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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

MRS RBE (R, CPython AT & ST Ay 94T 5 FR5E.
CPython SCBUAN YT : HAWSCIU A 4777 R AT RES A PRI . 1L implementations..

1.1 &L17

1 Python I, I DATEE R AT -

[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args] J

R LI B2 SR BT A -

[python myscript.py J

1.1.1 EEO%IR

FEREAR 2R LT UNIX shell, {HARAE &AM 7 3k

o TR R ER EIA oy BERROPRERI AR, B SRR A G @I PITEN T 2 58—~ EOF
CCHFZE R 74, R0 PAZE UNIX 4% Ctrl-D s{ff Windows "% Ctrl-z, Enter Hj=/4EtF
FF)e ARZHEBREZER, W25 tut-interac,

o MIHA SR MR ER ASCIER A, 38, FR T4 ST
« MHEFAZHAAME, Az HSREER, T8 L2 ARI AR

e I —-c command IR}, AT command F/RH) Python 1E/h]. command 7] DAL A T4 50 B B9
ZAWER] . TR, AT S HTFATTE Python 154 I B EL!

* Jil -m module-name WM, 7 Python BEHLHAE P fRARE IR, IR AR A A AT .
FERHMAT, SeftrailimA, HAIT.

B DI AR B A ROIE I3, T RSB BANE sys . argv L SR, BATEE, BTN
LK (sys.argv(0]) RIOREFRIAIFAE.
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—c <command>

YT command F1i¥] Python 15 . command W] L& —25184], AT DA H #4745 50 B 1) 22 25 18 4]
o, B2 A5 E A A R AR F —

BRI, sys.argy BJEANICEN "—c", HAYHTHFMAZR sys.path 3k (iLi%H
SEPIBHUER TR B FA ) .
{#iffl command Z(<:5| % #Hit34 cpython. run_command .
-m <module—-name>
1k sys.path FHERGERR, LA __main_ BURPUTHNE .

TSRO ARG, WA RS (Jpy). BBV AR 40T Python e, (HASIH
XPCAVEIRBIZR (G, VPRI EETHF - A .

waPr (a0 e) WAk, SHEARmARE kAN, RS <okg>.
_main_ fENEREAT. BATMREEREOT N SV A S R L s 45 I REAR 1 H SR zip SCHF
AL HE T AR

Frik: SRR T N ERURAIVA C G5 R, [R5 EATH 34 X Python AEHL I
HREVRE N T Igaienoiise, RIGERCA T HRRIAR IR ST -

WEREE BRI, sys . argv B ENICERFOMBIRICPRI Se B BAR (FEE AR SCPFIE], 4o
KRB "-m) e Hoc BHFE, HETHSRRPINA sys.path 7Tk,

-7 PeIUA] L ORAERR B R I AT A, AU sy s path BEAEE 41T H S A E Y
site-packages H 3. I PYTHON* FEAs &t Sk Z 0% .

VR PRI L SAE AT, ABIAS T SR A ARG . BilA0 timedit AREHRL:

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # for details

il module-name &5 |k i3 cpython. run_module ,
UL
runpy . run_module ()
Python FURS AT DAL HZ 7 F 9 46 5 e
PEP 338 -- JEBIHAE N A T
T8 3.1 A KA AR R M PR R IZIT __main__ JBEHR,
AE 3.4 WA K HEAS B[R] RE S R 42 25 (R4

MITERIA (sys . stdin) ZHm4. niER AN L umt, A -1,
IR, sys.argv EE—DICER "-", [FE, EYEHZEMA sys.path H3k.
WE SR, &k FHiEE{f cpython. run_stdin .

<script>

AT script ) Python (0%, X SHV R (4EXFEMXT) SO RSERKAE, F51 Python SCfF. W&
__main__.py XIS, BiE __main_ .py SCPFHY zip SCPF.

B RTINS, sys . argy KIS ILRBRIE A 1T P E ALK

UNR A AR B AR 1) Python SO, WHEZSCPEITAE H SKIIA sys . path IRk, I HABIZSCH
Y _main_ BEHORAT.

UK A 24 B 1) H SRl zip SO, WHE A LA sys.path BIF kL, H %A E 1Y
__main__.py XFUME __main_ BIHORIAT.

4 Chapter 1. §4$1T5H8


https://peps.python.org/pep-0338/
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—I BRI AT R AE R B N as T A, At sys . path BB Y11 H SRS H P
site-packages H 3k, I PYTHON* I35AR s WA £ 1 20

f#if] filename ST K FHiTF {4 cpython.run_file .
ZUL:

runpy.run_path()
Python {85 ] AL i 4520 fE

RGN, #H -1, sys.argv[0] AZEFRE ("), HHEYETHZEME sys.path Bk,
WAk, WERARG R, iBREH SN tab (b2 A1 s 4% (2 L rlicompleter-config) .

S
tut-invoking

e 3.4 A RS T H B R tab Kb AT S i -

1.1.2 @EED

=?

-h
——help

FIENICA iy 47 10 S0 W R A B 1) i JE A AR e B H
——help-env

FTED Python % JEIF AL & 1Y i B IR R iR H
Added in version 3.11.

—-help—-xoptions
FTENSE L TR —x I ) fR FE AR SR IR
Added in version 3.11.

—--help-all
FTENSE B0 (5 BRI Y
Added in version 3.11.

-V

—-—version

ity Python A S IR I o 7w BIATE

[Python 3.8, 0lo24F

BT VTN, i E A EE R, pln:

Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

Added in version 3.6: —vVv 3£,

1.1. &91T 5
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1.1.3 H{thi%kIn

-b

TERf bytes B bytearray 4ty str B R H5E A% UEAERf bytes B bytearray 5 str
HUETERf bytes 5 int BEATHRINPRE A B . STl s IR (-bb) IS4 5E

TE 3.5 A B AACH: P bytes 5 int ALK

4 iy 0o ¥k OB, Python AN FE B AU B BB H A .pye X R B
PYTHONDONTWRITEBYTECODE,

——-check-hash-based-pycs default|always|never

FERETRAEY . pyc UPFMRUETT ). 2L pyc-invalidation. 44 default i, CiEERM
R TE BT IS A (E A 7 W S A7 SRR AR I HBRA T SCHATIRAIE . 20 always W), Frfdk
TIAED - pyc 3T, Ak C 0 E I @ ARV E YRR RIS HX B IS T IR R . 243
never I}, ETMAEM . pyc SXOFRFA AR B PR SO FEA TR

BT . pyc SUPFRTE A &2 e IR .

-d
e g g R (UL AR ). 7ES I PYTHONDEBUG IMRAS
WIRIT A5 Python #4938 iX A0 7205, 5 )& X505 2005 .
-E
ZWE A PYTHON* FbEAs &, HIUNA e X BN PYTHONPATH fl PYTHONHOME
JIES P -1 (6 25) 1E50
-i
Enter interactive mode after execution.
Using the -1 option will enter interactive mode in any of the following circumstances:
* When a script is passed as first argument
* When the —c option is used
* When the —m option is used
Interactive mode will start even when sy s . stdin does not appear to be a terminal. The PYTHONS TARTUP
file is not read.
AT, AR SR, R4 R s e e R R . WL PYTHONINSPECT,
-I
PARR B EAT Python, SXGRFF A -E, —P Hl—s HEI
e BT sys . path BEA S A BIAE H St A G185 1 1Y site-packages H 5. Iy PYTHON*
IS e R 2N o 3 AT DA N S — 2P BRI AR 10 A A
Added in version 3.4.
-0
Pl assert i) LA AR A __debug_ BIMEAE N AR, BHTE cpye ¥ A Z HIEMN
.opt—1 B FEEGRIFICM: (bytecode) 30144 (301 PEP 488), BiE5 7 PYTHONOPTIMIZE,
1E 3.5 AR B AR B {4l PEP 488 122 . pyc X4 .
-00
TEA -0 B[R h 2 8 SCR P AT Hs . B TE pye §RA Z AR . opt-2 Ry JRE 4 i 3CF
(bytecode) B fF44 (0, PEP 488),
TE 3.5 WA S LA AR Y PEP 488 18k . pyc X4 .
6 Chapter 1. $41T5HIE


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/

Python Setup and Usage, A {Thi4 3.14.0a0

-q

-u

-V

ANERFHAEAEAN L EVER AR INE] sys . path:
* python -m module fiy%47: AZHIIIY T TAEH .

. ggthon script.py AT NEMMBAAEH 3. WAE Mo, WaRTs
.

* python -c code fil python (REPL) iy 47 ANEMHINZ FAFE, X FER 4w TAEH 3.
FIES A PYTHONSAFEPATH 548 5, PAK —E Fl1 -1 (B 5) 250
Added in version 3.11.

R AE R AN A SR RBURITUAA B
Added in version 3.2.

FFIEM A BN . BEIETIAL PYTHONHASHSEED MMRAR S E A 0 BHEAER , B AWM BEALIL 2 2R
N LR

TEZ WA Python H, BEIRTH 2 5 IR FENLAL , DAKFFARFERAI T ERXTR A __hash__ () {H
AT EELE “Eh”. BATNTERA Python JERE PRFORFFEE , (H2AE dA AR H Y
Python JERR ] E A 1RF 2 A 1] Fi Y -

WAy BERLAL B FEEE X HORS O B A 5 DR TR 28 Al 55 e FR B4, X Ahin AR 74438 dict 75
BINE O RERD O(n?) 445 . 3528 http://ocert.org/advisories/ocert-2011-003.html T 1M .

PYTHONHASHSEED FUVFVR NG i P15 A 18 B — A~ [ 2 {HL
Added in version 3.2.3.
TE 3.7 WA A= A8 o e I N 2 T 205

ANERE I P site-packages H ZENE] sys.path,
B 3E SR PYTHONNOUSERSITE,

S

PEP 370 -- 43 i F'11 site-packages H 5%

2 site B A PP B E T 05 S0 sys . path B#RE. Q1R site XTERY)EHE 22U
AL 28 R S A (SR AR S & AT site.main ().

55 1 stdout Al stderr JFAEH I Znh . BLEIINT stdin 7 TS50 .
B3 %08 pY THONUNBUFFERED.

TE 3.7 AR K AR T stdout 1 stderr JiE SCASJZ BUEEA i F Sk

FFUTER IR RN 2T — 255 R, RoRgomakiyiy (O s ERIR A ) o M4 HA v
(=vv ) W, BB SR ST — 4 S IBHIELBE I F B S g k.

15 3.10 HUA K AASH: 1 site BEHUR] ARG R AL BEAY 0l T BARFT . pth SO,

2] PYTHONVERBOSE

arg

U ELORE . Python HYZS LIRSS 245 5 ETEI ] sys . stderr.
ST RS BT A M 11T R 2 th AT 4 (B S BRIA AL T 2 20

AR L 15):

1.1.

