What's New in Python

A1 3.9.4
A. M. Kuchling

A A 03, 2021

Python Software Foundation
Email: docs@python.org

Contents

2 i AEICES 1Y) DeprecationWarning

3 PR
30 FMAHSEIHEELT .« o o
32 P TBEREIRAGRIFZE T
33 WRMESTERRRTEIRREIZEL
34 BRIRRITES

4 LA S REE
5 HHEE

5.1 zoneinfo . . . . .. e e e e
5.2 graphlib . . . . e e e e e e e e e e

[/ 131151873
6.1 ast . . . e e e e e e e e e
6.2 ASYNCIO .+ v v v v e e e e e e e e e e e e e e e e e e e e e
6.3 compileall . . . . .. e e e e e e
6.4  concurrent.futures . . . . . . . . . . e e e e e e e e e e e e e e
0.5 CUISES . . v v v o e e e e e e e e e e e e e e e e
6.6 datetime . . . . . . . . . e e e e e e e e e e e e
6.7 distutils . . . . .o e
6.8 fentl . . . L e e e e e e
6.9 ftplib . . . . . e e e e e e
6.10 gC . . . e e e e
6.11 hashlib . . . . . . . . e
6.12 http . . . o e e e e e e e e e e e e
6.13 IDLE Hidlelib . . . . . . . .
6.14 imaplib . . . . L e e e e e e e
6.15 Importlib . . . . . L e e e e e
6.16 INSPECL . . . . . . L e e e e e e e e e e e
6.17 dpaddress .. . . . . . .l e e e e

(O O A . =

wn

A&

—_
S OO O O O \O 0000000000 Jd I

—_—



10

11

12

13

14

15

6.18 math . . . . . e e e e e e e e e e
6.19 MUItIProcesSiNg . . . . . v v v v e e e e e e e e e e e e e e e e e e e e
6.20 nntplib . . . . L e e e e e e e e e e
0.21 05 . . o e e e e e e e e e e e
6.22 pathlib . . . . . . L e
6.23 pdb . L
6.24 poplib . . . . e e e e e e e e e
6.25 PPNt . . . o e e e e e e e e e e e e e e e e
6.26 pydOC . . . . e e e e e e
6.27 tandom . . ... L e e e e e e e e e
6.28 signal . . ... e
6.20 smtplib . . . . . e e e e e e e e e e e e e e
6.30 SOCKEL . . . . . e e e e e e e e e e
6.31 HME . . . . . o e e e e e e e e e e e
0.32 SYS . it e e e e e e e e e e e e e e e e e e e e e
6.33 tracemalloc . . . . . . L L e e
0.34 LYPING . . v v e e e e e e e e e e e e e e e e e e e e e
6.35 unicodedata . . . ... L L e e e e e e e e e e e e e e
0.30 VBNV . . . . . e e e e e e e e e e e e
6.37 XML . .. e e e e e e e e

PEREIE A

£l

L1414

#His] Python 3.9

10.1 Python API AL © o o o o e
102 CAPLIASL . o o e e e e e
10.3 CPython FHATRIATELAE . . e e e e e e e
Fasdeiryk e

C API /2y

120 IR« o o o
12.2 FHHB Python 3.9 . . . . . o e e
123 BB o o o e

Python 3.9.1 v/ 246 {
13,1 typIng . . o o o e e e e e e e e e e e e e e
13.2 macOS 11.0 (Big Sur) 5 Apple SiliconMac S F . . . . . . ...

Python 3.9.2 vy 245 (L
14.1 collections.abC . . . . . . . . . . L e e e e e e e e
14.2 urllib.parse . . . . . .. e e

Python 3.9.3 vpry & %8 {1k

=51

14

15

17
17
18
18

19

19
19
20
21

22
22
23

23
23
23

23

24

KmEA 3.94
H 1 H 03,2021



44 Eukasz Langa
ARG T Python 3.9 A 3.8 AR, Python 3.9 & 75T 202045 10 H 5 H.
HEESM B H&.
W
PEP 596 - Python 3.9 & Afiit%]

1 HE-RHER

HTTEIR R -
« PEP 584, >y dict ShI&HIEHAT;
* PEP 585, #pifE 2 miidk o g ARz 2
« PEP 614, oo B Mg a1 il o
TN B
* PEP 616, FEERHIBANEHA T4 HR I .
BRI P H BT
* PEP 593, R sRECRIAL HER
* ININT os.pidfd_open () PASRVFAI G S I IEAR 4 B .
TR RER 1 BICEE:
* PEP 573, M C ¥ RICB I ik R s FAREOIRAS
+ PEP 617, CPython ME( I 5T PEG Bt ;
o —It Python P &2 (range. tuple. set, frozenset, list. dict) FLE.{# H PEP 590 vectorcall I ;
o SISO 23 PRIR S 1 XoF 4 T PEL 26

o —U Python 53kt (_abc. audioop. _bz2. _codecs. _contextvars., _crypt. _functools,
_json., _locale, math, operator, resource, time, _weakref) I fj PEP 489 thE ¥
FEAS ) G

o —BBHRYEEERLEL (audioop. ast. grp. _hashlib, pwd, _posixsubprocess. random, select.
struct., termios. zlib) BIELf#i ] PEP 384 15 Y kaE ABI.

T PRS-
* PEP 615, #RUEFER) zoneinfo BRI SCR TANA I DO 2 5
o ERHRFINIET SEIAEC BT graphlib Bieft,

RATHRE A
« PEP 602, CPython 3% fiJ4E 4% 1 i b1 .


https://www.python.org/dev/peps/pep-0596
https://www.python.org/dev/peps/pep-0584
https://www.python.org/dev/peps/pep-0585
https://www.python.org/dev/peps/pep-0614
https://www.python.org/dev/peps/pep-0616
https://www.python.org/dev/peps/pep-0593
https://www.python.org/dev/peps/pep-0573
https://www.python.org/dev/peps/pep-0617
https://www.python.org/dev/peps/pep-0590
https://www.python.org/dev/peps/pep-0615
https://www.python.org/dev/peps/pep-0602

2 Fie&E{t8hay DeprecationWarning.

Python 2.7 %3 R & (EWF, K7 5280 K 3E 28 Python 2.7, Python 3 {£ 8 T4 £ [HM ) fE. Python 2 )3
F&ibE, CE2BBRT —Ham TREZ, FRIMsRIRB2pBE. XIUE, Ko HREZE <
& DeprecationWarning %45 40, 2012 4F & i Python 3.3 5, i collections.Mapping &/t
collections.abc.Mapping gi<sfilik DeprecationWarning,

WM W default iy & 17 3% W W o M A B JF Kk & FH DeprecationWarning Fl
PendingDeprecationWarning, EZB DL -W error ¥ EMIM iR, A DA 245 o g8 2% Z 1
R H 5 = SIS .

Python 3.9 2445 —A~2{it Python 2 i) F 34 E MMIAS, DAL T Python T H 44734 W £ i [A]#% Python 2 &%
Fi, ¥ Python 3.9 S7#,

collections fiderh #hE HK A4, il collections.abc.Mapping B %44 collections.
Mapping 2 R F A RGIRE— DRI X LR ZGHE Python 3.10 H1EE [

HEAA LR, WEAE Python JFAMIA N izd T, XAHEA B 1L AU 57 Python 5 ZEAS .
T i E A R A AFAELL Python ARSI . PEILAS IR —Ys

3 HEYEE
31 FRESHEENEEH

EIE () SEH (=) BRESFOYPIMANER dict 25, ENMTAHAN dict .update fil {**dl, **d2} F
HAH VR TR .

N E

>>> x = {"keyl": "valuel from x", "key2": "value2 from x"}

>>> y = {"key2": "value2 from y", "key3": "value3 from y"}

>>> x |y

{'keyl': 'valuel from x', 'key2': 'value2 from y', 'key3': 'value3 from y'}
>>> vy | x

{'key2': 'value2 from x', 'key3': 'value3 from y', 'keyl': 'valuel from x'}

PEIL PEP 584, (Brandt Bucher 7 bpo-36144 HE 5k, )

3.2 HEATBRAEFEENFHEL X

BT str.removeprefix (prefix) fil str.removesuffix (suffix) T H N FFRBBEAT
LIRS G% . T bytes, bytearray PAM collections.UserString WXV 5¥E. H5 5
PEP 616 T f#i¥1E. (1 Dennis Sweeney 7 bpo-39939 F1 57k . )



https://www.python.org/dev/peps/pep-0584
https://bugs.python.org/issue36144
https://www.python.org/dev/peps/pep-0616
https://bugs.python.org/issue39939

3.3 IESEPHARIFETEZE

TERBUARIE  BUAE AR T DAGE I N B2 AR R A 1ist I dict A58 MR AL A M typing
AR R FIE ALY (Bl List F Dict)e A i EE A H At — 2o R PR [l et J2 sl B, 190 4

queue.Queue,

B

def greet_all (names: list([str]) —-> None:
for name in names:
print ("Hello", name)

10, PEP 585, (i Guido van Rossum, Ethan Smith £ Batuhan Tagkaya 7 bpo-39481 H1 5 #k. )

4 FEIRELT RS

Python 3.9 T ET PEG BTN & (A LL(D. BT8R ERE 5 IR TS KB XY, (B PEG 7EBLTHT
TR RFER AU LL(D) BER{E - FATRFAE Python 3.10 J 2 Jo AR H 4k (2 1T b R 4 1

ast B AT T S 40 805 IR TS — 2y AST.

