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1 HE-RHER

2 {RRZEIREI 5SS E DeprecationWarning.

TE Python 2.7 4532 SCRIIIHMBE , 4152 BRECH IR B LAZERF 5 Python 2.7 (¥ [n) N 345 . i %] Python 2.7 34
ML, IX 810 N A2 O BB R B BRI bR . BT # R F2L 2 4F 5] & DeprecationWarning
e A, i collections.Mapping i A& collections.abc.Mapping H 2012 4 &G
Python 3.3 FF G &5| & DeprecationWarning.

W -w default iy & 47 3E W o /R 09 . B #2 J¥ R &£ F DeprecationWarning #l
PendingDeprecationWarning, HEZER DI H -W error ¥ BT e R, W DA 245 w1k
R AR 558 = AR

HR YR T SE e g 2 1) T 32 TR G PR B — N ZATHR, DA% T Python 3l H 4E 335 5 2 Wil [R] R 2H 4L [
Python 2 373915 i1 Python 3.9 7 5.

collections B fig H2Kp B4, Bl collections.abc.Mapping 44 collections.
Mapping 2 0] NARAERIGRE — AN KITH . ENTRFE Python 3.10 k.

BB, i S27E Python JFAK T ATARBg IR, X T AFE B /R B AU 2 LAJS Y Python A .

3

310 FREHEEMEER
FIF (D) 5EH (=) B8FCHMANER) dict 2K, 1S4 PEP 584 Tf#i¥H. (rh Brandt Bucher £
bpo-36144 H1tHEk . )

3.2 PEP 616: ## removeprefix() 1 removesuffix() =FRH%.

WaHNT str.removeprefix (prefix) Ml str.removesuffix (suffix) FAT HEMMNFEFELE
NEBRBHEBR )G, W T bytes, bytearray PAM collections.UserString MRS N ik,
527 PEP 616 T f#1¥1%. (H Dennis Sweeney ¥E bpo-39939 H1 57k, )

3.3 PEP 585: A EEHAAER

FESEBUARTE AP BULE VR ] DA I P B 2 AR BB AN 1ist Rl dict VB A RBMAMM typing F
AR R G AR (B List Fl Dict). Friff A A HAh— SRR BiAE [ R 2l 1 Y, Bilan

queue.Queue,

I

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

1525 PEP 585 T f#i¥1%. (i Guido van Rossum, Ethan Smith ] Batuhan Taskaya {f bpo-39481 H1 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
https://www.python.org/dev/peps/pep-0585
https://bugs.python.org/issue39481

3.4 PEP 617: $ia0fR#7E

Python 3.9 1] T 56T PEG HUFTAHTAR 2 (0 LL(D. Bifpr iR RES IR AT & KB Y, B PEG 7Rk
VERTTE SRR A TE A LL(D) 3R . FATTRE Python 3.10 L2 2 Jr A FP T4 il A b R 35 4

ast B AUET TS T 2 40 85 IR TS — 20 AST.

1 Python 3.10 Ht | [HARMTHRREBERS IR, T B W T A DI BB L RFBERE IR (32 2002 parser Sl B HEW 5T
). R A ALE Python 3.9 H1, 4R 0] DA F 65 2479 % (-X oldparser) {31575 & (PYTHONOLDPARSER=1)
Y] LL(1) f#Afr s -

5 PEP 617 T f#i¥1%5. (1 Guido van Rossum, Pablo Galindo FiI Lysandros Nikolaou ¥£ bpo-40334 $1 57
9]

4 HihiESHEEes

« _import__ () BYE£F|% InportError MR/ ValueError, JF#MEATENX FAMHUIIL
e Egamt %4 . (H Ngalim Siregar 7 bpo-37444 H15Tk . )

o Python P 2 3R B iy & 47 48 & 1 I A SCAF 44 (Bl 4 python3 script.py) 48X % 2
_main__ L) _file JEMERER AL HAR, WA EAS. PULE IS AR AE Y El
H3RiE T os.chdir () B G UPRRFEA R A AR RCE, BE B WS T A
_ main__ BEHUURRZENTEEFE . (H Victor Stinner 7E bpo-20443 H1 57k, )

o 1£ Python FF &AR DA SR G A 1, BUAE S B X 47 R i TS A AR RS B E RS A encoding F1I errors
ZH. B open (), str.encode () fll bytes.decode ().

ERIANEE T, HERIETERE, errors SR ATES— R A gt /MBI HE IR R Ay, I AT 2745
5 encoding ZUE W4t Z0% . (1 Victor Stinner ¥E bpo-37388 HITTHR . )

e "".replace("", s, n) X THHIEZH o #HRRE s A RS FERFF. RELTESS
"".replace ("", s) PR3, XTF bytes fil bytearray ME WA RLAEH. (H Serhiy
Storchaka 7£ bpo-28029 H1 ik . )

o ARMTA R F B IR v 9 T AE decorator. FEZ BIMUAS T, FHIIETEITE N 4% . S 7 PEP
614 TR1EE . (i Brandt Bucher £ bpo-39702 H1 it . )

o MHET typing BERAGHIIE R . BUAER A A R SRR 5144 (B0 Union Fl List)
TR Y FEARFE . I help () WHEAGEH BIA BN List [int] KGR SRS GX HEX R,
2 1ist) [FES{EE . (1 Serhiy Storchaka 7E bpo-40257 Hi 57k . )

5 FitEER
5.1 zoneinfo

zoneinfo BHCHFREET | AT IANA I REIEE ., BT zoneinfo.zZoneInfo, XE2—1MRT A
i REARA LR datetime. tzinfo SEH,

il

>>> 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"

QS
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https://bugs.python.org/issue40334
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(£ L£50)

>>> # Standard time

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

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

PST

VERA AL TANA Fdl PRS- 6 19— D LR BRI, 1 PASE —r PR A 1 tzdata fod - 1l
1t PyPI %473t o1 CPython #%.Lo A1 BA4ES