BT 7


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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-

L

-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

-Wall # Same as —-Walways

—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn

action 4 W] MRIE TR ZAATHE , RS ST GBI AR, filin, —wi 5 -wignore M,
SERISHAT

[action:message:category:module:lineno ]

SFBRILI A RIS TFE AT LA . B, -W ignore::DeprecationWarning KfZ
W& 4 1) DeprecationWarning %245,

action FELAN_FRRAR, HHE H T VCED H Ay 7 B4

message “F-Bolh /il 5B E GG BAICES: AR KNG,

category B 5L I HIAHICHL (DeprecationWarning &5). WAUENIEA s KT B ) 55 b
EHN BT NFEE L) T2

module F-BEVLICRY 2 (SEREFRE ) BRAFR; X FRVCELE R/ NS HURA

lineno FBLULHRATS, H O IEECrE 115, M4 THEE 7175,

I PAZE A —w T 24 5 A A B DT HC 2 NIy, AT I — A DUl T . R
VE -0 R ZEE (O R, FEflR SR — S, ST — R RO F ) .

b fF BRI A PYTHONWARNINGS MbAE S5, tHn] PATE Python #2771 ] warnings 4
Hegtfrds®l . BN, warnings. filterwarnings () BRECA]RFELL(E EH ] IE W36,

1% [5%] warning-filter 1 describing-warning-filters | fif 55 22 4137 .

-x
B IR SE—47, ARV EE Unix JEXW # ! emd. iX3& T DOS %@ i R4/
-X
FRE T2 A ARSI % J@ 355 . CPython H HIAE ST N4 W] (-
e —-X faulthandler ¥J5 /] faulthandler. B [H PYTHONFAULTHANDLER,
Added in version 3.3.
* —X showrefcount AI{ERRFEE A B A BB RERS B B0 0, fn b B 5 | T HECRn (8
HR B X HEH TR A
Added in version 3.4.
* -X tracemalloc {fff] tracemalloc BiEZ)%} Python NFES LI IRIE . TEBRIATE LT,
HA B WL AR R BRI L5 2 b . ] -X tracemalloc=NFRAME /53R E [H]
W NFRAME Wif/ iR . 55 tracemalloc.start () fl PYTHONTRACEMALLOC T fi#i¥
.
Added in version 3.4.
* -X int_max_str_digits K & B FH P HHR K ERHB. 50 S W
PYTHONINTMAXSTRDIGITS,
Added in version 3.11.
* -X importtime BIRFIKFAFERMWEIE. B ERBIRATK, RITEE (BIFERE
S A) MHABEE (HEERRENSA) . HHEEEREBEZSLEN AT P
fesr 4. LA YN python3 -X importtime —-c 'import asyncio'. HiEZ
PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
8 Chapter 1. §4$1T5H8
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* X dev: JGH] Python JFAKL, FIALERIATE LT B S SEBGIIT M TG A . 757

%[ PYTHONDEVMODE,
Added in version 3.7.

e —X utf£8 Jg Python UTF-8 #5i:{. —x ut£8=0 ¥ g :\zEH Python UTF-8 izt (EI{fi7E 1%
BV 1% 2% H 2hEaa 2 Q) . 35S PYTHONUTFS,

Added in version 3.7.
* -X pycache_prefix=PATH SLVfHF .pyc LB APAGE B SNRBIFEATRE, MA@~

#o W PYTHONPYCACHEPREFIX
Added in version 3.8.

e -X warn_default_encodingissues a EncodingWarning when the locale-specific default en-
coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

Added in version 3.10.

* —-X no_debug_ranges &% FITEACRD X G v AL 5 REAR A A B ( HHRAT. FGRS S
FEEHF s i) WU BN A8 LR 2 o X RS BB/ MW AT XS 4 pye SCHRRHEA Ak
HATAEARRERS S/ 1] 9 o o MO AP A A LB R R . 931515 PYTHONNODEBUGRANGES

Added in version 3.11.

e —-X frozen_modules determines whether or not frozen modules are ignored by the import ma-
chinery. A value of on means they get imported and off means they are ignored. The de-
fault is on if this is an installed Python (the normal case). If it’s under development (running
from the source tree) then the default is off. Note that the importlib_bootstrap and
importlib_bootstrap_external frozen modules are always used, even if this flag is set to
off. See also PYTHON_FROZEN_MODULES.

Added in version 3.11.

* -X perf i Linux per £ PEREMTaRi SCRr. A4 7RI, per £ PERE/M T RKF
REfE A2 Python i Ji] o BT E L LEF- & b ] J AR 24 il R GEAS SRR 00 T R AT A
., BUAME N off”, Fi5S [ PYTHONPERFSUPPORT #l perf_profiling.

Added in version 3.12.

e —X perf_jit enables support for the Linux perf profiler with DWARF support. When this option
is provided, the per £ profiler will be able to report Python calls using DWARF information. This option
is only available on some platforms and will do nothing if is not supported on the current system. The
default value is "off”. See also PYTHON_PERF_JIT_SUPPORT and perf_profiling.

Added in version 3.13.

e —X cpu_count=n overrides os.cpu_count (), os.process_cpu_count (), and
multiprocessing.cpu_count (). n must be greater than or equal to 1. This option may be use-
ful for users who need to limit CPU resources of a container system. See also PYTHON_CPU_COUNT.
If nis default, nothing is overridden.

Added in version 3.13.

* —X presite=package.module specifies a module that should be imported before the site
module is executed and before the __main__ module exists. Therefore, the imported module isn’t
__main__. This can be used to execute code early during Python initialization. Python needs to be
built in debug mode for this option to exist. See also PYTHON_PRESITE.

Added in version 3.13.

e —X gil=0, 1 forces the GIL to be disabled or enabled, respectively. Only available in builds configured
with ——disable—-gil. See also PYTHON_GIL and free-threaded-cpython.

Added in version 3.13.
W AVHEMEREI T sys . _xoptions FFHSEHEGX LL(H .
Added in version 3.2.

BT 9
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TE 3.9 A K AEAST: #5487 —-X showalloccount %,
FE 310 AR K AAST: 58 T -X oldparser &I,

1.1.4 EHIERE

Python fifRE g BRIAWLHC B W AERR & 39 5L 0024 27 [ 904 08 Y B0 00 i e oE o A o el B AN
[i) P BRI A B SR 2 1l
FFAEEAS B TERM 154 dumb RFEEH B €4 .

If the FORCE_ COLOR environment variable is set, then color will be enabled regardless of the value of TERM. This
is useful on CI systems which aren’ t terminals but can still display ANSI escape sequences.

If the NO_COLOR environment variable is set, Python will disable all color in the output. This takes precedence over
FORCE_COLOR.

All these environment variables are used also by other tools to control color output. To control the color output only
in the Python interpreter, the PYTHON_COLORS environment variable can be used. This variable takes precedence
over NO__COLOR, which in turn takes precedence over FORCE_COLOR.

1.1.5 Ry =4 R RYETR

-J
PREA 45 Tython I .

1.2 INETE

X LEFREEAS B2 S Python (9470, EATRAEMSATIT K Z BB, {H -E 50 -TERSP. RIGLIE, 4
FAAEP I A QAT IT R S i A RN B
PYTHONHOME

AR Python JEE I B « BRANTE L N JERAE prefix/lib/pythonversion fll exec_prefix/
lib/pythonversion W28, HW prefix fll exec_prefix EHLHEMEMEWH I, RiA
#AiF /usr/local,

24 PYTHONHOME BB BN H Sk, BRMESFNEN prefix fil exec_prefix, B HMETS

TEAEMIE, 76 PYTHONHOME #%°A prefix:exec_prefix,

PYTHONPATH

HOMTBEHC B R B G IR, 5 4 PATH M. — AN AN os . pathsep 4HHE)
H B EAFR (G140 Unix i B-E-T7E Windows [ HI4ME) . BRI\ RACLER H 3.

B T E H gz Ah, BN PYTHONPATH 4% H Al PAS | FI A2 & 4l Python L) zip SO (PR S S5
PRER) . THEM zip ST AP RS,

BRINR T | AR T4 i1, HilHEH 2 A prefix/lib/pythonversion i (B0 30
[] PYTHONHOME). ‘B % = XBiMNE] PYTHONPATH,

B/ E S AR KRG BBAER PYTHONPATH Z /i, IEGN ESCHdE o ki prifiiRng. @R
A2 T DAE Python F2JF IN1ENAS & sys . path R T#HA4E .

PYTHONSAFEPATH

WEREXPBEN — M EEFATH, HA R AN LR BRI NS sys.path: ZIL-p ik
TR -

Added in version 3.11.
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PYTHONPLATLIBDIR
WR TR N EE TR, WSER sys.platlibdir .
Added in version 3.9.

PYTHONSTARTUP
XN — AT S A4 FR %S Python fir & 7E A2 AL MR AT SR Z Ji ik
110 BXMAAE S AR AP TIER [ —fir &4 25 R e T, BRI B e SCalls ARG 4T
PAMEAZ B AL T TCBR s ] o AR IE AT DAYEIXAS S B MR R AT sys . ps1 Ml sys.ps2 PAK
¥ sys.__interactivehook__ .

ffiff] filename B85 & HiTH4 cpython.run_startup .

PYTHONOPTIMIZE
ARG — AR T, B S THE -0 0. ARy — S, e 4 T2
FHE -0,

PYTHONBREAKPOINT

AR B BEE , B A A S SRR IC— XS 8% TR A SR A R
A, BEIGZFTRE X SR H sys.breakpointhook () WERINSLIURIZFT, Ja& H SR N ER
breakpoint () RIMH. WRKRE, SENTFAH, WEMHY4T{E pdb.set_trace”. X HAS
BN FRFERE0” 2538 sys.breakpointhook () AYERIASEEABAT fo] = i B 2R 0] .

Added in version 3.7.
PYTHONDEBUG
AR BRI N — DI ERFER, BARY THEE —d 3. QR —A 84k, e s T
ZRAEE ~do
PEIRSEAR B T B Python 4R X A 3 ne , 5 B R0 220 o
PYTHONINSPECT
AR AR B — N AES AR, B Y T -1 35
AR E AT By Python RG] os . environ RAS M PATERE 5 445 B it il A A A =X
PYTHONUNBUFFERED
AR B AR B — D AESFATER, B 2 T4 —u 3.
PYTHONVERBOSE
WA ARG A — DRSS, BAS THE v 0. WEPRECh— R, B S T
E2VC R
PYTHONCASEOK
WEARBLE T M85, Python 528 import iEA)HI /NG . iXUTE Windows 1 macOS A%,
PYTHONDONTWRITEBYTECODE

B BRI — DM ARZ 47, Python FEA L SHAE S APBRIN B A . pyc XfF. XY T
A€ B 1.