7€ Python 3.10 H1, [HEHT#R R IR, HOBIT BT DIBR IR IR (22 parser B, BEROHFH
). RATE Python 3.9 1, HRAT A a3 4TIF % (-X oldparser) B FfiE4A & (PYTHONOLDPARSER=1)
Y [E] LL(1) fi#Afrs -

525 PEP 617 T f#i¥1%. (1 Guido van Rossum, Pablo Galindo #1 Lysandros Nikolaou £ bpo-40334 F1 57k . )

4 HipiEsttes

 _import_ () B¥ELFH| K ImportError MAJE ValueError, JG& W AESLEMN S A H
2GR & A2 . (1 Ngalim Siregar 7F bpo-37444 F15ipk . )

* Python I 2 SREL A 24T W48 & A SCEER (BIA0: python3 script.py) MAEXTEEFE: __main__
AR __file_ JEMRHE—DHXTEEAS , AN @A AR « LT BB AR AE 24 Bl H Skl T os . chdir ()
B IS AR R AL VRSB RCR, RE BARRFAE O 00 o __main__ AEHRMT I R 4 % B
1. (H Victor Stinner £ bpo-20443 FHTTHR. )

* 7E Python ﬁ?iffﬁft ARG ERA T, AR LB A5 Hf G i A R A 4 encoding FI errors 2
B, HUn: open (), str.encode () fl bytes.decode ()

ERINKE T, jﬂﬁiﬁE PR, errors ZHUR DA — O L G i/ RIS S R I A A, I BT S A7
encoding ZHE W1t Zm% . (H Victor Stinner ¥F bpo-37388 HHTTHR . )

* "".replace (" ", s, n) MTAIESH n ZFRE s A SEFEFFH. WERTESE .
replace ("", s) 34—, YT bytes fl bytearray X MAELRLIEH. (H Serhiy Storchaka
JE bpo-28029 qﬂfﬁ )

o AL RN AR ISR AT B H A decorator. fEZ HIMUASHT, FHICTEYEWITE 4% . 152 PEP 614
TR . (fi Brandt Bucher #£ bpo-39702 Hi 5Tk, )

o WHET typing BIHUEBIEE . BUERE R I RRaRTE X FERIRE H 4% (B4 Union F List) 2
NI FAFER . A help () Eﬂg/\l_ﬁﬁ BIABIUN List [int] FFE RN AR G BT Y. 1) /2
list) W BIMEE . (1 Serhiy Storchaka f bpo-40257 EPJI\T%K )

* aclose () /asend() /athrow () MHITEITMAECHEE L, H ag_running BIFES 520 A i
LS PRIZ TIRAS . (1 Yury Selivanov £ bpo-30773 H1 57k, )



https://www.python.org/dev/peps/pep-0585
https://bugs.python.org/issue39481
https://en.wikipedia.org/wiki/Parsing_expression_grammar
https://en.wikipedia.org/wiki/LL_parser
https://www.python.org/dev/peps/pep-0617
https://bugs.python.org/issue40334
https://bugs.python.org/issue37444
https://bugs.python.org/issue20443
https://bugs.python.org/issue37388
https://bugs.python.org/issue28029
https://www.python.org/dev/peps/pep-0614
https://bugs.python.org/issue39702
https://bugs.python.org/issue40257
https://bugs.python.org/issue30773

« WM __iter_ JyiEN AW HAEBUNAS IR A S in i3 BAFPA MK operator [ contains (),
indexOf () fll countOf () W] TypeError Arfss. (1 Serhiy Storchaka ¥£ bpo-40824 HiHiEk . )

o KA FE S 1 lambda ik A BB AR M SR A ligs kU 1 PR RRAXTS. S H
bpo-41848 Fll bpo-43755 T fiR i .

5 FEER
5.1 zoneinfo

zoneinfo B NFRUEET| AT IANA N XEHEE. BN T zoneinfo.ZoneInfo, XE—NMNET &S
B X E AR SEfR datetime.tzinfo L,

Pl

>>> from zoneinfo import ZonelInfo
>>> from datetime import datetime, timedelta

>>> # Daylight saving time

>>> dt = datetime (2020, 10, 31, 12, tzinfo=Zonelnfo ("America/Los_Angeles"))
>>> print (dt)

2020-10-31 12:00:00-07:00

>>> dt.tzname ()

'PDT"

>>> # Standard time

>>> dt += timedelta (days=7)
>>> print (dt)

2020-11-07 12:00:00-08:00
>>> print (dt.tzname ())

PST

A7 6 TANA SRR T 3 9 — B BRR, SEIASE— 7 B BTG R A T €2 dat o sk — il
PYPI A7 CPython 1L FIBAER

S
PEP 615 -- TEbadE a2 £ IANA B X EcHi)%: PEP H Paul Ganssle 25 35281

5.2 graphlib

WINTH graphlib Ak, Hifl#& graphlib. TopologicalSorter ZRAEHEEIMIHFMIETFHIGE . (H
Pablo Galindo, Tim Peters #i Larry Hastings & bpo-17005 157k, )



https://bugs.python.org/issue40824
https://bugs.python.org/issue41848
https://bugs.python.org/issue43755
https://pypi.org/project/tzdata/
https://www.python.org/dev/peps/pep-0615
https://bugs.python.org/issue17005

6 BrdaYfER
6.1 ast

K indent FIFFME] dump (), EARVFEAELATHIERHH . (1 Serhiy Storchaka 7 bpo-37995 Hi5THK. )

WIT ast.unparse () 1R ast BRI — KB, BT R RNT ast . AST PG 7 AR AH B A AR
FARFER MRS 7 A — AN SR ast L AST X§4 . (1 Pablo Galindo £/l Batuhan Taskaya 7£ bpo-38870
HITTHR . )

R AST A5 I T SCRYF AR, b0 { ASDL 2544, Wl R AR 35 X B2 A5 s.  (Hy Batuhan Taskaya 7F.
bpo-39638 H1 Tk . )

6.2 asyncio

BT EERNLEMEFEE, asyncio.loop.create_datagram_endpoint () [ reuse_address J& % K
PR FF. X &t UDP ot () £ F 3£ U1 SO_REUSEADDR 4T H M. HEZHM7iE S [ loop.
create_datagram_endpoint () #J3AY4. (i Kyle Stanley, Antoine Pitrou {1 Yury Selivanov £ bpo-37228
i .

WSHN T #7) coroutine shutdown_default_executor (), B[N ThreadPoolExecutor 45 X7
BRI TR e HE I A H AR B AE . AL, asyncio.run () BB H DA A FAY coroutine., (i Kyle Stanley
TE bpo-34037 H1TTEk . )

ININT asyncio.PidfdChildWatcher, X/~ Linux % J@H T ARSI, & 7o iR i SCrF
WA, (bpo-38692)

SN T coroutine asyncio.to_thread (). BREY M THERMLREE1T 10 %AER R E VAR 7 H
FEFMEER, LR B YS T2 run_in_executor () WEZEMA, A HZEZXEBTSE. (H Kyle
Stanley F] Yury Selivanov 7£ bpo-32309 H1 57k . )

2l TR BGEAE S I, asyncio.wait_for () TERFSERFE BMAE timeout {H <= 0 WIH LR 58 B
M. Witg timeout B A IEEL—#f. (i Elvis Pranskevichus 7£ bpo-32751 151k )

WBHH ss1.SSLSocket BT A AFEN T ER asyncio BAFLT| K TyperError. (H Ido Michael
1E bpo-37404 H15THk. )

6.3 compileall
HERW pye ST T 68 R AR T REPE: hardlink_dupes JE2: DA )¢ --hardlink-dupes iy 24735,  (H
Lumir "Frenzy’ Balhar 7¢ bpo-40495 H1 ik . )