B YL
PEP 615 -- fEbsifE P 32 f IANA I X Bcdié)% PEP Hi Paul Ganssle 757155 21

5.2 graphlib

WIT graphlib ¥4 graphlib.TopologicalSorter FRIRALEMFRFIMETFEIEE. (H Pablo
Galindo, Tim Peters #I Larry Hastings ¥£ bpo-17005 H1 57 #k . )

6 DY fELR
6.1 ast

K indent FIRZSIME] dump () , X FVFEFHELZATHiHER i . (H1 Serhiy Storchaka 7E bpo-37995 FHTTHk . )

WINT ast.unparse () fER ast BEHAFI—RE, ERIBHRSUENT ast . AST XL I r=E MM
AL FRER, MBS — M) ast .AST X4, (H Pablo Galindo #il Batuhan Taskaya 7
bpo-38870 FHFTHA . )

S AST F5 SN T SR 455, Horp s ASDL 2844, ml i I Sk A4 1 % B 195+, (i Batuhan Taskaya
1E bpo-39638 H1HTHk. )

6.2 asyncio

BTFEEWEEIE#E S, asyncio.loop.create_datagram_endpoint () [ reuse_address T4
TS HF. X2 UDP 1 [ & 25 BE T SO_REUSEADDR 4T M 8. EZ 4S5 loop.
create_datagram_endpoint () H3CEY. (1 Kyle Stanley, Antoine Pitrou F1 Yury Selivanov 7£ bpo-37228
5Tk )

SN T #HY coroutine shutdown_default_executor (), BEH N {F ThreadPoolExecutor £5R
KA BRI TR LA P H AR EEAE . LAk, asyncio.run () EHCEFT LA HTY coroutine. (i Kyle
Stanley 7F bpo-34037 Hr k. )

WY asyncio.PidfdChildWatcher, Xj2—" Linux % @M FHAESSEI, & ATTR IR
PH5RFF . (bpo-38692)

SN T HTRY coroutine asyncio.to_thread () . B EHH FHERMLRE 21T 10 B4R R A
PHIESF(FIEER, S FRiM 24 T2 run_in_executor () WEZEHRRA, FIHEEZ XEFESH. (i
Kyle Stanley I Yury Selivanov 7£ bpo-32309 tr ik . )



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

6.3 compileall

HESE ) pye SCHRERIN T 5 R B ) v BE A hardlink_dupes 125 VA Jt --hardlink-dupes fiy 417 1%
Wi, (f Lumir "Frenzy’ Balhar 7F bpo-40495 f1 57k . )

B TS FHESE R L pyc U BN AR RYIETI: stripdir, prependdir, limit_si_dest JEZ VAL -, -p, -e iy
AT TR AL ER 2 R e B N P 8. (1 Lumir "Frenzy’ Balhar 7 bpo-38112 H15iHk. )

6.4 concurrent.futures
WEHTHY cancel_futures T2 53] concurrent . futures.Executor.shutdown (), A PAEUGY AT

ﬁéi%ﬁlﬁ’ﬂ@?ﬁﬁ@ﬂ@ Future, T ALERFENTSE RGBT TH KA IITH . (1 Kyle Stanley 7 bpo-39349 155t
[

M ThreadPoolExecutor il ProcessPoolExecutor TG T SFIP AR, XMEES 5 TR
FEME R e AR X R B A P H . (F Kyle Stanley 7£ bpo-39812 H15TH#R . )

PAE ProcessPoolExecutor ) TAEMRE(LSHEA vl 8 2SN TAESE R #e s oA . Xtk T
SRR T B AR AR S 20 CPU Ij5 25 . (1 Kyle Stanley 7 bpo-39207 H157#k . )

6.5 curses

Wil T curses.get_escdelay(), curses.set_escdelay (), curses.get_tabsize () DA K
curses.set_tabsize () %k, (H Anthony Sottile ¥F bpo-38312 H1 i #k. )

6.6 datetime

datetime.date [ isocalendar () VL datetime.datetime ffJ isocalendar () EHEMALER
%A namedtuple () MMiA4Z tuple. (H Dong-hee Na ¥E bpo-24416 F1 57k, )

6.7 distutils

upload fiy 4 Bl 7E 25 ] 73 SHA2-256 F1 Blake2b-256 Wy 7 fifi %, T & 7E45 H MDS $i 2 /) F- & kit
MD5. ( Christian Heimes FF bpo-40698 F1 5k . )

6.8 fcntl

WY F_OFD_GETLK, F_OFD_SETLK fil F_OFD_SETLKW %% . (flj Dong-hee Na ¥ bpo-38602 H1 57

[N

6.9 ftplib

MAE FTP F1 FTP_TLS MBI 4% I 45 € I S 8Ch Z AT 1R @ kR E B FE Rl &5 &
ValueError. ([ Dong-hee Na ¥ bpo-39259 1 57Hk. )


https://bugs.python.org/issue40495
https://bugs.python.org/issue38112
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

6.10 gc
B I [P RS AT A TR X S ISR R, (FE L 2R TN T2 g i e X} 5 mT DAE B 5 JE1 3 2 Al )
NS X B 15 8R TevE DT IR X S e E .- (i Pablo Galindo £ Tim Peters 7 bpo-38379 157k . )

BT — BB gc. is_finalized () FHSRKGI— A5 E 75 E gk i #s pr &4t . (i Pablo
Galindo 7 bpo-39322 F1i7jit. )

6.11 hashlib

W E S FA R IAE R E L . /configure ——without-builtin-hashlib-hashes ZfaiE it ./
configure —-—with-builtin-hashlib-hashes=sha3,blake2 XFEHE A LR E DA
i JJ E:F OpenSSL )58 . (H1 Christian Heimes ¥£ bpo-40479 HTiHR)

6.12 http

s m HTTP R &5 % 103 EARLY_HINTS, 418 IM_A_TEAPOT Ml 425 TOO_EARLY %] http.
HTTPStatus, (H Dong-hee Na ¥f bpo-39509 DA} Ross Rhodes £ bpo-39507 H1 57k . )