PYTHONPYCACHEPREFIX

AN E T MR, Python XFAEEIE H XM R IL KRR B A cpyc SCOF, TN 2 TEA Y
__pycache__ Hd, XY THE X pycache_prefix=PATH i&T,

Added in version 3.8.

PYTHONHASHSEED
WEAR A TR E B random, FREH—MREALEIE R str 7 bytes X R WAz BRI
WK PYTHONHASHSEED YA —NRERE, "B R ATy [l 1280 She 2B JSUe A BE BIL A P i
(2624 hash() 45
= 52 H g%ﬁﬁﬂﬁf)ﬁl RS Ais i8I TR A S A, Bk o1 —4H python HEFEIL
AR E
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RBEHOL U —A> [0,4294967295] il N A+ BEHI K. T @ 4UfE O R 2k HIma A BdLIL .

Added in version 3.2.3.

PYTHONINTMAXSTRDIGITS

WNSFRF AR BB — A, BB R BRI 4 s BACT AT A e I R

Added in version 3.11.

PYTHONIOENCODING

R AR AR IS AT R 2 R,

PP E T encodingname:errorhandler 5L X

B B stdin/stdout/stderr Ff i 4% . encodingname #l :errorhandler ¥/ #FE W, S57F

str.encode () P HEIAE

XFF stderr, :errorhandler ¥ wiZng; ALFFRFRFEZ N 'backslashreplace',
TE 3.4 AR K AEAST:  “encodingname” #55r BUAE S ] 1LY

TE 3.6 HUA R AL 5 A Windows |, X A HLAFE R G Zeih X £ MG A8 B BT @ i, [l
WG T PYTHONLEGACYWINDOWSSTDIO, AL AR L 5 4[] A SO RIS 18 MR 32 o5 )

PYTHONNOUSERSITE
WRCE T AR R, Python ¥PASHE 7 site-packages HEINME] sys.path.

S

PEP 370 -- 43 F'11 site-packages H 5%

PYTHONUSERBASE

R PR E R, EXPHRITA user site-packages H & PAK python -m pip
install —-user [ ZEEEEL,

S

PEP 370 -- 43 F'1# site-packages [H 5%

PYTHONEXECUTABLE
WRBLE TSR R, W sys.argv [0] RGNS BRYEIT A E L C ity

X ALAE macOS _FEMEH

PYTHONWARNINGS
BEAS AR T - I, QRPN LA S BRI AR, B T 2R -, SR s
H AL IEA e s o R P e AT .

e TRT R UL R R AR S B T A A I T R i At B A e 4 (B AE BN O = 2

AR L 15):

I TR

ONWARNINGS=ignore

#
#
#
#
#
#
#

Warn once per call location
Convert to exceptions

Warn every time

Same as PYTHONWARNINGS=always
Warn once per calling module
Warn once per Python process
Never warn

12 5] warning-filter #11 describing-warning-filters | fi# 8 2 475 .

PYTHONFAULTHANDLER
SR SR BT AE B — A AR 2 FAF R, faulthandler.enable () AEFBNNHIRIT: H
SIGSEGV, SIGFPE, SIGABRT, SIGBUS 1 SIGILL &5 52— AL FRES DAL i Python [u] {5 & .
WA RSN T -X faulthandler 3%,

Added in version 3.3.
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PYTHONTRACEMALLOC

MR BB BN — NS T, WA tracemalloc fELEZ%T Python PYE4 ALK
PRI o AR B AL AR IR [ 34 B R G B Ktk 52, PYTHONTRACEMALLOC=1 HARAFF
BITHMW. 5205 tracemalloc.start () R TMELZHFEE. XEMTHE-X tracemalloc
I

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

WER B AE B — N RS EAF R, Python K52 BRTRIR FAFES: T2 KA. XEM T
B X importtime &I,

Added in version 3.7.
PYTHONASYNCIODEBUG
R AL BB — A AEE A7, WS E ] asyncio B P
Added in version 3.4.
PYTHONMALLOC
BCE. Python W53 Be e A/ el 22 3 Ui 1
V. Python FT i T i) A7 B A T -
e default: /] BRIAFETHLAR -

* malloc: %8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii
H C ) malloc () BREL.

e pymalloc: X} PYMEM_DOMAIN_MEM F/l PYMEM_DOMATIN_OBJ I {ii Ff] pymalloc 4} it % ifii %f
PYMEM_DOMAIN_RAW IH{li fl malloc () K%K,

e mimalloc: use the mimalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_OBJ do-
mains and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

LA W

* debug: 1E FRIAWAF LA B2 T

* malloc_debug: 5 malloc f[F{EBRSLET L T .

* pymalloc_debug: 5 pymalloc MH[E{HA S 2RI 1.

e mimalloc_debug: same as mimalloc but also install debug hooks.
Added in version 3.6.
TE 3.7 WUAS KA AE T BT "default" 4 fi#s.

PYTHONMALLOCSTATS

RV — N AEZ AT, Python KEYERRR QI EH Y pymalloc X4 IXIs DA K AE 5K P IR9T Bl pymalloc
WNAF D EE LA R .

W PYTHONMALLOC BRBEAF S R 5t il FF /5 C FEAY malloc () ZrAces, & Q12 Python L
B pymalloc, WIbAR B4 2005 .

T 3.6 JUA S AR T AR R BAE thon] ARSOT] TAE AR 4 13 1 Python. ISR E R BN —A
AT R AEATRCR -

PYTHONLEGACYWINDOWSFSENCODING

MR E-HIAESFLE, BN filesystem encoding and error handler BB IE 3] 3.6 fRAR Z Al B E
“mbes” A1 “replace”. EHN|, ¥R AFHIIEAAE “utf-8” F1 “surrogatepass”.

XA PAE s ThE T sys._enablelegacywindowsfsencoding () E/EH -
B] M Windows .,
Added in version 3.6: ¥ £ {15 %7 PEP 529,

1.2. K 13
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PYTHONLEGACYWINDOWSSTDIO

WERBEA— N EZ FA5H, WA FTAE T & BRI S A . X IR Unicode FAFRAARE G
Sz H G R AR AT AT, ARG utf-8.

WERFRER A E W (B SCHRBEEE ) AR HE s 6 ok KR AR 5 29 20
u] H 4 Windows .,
Added in version 3.6.

PYTHONCOERCECLOCALE

WRMER R 0, F 583 Python iy 47 M Bk FHE S i HE T ASCIL Y C 5 POSIX X Iaki% B3 il
o R KRBT UTF-8 & .

WA R ARBEE (BN 0 ASMIGME), WIZE S5 IREAF i) LC_ALL XAt AN Wik &
I Hal 45 LC_CTYPE 511 24 Fi DI 1 sl & 0 B ¢ X3, 50 0 B =CH5 % BT ASCII
1) POSIX X4, #X)5 Python CLIRFFEME MRS E 1 THZ HiS2ih LC_CTYPE S5 & 1T
it B A7) XA 3o 2 -

e C.UTF-8
e C.utf8
e UTF-8

WA R E T AR DI A R i —A, TG4k Python 321 7R 2 B R 7E 24 Bl R EREE H AH Y.
W% LC_CTYPE HRIGAS &, Lzﬁﬁ%ﬁ%Tﬁﬁ%ﬁ‘%ﬁ%*ﬂﬁﬁ?ﬂ* P ) JE At T JERHT X i o
T (B40 GNU readline ) Z4b, MBETE TR LibiX LeabfE @ B 7EIZ1T Python fRERR)
PARFEA PRI AE 24 1 C Ik £ 4F (WJZIH Python HO M locale.getdefaultlocale () Ht
F | E .

(i X B A b AR 1 I o DX i A ) L — AN I TUCRE ) Bk sys . stdin Hll sys.
stdout JG ] surrogateescape {5iRAMTEES (sys.stderr £4k%:{fi ] backslashreplace
T F R AT AR A X IR T vh — ) o IXFPRAL BRAT A P ASR 8 & ) U PYTHONTOENCODING e
F

TR E 0, GRS T R s, B Q2R 2 Python dm 4T IR ) IR AL IR AN R filt

2 5 ) e e 1 DX S AT A T B IR A ) 8 B PY THONCOERCECLOCALE=warn }f-5:E{ Python 7£
stderr bRk HELEE,

VLR, BIVEEAE I g 55 A, B fE 2o R B A3 i H bR g, BRIA Py THONUTES
PRFAEAL LR ST ASCIL [ X H e S8 o 00200 ] Hsf 5 P 3k 7 30 A DA il AR i ) Asc I i
NEUTF-8 VRN RSG 0.

w] A Unix,
Added in version 3.7: i 5% PEP 538 T f#iE0 .

PYTHONDEVMODE

USR BEIRSE A By — DN AR AT, WIS S Python TR AR, SIALERCANG UL T E Y
TR KIBOMNBITRG & . XM T E X dev I,

Added in version 3.7.

PYTHONUTF8

AN 1, $520R ) Python UTF-8 it .

HBCH 0, MI&EEH] Python UTF-8 K.

B EATAT A AR 2 547 5 AL REAR R 46 130 [B) B %
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

WAL T — A AR FAF R, WA R A R KEBRA RS, FFaglk—4%

EncodingWarning ,

2 [7 io-encoding-warning 3 T f#1E

14
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Added in version 3.10.

PYTHONNODEBUGRANGES
WERBCE T R, ELSMIERMEX R I EIMIEEE (G504, JFIRY s & AL a8
A% i) WIS AR S MWL . X AERR BRI ISR G pye SCIFRMRA FIALH AT 7E AR &
S5 B0 5 R A A O R R
Added in version 3.11.
PYTHONPERFSUPPORT
IR BRSO AR, ERF BT Linux per £ S3AfraS i SEHRF LA Python 1 ] AER &G 2 .
Wil 0, MIFEA Linux per £ YRR AR S0
HIHSH -X perf fiyATIRIUA perf_profiling.
Added in version 3.12.
PYTHON_PERF_JIT_SUPPORT
SR B AE B RO AR (E, B R R A Linux perf Zp A i SCH5 PATE Python ¥ I RERE (61
DWAREF {5 5 RAG I .
Wil 0, MIFEA Linux per £ YRR 48 S0 -
TIES X perf_jit g AT perf_profiling,
Added in version 3.13.
PYTHON_CPU_COUNT
TR P A B W N IEEEE, B¥ B os.cpu_count () fl os.process_cpu_count () Mk

[l {F.c

See also the X cpu_count command-line option.
Added in version 3.13.