P T —Be TR R pye U TP RN IR AR MR stripdir, prependdir, limit_sl_dest T&Z: VA I -s, -p, - ay >
PRI, TR AL SR 2 R eI i oy v B8« (1 Lumir "Frenzy’ Balhar 7£ bpo-38112 H157HR. )


https://bugs.python.org/issue37995
https://bugs.python.org/issue38870
https://bugs.python.org/issue39638
https://bugs.python.org/issue37228
https://bugs.python.org/issue34037
https://bugs.python.org/issue38692
https://bugs.python.org/issue32309
https://bugs.python.org/issue32751
https://bugs.python.org/issue37404
https://bugs.python.org/issue40495
https://bugs.python.org/issue38112

6.4 concurrent.futures

YEHi 1) cancel_futures T2 Y5 13] concurrent . futures.Executor.shutdown (), A ABUH M AT 1512
T HR0) Future, 1RLSFRFEASEBGET T XHHATHE . (F Kyle Stanley 7F bpo-39349 H15THA. )

M ThreadPoolExecutor fll ProcessPoolExecutor R T5FIPLfE. XUEES 5 TR IR
KB K AR IS AT N . (i Kyle Stanley 7 bpo-39812 HiTTHK . )

PUAE ProcessPoolExecutor H TAEMRENSHESA W B A AN TAES R 3R 7248 . Xtk T )R sh
TR0 T 2SN TAEERE S 801y CPU HEj#i 4k . (H Kyle Stanley £ bpo-39207 Hi5iik . )

6.5 curses

ft mT curses.get_escdelay (), curses.set_escdelay (), curses.get_tabsize() PL A
curses.set_tabsize () %k, (H Anthony Sottile ¥F bpo-38312 H1 i Ek. )

6.6 datetime

datetime.date [ isocalendar () PAK datetime.datetime ¥ isocalendar () & VEIAERF IR
[A] namedtuple () MA&E tuple. (H Dong-hee Na ¥F bpo-24416 HTiHk. )

6.7 distutils

upload iy BlHE £ SHA2-256 Fll Blake2b-256 WA 75 5L, B 23425 ] MDS5 i 5214 °F-& kit MD5. (i
Christian Heimes 7F bpo-40698 H1 571k . )

6.8 fcntl

4Ny F_OFD_GETLK, F_OFD_SETLK fl F_OFD_SETLKW %%+ . (H1 Dong-hee Na £ bpo-38602 H1 57k )

6.9 ftplib

MAE FTP Ml FTP_TLS MBI ELR T4 E MBS BT AN IO #IEH EEERFER &5 &
ValueError. (fj Dong-hee Na ¥ bpo-39259 1 57Hk. )

6.10 gc
24 17 3 RSO A T R A TR R AR B (FE A SR A T 2 i i et 5 W] DAE B 28 JEL 0 2 Akl ), A
S P IS P AR oA DRI AT S il - (H Pablo Galindo Al Tim Peters #£ bpo-38379 H15T#R . )

WINT R REL ge.is_finalized () FSRAGM—NXF 40t 75 Wb 3% o Ui % T 4 4% . (i Pablo
Galindo 7£ bpo-39322 13k, )


https://bugs.python.org/issue39349
https://bugs.python.org/issue39812
https://bugs.python.org/issue39207
https://bugs.python.org/issue38312
https://bugs.python.org/issue24416
https://bugs.python.org/issue40698
https://bugs.python.org/issue38602
https://bugs.python.org/issue39259
https://bugs.python.org/issue38379
https://bugs.python.org/issue39322

6.11 hashlib

hashlib BLHINAE S 7E ] BERGE 5L T { f OpenSSL 111 SHA3 14 77F1 SHAKE XOF, (i Christian Heimes £
bpo-37630 H1 5Tk . )

WERWE IR E L . /configure ——without-builtin-hashlib—hashes &t ./
configure --with-builtin-hashlib-hashes=sha3,blake2 XF:HTE A LS H DA HIE
3T OpenSSL (1553, (Hy Christian Heimes ¥F bpo-40479 H1 ik )

6.12 http

S m HTTP Jqk & 1 103 EARLY_HINTS, 418 IM_A_TEAPOT Al 425 TOO_EARLY #| http.
HTTPStatus, (H Dong-hee Na fF bpo-39509 DA} Ross Rhodes & bpo-39507 H ik, )

6.13 IDLE 5 idlelib

BT YIS AR N R4S IR 35T, (1h Zackery Spytz 7E bpo-4603 H1TTHK. )

Esc #7452 ) IDLE #p4427R % 1. (1 Johnny Najera 7E bpo-38944 Hr5tiik. )
SIS B B B 42513 . (1 Terry J. Reedy 7E bpo-37765 H1TTHR. )
R BRI A 3.8 LEI AT

6.14 imaplib

IAE IMAP4 FI IMAPA_SSL MG A5 H A AN timeout TX%: . I H., UAE open () LM EA VR timeout
TSR FEFEA B . IMAPA_SSL Fll IMAP4A_stream B E N AW A TiXMEE. (H Dong-hee Na
TE bpo-38615 H1oiHk. )

W7 imaplib.IMAP4.unselect (), imaplib.IMAP4.unselect () SR < BL 3 1% 2 MBAE I IR 55
AT IR RIS AR B EVGIERES . I ir 22 AT S imaplib. IMAP4 . close () MFEIWENE, KAHET
B M ETE E HEAE ok APEHAS BRIE L . (Fi Dong-hee Na 7£ bpo-40375 HH o1k, )

6.15 importlib
AT import 1BA)AY—2:, BIFE importlib.util.resolve_name () X T RN T A 2K £5]
% ImportError MA4E ValueError, (H Ngalim Siregar ¥F bpo-37444 H157Hk. )

RATAS AT S RGTHOT 00 T AR B T K7 B SR DASN IRAE W] AR AT AR ] 4240 . (H Dino Viehland 7
bpo-39336 H1 k. )

wom T WA XN A FH % 2 importlib.resources.files() M X, 5
importlib_resources 1.5 {2 LA PERR . (i Jason R. Coombs £ bpo-39791 HH ik . )

K H importlib_metadata 1.6.1 R EHEH importlib.metadatas,


https://bugs.python.org/issue37630
https://bugs.python.org/issue40479
https://bugs.python.org/issue39509
https://bugs.python.org/issue39507
https://bugs.python.org/issue4603
https://bugs.python.org/issue38944
https://bugs.python.org/issue37765
https://bugs.python.org/issue38615
https://bugs.python.org/issue40375
https://bugs.python.org/issue37444
https://bugs.python.org/issue39336
https://bugs.python.org/issue39791

6.16 inspect

inspect .BoundArguments.arguments Bt OrderedDict B AR, (H Inada Naoki £E bpo-36350
H1 bpo-39775 H1 5Tk, )

6.17 ipaddress

ipaddress BAE L IPv6e EH bl (Bl $<scope_id> BiZin IPv6 itk ).

IPv6 VE it nf {# f ipaddress.IPv6Address KT, YEHEAYX ID anR 74E, nlilid scope_id
JEMERAKEL. (#h Oleksandr Pavliuk £ bpo-34788 157k )

Starting with Python 3.9.5 the ipaddress module no longer accepts any leading zeros in IPv4 address strings. (Con-
tributed by Christian Heimes in bpo-36384).

