oF 10% W& 1] t}. (Contributed by INADA Naoki in bpo-31671.)

l
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Z#~ selectors.EpollSelector, selectors.PollSelector & selectors.DevpollSelector
Y modify () HIAEE =2 2371 28 0 10% A= ¢ wEtd 4= 90554 t}. (Contributed by Giampaolo Rodola’
in bpo-30014)

45 EYL BE A AN N2 ASTH A3/ 2 o5 of, BS Qe H 422 49 T4 A5
(Contributed by Eugene Toder and INADA Naoki in bpo-29469 and bpo-11549.)

abc o Y= & T A= CE AZGH A5 U o] 2 Qs A4 wlo]= Se 2 A7, o] of et
isinstance () £ issubclass () T =0] 1.5 8] ¢ WS o} TS gfo] A A Z A ZHE A 10% =3
t}. (Contributed by Ivan Levkivskyi and INADA Naoki in bpo-31333)

datetime.date 2} datetime.datetime & A AR A%, AH S 2E HEA LS u go|H
A RS 23] A =7} A A 5] FAE 45U T} (Contributed by Paul Ganssle in bpo-32403)

array.array A28 LS55 oW Aol 4T TN AGUD 22 A5 B ¢S U
Wl g vl e, o] A= 108 ol A 70w) w5 1 t}. (Contributed by Adrian Wielgosik in bpo-24700.)

math.erf () & math.erfc() T o)A HE S 2o A (5] wL2) C gloj B2 +d S AT
(Contributed by Serhiy Storchaka in bpo-26121.)

7] €t CPython +& W7

e EFolAa T L o)A AT =Y A ME-L £ _trace_lines 9 f_trace_opcodes OJEFHEE
A3, O] Fﬂ E]F%E Eﬂ line t4l opcode o|HIEE £ A E 2 A& 4= 9l th (Contrlbuted
by Nick Coghlan in bpo-31344.)

Lo B A W =R R A £AE FAAG I IF D RE AAE oA
_ file_ S None (o]do= HdAH XA O}A):AWE]-)EE ARSI, spec_ .origin & None (9]
Aoll= EAYE "namespace™) 22 AAFH YT} bpo-323055 FERSIA| Q. T o] E F R 7“11].4
_ spec__.loader = _ loader__ 8} Z2 7to g AAFA YT} (o] A= None 22 A %ﬂ
). bpo-323032 =z 3}A 2.

« locals () BAY 2= o)Al M7l Aol H ol w AT AR UL o Aol w47k BelE A ke
Y t}. (Contributed by Raymond Hettinger in bpo-32690.)

* distutils upload B &L B+ CR & 1} £42 CRLFE v} 8] 11 A =314 ¢k U th o] A& CR
o] 3 3= vlol E & T sdists ] A4 F A4S =4 &t} (Contributed by Bo Bayles in bpo-32304.)

10 o) sho] 4 52t

d= #d ‘(yleldglryleld from @ R5F)2 o] Al Az A AR A ol T Aol A F A A5t
(71 9% 9] for % .4 olH e E T T AL A FUh. ol AL Hzeddo] A A E 3 73 o] AH o
UE SA Bhget e = st (A A oz Alvd ol olH e olH AAE wekst= A o] okyeh), Al o] E
EAH0) WA U= FAA] 28 F70] BAA BEL A9 D7 A4 25 347 ALY
th. gfol 3701]/‘1 ol#]et x4 2 AU E u DeprecationWarning & WX U1, 5}o] A 3.80 A=

SyntaxError 7} & Yt} (Contributed by Serhiy Storchaka in bpo-10544.)

complex & Al B ZY~E object _ _complex__ () oA ¥Isl= AL H A= 1, FZ aho| A v Ao
Aog] 7B AUt o] AL complex_ () & object._ _int_ () YWobject._ float_ ()
o} dAA A== whE Y} (Contrlbuted by Serhiy Storchaka in bpo-28894.)
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—

11 A28 so]d 25, ¥4 L WA=

11.1 aifc

aifc.openfp () & FAH AL gto] W 3904 A AL AUt thalell aifc.open() & AHE3H A L.
(Contributed by Brian Curtin in bpo-31985.)