PYTHON_FROZEN_MODULES

If this variable is set to on or off, it determines whether or not frozen modules are ignored by the import
machinery. A value of on means they get imported and of £ means they are ignored. The default is on for
non-debug builds (the normal case) and o f £ for debug builds. Note that the importlib_bootstrap and
importlib_bootstrap_external frozen modules are always used, even if this flag is set to of £.

See also the X frozen_modules command-line option.
Added in version 3.13.
PYTHON_COLORS

If this variable is set to 1, the interpreter will colorize various kinds of output. Setting it to O deactivates this
behavior. See also 3% )| 77 &..

Added in version 3.13.

PYTHON_BASIC_REPL

If this variable is set to 1, the interpreter will not attempt to load the Python-based REPL that requires curses
and readline, and will instead use the traditional parser-based REPL.

Added in version 3.13.

PYTHON_HISTORY

This environment variable can be used to set the location of a .python_history file (by default, it is
.python_history in the user’s home directory).

Added in version 3.13.

1.2. K
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PYTHON_GIL

If this variable is set to 1, the global interpreter lock (GIL) will be forced on. Setting it to 0 forces the GIL off.

See also the -X gil command-line option, which takes precedence over this variable, and free-threaded-
cpython.

Needs Python configured with the ——disable-gi1 build option.
Added in version 3.13.

121 BtERTR

PYTHONDUMPREF'S

UK, Python REAE I PHERERR IS F2 il U075 X RIS | T4

Needs Python configured with the ——with-t race—-refs build option.

PYTHONDUMPREFSFILE

UnARBCE, Python F57E ¢ P ARRE &% Jo 15 U3 SR AT (R0 G 5 | VTR0 fik 28 PRI 2 B8 45 1 (9 s A
IR IR ST A

Needs Python configured with the ——with-trace-refs build option.
Added in version 3.11.

PYTHON_PRESITE

If this variable is set to a module, that module will be imported early in the interpreter lifecycle, before the
site module is executed, and before the __main__ module is created. Therefore, the imported module is
not treated as ___main__ .

This can be used to execute code early during Python initialization.

To import a submodule, use package .module as the value, like in an import statement.
See also the ~X presite command-line option, which takes precedence over this variable.
Needs Python configured with the ——with-pydebug build option.

Added in version 3.13.
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CHAPTER 2

£ Unix IR T A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It

YOI BEAE AT ISR PR AR PR R AT ] o ISR T A IRAC RS A 25 156 J50 B AR A (14 Python.

402k Python B4 FSE 204 BN A AT RGBS BEA v, ST ARRAR ] B SO ) A TR B . 221
PATR S

SBU:

https://www.debian.org/doc/manuals/maint-guide/first.en.html

%t Debian ]

https://en.opensuse.org/Portal:Packaging
1T OpenSuse i

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging_Tutorial_GNU_Hello/
Xt Fedora i 7

https://slackbook.org/html/package-management-making-packages.html
7T Slackware f P

2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD /7, MA@ ind:

[pkg install python3

* OpenBSD J{I /7, (1] AT iy -5 0 £:

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your.
—architecture here>/python-<version>.tgz

BilGn: 1386 F FU#REX Python 2.5.1 [ 0] I i As:
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[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz J

2.2 ¥J3E Python

QRARAR H S %1% CPython, ¥ o BN 2 AR JR U ARAT AR Bt AT MY source mig LA
HORTHY clone, (WRARAEZTTIAIN T, IR ANRIALAISE clone. )

R i - AL

./configure
make
make install

FiE Unix P& Y2 5 28 0 FIYE S5 000 3 2 PRI b iC SKAE Python JEACHSR AR H 5 T 1Y README.rst
S

e make install AIPAZE S0 python3 —3EHI SO, R, B make altinstall
MARE make install , R NEHE HRZHE T exec_prefix/bin/pythonversion.

2.3 5 Python #H}pE&ZF3C 4

LR T ARG A prefix Mlexec prefix MOBT AR LI BV 21 W00 B X
GNU &5 eI ReRA R Lo

Bian, fERZ4 Linux R£48 E, WEBHBIAMER /usr .

XH/B % Y-
exec_prefix/bin/python3 RN P AR O

prefix/lib/pythonversion, exec_prefix/ A EFMERELNHE SR IE
lib/pythonversion

prefix/include/pythonversion, 14 JF & Python ¥ & A #ix A\ MR 28 ir 35 /0
exec_prefix/include/pythonversion include SCAFH) H S TEE A B

2.4 ZEIN

AE Unix b)) Python JiIAS, FFERANIATHATRR, Hi4n:

[$ chmod +x script J

FEAEBIAS B4 TS A~ iE Y Shebang 2k, — MREFHO Ve 7 2

[#]/usr/bin/GHV'pythODB J

VAL ¥/ PATH 48 2% Python f#RERE. HZ, UL Unix RS0 FEN A env s, KL fEFEE
/usr/bin/python3 Mgt MRS IR .

FAE Python A H (8 ] shell /4, 152 subprocess ik,
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2.5 HEFE X OpenSSL

1. Bff & ATRT) OpenSSL [ E I RG G ATAEMEE , R EN U openssl. onf AT SHEH )
H%, BT /etc H. FERZERATIR %X RAE /ete/ssl B3 /etc/pki/tls H, %H
SN A5 —A> cert . pem CARI/E—A4> certs Hig.

$ find /etc/ —-name openssl.cnf —-printf "$h\n"
/etc/ssl

2. F#h. Wit 4cdt OpenSSL. ML install_sw A& install. install_sw A HR
NeFE T openssl.enf,

$ curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
—-—openssldir=/etc/ssl

$ make -jl1 depend
$ make -78
$ make install_sw
$ popd
3. fiH B XA OpenSSL %1% Python (Z#[ilE —-with-openssl fil -——with-openssl-rpath
FET)

($ pushd python-3.x.x

$ ./configure -C \
——-with-openssl=/usr/local/custom-openssl \
——with-openssl-rpath=auto \
——prefix=/usr/local/python-3.x.x

$ make -j8

$ make altinstall

#rili: OpenSSL (M T A AT HUEA ] N 281 ABL. ARRF5 254515 Python SR BT OpenSSL. ffiffj—
ASHHIAS AR A E L OpenSSL ZERE UM AT A T

2.5. HENX OpenSSL 19
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CHAPTER 3

Bt & Python

3.1

B K

Features and minimum versions required to build CPython:

Cl1 gidgn. Al CLRRE A2 .

F£ Windows |, 5% Microsoft Visual Studio 2017 B¢ B # il A
%} IEEE 754 % 550F 77 25 Not-a-Number (NaN) )37 4%,
XFERFRI SCHF o

OpenSSL 1.1.1 is the minimum version and OpenSSL 3.0.9 is the recommended minimum version for the
ss1 and hashlib extension modules.

SQLite 3.15.2 for the sglite3 extension module.
Tcl/Tk 8.5.12 for the tkinter module.

Autoconf 2.71 and aclocal 1.16.4 are required to regenerate the configure script.

TE 3.1 fuAs & 475 85 Tel/Tk version 8.3.1 is now required.

TE 3.5 ffuAs & 478 8 On Windows, Visual Studio 2015 or later is now required. Tcl/Tk version 8.4 is now required.
TE 3.6 U4 B AEAR T BRAE BRI E ) C99 551, 4 <stdint.h> fil static inline BN,

e 3.7 A KRS BIAESOR AR 5K OpenSSL 1.0.2.

TE 3.10 A & A58 OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

T 3.11 AR A48 C11 compiler, IEEE 754 and NaN support are now required. On Windows, Visual Studio
2017 or later is required. Tcl/Tk version 8.5.12 is now required for the tkinter module.

TE 3.13 A & A48 Autoconf 2.71, aclocal 1.16.4 and SQLite 3.15.2 are now required.
%125 PEP 7 “Style Guide for C Code” 1 PEP 11 "CPython platform support”.,
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3.2 EERBINH

N T RO A, Python JRACAS (& 2T AR B SCIF . BB AR U B AR ORI a4 R

make regen-all

make regen-stdlib-module—names
make regen-limited-abi

make regen-configure

Makefile.pre.in CHFHCSR T A MK ST EATR M A AN T E# 4 e T A, #%K

regen—* make target,

3.2.1 EEMF

make regen-configure iy 2 ¥ i Hl Tools/build/regen-configure.sh shell i 7 4 ¥
aclocal.md XAl configure JIA, B H—4 Ubuntu 2545 > R MRI ALY TR A I 2 A
IR ok g

FEAE IR, DA Ay AT AFEA I AT

[autoreconf —-ivf -Werror

A R SO AT AR PR SEBRIY) autoconf-archive, aclocal fll pkg—config RASEATEAS

3.3 BLE iR

List all configure script options using:

[. /configure —-help

Z: %] Python JEACAL ) Misc/SpecialBuilds.txt .

3.3.1 @Ak

——enable-loadable-sqglite—extensions
1E sqlite3 Bl _sqlite § REH PR G SR AIMED R (BT,
2, sqlite3.Connection.enable_load_extension () J{EH] sqlite3 fibk,
Added in version 3.6.
——disable-ipv6
S IPVO SRy (SR MBINE ), WL socket i3k,
——enable-big-digits=[15]|30]
7€ X Python int XUFHYLLEFR/N: 15 5 30 HLk
TERRNTE LT, Bz R/ h 30,
X PYLONG_BITS_IN_DIGIT & 15 8% 30,
%l sys.int_info.bits_per_digit .
——with-suffix=SUFFIX
R Python ] PUAT XI5 2R BN SUFFIX

7E Windows Fl macOS FERAGZE N . exe (A AT 040 python.exe), FE Emscripten ¥5 5 4
.js, FF Emscripten {¥a#s o~ .html, FE WASI 8 .wasm, MIEHMFEE o h—SFE45H
(AT AT 3R python),
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TE 311 AR K AEASE: £ WASM V-4 FERAJEZN . Js, .html 3 .wasm Z—.
—--with-tzpath=<1list of absolute paths separated by pathsep>

Select the default time zone search path for 2k zoneinfo.TZPATH IE&ZFEA N KB REKZE., S0
zoneinfo P Faid I EC E

BRiAN: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

Z:f] os.pathsep BT FEAT -
Added in version 3.9.