6.18 math

Xfmath.ged () REGHT T RACEEZA 25 fEZ A, BRI A240. (H Serhiy Storchaka
E bpo-39648 HETHk, )

BN math.lem () : REHEESEER/NAGEE. (H Mark Dickinson, Ananthakrishnan £/ Serhiy Storchaka
1E bpo-39479 Fl bpo-39648 H1 57k )

T math.nextafter (): &EIM x A y Jr )0 F—AF A EE. (H Victor Stinner 7£ bpo-39288 15Tk . )
BT math.ulp () 3R E—ANF BT REAL . (B Victor Stinner 7 bpo-39310 H15TH#A . )

6.19 multiprocessing

multiprocessing.SimpleQueue KM T close () FEHR B M XEHBAS]. (H Victor Stinner ¥F
bpo-30966 FIFHk. )

6.20 nntplib

PUAE NNTP Fl NNTP_SSL 4 B AT B M4 3t #% B 45 & 09 it 2 H0Ch F AR k6 @ E B i 251 &K
ValueError, (H Dong-hee Na ¥F bpo-39259 H157Hk. )

6.21 os

WHNT CLD_KILLED ] CLD_STOPPED /f} si_code, (H Dong-hee Na ¥F bpo-38493 15Tk, )

XTANATF T Linux £ G os.pidfd_open () (bpo-38692) i1 os.P_PIDFED (bpo-38713) fTF 044 iAFF
BRI

PULE os.unsetenv () PREE Windows P E R . (H Victor Stinner ¥ bpo-39413 H1 i1k . )
AL os.putenv () fl os.unsetenv () RECK M Z0 . (1 Victor Stinner ¥£ bpo-39395 FH TRk . )

WY os.waitstatus_to_exitcode () B%L: RFERRIRSEE B 9. (H Victor Stinner £ bpo-40094
TUHk. )

10


https://bugs.python.org/issue36350
https://bugs.python.org/issue39775
https://bugs.python.org/issue34788
https://bugs.python.org/issue36384
https://bugs.python.org/issue39648
https://bugs.python.org/issue39479
https://bugs.python.org/issue39648
https://bugs.python.org/issue39288
https://bugs.python.org/issue39310
https://bugs.python.org/issue30966
https://bugs.python.org/issue39259
https://bugs.python.org/issue38493
https://bugs.python.org/issue38692
https://bugs.python.org/issue38713
https://bugs.python.org/issue39413
https://bugs.python.org/issue39395
https://bugs.python.org/issue40094

6.22 pathlib

BT pathlib.Path.readlink (), HATHEMIT os.readlink (). (H Girts Folkmanis ¥F bpo-30618

6.23 pdb

1r Windows |- Pdb I{E % ~/ .pdbrc. (H Tim Hopper 1 Dan Lidral-Porter 7 bpo-20523 H1 57k, )

6.24 poplib

PUAE POP3 Fll POP3_SSL 4 B A1 By 4 it 4% T 45 & 9B i) S HCh Z AR 1k @ kP H E E B i 251 &
ValueError. ([ Dong-hee Na ¥£ bpo-39259 H15iHk. )

6.25 pprint

AL pprint BEFEALITED types. SimpleNamespace., (H Carl Bordum Hansen FE bpo-37376 H1 k. )

6.26 pydoc

RS FAFER I B R IEAE XS g, hiE%, WEHMEMEA B CW __doc_ JBYERNIS . (H Serhiy
Storchaka 7F bpo-40257 F1 5Tk, )

6.27 random

AN T random. Random. randbytes J7¥5: A BFEHLF TR . (1 Victor Stinner £ bpo-40286 HIT7HR . )

6.28 signal

XAHMATET Linux L JHEY signal .pidfd_send_signal () HT [l H SCHFEIARFIMTEE pid B9 fE L3505
£, (bpo-38712)

6.29 smtplib

PUAE SMTP Fl SMTP_SSL 4 T A1 4 1 #% T 28 5 i 8 i) 80 Z DAR 1k @ dE P 2E B e = i & 51 &
ValueError. (H Dong-hee Na 7F bpo-39259 H1oiHk. )

IAE LMTP M1 28 B AT %61 timeout %%, (H Dong-hee Na FE bpo-39329 H1 57k . )
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6.30 socket

socket FIHIAESHE Linux 4.1 80 5 il 55 CAN_RAW_JOIN_FILTERS % & . (H Stefan Tatschner Fl
Zackery Spytz 7E bpo-25780 15Tk . )

IAE socket AR SAE A& _E ¥ caN_J1939 #¥. (H Karl Ding ¥£ bpo-40291 _ETiHk. )

FIAE socket Fi L socket.send_fds () Fl socket.recv_fds () BK¥$(. (Hy Joannah Nanjekye, Shinya
Okano F1 Victor Stinner £ bpo-28724 5Tk, )

6.31 time

£ AIX I, BUfE thread_time () 2 EANHIHRILN thread_cputime () LB, MAFERA 10
ZFEEN clock_gettime (CLOCK_THREAD_CPUTIME_ID) . (Hj Batuhan Taskaya ¥f bpo-40192 H1 5k . )

6.32 sys

WITHH sys.platlibdir @M FELEEHFNAIR. EW0 THEERR R R T 25T
B EEERZHCPFA % T "1ib". 1 Fedora fil SuSE |, B4 T 64 fii*F-5 Liy "1ib64". (H
Jan Mat&jek, Mat&j Cepl, Charalampos Stratakis F11 Victor Stinner ¥£ bpo-1294959 H1 57 #Rk . )

ZHIRRA T, sys . stderr FEAEAC HALRHZ G M . BUHE stderr BUARIE NATZ M. (£ Jendrik
Seipp 7E bpo-13601 H1 itk )

6.33 tracemalloc

HINT tracemalloc.reset_peak () I TRFERER PIAEHIE(E I/ B M BT RV, DA &4 A5 B
I&{E . (Hy Huon Wilson ££ bpo-40630 H1 57k, )

6.34 typing

PEP 593 5| AT —# typing.Annotated KR PAH A LN XL @M o B R B BLA KA, HRHm
include_extras JEZME typing.get_type_hints () PAYEBFTHT I 7CEd . (H Till Varoquaux
F1 Konstantin Kashin 577k )

6.35 unicodedata

Unicode (48 2L 851 % 13.0.0 it (bpo-39926).

6.36 venv
M venv FrRHLAg s A BAE B2 S __VENV_PROMPT___ W E WIE R —EOHAE I EATH B & 4w

T AEZ BiAS PR A £ o 45 ff ] VENV_PROMPT___, fij 55 — S8 A HAE HAR ol i B it (3% 2
BANTE) AL, ©AREARSHA __VENV_NAME__ . (H Brett Cannon 7£ bpo-37663 FHTTHk. )
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6.37 xml

M xml.etree.ElementTree FAIL XML SCPEIEEME AR 2 B FAFIERFBOR B . R AOAT45 R
FEARSPOE A D @0 T ATk XML ALFE 2.11 F5 R R HE R iR A 4521 . (Hh Mefistotelis 1
bpo-39011 HHTEk. )

7 TEHEEMLAL

o Ak THEHE S OGRS BRI . IAEHE S P for v in [expr] &5 HAREIE
]y = expr —FEPEH. FlA0:

sums = [s for s in [0] for x in data for s in [s + x]]

AT = 2B, XU SOR S AR it R 2] SN s
(th Serhiy Storchaka ¥ bpo-32856 FH TRk . )

o itk T Z LR P RE SR, RN RN EIRIHE S B, FATRETEISA S 4
TR S ERATW AR A OB b g H R F S . HO ERER ) AR R b P (E 5
EZ R, FATRSRAETE IR TR A58 2 AT B 3 E 4 A2 7155 . (i Victor Stinner £
bpo-40010 |57k . )

» £ FreeBSD [{#iJf] closefrom() fift. T subprocess #ilt, (1 Ed Maste, Conrad Meyer, Kyle Evans,
Kubilay Kocak F/I Victor Stinner 7£ bpo-38061 157k . )

e PyLong_FromDouble () X}Vl long MIEIATHEIAEMPE T 1.87 5. (H Sergey Fedoseev d
bpo-37986 HITTHR. )

» £/~ Python NE 2% (range, tuple, set, frozenset, list, dict) MAEE L PEP 590 [ &4
JAPMNASE . () Dong-hee Na, Mark Shannon, Jeroen Demeyer #/l Petr Viktorin f& bpo-37207 HTiHk. )

o M5 AR T RMEGHEN LT difference_update () WMERE. (H Evgeny Kapun #2
1, H Michele Orrii £ bpo-8425 1tk A% )

* Python [F)/Nf R AT HLAF (obmalloc.c) MAERY (L) — DA AT LBIEA, AR HR [H
25 OS. X AJ AR L1 8] BAAEER i 2 i, FERRUGEAR Hp T AR B 3 25 62 (F Tim Peters
TE bpo-37257 5Tk, )

o TR SEGZ ) floor division ILTE S HAFHPERE . I HULIZ W) ZeroDivisionError i EHME
3. (i Dong-hee Na ¥E bpo-39434 F1 5tk . )

o fifi[f] UTF-8 Fil ascii Zi S 24040 ASCIL 4B FUAE S I K 2 15%. (Hy Inada Naoki 7F bpo-37348
FI5THR - )

PATF22%F M Python 3.4 %] Python 3.9 (4 FFHETH I A 14 45

Python version 3.4 3.5 3.6 3.7 3.8 3.9

Variable and attribute read access:
read_local 7.1 7.1 5.4 5.1 3.9 3.9
read_nonlocal 7.1 8.1 5.8 5.4 4.4 4.5
read_global 15.5 19.0 14.3 13.6 7.6 7.8
read_builtin 21.1 21.6 18.5 19.0 7.5 7.8
read_classvar_from_class 25.6 26.5 20.7 19.5 18.4 17.9
read_classvar_from_instance 22.8 23.5 18.8 17.1 16.4 16.9
read_instancevar 32.4 33.1 28.0 26.3 25.4 25.3
read_instancevar_slots 27.8 31.3 20.8 20.8 20.2 20.5