11.2 asyncio

asyncio.Lock ¥ T}2 asyncio 5 7|3} Z 2] u| gl H 9] A await 3= 2 H A5 A5Y

2 =4
o F718 A2 E—! S3taL s Al st7] AsiA = Hls 7] A E He]AHE AR5l oF 2}14 E} (Contributed by
Andrew Svetlov in bpo-32253.)

asyncio.Task.current_task ()2} asyncio.Task.all_tasks () HAE+ #H A5 g5t} (Con-
tributed by Andrew Svetlov in bpo-32250.)

11.3 collections

g}o]# 3.89 4], collections.abc & A Ho]|A Z A= = collections B8O &5 A 45
O ol A2 74 Fel 2ok 34 v o] 2 e Abole] Bee F-8-E B o] g o] H k. (Contributed by
Serhiy Storchaka in bpo-25988.)

11.4 dbm

dom.dumb = oA ¢}17] A& 3t 17 E AWty HAFHA s o] o= A LS .
‘v E oty BEOA AQl st o] mhA] AL A E Tk o AW, oA #H A F a7t ZAFH YT (FFY stol A
wl Z ol A= o 2] 7} & A &Y t}). (Contributed by Serhiy Storchaka in bpo-28847.)

11.5 enum

sto] 1 3.8 A, Enum FEj 20l A @AY o] Y AA 7 23 A=A AASHE AL 8} TypeError 7F wb
AAZYth(el 1 in Color); WPR7MA R Fe 17} obd AA|E Flag B ol 235 =2 AAMSH 1L sHH

TypeError 7} FATUTH(| 1 in Perm.RW); AA] F A4 25 th4l FalseE WHE$HY T} (Contributed
by Ethan Furman in bpo-33217.)

11.6 gettext

gettext o4 B2E e8] 981 B4t ol G AHEFHE Aol AAH A& h Luh=) 459
2 o] ¢l<5 Yt} (Contributed by Serhiy Storchaka in bpo-28692.)
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11.7 importlib
W A & MetaPathFinder. find_module () (MetaPathFinder.find_spec() 2 AT A5 thH <}
PathEntryFinder.find_loader () (PathEntryFinder.find_spec() & A IEUTH = =

u}o] M 3400 A] H X =] 1 11, o] Al = DeprecationWarning < ¥ ° 7Yt} (Contributed by Matthias Bussonnier
in bpo-29576)

importlib.abc.ResourceLoader ABCE A% 911, th4l importlib.abc.ResourceReader £ A}
PENEY
11.8 locale

locale.format () 2 H A F PY&H5 Uttt HAl locale. format_string () & A3} Al 2. (Contributed
by Garvit in bpo-10379.)

11.9 macpath

macpath = o] A #H A ¥ 37 sho] A 3.89 A A A=E A Y Yt} (Contributed by Chi Hsuan Yen in bpo-9850.)

11.10 threading

dummy_threading® _dummy_thread & H X H JdFUch 2#d 9GS v|&A3)sto slo] @& AE3t=
2ol H& 71534 5 Utk Al threadingS AF&3}4] Al 2. (Contributed by Antoine Pitrou in bpo-31370.)

11.11 socket

socket.htons () 2} socket.ntohs () oA 25 A=} gk AE-L A AFUTh o] F W sho] Ao
AEe AdE Q7L 16R|ER T & 9 o 9] 7} A gy t}. (Contributed by Oren Milman in bpo-28332.)

11.12 ssl

ssl.wrap_socket () < HAFHAEF5U} hAl ssl.SSLContext.wrap_socket () & AR Al L.
(Contributed by Christian Heimes in bpo-28124.)

11.13 sunau

sunau.openfp () € FAH AL o] W 3.9 A A Ad AUt Aol sunau.open () & AHESHE Al 2.
(Contributed by Brian Curtin in bpo-31985.)
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11.14 sys

sys.set_coroutine_wrapper () €} sys.get_coroutine_wrapper () £ 3 X 35T}

TAE WS A A 42 sys.callstats () FFE FAAH AL FF o] WA AAL AdUTh
(Contributed by Victor Stinner in bpo-28799.)

11.15 wave

wave.openfp () & H A QL sto] A 39004 A A AYJUth thal wave.open() & AHE3FA Al L.
(Contributed by Brian Curtin in bpo-31985.)