——without-decimal-contextvar

i _decimal P RN G AREAM B SC, AR IMEAM ETFSC (BRIN), 20 decimal
e,

%I, decimal . HAVE_CONTEXTVAR ] contextvars fHit,
Added in version 3.9.
—-with—-dbmliborder=<list of backend names>
A dom B db Ji5 s 2T -
GRERNES (1) RO TFS, S8 EmaR.
¢ ndbm ;
e gdbm ;
* bdb .
——without-c-locale-coercion
50 CHf w0 UTE-8 s 2k (BRIAHET) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE #1 PEP 538,

—--without-freelists
&% JH [ a3 02 B0 AN BFA H Hi %135 . Disable all freelists except the empty tuple singleton.

Added in version 3.11.
——with-platlibdir=DIRNAME

Python JEH 544 (BRIAH 1ib).

Fedora 1 SuSE 7 64 {\i°F-& ] 1ib64 .

Zf] sys.platlibdir .

Added in version 3.9.

—--with-wheel-pkg-dir=PATH
ensurepip B F| wheel L H S (BRANT) .

U8 Linux A& 47 A FT 62 5K 6 2 o0 A 224l 4 4K 35t 5¢ 2. W Fedora f¥ /usr/share/
python-wheels/ H3E F43%E wheel f1, I A%Z%E ensurepip._bundled fi,

Added in version 3.10.
—-with-pkg-config=[check|yes|no]
P17 1Y 24 B pkg-config AN A .
* check (BRIAMH): pkg-config 2y A] LI
* yes: pkg-config Nk,
* no: FLE A pkg-config HIl HAATE
Added in version 3.11.
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——enable-pystats

Turn on internal Python performance statistics gathering.

By default, statistics gathering is off. Use python3 —-X pystats command or set PYTHONSTATS=1
environment variable to turn on statistics gathering at Python startup.

At Python exit, dump statistics if statistics gathering was on and not cleared.
RORANTE

e Add -X pystats command line option.

e Add PYTHONSTATS environment variable.

¢ Define the Py_STATS macro.

Add functions to the sys module:
— sys._stats_on (): Turns on statistics gathering.
— sys._stats_off (): Turns off statistics gathering.
— sys._stats_clear (): Clears the statistics.
— sys._stats_dump () : Dump statistics to file, and clears the statistics.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/ (Unix) or C:\
temp\py_stats\ (Windows). If that directory does not exist, results will be printed on stderr.

ffif] Tools/scripts/summarize_stats.py RIS ITHIE.
Statistics:
¢ Opcode:
— Specialization: success, failure, hit, deferred, miss, deopt, failures;
— Execution count;
— Pair count.

e Call:

Inlined Python calls;

PyEval calls;

Frames pushed;

Frame object created;

Eval calls: vector, generator, legacy, function VECTORCALL, build class, slot, function "ex”, API,
method.

¢ Object:
— incref and decref;
— interpreter incref and decref;
— allocations: all, 512 bytes, 4 kiB, big;
— free;
— to/from free lists;
— dictionary materialized/dematerialized;
— type cache;
— optimization attempts;
— optimization traces created/executed;

— uops executed.
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* Garbage collector:
— Garbage collections;
— Objects visited;
— Objects collected.
Added in version 3.11.
——disable—-gil

Enables experimental support for running Python without the global interpreter lock (GIL): free threading

build.

Defines the Py_GIL_DISABLED macro and adds "t " to sys.abiflags.

See free-threaded-cpython for more detail.
Added in version 3.13.
PKG_CONFIG
Path to pkg-config utility.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config options.

3.3.2 C compiler options

cc
C FiiFanii <o
CFLAGS
C i aetnit -
CPP

C preprocessor command.

CPPFLAGS

C preprocessor flags, e.g. ~Iinclude dir.

3.3.3 HHEIRIEM

LDFLAGS
Linker flags, e.g. ~-L1ibrary_directory.

LIBS

Libraries to pass to the linker, e.g. ~11ibrary.

MACHDEP
Name for machine-dependent library files.

3.3. EEEREI
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3.3.4 Options for third-party dependencies

Added in version 3.11.
BZIP2_CFLAGS
BZIP2_LIBS
C compiler and linker flags to link Python to 1ibbz2, used by bz2 module, overriding pkg—config.
CURSES_CFLAGS

CURSES_LIBS

C compiler and linker flags for 1ibncurses or libncursesw, used by curses module, overriding
pkg-config.

GDBM_CFLAGS
GDBM_LIBS

C compiler and linker flags for gdbm.
LIBB2_CFLAGS
LIBB2_LIBS

C compiler and linker flags for 1ibb2 (BLAKE?2), used by hash1ib module, overriding pkg-config.
LIBEDIT_CFLAGS
LIBEDIT_LIBS

C compiler and linker flags for 1ibedit, used by readline module, overriding pkg—config.
LIBFFI_CFLAGS
LIBFFI_LIBS

C compiler and linker flags for 1ibff1i, used by ctypes module, overriding pkg-config.
LIBMPDEC_CFLAGS

LIBMPDEC_LIBS
C compiler and linker flags for 1 ibmpdec, used by decimal module, overriding pkg-config.

41:: These environment variables have no effect unless ——with-system—11ibmpdec is specified.

LIBLZMA_CFLAGS
LIBLZMA_LIBS

C compiler and linker flags for 1ib1zma, used by 1zma module, overriding pkg—config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

C compiler and linker flags for 1ibreadline, used by readline module, overriding pkg—config.
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

C compiler and linker flags for 1ibsglite3, used by sglite3 module, overriding pkg-config.
LIBUUID_CFLAGS

LIBUUID_LIBS
C compiler and linker flags for 1 ibuuid, used by uuid module, overriding pkg—config.
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PANEL_CFLAGS
PANEL_LIBS
C compiler and Linker flags for PANEL, overriding pkg-config.

C compiler and linker flags for 1ibpanel or libpanelw, used by curses.panel module, overriding
pkg-config.

TCLTK_CFLAGS
TCLTK_LIBS

C compiler and linker flags for TCLTK, overriding pkg—config.
ZLIB_CFLAGS

ZLIB_LIBS
C compiler and linker flags for 1ibz1ib, used by gz ip module, overriding pkg—config.

3.3.5 WebAssembly 3%If .

——with-emscripten-target=[browser|node]
° wasm32-emscripten ¥ FH A4 BUAFE .
e browser (BRIAME): Fimzk /) stdlib, 2kiA MEMEFS.,
+ node: NODERAWFS #/ pthread % #3.
Added in version 3.11.
——enable-wasm—-dynamic-linking
i WASM JE I B 8BRS -
EHASHERE N dlopen. AIIITICIFERI R/ INRE i T BR A SE A 55 BHRI R DR P i S o
Added in version 3.11.

——enable-wasm—pthreads
> WASM J& il pthreads 7 5.
Added in version 3.11.

3.3.6 LFATRYEIR

——prefix=PREFIX
A PREFIX 22385 B4 JE 6 SCF . #E Unix b, BEKAN /usr/local,
SE AT sys . prefix FRI.
VERRBl, PRI PAE] ——prefix="$HOME/.local/" 7EH: % H %23 Python,
——exec-prefix=EPREFIX
& EPREFIX W22 B To R SO, BRI ——prefix.,
ZAE A AEIB T ] sys.exec_prefix FREL.
——disable-test-modules
YR test BB, Bl test WE _testcapi §REIH CBRINSHIFIH 24 .
Added in version 3.10.
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——with-ensurepip=[upgrade|install|no]

PEFF Python 22T ensurepip fird s
e upgrade (ij}\) iafT python -m ensurepip --altinstall --upgrade fiid .
e install : 847 python -m ensurepip --altinstall i’ .
* no : /NI4T ensurepip.

Added in version 3.6.

3.3.7 MHEEIN

NP E A BE R /] ——enable-optimizations —-with-1to (PGO + LTO) 3k & Python. iz
B PERY ——enable-bolt HEARE T HEH KT HHERE

——enable-optimizations

M} PROFILE_TASK JA M VARC B SO S3H90L (PGO) (BRAKHZE ).

C 448 Clang 5% i1 #] 11vm-profdata FF ¥ PGO. 7£ macOS |, GCC A MFIE: 1
macOS | GCC HJ& Clang [ H1Z T .

WAL —-enable-shared fl GCC , i&AJPAZE ] libpython v [)iF SUIG{E - 75 ieai FIAERE 3%
HFREPRMA —fno-semantic-interposition,

Pl eI, URPTRE S IB B AR AR A P SRS R SO e E AR N T . X SR 2 T
E, AR B i A R RIS 2w T . EE Clang 2% flax #6284k W] 5@ b A
CFLAGS il ~-Wno-profile—-instr-unprofiled EFahMHEIE1T.

Added in version 3.6.
FE 3.10 A kAW #E GCC _Fffif] ~fno-semantic-interposition ,

PROFILE_TASK

Makefile Jfi % EFE4A5 & PGO Jf] 5[ Python & 754K,
RiAK: -m test ——pgo —-timeout=$ (TESTTIMEOUT) .
Added in version 3.8.

T 3.13 JfiA & A= A5 B Task failure is no longer ignored silently.

——with-1lto=[full|thin|no|yes]

TEGmiF R B BRI e (LTO) (BRIAHEEH)

LTO K} C #ii%#% Clang FFEMF| 11vm-ar 44 (F£ macOS NIk ar) , PAKSCRF LTO (WHEHR:
(1d.gold 8% 11d).

Added in version 3.6.
Added in version 3.11: ZEffi § ThinLTO 454, #&7F Clang F{#i ] ——-with-1to=thin.
TE 312 JUA Je A A8 B AR G2 SRS 8 ThinL TO JEAR{ES Clang EAERINEALTER o

——enable-bolt

FevFE A BOLT #5452 jm — bk (BRIAMEE).

BOLT J& LLVM 3 H i) —# /- (HIF A B2 G H il 40 b . EAREEOK 11vm-bolt F
merge-fdata A .

BOLT /38K @& — AN 2481500 H H 86 B B AR . 24 80 A 2 I8 i . oA i T H 246 AL
2 B A R I AR T 40 IR + AL AR Bl B 240 + CPU e 4G, It Bt dEra &8
B 4. T LLVM 16 2 Bif BOLT HUASTE S 4637 5 F & (f115 BOLT %A= faist. 5 20 s ffi i
LLVM 16 5 ¥ # A 74T BOLT {4k

28
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BOLT_INSTRUMENT_FLAGS #fll BOLT_APPLY_FLAGS configure ZF & 1] #{ & X N & &
11vm-bolt HERINSLEE A KA IF5m MR BOLT Kt b I T — il ACAD
Added in version 3.12.

BOLT_APPLY_FLAGS
Arguments to 11vm-bolt when creating a BOLT optimized binary.

Added in version 3.12.
BOLT_INSTRUMENT_FLAGS

Arguments to 11vm—bolt when instrumenting binaries.
Added in version 3.12.