(FakZD
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(£ 50

read_namedtuple 73.8 57.5 45.0 46.8 18.4 18.7
read_boundmethod 37.6 37.9 29.6 26.9 27.7 41.1
Variable and attribute write access:
write_local 8.7 9.3 5.5 5.3 4.3 4.3
write_nonlocal 10.5 11.1 5.6 5.5 4.7 4.8
write_global 19.7 21.2 18.0 18.0 15.8 16.7
write_classvar 92.9 96.0 104.6 102.1 39.2 39.8
write_instancevar 44 .6 45.8 40.0 38.9 35.5 37.4
write_instancevar_slots 35.6 36.1 27.3 26.6 25.7 25.8
Data structure read access:
read_list 24.2 24.5 20.8 20.8 19.0 19.5
read_deque 24.7 25.5 20.2 20.6 19.8 20.2
read_dict 24.3 25.7 22.3 23.0 21.0 22.4
read_strdict 22.6 24.3 19.5 21.2 18.9 21.5
Data structure write access:
write_list 27.1 28.5 22.5 21.6 20.0 20.0
write_deque 28.7 30.1 22.7 21.8 23.5 21.7
write_dict 31.4 33.3 29.3 29.2 24.7 25.4
write_strdict 28.4 29.9 27.5 25.2 23.1 24.5
Stack (or queue) operations:
list_append_pop 93.4 112.7 75.4 74.2 50.8 50.6
deque_append_pop 43.5 57.0 49.4 49.2 42.5 44 .2
deque_append_popleft 43.7 57.3 49.7 49.7 42.8 46.4
Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

DA &5 5y DA 28 7 1) S5 v 5B AR Br A= B Tools/scripts/var_access_benchmark.py. i%
D SO DA 20 B 4 8 G . LB R A B Intel® Core™ i7-4960HQ 4L 5 247 M
python.org FRHL) macOS 64 {2 i A Fr 52 1Y .

8 FH

o distutils ) bdist_msi M IAECHEF, B bdist_wheel (wheel 1), (Hi Hugo van Kemenade
TE bpo-39586 HITTHR. )
* HHl math.factorial () #Z ARG IEMBEMEN float LB (W1 5.0). XF T AR ORI 17717 s %k

‘Ba§| K valueError. MATHIMAEC Y7 M. 72K KM Python M4 v X BT 47 ¥ i B0 K- 51 &
TypeError. (H Serhiy Storchaka 7F bpo-37315 15tk )

* parser Al symbol MEHCHFFHIIFRFAER A Python AR FR. X RZHNBI, i #EAT ARE
M ast BEHORP GBS (AST) 1A SN 4 13T B o

* NE CAPI % PpyParser_SimpleParseStringFlags (),PyParser_SimpleParseStringFlagsFilename ()
PyParser_SimpleParseFileFlags () fll PyNode_Compile () EL#{F M FHF7E Python 3.10 it 5
IHfEbT g — AL R .

o Ef/RIZEP I Not Implemented B85 H, BN EIL T E A LI E HEZ BAT LI 45
o BUBAE R SER Python fiiASH15| % TypeError. (Hl Josh Rosenberg ¥ bpo-35712 HGiHR. )

» random BB {i HZ AL ] W A AUV R RERO AP T{H. AEpe, FAXAR A A RIER A
HEPERIIG A (H. 7E Python 3.9 ZJi5, ZMIBURE R E HAhT(E°h None, int, float, str, bytes ALK
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bytearray,

* fTH GzipFile XMHMTHAMAIEE mode ZHIFHECHFE M . ZEARMRNY Python A s B2 R
WITH TR TEFTH ST 5 ARG TR E mode ZHLVARHBAN X% 55 K. (H Serhiy Storchaka
1E bpo-28286 t k. )

* FFH T _tkinter.TkappType B split () FYAM MUY splitlist () F¥k, MWAHERAEREH
AT A . (H1 Serhiy Storchaka ¥E bpo- 38%71 TR )

o PR R AL L asyncio.wait () BIMBUIEC M HF HAFLE 3.0 o g . (i Yury
Selivanov Fll Kyle Stanley ¥t bpo-34790 FF iRk . )

* binhex4 il hexbind FRUHEBE A FFH . binhex BT binascii EILEHFH:
- b2a_hgx (), a2b_hqgx ()
— rlecode_hgx (), rledecode_hgx ()
(th Victor Stinner 7£ bpo-39353 H1 5tk )

* ast 2 slice, Index fll ExtSlice # M b 5 M If 1 #£ K & ) Python ﬁﬁZFEP%)i*ZB%o 5%
B value KEH W A2 Index (value), W24 ] Tuple (slices, Load()) M A2
ExtSlice (slices). (Hj Serhiy Storchaka fF bpo 34822 thiik. )

e ast J& Suite, Param, AugLoad fil AugStore H{ A C 5 H-RHAE A SR 1 Python AR g8k . &
NIRRT T AE B H AR 28 Python 3 HH RS 2E g8 Bir4% 32 . (#h Batuhan Taskaya 7£ bpo-39639
bpo-39969 H1PA K Serhiy Storchaka 7F bpo-39988 H 5Tk . )

e PyEval_InitThreads () fl PyEval_ThreadsInitialized () %0 ¥ 7 H H AL Python

311 PR . VA PyEval_InitThreads() PUAE V% G AT [ 3 5. [ Python 3.7 i GIL £l
Py_Initialize () #¥tf4k. (M Victor Stinner ¥F bpo-39877 FRTTRR. )

* f& A None {25 shlex.split () RIS —NSEMIMEET M . (1 Zackery Spytz 7£ bpo-33262
I:F‘j_'i‘ﬁk‘?)

* smtpd.MailmanProxy () BUEEHFH, FATIERA /NI mailman FFH FIREGH. (H
Samuel Colvin 7£ bpo-35800 1 57Ek . )

o MIFE 1ib2to3 B & 1} PendingDeprecationWarning., Python 3.9 E)44%] PEG T4 (=L
PEP 617), Python 3.10 ] DAt & 1ib2to3 [ LL(1) M8 T AN BEMAT I HTIEYE . 1ib2to3 BitknfE<s
TEAE ) Python Hﬁ? WO RS AR HE A o 1525 R B8 = BRI 4N LibCST 5% parso. (1 Carl Meyer 7
bpo-40360 FITTHR «

» random.shuffle () H random FZEWF T . (i Raymond Hettinger ¥F bpo-40465 HHTTHK . )

9 BER

e unittest.mock._ version_ _FREHREACD L% .

e nntplib.NNTP: xpath () fil xgtitle () FECHEE. XL H Python 3.3 W F . —k
KeUh, XLEY AT NNTP g 554 B 0 I S fe sk /m . X T xgtitle (), WA nntplib.
NNTP.descriptions () B{ nntplib.NNTP.description (). (H Dong-hee Na £ bpo-39366 57
M. )

e array.array: tostring() Ml fromstring() HF¥ECHHEE. BN1140 52 tobytes ()
frombytes () M4, H Python3.2 #2E 4% T . (1 Victor Stinner ¥F bpo-38916 FHTTER. )

* RE AR sys.callstats () BMECHAAER. H Python 3.7 2 Bl T ¢ 3¢ H I H .52 &k 1]
None, *T%~/\#ﬁﬂiﬂfﬁ’j}§ﬁlﬁ CALL_PROFILE JfjiZ% i ¥E Python 3.7 FE#iFL%. (M1 Victor
Stinner £ bpo-37414 H157#R . )
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sys.getcheckinterval () fll sys.setcheckinterval () REEHHEE. 118 Python 3.2 £ E
BiFH . HMH sys.getswitchinterval () fil sys.setswitchinterval (). (H Victor Stinner

JE bpo-37392 F1 5Tk )

C % PyImport_Cleanup () CHFEIR. BIRAN SR " HEBE. (RNEBHER. ~ (H
Victor Stinner ¥E bpo-36710 H1 5tk . )