6.13 imaplib

PUAE IMAPA Fl IMAP4_SSL WM& A HA MR timeout JE2:. - H., BUAE open () H iAW HA M HEN)
timeout T SR MLFI AL, IMAP4A_SSL Al IMAP4_stream g EE W LW N TiXAME . (H
Dong-hee Na £ bpo-38615 H1 57k, )

N7 imaplib.IMAP4.unselect (), imaplib.IMAP4.unselect () 2P B H) 3% & 4R A AR
55 BLEIF R IS AR I 2 EAAEIRES . WSS MIT 5 imaplib. IMAP4. close () MIFRAEIME, X
PITE T BEAS S A 4 13 2 MRAE ok AEHBRS B9 B . (i Dong-hee Na 7£ bpo-40375 H1 o7k, )

6.14 importlib

32T import 1EA]—EME:, BIFE importlib.util.resolve_name () ST IERUAAHNT A 228,
£s5| % ImportError i ValueError., (H Ngalim Siregar ¥F bpo-37444 F1 ik, )

6.15 inspect

inspect.BoundArguments.arguments E.M OrderedDict MCAHHE T ., () Inada Naoki 7£ bpo-
36350 Fl bpo-39775 H15¢Hk . )

6.16 ipaddress

ipaddress UE S Er IPve 1E A LE (BIHFA S<scope_id> HiZiM IPv6 Hitll).

IPv6 1 F fu b ik 7 i i ipaddress.IPv6Address EffdT. E M A X ID W AAHE, W
scope_id J&MEHKIKEL. (M Oleksandr Pavliuk 7F bpo-34788 H15THik. )


https://bugs.python.org/issue38379
https://bugs.python.org/issue39322
https://bugs.python.org/issue40479
https://bugs.python.org/issue39509
https://bugs.python.org/issue39507
https://bugs.python.org/issue38615
https://bugs.python.org/issue40375
https://bugs.python.org/issue37444
https://bugs.python.org/issue36350
https://bugs.python.org/issue36350
https://bugs.python.org/issue39775
https://bugs.python.org/issue34788

6.17 math
%t math.ged () BREGHAT T RALIEZANSEH. 2 uilAY, ©RIXHEMAS%.  (H Serhiy
Storchaka 7£ bpo-39648 H15T#k . )

T math. Lem () : 3R [BHE E S50 B/ A 580 (1 Mark Dickinson, Ananthakrishnan #i1 Serhiy Storchaka
TE bpo-39479 Fl bpo-39648 H1 57k, )

BT math.nextafter (): REIM x 2 y 0T — R EE. (H Victor Stinner 7 bpo-39288
BTk )
BT math.ulp () : & E RSB SNV R . (B Victor Stinner £ bpo-39310 H157#K . )

6.18 multiprocessing

multiprocessing.SimpleQueue KM T close () FEE RS, (B Victor Stinner ¥F
bpo-30966 H1TTHL. )

6.19 nntplib

PUFE NNTP Al NNTP_SSL Y4 BEATRYA 128 B 45 & W M S 40 = AR IR 6 @ B B i & 5] &
ValueError, (H Dong-hee Na ¥F bpo-39259 H15Hk. )

6.20 os

W T CLD_KILLED Fl CLD_STOPPED 2} si_code. (Hj Dong-hee Na ¥ bpo-38493 FH k. )

t4MAFF T Linux £ &1 os . pidfd_open () (bpo-38692) il os.P_PIDFD (bpo-38713) F T SCH-H#iAR%F
MR AL

IAE os.unsetenv () pRELAE Windows FHE 8] ], (H Victor Stinner ¥F bpo-39413 157k . )
AL os.putenv () fl os.unsetenv () ERECK M 20 H . (1 Victor Stinner ¥£ bpo-39395 FH Tk . )

Wl T os.waitstatus_to_exitcode () MRE: WEMIRSH B HM. () Victor Stinner 7§
bpo-40094 H TRk )

6.21 pathlib

WY pathlib.Path.readlink (), HATHZEMIT os.readlink (). (M Girts Folkmanis 7£ bpo-
30618 1Tk, )

6.22 poplib

PUAE POP3 Ml POP3_SSL M EATHIH 1E 2% Fr 25 € RO I S B Z AR 1E ) B EH ZE B Rt &5 &
ValueError. (i Dong-hee Na 7E bpo-39259 H1 ik, )


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
https://bugs.python.org/issue30618
https://bugs.python.org/issue30618
https://bugs.python.org/issue39259

6.23 pprint

PTE pprint REFEALFITED types.SimpleNamespace. (H Carl Bordum Hansen £ bpo-37376 H1 o1k . )

6.24 pydoc

SR FAFER I R AN E X2 R RS, AEHMER B B O __doc__ J@HEMXS. (M
Serhiy Storchaka 7F bpo-40257 H15tHk. )

6.25 random

TN T # random. Random. randbytes J{k: AR5 . (i Victor Stinner £ bpo-40286 H157
N9

6.26 signal

XPANATFE T Linux 8 signal.pidfd_send_signal () F T [ SCAEREAFFINEE pid B #ERE &
#EIES. (bpo-38712)

6.27 smtplib

PLAE sSMTP Ml SMTP_SSL 4 B A1 Y44 1 45 it 45 & W R I S BCH T ARG 1L dEH B R 25 &
ValueError. ([ Dong-hee Na ¥E bpo-39259 H157Hk. )

PAE LMTP #3585 BA T 3ERY fimeout F2%: . (1 Dong-hee Na ¥£ bpo-39329 AR Tk . )

6.28 socket

socket BHRIIAESHE Linux 4.1 BFE 5 A 51 CAN_RAW_JOIN_FILTERS %+ . (H Stefan Tatschner
F Zackery Spytz ¥E bpo-25780 HHTTHR . )

A socket fEIRSAE S AT FE _E % caN_J1939 #¥. (i Karl Ding ¥£ bpo-40291 _ETiHk. )