—-with—-computed-gotos
TESRAEFRAT A goto TG (e SCRpr gt EBOAE ) o

——without-mimalloc

Disable the fast mimalloc allocator mimalloc (enabled by default).
Z WM IEAS R PYTHONMALLOC
—--without-pymalloc
S5 MR E Y Python AF/) FiLds pymalloc  (BRIAKIEH)
Z: W EAS B PYTHONMALLOC
——without-doc-strings
S TE S SR AR DA A7 T (BRIAJSE )« Python Hi s SURR SCRY A5 ER RS2 510«
ANEX PY_COERCE_C_LOCALE %,
Z: 7% PyDoc_STRVAR () .
——enable-profiling
H gprof M CHEFHMAMITAT CRIANEEH).
—--with-strict-overflow

¥ -fstrict-overflow ¥ Jl #] C 4% ¥ #% M A5 (£ BR AW &0 N 3 AT K &
—-fno-strict-overflow M),

3.3.8 Python @R h4miE

Pl A Python Jg 4517 ——with-pydebug SHUIHIFE.
TR AR PR -
o BOARRIrA S {8 warnings B, BRINES S U852 =Y.
* ¥£ sys.abiflags LA d #ic.
e I sys.gettotalrefcount () %N,
o AT ENA -X showrefcount ,
WS -d i AT EIN PYTHONDEBUG A7 & TR b 4% «
WX __1ltrace_ AFHYSCRE: QA ST AR B W SAE T R SRAEDE PR b s A ARZ JGE
e ARSI 1, DASEAS I G X Ut AN Y AP 1R

e SE X% Py_DEBUG il Py_REF_DEBUG .

o WNEfTIGE S . 4 %7H #ifdef Py_DEBUG Al #endif LS., B assert ( )y
PyObject ASSERT ( ) Wi AE NDEBUG 7% (HiE&EW-——with-assertions @ﬂﬁﬁ

W), FEMEEFT Hﬁﬁ%‘ﬁ
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= TN BRSO A R A A

— @ Unicode I int XPGRIN;, AAFHAEMRCEIET 7T, A2 S EM T ARG X
%o

— PR BE I TE IR B 24 Wi e 1) R B A T AN 25 | A e

— KA AR BR AR B AN UL M B 57

- BRRERR (ge.collect () M%L) XIRTGRM—BE#IT— 2o AR A .

- WR SRR B 72 28R, Py_SAFE_DOWNCAST () SR E AT i A e i1 O«
Z: I, Python FF KA R E S with-trace-refs.,

TE 3.8 JiuAs J& A A% B : Release builds and debug builds are now ABI compatible: defining the Py_DEBUG macro
no longer implies the Py_ TRACE_REF'S macro (see the ——with-trace-refs option).

3.3.9 ik EI1n

—-with-pydebug
FERRAL X T 4% Python: & L Py_DEBUG (BRI KHEEAD).
——with-trace-refs
J TR RS R (BRAHEEH ) .
BRI -
e %EX Py_TRACE_REFS %7,
e A sys.getobjects () PR,
o WRIEAS BN A PYTHONDUMPREF'S .

The PYTHONDUMPREF S environment variable can be used to dump objects and reference counts still alive at
Python exit.

Statically allocated objects are not traced.
Added in version 3.8.
T 3.13 JiiA & A= A5 T: This build is now ABI compatible with release build and debug build.
—--with-assertions
JiFEI R CWis: assert(...); fl _PyObject_ASSERT(...); (BHAAEM).
IR BB SEL, WHE OPT ik & AN E 3 NDEBUG 7%
Bl --with-pydebug ¥ (FiX%FHEX), A LUK .
Added in version 3.6.
—-with-valgrind
JEH Valgrind - (BRIAZEH] )
—-with-dtrace
JE ] DTrace (BRIAZEH).
25 F DTrace £ SystemTap iz, CPython.
Added in version 3.6.

——with—-address—-sanitizer
J& H AddressSanitizer PIfEAS IR asan, (BRIAKHZEH).
Added in version 3.6.
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——with-memory—-sanitizer
J& ] MemorySanitizer N7E4EIRFG msan, (BRIAHEEH) .
Added in version 3.6.
—--with-undefined-behavior-sanitizer
J&4 /]l undefinedBehaviorSanitizer K& X AT A6 ubsan, (ERINHEEM ).
Added in version 3.6.

——with-thread-sanitizer

Enable ThreadSanitizer data race detector, t san (default is no).

Added in version 3.13.

3.3.10 ffEgSiEIm

——enable-shared
JE 3L Python i 1ibpython M4 (BRINHEEN).
——without-static-libpython
R 1ibpythonMAJOR . MINOR. a, tHARZ%E python. o CRINSHIFIFLLE).
Added in version 3.10.

3.3.11 B

--with-libs='1libl ...'

MR (BROAARZ).
——with-system—-expat

M 2361 expat G pyexpat B (BRIAHA).
--with-system—-libmpdec

Build the _decimal extension module using an installed mpdecimal library, see the decimal module
(default is yes).

Added in version 3.3.
TE 3.13 JiA & 4225 ¥ Default to using the installed mpdecimal library.

M 313 BGEARNEWAF R, HAE 3.15 U E: A copy of the mpdecimal library sources will no longer
be distributed with Python 3.15.

S UL
LIBMPDEC CFLAGS and LIBMPDEC LIBS.

——with-readline=readline|editline

Designate a backend library for the readl ine module.
* readline: Use readline as the backend.
« editline: Use editline as the backend.

Added in version 3.10.

—-without-readline

RNii% readline i (BRIAS).

NiE X HAVE_LIBREADLINE %%,

Added in version 3.10.
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——with-1ibm=STRING
K Libm £ PR #i00 STRING GERATE AL RGN E) -
——with-1ibc=STRING
H Libe C RN STRING (BRONTE LRGN &)«
——with-openssl=DIR
OpenSSL H#R H 5% .
Added in version 3.7.
—--with-openssl-rpath=[no|auto|DIR]
U #: OpenSSL EMIZATIPEH % (rpath).
* no (BRiN): AKX E rpath,
* auto: W§--with-openssl fl pkg-config H &l rpath.
* DIR : H 1% rpath,
Added in version 3.10.

3.3.12 Z&2M%kIn

——with-hash-algorithm=[fnv|siphashl3|siphash24]
#E#E Python/pyhash. c RAMMGAH .
e siphash13 (ERAH);
* siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: #4717 siphash13 3 H 251 EA(E .
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
e shal,
e sha256,
¢ sha512,
e sha3 (7 shake),
e blake2,
Added in version 3.9.
—-with-ssl-default-suites=[python|openssl|STRING]
2 7 OpenSSL BOIAH B BT AFH
* python (BRIAH): R Python HEFZRESE
e openssl: {38 OpenSSL BHAE AN,
* STRING : R} HE LFiH.
Z 0, ss1 Bk,
Added in version 3.7.
T 3.10 A KA AR P python Fl STRING 238 TLS 1.2 B A Ee AR il .

32 Chapter 3. EZ& Python



Python Setup and Usage, A {Thi4 3.14.0a0

3.3.13 macOS i%&In

See Mac/README .rst.

——enable-universalsdk

——enable-universalsdk=SDKDIR
BlzESE ) —dEHIR A . SDKDIR $8 5% MR 1 ) macOS SDK - (BRAHTS ) .

——enable-framework

——enable-framework=INSTALLDIR
@1 Python framework , iR RAE4EN Unix Z4MT. IESHCINSTALLDIR §85E T 90542 (%
R o
——with-universal-archs=ARCH
TR B B AT A ] —BEHI SO Y BB T ——enable-universalsdk B A AL
sk
* universal2,
e 32-bit,
* 64-bit,
* 3-way.
e intel,
e intel-32,
e intel-64,
e all,

——with-framework—name=FRAMEWORK
& macOS 111 python HEZEAEE A FR, AN 4% E T ——enable-framework WAZL (BKIA: Python).

3.3.14 iOS Options

See iI0S/README .rst.

——enable-framework=INSTALLDIR

Create a Python.framework. Unlike macOS, the INSTALLDIR argument specifying the installation path is
mandatory.

—--with-framework—-name=FRAMEWORK
Specify the name for the framework (default: Python).

3.3.15 R YRiFiEkIN
G, SRR SUE, AT TN E CPU ZEAl sl-F- 5447 Python. X U415 26— M X
-5 1 Python fif R . A4/ Python IRARIAZI5 22 L 4131 T 4L Python JIRASHIPLHL .
--build=BUILD
MTFAE BUILD _EPATHEMICE, @# H config. guess il #EH],

——host=HOST
X Gk AR EEAE HOST (H AR 1-5) Lz ife s
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——with-build-python=path/to/python
FEXT A G IFAL B python #FHI SCIRR B AR
Added in version 3.11.

CONFIG_SITE=file
Fi 1) — AN A TG B E A I SO A AR
N config.site LA

# config.site—aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes
ac_cv_file__dev_ptc=no

HOSTRUNNER
Program to run CPython for the host platform for cross-compilation.

Added in version 3.11.
X G il

CONFIG_SITE=config.site-aarch64 ../configure \
—-build=x86_64-pc-linux—-gnu \
——host=aarch64-unknown-linux-gnu \
——with-build-python=../x86_64/python

3.4 Python ¥ &4

3.4.1 MEBRFHEENM

e configure.ac=>configure;

e Makefile.pre.in =>Makefile (H configure £#);

e pyconfig.h (H configure fIZ);

e Modules/Setup: ] Makefile {#i ] Module/makesetup shell fiiAS# ) C §7fE;

34.2 FEMESR

Ctff (o) AERNZRM: (Lo) M.

« —MEEE Libpython (.a) 2HXIEQIET.

* python.o fIEZSFE 1ibpython #5EH: 2| A F2)7 python Hi,
C ¥ B2 h Makefile ¥ (3], Modules/Setup).