12 #H 2 CAPIS T4+ 3

g4 pySlice_GetIndicesEx() + A% 11, Py_LIMITED_API 7} A A o] A ok A,
0x03050400 I 003060000 (E& = ] kL) Alo]le] Fko]t} 0x03060100 o]*b] g}g A= o] 9o
=2 2 o) A Y} (Contributed by Serhiy Storchaka in bpo-27867.)

PyOS_AfterFork () + H A H U5 Yt PyoS_BeforeFork (), PyOS_AfterFork_Parent () &
PyOS_AfterFork_Child () & th4l AF-83}4 Al 2. (Contributed by Antoine Pitrou in bpo-16500.)

13 ZHE A4 Al A

e FreeBSD 92} 1 o] A AL H= g4 H 07 X UFH A FFy ]

o 1
e B BE UE 235, SHG FUIE A Y-S A8 F4 E%H%% oA # AA] ASCII 7|¥kC 2
AL t¢to g, c.UTF-8 (AA & Lutf8 (A 2AY) E=UTF-8 (LC_CTYPE AL 2AY)
= A% FJE AT AT 7

o

» OpenSSL 0.9.8 % 1.0.12 Bl A 95 4] 5Uth o] o A3 o] WAL A}%}_ o]xd ZYEo
SSL/TLS € A] ﬂs}— CPython 3.7 W = 812 A )
deo] Ba e STk
£3], o] %2+ Debian 8 (2 “jessie”) X Ubuntu 14.04 (2 “Trusty”) LTS 2|52 v Zghol] JFS
1] Ut} oF OpenSSL 1.0.1S 7] E A 0 2 ALg-317] W] &Y U Th.
Debian 9 (“stretch”) & Ubuntu 16.04 (“xenial”) &=, TF2 LTS 2|52 1l 3 3H( ]. 2 RHEL/CentOS 7.5, SLES
12-SP3) 2] 2 A1 & &2 A, OpenSSL 1.0.2 0] A4S A}&5131, 7|2 W= A A of B3] A1 4P Yt}
CPython 2] A}A| CI -7 9122 CPython 2] H|AE A E o A SSL & 914 H A E 7| REA A & AR-g-8Fof
T3 A A o] 11]+6}~ OpenSSLT] Al OpenSSL 1.1.0& W =3}1 g I 81= o & A2 3o

—

14 API 4 7|5 A1 A

THS 715 3 AP 3ol A 370 A Al AH 5 U th:

e os.stat_float_times () &F7FAIAF JAFULE o] AL glo] A 22919 319 T84S 93 I)o]
MW 2304 AN Qo ho] 318 E #H A H A5t

- re.sub() o BAl FEB) Gl 1\ FASCH ZAE o] R A & gl ol aA o] 2 o] 35
ol A ﬁilxlﬂsriﬂ, oAl E ol E Lotk
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e tarfile.TarFile.add () oAl exclude A x}2] 2| Y o] Al A= Y5 U th Tho] A 2.7 & 3.20) 4 o 2] =
A5 Utk Al filter AALE AHE3HA Al 2

* ntpath 289 splitunc() & ol 3104 FHAAH AL, oAl Al AH AU thAlol
splitdrive () & AHE AL

e collections.namedtuple () 2 U JdE EZ Zg 2o U] AAAH 22~ FE=EE =
P17 85 cource ol SEIRE i AR Guich ol A Sels 44 S o S
JokE ] A3t dE QI Yth (Contributed by Jelle Zijlstra with further improvements by INA
Storchaka, and Raymond Hettinger in bpo-28638.)

e 3 bool (), float (), list () I8 tuple() € HE= 7|HE AAE HSHA] 5Tt int () 9
A WA QAL oA A7 Atz A28 4 AU

e plistlib BEOA], o] Aol ufo] M 2404 | X H F# £ Plist,Dict, _InternalDict 7} A AH
A5 Yt} readPlist () @42 readPlistFromBytes () &9 Z3}of A] Dict ZE-2 o] A A A2 o]
AUt He o EZFHE AL E ARES1 OIHQQHL%UJ?J ol AT 4 gl YT

e asyncio.windows_utils.socketpair() T4 7} 24+ Zﬂ E] 5 Y oh o] Al o socket.
socketpair() B8 AEHAA L. sholM 35NE LE BABANA AET 4 A7
asyncio.windows_utils.socketpair & 3}o]H 3.5 o] Aol A socket .socketpair & H A o]