_dummy_thread fil dummy_threading B EHRL IR, XL H Python 3.7 EEMFH , EF
TR T4, (H Victor Stinner ¥F bpo-37312 FRTTHR. )

aifc.open () K54 aifc.openfp (), sunau.open () HJH|4 sunau.openfp (), VAKX wave.
open () W4 wave.openfp () B ¥ K. E1f1H Python 3.7 EE ¥ F M. (M Victor Stinner 1
bpo-37320 H1iEk. )

threading.Thread HJ isAlive() H¥EC # B %. B H Python 3.8 SEE g F H. H A
is_alive (). (M Dong-hee Na ¥ bpo-37804 157k . )

ElementTree Fili# ElementTree Al Element 22511 getchildren ) fil getiterator () Jy
WG . EAI11E Python 3.2 FEHEF . B iter (x) B{ list (x) L x.getchildren ()
FH x.iter () B list (x.iter ()) B x.getiterator . (H Serhly Storchaka ff bpo-36543
j'_.i‘ﬁo)

IHf plistlib API C4#%5Fk, & H Python 3.4 W FE M. A load(), loads (), dump () il

dumps () ZEE. AL, use_builtin_types TEZ C AL IEIN B 22 bytes S(]L% (A Jon Janzen ¥£
bpo- %6409 L. )

C 4l PyGen_NeedsFinalizing B8k, ERMB A K. K&, HEH PEP 442 L2 5
AAE CPython (T /7 9% {8 F . 1 Joannah Nanjekye $2ft% T, (H Joannah Nanjekye £ bpo-15088 1
TRk )

H Python 3.1 ;&4 5 i) 544 base64.encodestring () fll base64.decodestring () B E:
U base64.encodebytes () fil base64.decodebytes (). (H Victor Stinner FE bpo-39351

ﬁﬁo)
fractions.gcd () EREE WIS, ‘& H Python 3.5 #4iF H (bpo-22486): {EHH math.ged () . (H
Victor Stinner ¥F bpo-39350 F 5Tk . )

bz2.BZ2File ff] buffering & Z B ¥ % 5. B H Python 3.0 #2 B ¥k Z w&, i JH B ¥ 25| &k
DeprecationWarning. & A—AFTHF SN Gk 45 % X9 4T 5. (H Victor Stinner 7
bpo-39357 Hr 5tk )

json.loads () [ encoding JEZ T4 FR. T Python 3.1 s 4 5% HI F1 28¢5 [ Python 3.8 2 f
BRES5| Kk DeprecatlonWarnlng (rh Inada Naoki 7£ bpo-39377 #15ifk. )

with (await asyncio.lock): flwith (yield from asyncio.lock): i{BAIEAF2 %,
M B async with lock, asyncio.Condition fl asyncio.Semaphore tWEIFEUII. (H
Andrew Svetlov 7E bpo-34793 F1 57k )

sys.getcounts () A%, -X showalloccount fy & T 1k Wi LA & C 45 #) & PyConfig HJ
show_alloc_count FE O HER. BN EMME LT COUNT_ALLOCS 7‘5’]#—;55{% Python % i
JifiAs. (1 Victor Stinner £ bpo-39489 Hi5tik. )

typing.NamedTuple K[ _field_types BHE# 5. © H Python 3.8 HEWF M. ek
__annotations__ J&ME. (i Serhiy Storchaka ¥F bpo-40182 H1 57k . )

symtable.SymbolTable.has_exec () FYEE#HHEEK. B H 2006 45228575 H, U H NS
i&[a] False, (Hy Batuhan Taskaya 7F bpo- 4()208 R . )

asyncio.Task.current_task () fl asyncio.Task.all_tasks () B8k . ‘©11H Python 3.7
HEWFEN, IR LABH asyncio.current_task () flasyncio.all_tasks () . ([ RémiLapeyre
TE bpo-40967 FTTHR . )
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html.parser.HTMLParser Z) unescape () HFECHHEE (B H Python 3.4 EEWFH ) . WY
ffif] html.unescape () FRFFAF5| R 5T B unicode 45

10 #4#&% Python 3.9

ARATHN T Sehi il 4 5 A e n] RE TR B B Y A A R B 1

10.1 Python API g35{t

__import_ () M importlib.util.resolve_name () MAEST| K ImportError AL Z HifrT|
p-ail] ValueError TR A2 5775 2 B[R] i) 3 FF Python 3 9 FIEE FL A AR B R L except
(ImportError, ValueError) : JE[R|BHEIRIHE .

venv JE B4R TRF __VENV_PROMPT__ #{ix A "" WE OLAVE A FR I AL

select.epoll.unregister () FEASTZME EBADF 4%, (] Victor Stinner £ bpo-39239 H T3
ko )

bz2.BZ2File [f] compresslevel T2 LN R KT TE S, HHh buffering TE S E9FEFR . (H Victor
Stinner £ bpo-39357 H15TER. )

fAiifb T AST Myl B 1. i RS AE MR AR, I RBY A& L c A L0k 1R %,
Index (value) ¥R value &8, ExtSlice (slices) ¥fi&[H] Tuple (slices, Load()). (H
Serhiy Storchaka 7£ bpo-34822 H1 ik . )

WA T -E 8 -1 (r 7S50t import 1ib B IIAE S Z % PYTHONCASEOK HIEAS

encoding &2 CAE AR R BT IE SIS ftplib . FTP Ml ftplib . FTP_TLS 2, f HEIA Y
#20 Latin-1 25 UTF-8 PAEAE RFC 2640,

asyncio.loop.shutdown_default_executor () EIRIMNE| AbstractEventLoop, XEKE

AR B ER B IHHIRIRR Y E L. (1 Kyle Stanley 1E bpo-34037 HHTTHK. )
BT __future BB HRORKE P AR I 5 R (E AR 1k 5 g AR AR AR vl O AR Z B A

PyCF_ALLOW_TOP_LEVEL_AWAIT &5 CO_FUTURE_DIVISION %42, (1 Batuhan Taskaya 7
bpo-39562 qzﬁﬁtjko)

array ('u') BHEM wehar_t /EH C KA AZ Py_UNICODE., XADUARNLHIHATH, FH
H Python 3 3 2@ Py_UNICODE & wchar_t Hy5|4% . (i Inada Naoki ¥F bpo-34538 H1 ik . )

PUTE logging.getLogger () API 24& ALFK ' root ' BPRFaR AR H 0k, FEZ BB W& [m]—
A48 'root! E’HHEELNE%%% J_Té"é%%ﬂlﬁlﬂﬂ%F‘ﬁﬁ%ﬁﬁﬁﬁ%ﬁéﬁﬂﬂ~4\%j@'root' I AER

HECkAy, sERN2 "root . py " Wikm 2 il logging.getLogger (__name_ )
RSB H B IE kAR 5L . (B Vinay Sajip £ bpo-37742 H15TH#k . )

IFE PurePath WPF AL 2448 A str 8 PurePath BSEHI ASMRI T4 B} 2x 1R [B] Not Implemented
ﬁzﬁfﬂiglﬁ TypeError. XPF VPRI R H PR FZAIE. (H Roger Aiudi 7E bpo-34775
TTHR

Starting with Python 3.9.5 the ipaddress module no longer accepts any leading zeros in IPv4 address strings.
Leading zeros are ambiguous and interpreted as octal notation by some libraries. For example the legacy
function socket.inet_aton () treats leading zeros as octal notatation. glibc implementation of modern
inet_pton () does not accept any leading zeros. (Contributed by Christian Heimes in bpo-36384).

codecs.lookup () MHAESPLE encodings.normalize_encoding () AH[E 7 = IE B4k g AE 4%
KHHR, NFEZAAETF codecs. lookup () B FFHAFRELH KNG, FlUN “latex-+latinl™ g 545
ARG FRIMAES W IEFIALH "latex_latini", (f Jordon Xu ¥E bpo-37751 HH5THk. )
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10.2 C API g9%{t

o WAL SLB (BIANEEI PyType _FromSpec () FIZR{L APLAERYSLH]) H Python 3.8 LA
— R H IR G5 o 140 Python 3.8 #97C APT iRl 28" R Biridk , XTI OLRUL, X WY
UASHALMRAEN, EXTEAAEX tp_traverse WEIYSERRGL, WZHI LR FrA /) LA
9 EE X tp_traverse BTN G2 .

Pl

int
foo_traverse (foo_struct *self, visitproc wvisit, wvoid *arg) {
// Rest of the traverse function
#if PY VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—~40217)
Py_VISIT(Py_TYPE (self));
#endif
I3

ARG 7 R A FE 20 T RS (B HAIE) 1) tp_traverse, WML Py_TYPE (self) H
Y. RN 24 AT 51 tp_traverse HEGKAL.