3.4.3 =ZE Makefile B#x

make

For the most part, when rebuilding after editing some code or refreshing your checkout from upstream, all you need
to do is execute make, which (per Make’s semantics) builds the default target, the first one defined in the Makefile.
By tradition (including in the CPython project) this is usually the a1l target. The configure script expands an
autoconf variable, @DEF_MAKE_ALL_RULEQ to describe precisely which targets make all will build. The

three choices are:

e profile-opt (configured with ——enable-optimizations)
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* build_wasm (configured with -——with-emscripten-target)
* build_all (configured without explicitly using either of the others)

Depending on the most recent source file changes, Make will rebuild any targets (object files and executables) deemed
out-of-date, including running con f i gure again if necessary. Source/target dependencies are many and maintained
manually however, so Make sometimes doesn’t have all the information necessary to correctly detect all targets which
need to be rebuilt. Depending on which targets aren’t rebuilt, you might experience a number of problems. If you
have build or test problems which you can’t otherwise explain, make clean && make should work around most
dependency problems, at the expense of longer build times.

make platform

Build the python program, but don’t build the standard library extension modules. This generates a file
named plat form which contains a single line describing the details of the build platform, e.g., macosx-14.
3-arm64-3.12o0r linux-x86_64-3.13.

make profile-opt

Build Python using profile-guided optimization (PGO). You can use the configure ——enable-optimizations
option to make this the default target of the make command (make all or just make).

make clean

Remove built files.

make distclean

In addition to the the work done by make clean, remove files created by the configure script. configure will
have to be run before building again.'

make install

Build the all target and install Python.

make test

Build the al1 target and run the Python test suite with the ——fast—ci option. Variables:
* TESTOPTS: additional regrtest command-line options.
¢ TESTPYTHONOPTS: additional Python command-line options.

e TESTTIMEOUT: timeout in seconds (default: 10 minutes).

l'git clean -fdx isan even more extreme way to “clean” your checkout. It removes all files not known to Git. When bug hunting using
git bisect, thisis recommended between probes to guarantee a completely clean build. Use with care, as it will delete all files not checked
into Git, including your new, uncommitted work.
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make buildbottest

This is similar to make test, but uses the ——slow—ci option and default timeout of 20 minutes, instead of
-—fast-ci option.

make regen-all

Regenerate (almost) all generated files. These include (but are not limited to) bytecode cases, and parser generator file.
make regen-stdlib-module-names and autoconf must be run separately for the remaining generated

files.

344 CHRR

HLEC Y RRAE NN SRR, el sys B, BA17ERE LT Py_BUILD_CORE_BUILTIN ZIE
DURHIEE . PERHSE _ file  JEME:

>>> import sys

>>> sys
<module 'sys' (built-in)>
>>> sys._ file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '_ file_ '

Hith C ¥ BN NS AN, il _asyncio fidk, BAEE X T Py_BUILD_CORE_MODULE
FEHIEO 7, #F Linux x86-64 _F {51

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—~64-1linux-gnu.so'>

>>> _asyncio._ file
'/usr/1lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-1inux-gnu.so'

Modules/Setup T Makefile H AR, PARIE C ¥R, FECHRFL, C it iy s, bR
iC *shared* Z & LMY g @ N &% .

% PyAPI_FUNC (), PyAPI_DATA () il PyMODINIT_FUNC JE Include/exports.h FHE L E K2
& LT Py_BUILD_CORE_MODULE i A [f:

e U1 Py_BUILD_CORE_MODULE EF X 7T, {#iff] Py_EXPORTED_SYMBOL .
o LI{# ] Py_IMPORTED_SYMBOL ,

W% Py_BUILD_CORE_BUILTIN #{&fiRH FAEME N IL M A C ¥ B L, B PyInit_xxx()
REGIASH S, S8S AN InportError .

3.5 GmiFRFBERNERE

A . /configure FIMEEAS R EREIN, ok Makefile fififf,
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3.5.1 TAbEEHRE

CONFIGURE_CPPFLAGS
AR g CPPFLAGS IW{ERE#SS . /configure B4,
Added in version 3.6.
CPPFLAGS
(Objective) C/C++ FHAL BEES AR, BIAN, W2R K SCORAL T FEARHE Y H 5% include_dir v, 35 1§ )

—-TIinclude_dir .

CPPFLAGS fll LDFLAGS ¥l B4 F shell [ELDATE REMS T FH ISR AR 2 38 8 1 H SR T sl
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
A RS AT S SN T A AL PR ARG o

B 4N N: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

Added in version 3.2.

3.5.2 miFFFEE

CcC

C i 2o

Bin: gcc —pthread.,
CXX

C++ GriFas 162 .

Flfn: g++ -pthread.
CFLAGS

C HiiFatras.
CFLAGS_NODIST

CFLAGS_NODIST HT MR REAS AN stdlib C ¥ J@g. — HAL 4T Python W24 BEAN G 2 AR 7R 22 i
A CFLAGS [—B4r IR a] i & (gh-65320),

Felih, CrLAGS AR Y4405

o JRIFEIEAR T VBT MO X E SRR . -1 AR MR A 0408, I A
CFLAGS R TEFRERRFL SE T user- Al package- |2 T2 ALY T AR,

o SRR AN ~Werror FA AMUICTEIE G B H P4 AL AT G X FE R R bR
Added in version 3.5.

COMPILEALL_OPTS
YHAF make install Y PYC CFRHES compileall Ay 4THYEIN . BRIA(E: -50.
Added in version 3.12.
EXTRA_CFLAGS
M4 C Hiddnds 2.
CONFIGURE_CFLAGS
ASE CFLAGS I{HAZ 4 . /configure A,

Added in version 3.2.
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CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST W{HAZ S . /configure A,
Added in version 3.5.
BASECFLAGS
Fhlign ARG o
OPT
Abrs.
CFLAGS_ALIASING
JEARER RS 4 bR, T 4 Python/dtoa.c
Added in version 3.7.
CCSHARED
T I R A b s
f5ilf, —£PIC ¥E Linux 1 BSD EA#f.
CFLAGSFORSHARED
AR AT GSCIEIS In T AN C Bk
, #RIAN: $ (CCSHARED) , j--enable-shared YIS, W= 456
PY_CFLAGS

L5y N “N: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

BRiAk N $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal ,

Added in version 3.5.

PY_STDMODULE_CFLAGS
TR X R SR C Ak

LON N Sh: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
$ (CFLAGSFORSHARED) ,

Added in version 3.7.

PY_CORE_CFLAGS
24NN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

Added in version 3.2.

PY BUILTIN_MODULE_CFLAGS
PR, RFARE R TR N BRI posix bk
BRiAH: S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify 54>, Purify 2 —WIFHRET -
B ZFfrE ORMER ).
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3.5.3 SRR EN

LINKCC
FF#7 python Ml _testembed R FRUERE R M2,
ERIME: $ (PURIFY) $(CC),

CONFIGURE_LDFLAGS
A& LDFLAGS RI{EM %25 . /configure A,

WA E CFLAGS , LDFLAGS %, XFEM Pl n] DAZEM 24T LA B AR N Se0g, 1A fil
ilf 2] P (B

Added in version 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST i =5 CFLAGS _NODIST Mi[al. — H 34 Python NI 4 HEA 5515 #5 AR
TR A LDFLAGS H—HB4r PR Al B (gh-65320).,

B, LDFLAGS AN 24485

o JmiRARiEh L T AR R E R . —L AR B G IR, I H LDFLAGS
W AT AT AR ES B S5 T user- A1 package JE LY —L AR

CONFIGURE_LDFLAGS_NODIST
AFE: LDFLAGS_NODIST FHAE Y, . /configure A,

Added in version 3.8.

LDFLAGS
Bepmgsbiad, B, SRR T AR MERY H 5% lib_dir P, W5 -L1ib_dir,
CPPFLAGS Ml LDFLAGS #5544 shell FE AT BEMS (i FH BREEAR B i 18 @ 10 H A P B

LIBS
FEREANRAG , TEREH: Python W AT SCPRRTIF R AL 15 45 BEHER o
Tﬂt{[] o -1rt .

LDSHARED

WEE— IR L

¥RIAH: QLDSHAREDG@ $ (PY_LDFLAGS) .
BLDSHARED

L EE 1ibpython BYfiT 4.

BRiAH: @BLDSHAREDR $ (PY_CORE_LDFLAGS) .

PY_LDFLAGS
BRiAA: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY_LDFLAGS_NODIST
BRAK: S (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

Added in version 3.8.

PY_ CORE_LDFLAGS
T AR R G U A R A
Added in version 3.8.
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cHAPTER 4

£ Windows _E{& B Python

AR CRY B AEARIALE Microsoft Windows _F{#i Jf] Python i Y. T f# {45 2 T Windows #4724 .

ANEFRZLE Unix REGAIRSS, Windows KAFEITA 32 R 4G5 L HFAY Python Fil 2225 k. 4 T il Python 1]
., Z4PAK CPython FI B\ AHEAS KA1l 41k T Windows ZAEFEFF o X BL22RE Ry - gl ) ok 22 3% i P
2% Python “Z2RE i, ALk sp b A P A2 DR RS R ZE . B R P U RENS M B B HLAS LR A ] Pk
T78%%, IFRAL T X B R e A Hb 23 & ) SR ZIP S

i PEP 11 firi&, Python % i A 54~ Windows ~F- &5 19 37 F5 (U FR T8 Microsoft il >4y b 4E K 3¢ 5 J& #A
WHIIUAS . X IR S Python 3.14 3+ Windows 8.1 M HJFHIMA . WIERARTEE Windows 7 SCHF, 1544
Python 3.8,

Windows $fit TR Z R RIA LR T, BN L3RR P 3 — B R

TG AL W TR AL, X Python YEATALAZSBUIN H K IF A AR, B k.
Microsoft Store &, J&—/ & H Tz TIARIE, H-6H IDLE s HAh T & FREER#7 5 Python “Z3& . B
L Windows 10 s BB RS, (HA] DAL R ZEE A SR AR . Bl TiF2EHEm SRS
7] Python JeH. T H..

nuget.org %% ¢, JE TR E N R G EH L% . B0 HT#% Python @iz T4, (HANW] 58 H.
g Rl ST TN =

ST K , J2 Python HY/NIZAEAL, B B A ECH) I IR
41 EERRER

411 ZRERE

U/~ Python 3.14 ZZ%E AR P ATHE R 3K - 32 (A1 64 SEASHI A WA~ web installer (45 42454) 24>
NIRRT R, B R, IRETR B A N TR AR offtine installer  (BSEZHEAL) N
PN LT TR A, AT RB U RS 2 Internet 142 T . 1HS 5 % F #ia AT IRAE 2Rl i
WG 2R HAD

R IG, ATDATERE AR N2 —:

41


https://www.python.org/downloads/
https://peps.python.org/pep-0011/

Python Setup and Usage, A 1Thi# 3.14.0a0

&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

TNSEPE “Install Now (57 R[i4¢3%)7:

. I *ﬁﬁ%%}ﬁﬂﬂ%f?ﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & ) %

* Python 52234 B i I - H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o PFREBehRERE , B, JEsh#s M pip

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

VR < HE LT P ARVFRERRE: BRRINIIEE . RO HAE IR R R . AR B
PAAT S B SO0, SRR B e

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
Python %725 F| Program Files H 5+
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
LA E) AT DA H] R e
B o W] AT G5 136 Ry 40 T
o MR, LR H SRR INE R YL PATH
o PGETT B A AT A
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4.1.2 B MAX_PATH PRl