6.29 time

TE AIX |, #U7E thread_time () 2 HHAWIRGER thread_cputime () SEH, MIAFEHA
10 ZFHE Y clock_gettime (CLOCK_THREAD_CPUTIME_ID) . ([ Batuhan Taskaya 7f bpo-40192 H

HIHR. )

6.30 sys

BT R sys.platlibdir @M & LEEH KA. EHOH T 1 8@ be e & m) e A L2 %
P R, EIERESECES FE4WT "1ib", 7E Fedora fl SuSE I, T4MT 64 (i & Fi
"1ib64", (1 Jan Mat&jek, Mat&j Cepl, Charalampos Stratakis A1 Victor Stinner 7£ bpo-1294959 H1T5iHk . )

ZHIUAS, sys.stderr fEIEAL HAL BRI E M . A stderr BN NITZMY. (H
Jendrik Seipp 7E bpo-13601 H1 5Tk )


https://bugs.python.org/issue37376
https://bugs.python.org/issue40257
https://bugs.python.org/issue40286
https://bugs.python.org/issue38712
https://bugs.python.org/issue39259
https://bugs.python.org/issue39329
https://bugs.python.org/issue25780
https://bugs.python.org/issue40291
https://bugs.python.org/issue40192
https://bugs.python.org/issue1294959
https://bugs.python.org/issue13601

6.31 tracemalloc

HINT tracemalloc.reset_peak () T HFIRERI ARSI N MBI/, AR E RS
Bl . (Hy Huon Wilson 7£ bpo-40630 H1 5Tk, )

6.32 typing

PEP 593 5| AT —# typing.Annotated ZERPAMEH L F 3C& @By ol ke il A 8 8L, 4
HY include_extras JEZIFMEF] typing.get_type_hints () PAYEIZATHI R edE. (B Till
Varoquaux F{] Konstantin Kashin Gtk )

6.33 unicodedata

Unicode %3 %6 8 3575 13.0.0 fii. (bpo-39926),

6.34 venv

th venv FFHLML A S A BIAE B R & __VENV_PROMPT__ % B IKME R —EEHIEH BN A & X
PRI FEZ BIIUAS Hr HESE RIS 2 TE 45 (- i ) VENV_PROMPT__, [fij o5 — LA e HAR -9l 15
i (RBAE L) Ao, SANEASYA __VENV_NAME__ . (f Brett Cannon 7£ bpo-37663 H1

k. )
6.35 xml

Y4 xml.etree.Element Tree JFHI L XML SCHAR @M PRI 2 AT IFE RO AR BE o IR A T45
HAFAR S TEE B R 07 2% T UM XML B 2,11 M iR i 4558 . (H Mefistotelis
Tr bpo-39011 FHETHER. )

7 TEHEEMLIE

o oAl TAEAE SR I A IR R BT 73 RS for v in [expr] & 5T FAIK
HIFH y = expr —FEHRIE. Hl0:

sums = [s for s in [0] for x in data for s in [s + Xx]]
AT o= B8, XA A 27 Bt EE 2 SMAE
(Hy Serhiy Storchaka 7F bpo-32856 H1 otk . )

o AT ZLARN N HRFE SR R DNERAN RS LA, PRI A 2T
FT IS ERETI M A O g BRI 55 . A MRG0 B AR R L5 S

TEZHIRASH, FATRRIEIEI S ER 55482 Do T B 3 £ LB T /5 5. (1 Victor Stinner
TE bpo-40010 |57k, )

e {F FreeBSD [ ffiff] closefrom() fifk T subprocess #i#t. (H Ed Maste, Conrad Meyer, Kyle
Evans, Kubilay Kocak #/1 Victor Stinner ¥f bpo-38061 FI G Ek . )

PATR 2% M Python 3.4 £ Python 3.9 fi4i THR THIF L Y i 4

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 4.0
QiE3)
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https://bugs.python.org/issue40630
https://www.python.org/dev/peps/pep-0593
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read_nonlocal 7.1 8.1 5.8 5.4 4.4 4.8
read_global 15.5 19.0 14.3 13.6 7.6 7.7
read_builtin 21.1 21.6 18.5 19.0 7.5 7.7
read_classvar_from_class 25.6 26.5 20.7 19.5 18.4 18.6
read_classvar_from_instance 22.8 23.5 18.8 17.1 16.4 20.1
read_instancevar 32.4 33.1 28.0 26.3 25.4 27.7
read_instancevar_slots 27.8 31.3 20.8 20.8 20.2 24.5
read_namedtuple 73.8 57.5 45.0 46.8 18.4 23.2
read_boundmethod 37.6 37.9 29.6 26.9 27.7 45.9
Variable and attribute write access:
write_local 8.7 9.3 5.5 5.3 4.3 4.2
write_nonlocal 10.5 11.1 5.6 5.5 4.7 4.9
write_global 19.7 21.2 18.0 18.0 15.8 17.2
write_classvar 92.9 96.0 104.06 102.1 39.2 43.2
write_instancevar 44 .6 45.8 40.0 38.9 35.5 40.7
write_instancevar_slots 35.6 36.1 27.3 26.6 25.7 27.7
Data structure read access:
read_list 24.2 24.5 20.8 20.8 19.0 21.1
read_deque 24.7 25.5 20.2 20.6 19.8 21.6
read_dict 24.3 25.7 22.3 23.0 21.0 22.5
read_strdict 22.6 24.3 19.5 21.2 18.9 21.6
Data structure write access:
write_list 27.1 28.5 22.5 21.6 20.0 21.6
write_deque 28.7 30.1 22.7 21.8 23.5 23.2
write_dict 31.4 33.3 29.3 29.2 24.7 27.8
write_strdict 28.4 29.9 27.5 25.2 23.1 29.8
Stack (or queue) operations:
list_append_pop 93.4 112.7 75.4 74.2 50.8 53.9
deque_append_pop 43.5 57.0 49.4 49.2 42.5 45.5
deque_append_popleft 43.7 57.3 49.7 49.7 42.8 45.5
Timing loop:
loop_overhead 0.5 0.6 0.4 0.3 0.3 0.3