28GR, ARARIT) tp_traverse pREELFEDA N NEA:

base->tp_traverse(self, visit, arqg)

B Ik

#if PY _VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—40217)
if (base->tp_flags & Py_TPFLAGS_HEAPTYPE) {
// a heap type's tp_traverse already visited Py_TYPE (self)
} else {
Py_VISIT (Py_TYPE (self));

}

#else

(Z:4 bpo-35810 Fll bpo-40217 T f#EZAE L)

* PyEval_CallObject, PyEval_CallFunction, PyEval_CallMethod H
PyEval_CallObjectWithKeywords pRE 2 8 F . 5 PyObject_Call() M HAS{LIE
K. (FEREZ I bpo-29548.)

10.3 CPython 5838984 7F

* %S /T LOAD_ASSERTION_ERROR # ff i ] T Ak B assert thA). fEZ Al BY BCA , R
AssertionError T #E 5w assert {E/A) ¥ A BEIE#E/E. (1 Zackery Spytz £ bpo-34880 H1 57
ko)

* COMPARE_OP FEAERS T AR/ A LU AN E 4 4
- COMPARE_OP i T-& L&

IS_OP HlFis’ Fil’is not’ 46l

CONTAINS_OP JJFin’ Fl’not in’ #5 ]

JUMP_IF_NOT_EXC_MATCH ] T8 try-except’ 1&/] HH It e o
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( i Mark Shannon 7£ bpo-39156 F1TTHR . )

11 #2aE

« #§ ——with-platlibdir WHRME configure MIA: T4 4 RIEHRIAH, WAFIEHH sys.
platlibdir @Y. S sys.platlibdir B TER. (H Jan Matgjek, Mat&j Cepl, Char-
alampos Stratakis £/ Victor Stinner £ bpo-1294959 H1 5Tk . )

* COUNT_ALLOCS ¥kt O s % . (H Victor Stinner FE bpo-39489 H1 37k . )

o Y£4E Windows ‘-4 &, FYEFREA setenv () Ml unsetenv () ERECKEF % Python, (1 Victor Stinner
TE bpo-39395 H1TiHk. )

* 1EF Windows “F-& I, Q) bdist_wininst ZRGHMIECAZE X HF. (HEHFZS I bpo-10945. )

* 27E macOS | RS S Python I, _tkinter BI7ELHERER AR RS Tel F1 Tk HEZE, QREA]
P 4eF| /Library/Frameworks W3, SUAITERIHM macOS RATH ERIEOL—FF. Qi i 1
——enable-universalsdk= B —-isysroot HifiHific & T macOS SDK, N H &2 SDK A&, Bk
IMNTRUR A PAE T ——with-tcltk-includes fll ——with-tcltk-1libs k%% . (i Ned Deily 7£
bpo-34956 HITTHR . )

* Python ¥4 ] PA%H%} Windows 10 ARM64 #174%1% . (1 Steve Dower 7& bpo-33125 F1 57k, )

o BAEL[H ——pgo Hf—SE R I S p kAt . X i i 2 1 I T PGO AT 45 A ) 9 HLv] 68 JC Bl
THRTH T PAT SO IR RS . SXRERB AT S5 IR 24 15 % . iz T2 8 sonill i 2 RIgn . X
N R B RR F RS ZE A, AR AT RIS 0 SIS 2 . INARARIE R SR A T 12 1 1
#, WA PAER ./configure [..] PROFILE_TASK="-m test --pgo-extended" k& IH
AT R . FATARUEEES PGO T 55 8268/ 2L IO RIEE . 5600 b 8L L P 24 H AT A TAH G B
TR 3L ﬂﬂ%%ﬁfﬁﬁmy%?ﬂﬁiﬁiﬁx TAERER VA K gmidd T HEE. (#5205 bpo-36044 Fl bpo-37707
TR -

12 C API gy Zs

121 FaEE

« PEP 573: ¥s il T PyTIype_FromModuleAndSpec () M T # i 2% 3 % Bt — > B ¥y
PyType_GetModule () fll PyType_GetModuleState () AT IREUESR K HARES; A PyCMethod
I METH_METHOD T A i4— P il A E s XT7ERy 2. (i Marcel Plch #i1 Petr Viktorin ¥ bpo-38787
TR . )

* WINT PyFrame_GetCode () BR¥(: FRHUWIAD. 3§/NT PyFrame GetBack () Bl: FREUMIY N
— AR, (Hy Victor Stinner 7 bpo-40421 F1 TR . )

e Y PyFrame_GetLineNumber () #$MME|ZFRA C API, (H Victor Stinner ¥F bpo-40421 HH iRk, )

e I T PyThreadState_GetInterpreter () Ml PyInterpreterState_Get () R T 3REL
fEREgS. BT PyThreadState_GetFrame () R T 3K HL Python ZRFARZSAY Y /i, 40T
PyThreadState_GetID () BA¥: $HL Python ZERIR S ME—FRIR4F . (H Victor Stinner ¥F bpo-39947
HI5THR . )

* ¥ A PyObject_CallNoArgs () BRELIRINE] C APL, %R A A AL A 2450 1] — 1> Python
AR XS . BRSO A Python R XTS5 A RCRAI 5. (H Victor Stinner 7£ bpo-37194 H

« 2R C API ity (4ndE LT Py _LIMITED_API %) :
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- & fit Py_EnterRecursiveCall () fl Py_LeaveRecursiveCall () 1E N & E H T
Z B APL. 7E Z B WA R 6 R L, HX S8 0 AN BE 5 Jo ¥k 7 7 PyThreadState.
recursion_depth FEH)Z MR C APL —[H 4% (ZE5HIRTEZIR C APL U@ AN ) .

- PyObject_INIT() fil PyObject _INIT_VAR() ELMAHHH “ANBEI R DARRGE S B4y
(Hy Victor Stinner £ bpo-38644 F1 bpo-39542 H1oiHk . )

o T PyModule_AddType () ERELCATIIREZEE N A 28 dr . () Dong-hee Na FE bpo-40024 H1it
ko)

* ¥ PyObject_GC_IsTracked () il PyObject_GC_IsFinalized () RERINE|AG API DA AT
43545 1) Python X 52 X4 Bl /2 IEAF HE BRA /& B Sk b3k i BT 45 . (1 Pablo Galindo Salgado 7
bpo-40241 F1 57k, )

« H{INT _PyObject_FunctionStr () PASRIEREEN LM AR B, (i Jeroen Demeyer
1E bpo-37645 HHEIE )

o ¥ PyObject_CallOneArg () AT WM EE —MIBESH AN S (i Jeroen Demeyer 1£ bpo-
37483 HEIE,)

12.2 ##&%| Python 3.9

* PyInterpreterState.eval_frame (PEP 523) ¥l 7F % T H #H 19 5% i M B & tstate
(PyThreadState*). ([ Victor Stinner £ bpo-38500 H1 57k . )

o PEALEL: PyModuleDef ) m_traverse, m_clear fl m_free ZEREAERL SRS HE SRAH M R vk
ATTFCAP R 2 TRREUR o X RRI 00 AR B 2 e AR AT (Py_mod_exec M%) Z HIM
2], SEHERGHLIE, XEERBE m_size KT 0 H HEHURE (B PyModule_GetState () iR ]
{) A NULL BPRA2B0R A .

BEABHURS Y R (m_size <= 0) AEZEIFNT.

o MAEANIR Py_AddPendingCall () ETEFRRER NIRHA A, %R B WHEA TAERERS IR A HAE
ﬂﬁTmHﬂ%ﬂﬁE%ﬁ‘&)ﬂﬂ% F"?ﬁ’%’*%%&f)ﬂ‘%ﬁ%ﬁﬁﬁ 1A SR HAES 2. (i Victor Stinner ¥£
bpo-39984 1 FTHk

o Y —F I (AR PyConfig.use_environment ¥4 0) B FAH ] Windows Y3 1132 4
A4k sys.path. X&5SIAFE Windows % A Python [1#:4F. (H Zackery Spytz 7F bpo-8901 H15iHR . )

o &5 E PyStructSequence_UnnamedField FfE NHE &FH Higm— M F/FE%F . (H Serhiy
Storchaka 7£ bpo-38650 F1 57k . )

o PIYE PyGC_Head 5 R ABIAN) . B HIEHNF C API (pycore_gc.h) H15E X. ([ Victor Stinner 7F
bpo-40241 H15TEk . )

e Py_UNICODE_COPY, Py_UNICODE_FILL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode(), _PyUnicode_AsUnicode DA K&
PyUnicode_AsUnicodeAndSize () f£ C H#itric HEF M. E11H Python 3.3 &5 £ % PEP 393
# . (i Inada Naoki fF bpo-36346 FHTTRR. )

* Py_ FatalError(> IZJ;%I A B LA R BN EER BRIECEXT
Py_LIMITED_API %, (i Victor StmnerT bpo-39882 F1 k. )

* vectorcall fd}uﬂf%ﬁzﬁlﬁﬂ%‘ UENTFAFERVER A . (IS5 bpo-37540 T 1. )
o ZANGERBR BT I T IAE B9k B
- PyObject_IS_GC () O MR
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— PyObject_NEW () ZT i N PyObject_New () ZHI %4, 1M PyObject_NEW_VAR () O
h PyObject_NewVar () ZZHM% . EAR A EI]IA PyTypeObject . tp_basicsize fi{

=
Do

- PyType_HasFeature () MAEE RV PyType_GetFlags () . fEZHIMRAH, 2432 C
API R R E 2 H 10 PyTypeObject . tp_flags M bi.