FEU

e asyncio & Tl ¥ selectors® _overlapped EE S asyncio.selectors 2} asyncio.
_overlapped & &34 &5yt from asyncio import selectors £ import

selectors & HAITHAI L

e ssl.SSLSocket ¥} ss1.SSLObject AL 2 H A2 A2EA~ A o] FAHJFULH A=
7N BRAZA E’Hﬂ HAE &= AAFA ks Utk AF8 A= ssl.wrap_socket () &
ssl.SSLContext & AFg3f o 3“413]- (Contributed by Christian Heimes in bpo-32951.)

e A2 A 9k= distutils install_misc M o] Al AF A5 Ut (Contributed by Eric N. Vander
Weele in bpo-29218.)

fpectl EEo| AAH S UT} 7| EA o7 A3 A o] ¢, x86-6400 A At &2 253 A = L3, o 7] X
oA C AL 7] gl = w4l o & glo] M ABIE ¥ ﬁﬁﬁ’“\/]r/l— (Contributed by Nathaniel J. Smith in bpo-29137.)

s}o] A & A (py.exe) = 320 EL} 64 ¥ E A J XS wholE Y 4= =], vholv] A& XA 31A] grolx H U Th
J M py -3.7-32 87 olyBlpy -3-32 % py -3-64 = FEFUTE E3F-m-642} -m.n-64 F AT o] A
WobSol e, AW 54 9h-g ] 20| E 7k B = ASE 4= Tol WS AT ARH WAL
ALe 4 g= 7§—‘,’~ pyexeZl o2& oy 285 L/]D}. (Contributed by Steve Barnes in bpo-30291.)
HA=py -0 AH “5“/\]% Aedl, AAEH Y& ol 555 e, 7B g S dfaHE TR
EAGU py 0p & AAE A2} ZRYO py7} AT 5 Qe WA A AR AAH W S
753k A A AFe] B2 A EZ = Q125 Yt} (Contributed by Steve Barnes in bpo-30362.)
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17 s}o]# 3.7 o] A5} 7]

SEEEEECEEEIES L)

rr
MO

PR EEEERL SRR ERIEE Sl

17.1 ol 5 2He] W7

+ async await o] £L o)A o AYEAUL. o] B2 AWAR AgoE TEE oA
SyntaxError & WA A 7 Ut} (Contributed by Jelle Zijlstra in bpo-30406.)
* PEP 479 = 3po] i 3.79] BE F oA A Uk S L7 AUyl A4 == 2

HA o 72 drA3lE= stoplteration 9 €]+= RuntimeError o 2] 2 W3+ Ut} (Contributed by Yury
Selivanov in bpo-32670.)

e object.__aiter__ () MIAEEHE 1572 AdE 4 5 Y (Contributed by Yury Selivanov in
bpo-31709.)
e % B3 97 upgel, ol A shol A W Aol Al the Filo] wolS o] 2= o] gelsUth

f(1 for x in [1],)

class C(1 for x in [1]):
pass

—L

g}o] W 3.7 oA EH}E2 4| SyntaxError & oYtk AYdolg TAAL FA &
Soj7} glofok hr FEo] HEE WS 4 YU FHA B 0% 5E Ao @ Y2t T
(Contributed by Serhiy Storchaka in bpo-32012 and bpo-32023.)

e m 2YAE AT, o)A W FAE Al 27] ZY tHAE 7} sys. path of =7k Utk (%l
TAE LS ZH AZE A HY 2y b g g7t %Zi—‘li G A wsUth. ¥ FAE2 FASHE =
ZaHoly o)A F 2o o] &= g2 I 101] o2} g o] Ef ok Equ_(o:"% So), 9 =7}
Wl 21492 AA =R o Wt os. getcwd() T EXos.path.dirname(__main_ . file ) &
AR AD).