DA 4550 B i DA 28 s 1) B E A AR Bl 2R BH): Tools/scripts/var_access_benchmark.py.
A% HEUE MU AR AR hy B S /R s ] o S B 2 7E — 3 Intel® Core™ i7-4960HQ AbFEZE iZ1TM
python.org FRHL macOS 64 £ Zi 1A 52 1 .
o %/~ Python N E 2% (range, tuple, set, frozenset, list, dict) MIEE S H PEP 590 [i)
BTSN . (1 Dong-hee Na, Mark Shannon, Jeroen Demeyer #i1 Petr Viktorin ¥ bpo-37207
FITHR . )

8 FH

o distutils [ bdist_msi M FIECH TN , HHH bdist_wheel (wheel £). ( Hf Hugo van Kemenade
TE bpo-39586 H1TTHR. )
* HHElmath. factorial () #Z AAIETREEMEN float Sl (A0 5.0). RTIEREEAN 17107 AL

B25l K ValueError. WATHEIEC WM. FEAR KM Python JiUA X} iy A 1% BRI 5| &
TypeError. (H Serhiy Storchaka 7F bpo-37315 F1 5tk )

* parser Al symbol BIHREMF HFFRFAEARAR) Python fA RS, XFRZHUNBI, P #8AT
PAE] ast BEHUORFHIM GBS (AST) 1A N 2 13 7 B o

o N H C API ] vy PyParser_SimpleParseStringFlags (),
PyParser_SimpleParseStringFlagsFilename (),PyParser_SimpleParseFileFlags()
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https://ark.intel.com/content/www/us/en/ark/products/76088/intel-core-i7-4960hq-processor-6m-cache-up-to-3-80-ghz.html
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https://www.python.org/dev/peps/pep-0590
https://bugs.python.org/issue37207
https://bugs.python.org/issue39586
https://bugs.python.org/issue37315

Ml PyNode_Compile () ELHFF HIF-KF1E Python 3.10 it 5 IHEHT 4 —EBAL R -

» HEf/REHE P Not Implemented C4 5, BN E L0 R A IEHN & HBGE HAF LI
ZER . BASHEARSE ) Python At 5| % TypeError. (fi Josh Rosenberg 7E bpo-35712 HIT5THk. )

o random R H BIEZ LA nI S AR BUVE N RERIFT T . AERE, FXRER B A HIE R
A EEM A . 76 Python 3.9 2 J5 , AEHURFBRE H A T{H°4 None, int, float, str, bytes
PAK bytearray.

* ¥1FF GzipFile XM THAMALEE mode ZEFFEC T H . FEAR SRR Python U4 HoRf
EERAFT I T2, 24T X T B A RS 4858 mode S5 AT BRAH 28455 B (1 Serhiy
Storchaka 7f bpo-28286 H1 ik . )

* M T _tkinter.TkappType [J split () FIEMSA splitlist () F¥k, WAERAGHEREE
HATHiE474. (H Serhiy Storchaka 7E bpo-38371 Hi ik )

o BN SR EALES asyncio.wait () MMEEC A I ERFAE 3.1 BUb R lr. (1 Yury
Selivanov #ll Kyle Stanley ¥ bpo-34790 FHTiEk . )
* binhex4 Fll hexbind FrifE I B 75 . binhex BHI T4 binascii REIC W3-
- b2a_hqgx (), a2b_hgx ()
— rlecode_hgx (), rledecode_hgx ()
(Hr Victor Stinner F£ bpo-39353 H1 57k, )

* ast 2 slice, Index fll ExtSlice #{# AT 7 H I K 7E K R 1Y Python LA g B k. 24
i value A HMAFE Index (value). W 24{fi il Tuple (slices, Load()) T4
ExtSlice (slices). (Hj Serhiy Storchaka £ bpo-32892 H15iHk . )

e ast Z% Suite, Param, AugLoad fll AugStore #M N 7 H K-AE K F 1Y Python i A v 9 74
Br. BRSBTS I A i H AN 2 4% Python 3 A A ii#% r8252 . (Fh Batuhan Taskaya 7F
bpo-39639 Fil bpo-39969 H1PA f Serhiy Storchaka ¥E bpo-39988 1k, )

e PyEval_InitThreads () fl PyEval_ThreadsInitialized () BREUILE ¥ 5 H HK-AE Python

311 i Fe. WA PyEval_InitThreads () MIEEAEATRA . H Python 3.7 #& GIL &
Py_Initialize () #¥tf4k. (M Victor Stinner & bpo-39877 FRTTRK. )

« f£ A None fE} shlex.split () BEIE —NSEMEECHFH. (1 Zackery Spytz 7£ bpo-
33262 Tk )

o MIFE 1ib2to3 PR & ) PendingDeprecationWarning. Python 3.9 B\ 4]#: 3| PEG fi#fr#s
(Z I, PEP 617), Python 3.10 1] DA% 1ib2to3 1) LL(1) SEHT 8 FT A BEMRBT TS . 1ib2to3
P BELAEA RN Python RUAS A% AR HEFE o 1525 AT 465 = e 4 il 4N LibCST B parso, (3
Carl Meyer 7£ bpo-40360 H1 55k, )

e random.shuffle () i random ZE4iF . (i Raymond Hettinger ¥F bpo-40465 I 5THR . )

9 Bk

e unittest.mock._ version__ _FEHRIRASC WL .

e nntplib.NNTP: xpath () fl xgtitle () FECHEE. X&) H Python 3.3 EEWF M. —
Mt , X2 REAN A NNTP R 558 P 0 T SZ Rk g o X T xgtitle (), WM nntplib.
NNTP.descriptions () Bf nntplib.NNTP.description (). (Hi Dong-hee Na ¥£ bpo-39366

TR )

e array.array: tostring() fl fromstring () FECHBEE. B0 52 tobytes () il
frombytes () %4, H Python3.2 47 . (i Victor Stinner 7£ bpo-38916 H1 7§k . )