- PyObject_GET_WEAKREFS_LISTPTR () OB RS %S H 1A PyTypeObject .
tp_weaklistoffset i,

- PyObject_CheckBuffer () 7 C ¥ # 4t o6 80 % % & H # 77 7 PyTypeObject.
tp_as_buffer fi .

- PHE PyIndex_Check () G & ir B AN IH s AL DA RSB SE P41 T ; PyIndex_Check () DL
Wil . ZESHEE N PyTypeObject . tp_as_number Ji§ .

(5215 bpo-40170,)

123 B¢
» pyfpe.h ff§ PyFPE_START_PROTECT () Fll PyFPE_END_PROTECT () % MAZFRIH C API diygiHE
4. (Hy Victor Stinner 7F bpo-38835 H1 otk . )

* PyTypeObject ] tp_print DK . BFE Python 2.7 I 2 Fi A A Hrge I R AF AT 44T ED S| SCAF
H Python 3.0 #2, ‘B E#ZI&H HAFH . (1 Jeroen Demeyer ¥E bpo-36974 HHTTHR . )

« SZFR C API Rl itAs (4ndE LT Py_LIMITED_API %) :
- AR BRELE M ZFR C AP HfR:
* pyThreadState_DeleteCurrent () (H] Joannah Nanjekye 7& bpo-37878 H1 5tk . )
* _Py_CheckRecursionLimit
* _Py_NewReference ()
* _Py_ForgetReference ()
* _PyTraceMalloc_NewReference ()
* _Py_GetRefTotal ()
* AESZ IR C APL H AR A A SR AL A
* PyTrash_UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py_TRASHCAN_END
* Py_TRASHCAN_SAFE_BEGIN
* Py_TRASHCAN_SAFE_END
— R AR ECRE X% 2 T C APL
* _PyDebug_PrintTotalRefs ()
* Py_PrintReferences ()
* Py_PrintReferenceAddresses ()

* Py_tracemalloc_config
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* _Py_AddToAllObjects () (Py_TRACE_REFS MH % &)
(Hy Victor Stinner ¥£ bpo-38644 Fil bpo-39542 HH iRk . )

# Bk T _PyRuntime.getframe # J 3 # g T _PyThreadState_GetFrame 7%, % % /&
_PyRuntime.getframe W) — P jl 4. EAIMH N EH C APL Xf 4 A4 FF. W AR R T
PyThreadFrameGetter 2%, ([ Victor Stinner ¥£ bpo-39946 15k . )

Al

M CAPLEBR T RHI R %L i B ] PyGC_Collect () MG A H MK, (1 Inada Naoki
Victor Stinner ¥ bpo-37340, bpo-38896 Fl1 bpo-40428 HH i Ek . )

— PyAsyncGen_ClearFreelLists ()
— PyContext_ClearFreelist ()

— PyDict_ClearFreelist ()

— PyFloat_ClearFreelist ()

— PyFrame_ClearFreelList ()

— PyList_ClearFreelist ()

- PyMethod_ClearFreelList () fl PyCFunction_ClearFreelList (): Z8ZE H¥ENM LM H A

RO
- PySet_ClearFreeList (): ££4 H H$FEEAE Python 3.4 Fghfglis:.

— PyTuple_ClearFreelist ()

— PyUnicode_ClearFreeList (): Unicode [ 1455 4E Python 3.3 F1 #2145 .
&7 _PyUnicode_ClearStaticStrings () HK%X. (H Victor Stinner 7 bpo-39465 F1 57k . )

« [T Py_UNICODE_MATCH. ‘¥ # PEP 393 ff# Jil, 7 H Python 3.3 EATA JH. W LA A

PyUnicode_Tailmatch () pE%L. (H Inada Naoki #£ bpo-36346 F1 5Tk, )

B T B oE X R E AWM E DMk X BB R T AL AP F S A

_PyBytes_InsertThousandsGroupingLocale, _PyBytes_InsertThousandsGrouping,
_Py_InitializeFromArgs, _Py_InitializeFromWideArgs, _PyFloat_Repr,
_PyFloat_Digits, _PyFloat_DigitsInit, PyFrame_ExtendStack,
_PyAlterWrapper_Type, PyNullImporter_Type, PyCmpWrapper_Type,

PySortWrapper_Type, PyNoArgsFunction, (i Pablo Galindo Salgado ¥£ bpo-39372 H 7F
Hk.)

13 Python 3.9.1 hgyEE (L

13.1 typing

typing.Literal (T WHERCHIIR PEP 586 JEILHLIA PEP FHHiAN SR A BI04

1.
2.
3.

Literal BFERR2 RERNES.
Literal XJ4IAIRAH SR EBCIAERF 2 T To /Y o

Literal HWBIAESHZEHRA, Ul Literal[0] == Literal[False] ZHIHIEEF{H N True,
MAENH False. MSCRRIGHUE, PEREE MR B G AF At SR K 4 28 2L

PIEAIRIASHOR N immutable, Titeral MFQAEMISH NG % TypeError. WEEME AW
BEHEN Literal ¥ASTH RH.
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>>> from typing import Literal

>>> Literal[{0}]

>>> Literal[{0}] == Literal[{False}]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: unhashable type: 'set'

(H Yurii Karabas 7£ bpo-42345 H15ijik. )

13.2 macOS 11.0 (Big Sur) 5 Apple Silicon Mac 3%

ST 3.9.1 Jiiskii, Python HAESE 4> 7 H57E macOS 11.0 (Big Sur) F1 Apple Silicon Macs (3£ T ARM64 ZE44) |14
HHLEAT. IAERAL T —ANE i M B8 universal2, H T #4730 B R A S ARM64 FI
Intel 64. —#FHISCFIIAE W] ATE 4 A macOS b 413 AFRE 2 2 A IH A macOS A b (2 ik
10.9), [AEf 23 T4 T Ir il A A E R G A LE L LE BT ) OS DI REFIEIIA Al A (7 594587) -

(H Ronald Oussoren Fil Lawrence D’Anna ¥E bpo-41100 F1 5 ik, )

14 Python 3.9.2 hp)EE (L

14.1 collections.abc

MAE collections.abc.Callable RIS KA SR, KT typing.Callable Y] my
HE., XEMKHE collections.abc.Callable[[int, str], str] B __args_ ¥KF (int, str,
str); ZHEIMA ([int, str], str). N T AFXNEAE, types.GenericAlias PAEF PARE T2
i, HHIAERFE collections.abc.Callable ZRAIN KR B —AT2, il typing.get_args () 5
__args__ iSRRI EHER XA MAE . XTI collections.abe.Callable ZE{LIE
W HES & DeprecationWarning, iX7{F Python 3.9.1 1] GRS B4 1% . iX)> DeprecationWarning
4 Python 3.10 H145k TypeError., (f Ken Jin 7 bpo-42195 15Tk, )

14.2 urllib.parse

FLJeH) Python iRAS AR ; Al & YESurllib.parse.parse_gs () flurllib.parse.parse_gsl ()
W query IES W . T AR, WO THEMEE T W3C R E, XOHECH R Aavr o,
BRINHN &0 BX—MEARXEMN cgi.parse () fil cgi.parse_multipart () FNEMIFENTEH T2
MR, B TE 24, WEETN& AR, (5 Adam Goldschmidt, Senthil Kumaran F Ken Jin 7
bpo-42967 thiHR. )

15 Python 3.9.3 hgyEET{L

2B 1R RF A security fix alters the ftplib. FTP (W4T el 24 i B 4 s B i i i ANE A m R i 55 4 B
KLY IPv4 Bk, FRATSHUCHE A FTP R425i IP Huht . XFHREIFCAT AT WD, EFERE FTP
S i E trust_server_pasv_ipv4_address BN True. (&I bpo-43285)
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