17.2 s}o] API2] ¥H 7

* socketserver.ThreadingMixIn.server_close() + O|A EE ¢l &Eo] old ~g =7} &8
H wj7tA 71yt 3.7 o)A T2 Yo NEE socketserver.ThreadingMixIn.
block_on_close Z# 2 oJEBHEE False & A A3} Al £. (Contributed by Victor Stinner in bpo-
31233 and bpo-33540.)

e socketserver.ForkingMixIn.server_close () & o|A EE XA 2 M A7 S5 w71 4] of
718 Uth 3.7 o] A F2S doH W A Z2 socketserver.ForkingMixIn.block_on_close
S~ o]ERHEE False & A A3} Al L. (Contributed by Victor Stinner in bpo-31151 and bpo-33540.)

e locale.localeconv () &t oA A AT LC_CTYPE A Y-S LC_NUMERIC 9] Ftoe g H 4
3l+= w] = 915 Yt} (Contributed by Victor Stinner in bpo-31900.)

e pkgutil.walk_packages () = path 7} At o] valueError S WA A UL} o] A= ¥l g
2 E 7} Hk3kE 915 U o} (Contributed by Sanyam Khurana in bpo-24744.)

e string.Formatter.format () & T EXYF QA= o)A YA-AL Ut 7|¥E A= AL
3= AL mlo] A 3.500 A] # A % Y Tt} (Contributed by Serhiy Storchaka in bpo-29193.)

o Z# A http.cookies.Morsel 9] OJEZ|HE key,value ¥ coded value &= oA ¢ 7] ALYy
Ch. 2Sol A o Ie AL ol W 350N AAR ALtk TASE AR ser () WAZE
A8 314 Al 2. (Contributed by Serhiy Storchaka in bp0—29192.)
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os.makedirs () & mode A= HEANZ AAHE S+ v 3L ALE A v Eq 33
< A7 O}A‘/]‘:]' 3 AHS A R EE A A S —?J‘E?H/H makedirs () & $23}7] Aol umask =
A A8 4= 915 Yt} (Contributed by Serhiy Storchaka in bpo-19930.)

struct.Struct.format B2 o|A] bytes 7} oFY 2} str YUt} (Contributed by Victor Stinner in
bpo-21071.)

parse_multipart () & ©]A encodmg 9 errors A AFE WholE 0| 1 FieldStorage ¥ 22 A3 &
MBI 519 0] ol BE] A9 719 ABE gL Hhol Edo] oblg EAAY 2~ E YT
(Contributed by Pierre Quentel in bp0—29979.)

socket & Y ¥ o g 23], o] H v A9 -7]- 1Mo A socket .share & TS0} A £ A 9 socket.
fromshare () & &3+ 212 A9 A 5t

BaseException® repr & 3P QR E T FHA = F AAF UG UTH hFEZ9 o9+ o] ¥ 9
&8 ¥H<5 Ut} (Contributed by Serhiy Storchaka in bpo- 30399 )

datetime.timedelta 9 repr 2 7|9 = QAAE &3 o £33t =& ¥ 5 5 Y th (Contributed by
Utkarsh Upadhyay in bpo-30302.)

shutil.rmtree () = ©]A] os.scandir () TFE ALt FAEFov 2 AR XA A g7
onerrorh oA Yl e BEES = A93d A AR AA7Fos. listdir YAl os.scandir

TEEYUh

FoSs 1S SE IS L0l AT EANAN F3 YU R AU A4 A AL T 271
2 4+ gfUch ae| Bl MARU HY WME FA5] 95 G BEI F o]
Futureiiarning & 209 AU o] A% AR 1 [ 2 ARAL AHD B4, 6,
S| g TR A EE BRI AT FeheE Sl A2 ol Aoz AP S AlAL S
(Contrlbuted by Serhiy Storchaka in bpo-30349.)

W EAGS A TS5 AL AT O BALL i AAsE AFA G U IS Sof, rr\s+
2 e, ol AR 2 EARG ofel, 39 A7 o BAe] % EAL L ulE A w
A 2T Utk HES s = W5 o de] FL B9 ¥ 5 gtk shol A 350 e

a3 d 8o Us] FutureWarning & THEdHYTH

9 EAES 0] A G EAD 2T AT AT 9 28 AAS YA AR L 3

Fol= W @%-’FO]AQQ’ °ﬂ ,AFE ta\n\n' oA, S E r' (?m) “\s*? 9 x]29)39]
134%“ °‘7<l/\l%_‘T POME} A 2-3Y FAE '\n' & ¢ ]/\]5\3‘4‘3}- Hl S XA 7] 8 W,
HES ' (?2m) ~[*\S\n]*$' ©Z ThA] Aok YT