* REAH sys.callstats () AT YR, H Python 3.7 BB C L F HIIF HE & £k [H]
None. BHFE—MEKIHEEN CALL_PROFILE iii%EM7E Python 3.7 FE A& . (i Victor
Stinner £ bpo-37414 157k, )
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https://bugs.python.org/issue34790
https://bugs.python.org/issue39353
https://bugs.python.org/issue32892
https://bugs.python.org/issue39639
https://bugs.python.org/issue39969
https://bugs.python.org/issue39988
https://bugs.python.org/issue39877
https://bugs.python.org/issue33262
https://bugs.python.org/issue33262
https://www.python.org/dev/peps/pep-0617
https://libcst.readthedocs.io/
https://parso.readthedocs.io/
https://bugs.python.org/issue40360
https://bugs.python.org/issue40465
https://bugs.python.org/issue39366
https://bugs.python.org/issue38916
https://bugs.python.org/issue37414

sys.getcheckinterval () fl sys.setcheckinterval () ERECHFZE. ©111H Python 3.2
HEEBFH . N sys.getswitchinterval () fl sys.setswitchinterval () . ( § Victor
Stinner £ bpo-37392 H157HR . )

C % PyImport_Cleanup () CH#BIR. BIEAN SR " Bk, ORAEEH. ~ (H
Victor Stinner 7£ bpo-36710 H 51k )

_dummy_thread 1 dummy_threading Bl g f2M% ., XLl § Python 3.7 EWFH, &
TIEELFE L. (1 Victor Stinner 7£ bpo-37312 H1 ik . )

aifc.open() M54 aifc.openfp(), sunau.open() [ 5|4 sunau.openfp (), PAK
wave.open () [JJl44 wave.openfp () B FR. E11H Python 3.7 & 45+ . (1 Victor
Stinner 7£ bpo- 37320 TR )

threading.Thread fJ isAlive () F¥EC & K. & H Python 3.8 g . W H
is_alive (). (M Dong-hee Na ¥ bpo-37804 157k . )

ElementTree it Element Tree fll Element 253511 getchildren ) Fl getiterator 0)
TR E A ER. EAf1F Python 32 FE#5F H. M)A iter(x) 3 list (x) HA x.
getchildren() /] x.iter () B{ list (x.iter ()) Bt x.getlterator () . (EB Serhiy
Storchaka £ bpo-36543 H1 ik . )

[HHY plistlib API B2, © H Python 3.4 EEWF M. & Load (), loads (), dump ()
1 dumps () ZERREL. ML, use_builtin_types TE2 C A2 16 22 2 bytes 5(]‘% (Fg Jon Janzen
Z£ bpo- %6409 L. )

C K% PyGen_NeedsFinalizing C# &K, EREEA K. K&K, H B PEP 442 52
W2 J5 ARAE CPython JATfu[ i 5 8% {8 F . H Joannah Nanjekye $2{4t%T". (H Joannah Nanjekye 7E
bpo-15088 HITTHR . )

H Python 3.1 &8 57 1 544 base64.encodestring () fllbase64.decodestring () B
W ik base64.encodebytes () Al base64.decodebytes (). (H Victor Stinner ¥ bpo-

39351 Hrogik.)

fractions.gcd () ERENC #8214, ‘& H Python 3.5 A2 ¥ F f] (bpo-22486): 5 2k ] math.
gcd () . (Hi Victor Stinner ¥ bpo-39350 FR TRk . )

bz2.BZ2File [ buffering I 2 E ¥ #% . T H Python 3.0 i B 8% Z &, i B &5 &
DeprecationWarning. & A—FTHF SCHX G R G SCHMFTH . (B Vlctor Stinner
TE bpo-39357 Wik, )

json.loads () W encoding TS E W85 . 'BAE Python 3.1 g 5 F M1 Z % ; B Python 3.8 F i
Hekasglk DeprecatlonWarnlngo (1 Inada Naoki 7& bpo-39377 ik . )

with (await asyncio.lock): fl with (yield from asyncio.lock): iIEAE N2
FFE, W async with lock, asyncio.Condition fll asyncio.Semaphore i [AFEHN
. (Hi Andrew Svetlov ¥£ bpo-34793 HI Tk . )

sys.getcounts () K%, -X showalloccount iy 2 fr I LA K& C 454 & PyConfig [
show_alloc_ count FEROWEER. ENFEMME LT COUNT_ALLOCS *Emh‘ﬁ* Python %%
JifiAs. (1 Victor Stinner £ bpo-39489 Hi5tik. )

typing.NamedTuple 25 _field_types BMHCHEE. B H Python 3.8 HEHFHH . HH
__annotations__ J&ME. (i Serhiy Storchaka ¥F bpo-40182 H1 57k . )

symtable.SymbolTable.has_exec () FYECHEE. B H 2006 {FECHFAFH, 4uH H ot
{4k False. (Hj Batuhan Taskaya 7f bpo 40208 FHETHER. )

asyncio.Task.current_task () fllasyncio.Task.all_tasks () B4 . ‘©11H Python
3.7 BOCHFH , /R PATLH asyncio.current_task () flasyncio.all_tasks (). (H Rémi
Lapeyre {£ bpo-40967 HTTHR)
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https://bugs.python.org/issue36543
https://bugs.python.org/issue36409
https://www.python.org/dev/peps/pep-0442
https://bugs.python.org/issue15088
https://bugs.python.org/issue39351
https://bugs.python.org/issue39351
https://bugs.python.org/issue22486
https://bugs.python.org/issue39350
https://bugs.python.org/issue39357
https://bugs.python.org/issue39377
https://bugs.python.org/issue34793
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https://bugs.python.org/issue40208
https://bugs.python.org/issue40967

10 #48%| Python 3.9
AATHN T ST T e DA T e R R el AR i A A R A 1

10.1 Python API gj35{t

e _import_ () fl importlib.util.resolve_name () WFEST| K ImportError B H
[5G &H) ValueError. ffifREsE S8 JEB [ i S2 45 Python 3.9 1B FL AR (1) 18 FH 255 75 ik
] except (ImportError, ValueError) : E[R|IHEIRIHE .