re.sub() = OVH o] Z e Hlo] YA G Ao AP Wl A E AFFYLE dE £ re
sub ('x*', '-', 'abxd') & °|A '-a-b-d-' Al '~a-b--d-' & EHF UL (D&} d’ A}

o] 3 WA} mho] L) i B X 8H5k31 % Wl mho] L] 2 0 sh 0 Abol 9] Wl AL L X 35 oh).
(Contributed by Serhiy Storchaka in bpo-25054 and bpo-32308.)

W7 re.escape () 7FASCIL 27}, 2} B ' 0]9] 9] RE FAE o] 2A| o] Z 3h= thAl B4 55
B2}t o] 2~ Al o] = 5= & W 7 ]t} (Contributed by Serhiy Storchaka in bpo-29995.)
tracemalloc.Traceback ZH YL oA 7} 2dld ARE 717 29 A «£02 AHH oo,
traceback ¥ ¢ 4 #A A w5 Yt} (Contributed by Jesse Bakker in bpo-32121.)

socket . SOCK_NONBLOCK T+ socket . SOCK_CLOEXEC H|E Z | 2& A Y 3}+= 0S| A, socket .
type o] o] AEE g+ A L3R LH5 Ut} wWEtA if sock.type == socket.SOCK_STREAM ¥}
2o A = B E ZAZ A AT 2 25 g o} (Contributed by Yury Selivanov in bpo-32331.)

A=A 2 AWEL 2y A A & o subprocess.Popen & close_fds Q1 A}2] 7] gko] False ol A
True 2 HAHJFUT o] Ho & 4=9 2P H 2= subprocess.Popen < A uf] <455
Ao 2P, o] d 2= & ]6}71 A close_fds=False & ‘g 7] At} STARTUPINFO.
lpAttributeList & A3l oF 6‘1-141’4-
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e importlib.machinery.PathFinder.invalidate_caches() — B A &2 2 2 importlib.
invalidate_caches () 9 42 St} &= o]A| sys.path_importer_cache oAl None & &
AAE A E 2 E 2-A gt} (Contributed by Brett Cannon in bpo-33169.)

e asyncio °|A], loop.sock_recv (), loop.sock_sendall (), loop.sock_accept (), loop.
getaddrinfo (), loop.getnameinfo () & EA dX3=E A A3 FZ2EH HAA=Z HATHQ
Yt o] A&, o] A =& asyncio.Future IA2EHAE B13H3) 4 U o} (Contributed by Yury Seli-
vanov in bpo-32327.)

e asyncio.Server.sockets £ oJA R AW 27 FA2EE I H E8F+ U4 AR S 933t
(Contributed by Yury Selivanov in bpo-32662.)

e Struct.format =bytes A" Ao str A2BE A7} E 5 Y T (Contributed by Victor Stinner
in bpo-21071.)

* argparse subparsers can now be made mandatory by passing required=True to ArgumentParser.
add_subparsers (). (Contributed by Anthony Sottile in bpo-26510.)

« ast.literal_eval() ol o4l o 4 AN ASUTE 4o 2242 HakAL W& Zo) Bt 5857
¢ Yt} (Contributed by Serhiy Storchaka in bpo-31778.)

e Calendar.itermonthdates = ©] A ¥&7} 0001-01-01 o] A 9999-12-31 H{ & Hojy}d &
AHA A E ot 0T Y E LT F ¢le & ZE2IHZ AU f8 =R
Calendar.itermonthdays3 2} Calendar. ltermonthdays4 E AL 4 S5yt A E-E A
= 5 EL WEsl il datetime.date o o3& A A= = HL o] AlSkREA] k<5 Yt} (Contributed by
Alexander Belopolsky in bpo-28292.)

e collections.ChainMap 2 ©]A] 3} v g o] <=4 & X =35t} (Contributed by Raymond Hettinger
in bpo-32792.)

e concurrent.futures.ThreadPoolExecutor 2} concurrent.futures.
ProcessPoolExecutor 2] submit() WA EXE AQHEZYH7I 253 ¢ &5 49
RuntimeError S A3 Al 7 Yt} (Contributed by Mark Nemec in bpo- 33097.)

» configparser.ConfigParser A A= read_dict () & AFE3}S] 7| 23S A oA, 2 52
SHA 9] L A 9 3] A Gtk o)Al 712 DA ele] Bxpdo] obd 719} ke BA A0 BAdE
¥ 35 Yt} (Contributed by James Tocknell in bpo-23835.)

P BAZ WS AA G 0¥ A UE JEEAAR AE U 3 A o
A8 4 oks AUtk A inport errno A A AN L. ol
e U QEEL, vho] A% WA MEAAE, AREA o3 glo] AAD 5 9

X o0s.errnoE g&
St BA 2 WS o] R A
2ol ol 3144 2

17.3 CAPI2] 17

g4 pySlice_GetIndicesEx () & A 7] 2 do] 7153t /\]i/\Oﬂ el AASA G Aow 7HFT
Yt} &gfolA e AT} int 9 olAE%/v} oma} index__ Uﬂ/\iE% T AA A B, Al
F2E Zo)lE PySlice_GetIndicesEx () o AE3s & a7& 214@_ = Q&5 Yrth ol=® Q& A
28] Aol Yloly=s 01‘“’*7} Elaa=lE % Utk 7hs 3 A& 32 ™ pyslice Unpack () %
PySlice_AdjustIndices () = 2L T A2 Al 2. (Contributed by Serhiy Storchaka in bpo-
27867.)

& u1>
i
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17.4 CPython v}o|E 7= W7

F M ME2E FFZ=7F 954t LOAD_METHOD®} CALL_METHOD. (Contributed by Yury Selivanov and IN-
ADA Naoki in bpo-26110.)

STORE_ANNOTATION ¥ 7= 7} 24 =] 215 Y t}. (Contributed by Mark Shannon in bpo-32550.)

175 A= AL W7

sys.path & A A Y5t AT = gL o]A] 'sys.path' thAl o] <python-executable>._pth
211 & Y Yt} 2}A| g A K = finding_modules S X 4] A] 2. (Contributed by Steve Dower in bpo-28137.)

17.6 7|€} CPython 3 7

70 CPython A 3§ A 7+ 2 7] 3} APIoj| 7}aff A #HA) A <1 nj o] ¥ 3-S &n|3}17] A (27]9], 3FA 2 2F7F
W2 292 PEP 4328 HAA2), CPython o] W AJ2F 8l 14 B2 ® o] Awre] 2 H e oAU
o]z 3 Julo|EX Ay $& =& 7283 Yut CPython CLI,] AL} BFo) A AP EWIEE o k3
Ak e ME Y W] QB E A A ChFE Ae) R S WAREE WEY S8 m2 19
CPython ZFA| ol Al ZA) 23S =&l 4= gloeB g of 7)o A A3 o} (3] of| = Nick Coghlan ¥} Eric Snow
7} bpo-22257 o] K 2 o] u}A] 3] 11, Nick, Eric, Victor Stinner 7} &1 8] o] 45 53 712 AUl o] EASF Y.

Qe UL AN Lo AR AR E o YLk
e PySys_AddWarnOptionUnicode () += Py Iitidlizes T <37 A FUZE= 7
of 5t= QL FAS uf &9 zﬂx}] UAE 28 a8 AFLE 2 g5y
PySys_AddWarnOption () < AF&3I4 Al L.

o

e PySys_AddWarnOption () 22 A3 28 2 T7:;Wo] 715t A1 FE]= oA JE =gl 7l A A
3 7] e R ) o A9k A sl oF g
712 A0 A7 FAE = Ao o2 Q8 Py_BytesWarningFlag & 1H T2 3o &2 A 3t= 2 o]
T+ BytesWarning FlAI A& YU HA S Ao o] 9] 2 W3tE £ 2 5}7] 9
2 AR F L (A7) Aol AT EE), o] 7 W) 7] 95 YA H O Z error: :BytesWarning

da 2HE F7hsl oF gyt

o{w
S
o
3
- 1%t
A
A
)
2]
i

A9 7t SAE YL AP s B9 W uFol, SAEY oz 2AE I4 vhrle] §A49 return
Nome &, oA 8§48 A1 Bo oo} S AE R 28 2ol 5 FI L ADE EAT T
AR 9] FEN 7t el Y ARANA DD 2 SAREUTH ol& AB LB a3 Ao o)

of E7hAY WA U2 uf o o] JE|E 2otz gdo g A e F /A WI2E SIS
(Contributed by Mark Shannon in bpo-25612.)