o venv JIE AR R __VENV_PROMPT__ H{iRCH " " YRS OLAE A B AL 3 .

e select.epoll.unregister () FYEASTZME EBADF 5%, (H Victor Stinner ¥£ bpo-39239
TiHk o)

* bz2.BZ2File [¥) compresslevel &2 O AR K EEFIE S, N buffering T Z T84 R. (i
Victor Stinner ¥ bpo-39357 HHTTHR . )

o 4L T AST Py EU#:1E. A R 51R LB M E R AR, ¥ REY R R Ao 4 Lk
%, Index (value) ¥ iR [\ value A~ &, ExtSlice(slices) iR 0] Tuple (slices,
Load () ). (H Serhiy Storchaka f¥ bpo-34822 H1 57k, )

e MR T -E 8 -1 TS} import 1ib HiEIIYES Z M PYTHONCASEOK a4 &

* encoding T2 CAE MR RIS ME ftplib FTP #l ftplib . FTP_TLS 3, %ngﬁ}\
mtdAg =i Latin-1 2A UTF-8 PAEEYE RFC 2640,

e asyncio.loop.shutdown_default_executor () B IINE| AbstractEventLoop, X

WREAR A E R I FIEERRY 2 E )53k .  (H1 Kyle Stanley 75 bpo-34037 H15TRK . )
o BT __future_ BEHCHAROSRERE MR R R AR L5 ISR AR 0P O . AEZ BT RA

PyCF_ALLOW_TOP_LEVEL_AWAIT 45 CO_FUTURE_DIVISION &K4:mzE. (f Batuhan Taskaya

TE bpo-39562 HIHER . )

e array ('u') BFEMH] wechar_t Yﬁjﬂcéiﬁﬁ'ﬁfﬂz Py_UNICODE. X NBAEALZIHATH,
“NH Python 3 35 Py_UNICODE 42 wchar_t 5|44 . (Hi Inada Naoki fF bpo-34538 FR iRk )

10.2 C API 19Z1t

o HEAPECRBYR LB (FIANfEH PyType_FromSpec () F1Z{Ll APT BEK)3LH]) H Python 3.8 <y
WA — A RTHEE B4 0951 . 1IE 40 Python 3.8 [17C APT Hf [ Be7s” 348 TR, T K0435 1 5k
b, XYY RSGAEMEIER, (AXTHEA B € X tp_traverse AN BDRUL, WIEMRIE
WA B E X to_traverse REAT TR RIIEHL,

Pl

int
foo_traverse (foo_struct *self, visitproc visit, wvoid *arg) {
// Rest of the traverse function
#1f PY VERSION_HEX >= 0x03090000
// This was not needed before Python 3.9 (Python issue 35810 and.
—40217)
Py_VISIT(Py_TYPE (self));
#endif
I3

URARA I 7 PR AZ AT 4n TR (BHANR) ) tp_traverse, WEHfR Py_TYPE (self) A
VI —Wo RN Y A MR tp_traverse HEIRAL,

ZEBVE, TRARA) tp_traverse REEIEL T HE:
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base->tp_traverse (self, visit, arqg)

B Ik

#1f 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

(£ bpo-35810 Fll bpo-40217 T f#EZfE L)

10.3 CPython S8R ar

e 7171 T LOAD_ASSERTION_ERROR #:{EM ] T 4L Bl assert iEA), FEZHIMIA P, WE
AssertionError S ¥ 5E i) assert &4 KA BEIEH B 1E. (1 Zackery Spytz 7E bpo-34880
F5THR - )

11 fEEs S

* ¥ ——with-platlibdir ¥EIRME] configure WA : V&L EIEHZMATR, RIETEHT
sys.platlibdir @YE. % H sys.platlibdir @M TMEIER . (1 Jan Matgjek, Mat&j Cepl,
Charalampos Stratakis F/1 Victor Stinner £ bpo-1294959 17k )

* COUNT_ALLOCS ¥kt 2 wi#s 4. (H Victor Stinner ££ bpo-39489 ik . )

o Y£3F Windows ‘& b, MAEFE setenv () Hil unsetenv () KA Python, (1 Victor
Stinner £ bpo-39395 H15THk. )

12 C API gy T

121 EiEs

« PEP 573: ¥ il T PyType_FromModuleAndSpec () M T i@ i 2% % X Bt — 4> £ 3k
PyType_GetModule () fl PyType_GetModuleState () AT IREUELSR K HIURE; PyCMethod
Fl METH_METHOD T 2 — ¥ HE e ZE. (B Marcel Plch I Petr Viktorin ¥F
bpo-38787 HITTHR. )

o T PyFrame_GetCode () M%: FREUMIRS. 3T PyFrame_GetBack () BREL: FRHUMI
T —M4hEBii. (F Victor Stinner 7E bpo-40421 F1 57k . )

e J4¥ PyFrame_GetLineNumber () #$ME|ZFRY C API. (H Victor Stinner ¥F bpo-40421 H iRk, )

e Wl T PyThreadState_GetInterpreter () fll PyInterpreterState_Get () KA T3k
BUERERS . BN T PyThreadState_GetFrame () PR TR Python LRFERIRASH) 4 HIMT. 3%
T PyThreadState_GetID () pRAL: #HL Python KFRIRSHIME—FRIHAF. (H Victor Stinner ¥E
bpo-39947 H1iTHEk . )

* FFHHAH PyObject_CallNoArgs () BRELINMNE] C AP, 2% & B] A AE o) 2 80 H — 4>
Python R X} 4. B2 S50 H Python R HI X St A 2% A /=0, (i Victor Stinner ¥
bpo-37194 H5EHR. )

SZFR C APT ey (NS L7 Py_LIMITED_API %%) :
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- @t Py_EnterRecursiveCall () #ll Py_LeaveRecursiveCall () YE N IEE AT
Z B APL. fEZ mifRAS A2 08 72 8 X, HiX 22 AN hE 5 JL ¥k 75 M PyThreadState.
recursion_depth FEHZ MR C APL —[H 4% (ZE5HIRTEZIR C APL U@ AN B ) .

- PyObject_INIT () l PyObject INIT_VAR() B “ANEM” AL SSE 40

e
(Hy Victor Stinner ¥E bpo-38644 Fil bpo-39542 H1 5k . )

* H{M T PyModule_AddType () ERELAMRBIHRERALIMAZIfiH b, (i Dong-hee Na & bpo-40024

TTHR. )
e ¥ PyObject_GC_IsTracked() fl PyObject_GC_IsFinalized ) ERECINE] A API DA AL
VE4) HI25 i) Python Xf%éﬁﬁ%ﬁf%}j’i R T AR MR BT 245, (H Pablo Galindo 7

bpo-40241 F1 57k, )

12.2 ##&%| Python 3.9

* PyInterpreterState.eval_frame (PEP 523) ¥l 7£ 55 B F ¥ B 38 i % B & sate
(PyThreadState*). (H Victor Stinner 7E bpo-38500 1 5k . )

o PRI PyModuleDef [ m_traverse, m_clear fl m_free ZEREAEAHUIRSH G RE T K
BT LR 2 B A o XA Ot A EA S B 2 i BRI T (Py_mod_exec pRED Z
HIBBTZ) . SEUERHLDE, IXEERBE m_size KT 0 HEHLRLS (B PyModule_GetState ()
AR EME) S NULL PR B0 T .

BAABHURES Y AR (m_size <= 0) REZEIFW.

o BIfEWIR Py_AddPendingCall () 2FE TREZR NERHR A , X RS BHEA TR H
&, MR BRI . BT IEAI A e 8 SR HFE5ZE . (H Victor Stinner
£ bpo-39984 HIFTHR )

o 2 _E SEIF R (E (ﬁﬂ% PyConfig.use_environment &4 0) IR H Windows y3: itk
¥tk sys.path, XS EIHAE Windows [ A Python [#:/E. (1 Zackery Spytz ¥ bpo-8901 1
Tk o)

o A5 R PyStructSequence_UnnamedField IUE N & HIg M —NFR % E . () Serhiy
Storchaka ¥£ bpo-38650 1 5THk . )

o IYE PyGC_Head G5 EAEHAN . & HAERNTE C API (pycore_ge.h) F15E X, (H Victor Stinner
JE bpo-40241 F17Hk . )

e Py_UNICODE_COPY, Py_UNICODE_FTILIL, PyUnicode_WSTR_LENGTH,
PyUnicode_FromUnicode (), PyUnicode_AsUnicode (), _PyUnicode_AsUnicode PA

M PyUnicode_AsUnicodeAndSize () £ C H#{bric HEFH. B H Python 3.3 it E ¥
PEP 393 /], ( Inada Naoki 7£ bpo-36346 H1 51k, )

12.3 Bk
e pyfpe.h [ PyFPE_START_PROTECT () # PyFPE_END_PROTECT () Z T M 32 C API 14
[4:. (1 Victor Stinner ¥ bpo-38835 H1 ik . )

* PyTypeObject ] tp_print i E K. EAE Python 2.7 K 2 B A Hrpk FRRF X 4247 BN 31| 5C
{4, B Python 3.0 {2, ‘BEWZIH H A H . (H Jeroen Demeyer 1£ bpo-36974 H 5T ERk . )

* XM CAPLHECE (MIRE LT Py_LIMITED_API %) :
- AR BRELE M ZFR C APT HrfR:
* PyThreadState_DeleteCurrent () (H Joannah Nanjekye 7£ bpo-37878 H1 3Tk . )
* _Py_CheckRecursionLimit

* _Py_NewReference ()
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* Py_ForgetReference ()
* PyTraceMalloc_NewReference ()
* Py_GetRefTotal ()
* TESZ IR C APL o MR A T A S IRARHIL A o
* pyTrash_UNWIND_LEVEL
* Py_TRASHCAN_BEGIN_CONDITION
* Py_TRASHCAN_BEGIN
* Py_TRASHCAN_END
* py_ TRASHCAN_SAFE_BEGIN
* Py_TRASHCAN_SAFE_END
55 R B E R 2= N ER C APL
* _PyDebug_PrintTotalRefs ()
* Py_PrintReferences ()
* _Py_PrintReferenceAddresses ()
* Py_tracemalloc_config

* Py _AddToAllObjects () (Py_TRACE_REFS Wi#%])®)

(H Victor Stinner ¥£ bpo-38644 Fil bpo-39542 FHTTRR . )

* BT _PyRuntime.getframe # T} # R T PyThreadState GetFrame %, %
_PyRuntime.getframe [ —AJ1 &, B AL H N C APL X 4b A FF. [ FE 3t B

ok

I
-

PyThreadFrameGetter 2%, ([ Victor Stinner ¥E bpo-39946 H1 5k . )

« M CAPL B[ T R A% i @l ] PyGC_Collect () iE4 T4 H %% . (i Inada Naoki
F Victor Stinner ¥£ bpo-37340, bpo-38896 Fil bpo-40428 ik . )

PyAsyncGen_ClearFreeLists ()
PyContext_ClearFreeList ()
PyDict_ClearFreelist ()
PyFloat_ClearFreelist ()
PyFrame_ClearFreeList ()
PyList_ClearFreelist ()

PyMethod_ClearFreeList () #fl PyCFunction_ClearFreeList (): HEHEMNRH H

5L ERRL R
PySet_ClearFreeList (): H4 HHFFRC A Python 3.4 Hifs k.

PyTuple_ClearFreelist ()
PyUnicode_ClearFreeList (): Unicode H H1%3E4E Python 3.3 g 2[5 .

e #I# T _PyUnicode_ClearStaticStrings () E%¥. (H Victor Stinner ¥F bpo-39465 FH k. )

e %% T Py_UNICODE_MATCH., B % PEP 393 ir% i, JfH Python 3.3 & RFEA] . AT ARK A
PyUnicode_Tailmatch () F%k. (H Inada Naoki 7£ bpo-36346 H15Tik. )
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