18 sho]d 3.7.1¢) FEstukat W7 AL

3718 ¥, py_Initialize ()= ©]A Py Main() 4 Z2& 374 dAS ¢

A ool WA=, &4 ‘34-? T A AYHA g2 REJFE 5 AAL VH 37001]/‘1% bpo-
1472 Q3 SFRAE 97 FULUTH. o FAE UHA GO W, by_Tnitialize() E TEH A
o Py_IgnoreEnvironmentFlagE 1 & AAJAA]L

37.10)| A4, A AE H4E 93 C APIE= PyObject EQAEHE AR
FzeA 8

I—i

o
1

2 A A AE5 YT bpo-347625

xml.dom.minidom ® xml.sax EEL 7|EA o7 = & AEEE A A &H5Yh bpo-172395
zl—z—o—]./q]_u_.
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37.191 A, tokenize RELZ ol & vhgol glv 4o Al3E w] FA A S NEWLINE EZS A3
Tt} o] 322 oA C ET Yo A 7 YR A o2 $385t= A} 42t} (Contributed by Ammar Askar in
bpo-33899.)

19 sho| ¥ 3.7.29] 5T TG W7 A3

37204, 9= A venvi Bl H& viol v 8l & HAFSHA] ¢Fal, th4l python.exe 2} pythonw.exe
gh= gy de 23 HEE YT o] 8 Zr ghol A G| o] Evlrt BE 7HE B4 S G ol =8t AY
Al BhEojok ot LAl FAIE AT 5 AUk 2, o] Wi zolA = A 23HEE 7] 938 7MY
A S o] wrE o] oF Tl FolsAl 8.

20 Notable changes in Python 3.7.6

Due to  significant  security  concerns, the  reuse_address  parameter of asyncio.loop.
create_datagram_endpoint () is no longer supported. This is because of the behavior of the socket option
SO_REUSEADDR in UDP. For more details, see the documentation for 1oop.create_datagram_endpoint ().
(Contributed by Kyle Stanley, Antoine Pitrou, and Yury Selivanov in bpo-37228.)

21 Notable changes in Python 3.7.10

Earlier Python versions allowed using both ; and & as query parameter separators in ur11lib.parse.parse_gs ()
andurllib.parse.parse_gsl (). Due to security concerns, and to conform with newer W3C recommendations,
this has been changed to allow only a single separator key, with & as the default. This change also affects cgi.parse ()
and cgi.parse_multipart () as they use the affected functions internally. For more details, please see their re-
spective documentation. (Contributed by Adam Goldschmidt, Senthil Kumaran and Ken Jin in bpo-42967.)

22 Notable changes in Python 3.7.11

A security fix alters the ftplib.FTP behavior to not trust the IPv4 address sent from the remote server when setting
up a passive data channel. We reuse the ftp server IP address instead. For unusual code requiring the old behavior, set a
trust_server_pasv_ipv4_address attribute on your FTP instance to True. (See bpo-43285)

The presence of newline or tab characters in parts of a URL allows for some forms of attacks. Following the WHATWG
specification that updates RFC 3986, ASCII newline \n, \r and tab \t characters are stripped from the URL by the
parserurllib.parse () preventingsuch attacks. The removal characters are controlled by a new module level variable
urllib.parse._UNSAFE_URL_BYTES_TO_REMOVE. (See bpo-43882)
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23 Notable security feature in 3.7.14

Converting between int and str in bases other than 2 (binary), 4, 8 (octal), 16 (hexadecimal), or 32 such as base 10
(decimal) now raises a ValueError if the number of digits in string form is above a limit to avoid potential denial of
service attacks due to the algorithmic complexity. This is a mitigation for CVE-2020-10735. This limit can be configured
or disabled by environment variable, command line flag, or sys APIs. See the integer string conversion length limitation
documentation. The default limit is 4300 digits in string form.
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