Ji s | Windows %A K BRI R 260 4T XM KT I AR T R o o B0 5

TEFOH A Windows Hr, BUBR G AT g5 2K 24 32,000 N EAF. (HFEZLEEE R EE <8 H Win32
KBgAR” dHAmg ., siAEyd 364, HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
T 3.6 A A A8 B Python S T 1 XH BEARIN SEHE -

4.1.3 Ft Ul 23

AR UL PRI I ] DA A QATH8 € , AVFIHA LR FAEF 2 Las B 2%, T P
KHo B LATEARSE I UL B 00T BB 2, DASE Rl— 2B (E

AT GE T /2 AT RER ) IR R A

HIR ik

Ipassive R PR Jo R A2 E.
/quiet LGV AN s ATRAT UT
/simple B 1k P

/uninstall FEB% Python (JCFFHAIN)

Nayout [directory] T | % A 201
/log [filename] F68 5 H e &

A HA TR 2 %0 name=value , HAEERE 0 REAFARE, 1 RBAPEA RS, W
FHIEIAY SE RSN FRATE Fr7R o
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B g BINME
InstallAl- A FrA FH Pacss. 0
1Users
TargetDir %% H 5% JLF InstallAllUsers 164%
Default- N A P ER SProgramFiles%\Python X.Y By
AllUser-  \NZ&EEEAE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- YT 23 m ) $LocalAppData%\Programs\Python\PythonXy i
faultJust-  BRIAZ23EPRAE $LocalAppData%\Programs\Python\Pythonxy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FE/RIBGABEEX (%)
Custom- 3 [H
TargetDir
Associ- AR T fmahay, W1
ateFiles  BIESCFRHK .
Com- FrA oy SUEHIER O
pileAll .pycC .
Prepend-  PFLZREFNAHFEHM 0
Path Z| PATH ¥ .Y TN
Z| PATHEXT
Append-  FFZBEFNA HFEM 0
Path 2l PATH H .PY R0
2| PATHEXT
Shortcuts AR %, NEREAE, 1
SCRY AN IDLE A 7t e
WIEY
In- 473 Python F-JJf} 1
clude_doc
In- LRI R S 0
clude_debu
In- YT R F R U E 1
clude_dev Cff. AW&IX— 1] g
FECERATH
In- % python.exe PAN 1
clude_exe #H . ZWg I InT
B BB
In- 8816 B F Windows 84 1
clude_launc Python 2 %) 25 .
Install- N A A P &R 1
Launcher- & 3 #%. & 5 =
AllUsers Include_launcher
BE N 1
In- GERARUEERNY R, 1
clude_lib 44 WX — 2 1] Bg - B &
R H
In- LARARSEIY pip F1 setup- 1
clude_pip tools
In- ZHRMAFSE . 0
clude_symt pdb)
In- 4 Tel/Tk SCHFAINIDLE 1
clude_tcltk
In- HARUE FEMIA B 1
clude_test
In- RS R T A 1
clude_tools
LauncherO %% /5548, XKE O
= k zéﬁﬂ H BA
4§imp1e- iﬁjlj RS g%&gﬁ {JI 0 Chapter 4. 7 Windows _E{#F Python
Install
Sim- A2 ULt s (%)

pleln- I E S Y e,
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

[pythonf3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0 }

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
FeSm— AR RIR T, A Feif B E X

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

R, AR sas B BT Rk, I LA R 2 & B shasi A #UUN Ta P2 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

N
<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

414 BTFREE

I AW 205t P R AL E5 Python AYJSESE N IRINRE, USRS L X LI E AT AETE 2 Internet JE 4
N TG ANRBE, W] AR N BT AT RERALIE, DABIEE—ANSE RIS, 1A R ARG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR fir % DA R 30T W] BR3P . IFICAF2ERF python—3. 9. 0. exe Bl 24¢
TR RSEPR 20K, FFAE B B b A8 1~ H S DARE G [R] 24 SCPR R A b 58

{python—3.9.0.exe /layout [optional target directory] ]

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%% Python )57, RXWI DAL Windows HifY “FEfF MITIAE” T HISMEUMERIIRE. 2k Python 4% H I
e CHIBUEST DR TAT I R

BT R G A 8 O AR TS I B BRI BE - R SE O S R N 2 2 B R AR TN 2. R
B TR AR BRI, B2 H o EABEnX LY, R B st 4N bR % )5 BB 2% Python,

ALY R 2 BRI IR R R BT SO, R N R B A B Ay S

“EIERT Rt MER Python, {Hi& A T Windows &9 Python i # % BxAh, BAE “FEFFFIZIRE” A HEH
%H.
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4.1.6 Installing Free-threaded Binaries

Added in version 3.13: (Experimental)

$411:: Everything described in this section is considered experimental, and should be expected to change in future
releases.

To install pre-built binaries with free-threading enabled (see PEP 703), you should select ”Customize installation”.
The second page of options includes the "Download free-threaded binaries” checkbox.

M Python 3.13.0 (64-bit) Setup

Advanced Options

(J Install Python 3.13 for all users
B Associate files with Python (requires the ‘py’ launcher)

B Create shortcuts for installed applications
(J Add Python to environment variables

() Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

Customize Tnsia ;
C:\UsersWlll AppData\Local\Programs\Python\Python: Browse

pL;lth()r] You will require write permissions for the selected location.

f. W

windows

Back Install Cancel

Selecting this option will download and install additional binaries to the same location as the main Python install.
The main executable is called python3. 13t . exe, and other binaries either receive a t suffix or a full ABI suffix.
Python source files and bundled third-party dependencies are shared with the main install.

The free-threaded version is registered as a regular Python install with the tag 3. 13t (witha -32 or —arm64 suffix
as normal for those platforms). This allows tools to discover it, and for the i& ] T Windows 8% Python )2 %) %5 to
support py .exe -3.13t. Note that the launcher will interpret py .exe -3 (or a python3 shebang) as “the
latest 3.x install”, which will prefer the free-threaded binaries over the regular ones, while py .exe -3.13 will not.
If you use the short style of option, you may prefer to not install the free-threaded binaries at this time.

To specify the install option at the command line, use Tnclude_freethreaded=1. See %, T # % % for
instructions on pre-emptively downloading the additional binaries for offline install. The options to include debug
symbols and binaries also apply to the free-threaded builds.

Free-threaded binaries are also available on nuget.org.
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4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store fi & —™5) T4 %<1 Python fiRERs , FBLEXTEAC BRI T EH, GIanH T80,

BRI L, EHOREHA BT rY Windows 10 B0, F7E Microsoft Store [ JIJ F2 ¥ H1 48 % ”Python
3.147 . B EddEn v A2 T B Python Software Foundation % 77 F 4235

H % Python KFURZAE Microsoft Store E 5 e fit. AIRTORGEAIF, MFIREBA RS IEFHIE.

TS, I DAETF G2 R ) 5k 2 3h Python, Bk 3% 0] DAZE Ay A HE 75475k PowerShell 235 i A
python BE3. WANTPAMIA pip 8 idle SRAFH pip #1 IDLE. IDLE tEFF4fZEH I,

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(o 3. x BEEHENNFE A, Hlan3.14 ). £ RE-—> £W--> MAMG @IS, Mk &2
W, R SRS KRBT python MiiA . AHHALR pip Al idle HBEFRN python ilAR—E.
AIPA# A python —m venv A& B IIAEEH-BOE H IEH B .

WRAIRE B L% T 73— HUAS ) Python I E 7 MBI /RE) PATH A8 g, ABAERAEN python.exe
A3 B Microsoft Store AR . EFEIFT L%, 5 python3.exe B python3.x.exe

py . exe JHBIAPRRLIN Python 224 it , (HEILIEM HI R F AL G0 &R 45 LR it

MR Python, FHFIIT “BLE” HAA “RONREFRITIRE”, sEAE “JT4R” Fh4kF] Python, SRS A
wr AR I EIEFIHERIZ E % Python R P FTA L, (EA S ERATAT FE AU PR

4.2.1 EX08915)3
FiE . ERRAAIEH B RN EER

H1 T Microsoft Store [ FIF/F (BRI, Python 7% il G Jo 4% S = B TEMP FIVEMRIITHEE A
Vil AR, BREAB—DRARIA . WRARMEADTE S0, WTFRELR e R 2R
TEIZ 1T I, Python K {fi F 4144 Windows SC {4 3¢ F1 33 M R Wi () — A FAA B A< i, 40 SR PR B AR
£ $APPDATAS 4 c:\Users\<user>\AppData\, W45 A C:\Users\<user>\AppData\Local
B £ 5 A F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.
Python.3.8_gbz5n2kfra8p0\LocalCache\Local\,

LR, Windows KR [0k H AL SO S0, BUE AR SCHEARAE , WHR R B #1445 Windows
HsE W e, FlinsiEl c: \windows\System32 1% [0 C:\Windows\System32 WJNZEN_E C:\
Program Files\WindowsApps\package_name\VFS\Systemx86 N

PRATPAfE] os . path.realpath () FENEMTHA SO H LB AR:

>>> import os

>>> test_file = 'C:\\Users\\example\\AppData\\Local\\test.txt"

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbz5n2kfra8p0\\LocalCache\\Local\\test.txt'

25 A\ F| Windows YRR, SN TITHR:

* M HKIM\\Software BEHUE B AR VFAYIT H G R SUHH) registry . dat WAEGIF.

o YRR B EAFTER 7] HKIM\\Software G A, RMEk BA SRR VR

o 280 ARl R I SEAE AR BT P AR IERR R 5 RAX BB [7] HKLM\\ Software 5 A M VTR .
A% I KR A B R T PR S L 4, 35 A ) Microsoft T 37 A 58 4% W] A5 IV B9 SCAY, 24 Fi 7 T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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4.3 nuget.org L&

Added in version 3.5.2.

nuget.org J&—/ME A Python $1J55, I TESCA 4272 Python Y R GERYFF SR MM L. 18 Nuget
s& “NET RO EES", (X T atmn TR ERY, el MR TAE.

Vil nuget.org SRIPCA KA nuget FIEHIEE . TIHAYHZX] Python JF A AN FORME L LB T .

nuget .exe T LET DL E M https://aka.ms/nugetclidl Nk, U0, i curl 8% Power-
Shell, fifi 1% T H-2%% 64 fi78} 32 fi fe it 4% Python:

nuget.exe install python -ExcludeVersion -OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FIRPERRE A, THIRIN —Version 3.x.y . Wi EZEAM - B, @R THT. B
BT, FHREMARSEMAMMRE, WA -ExcludeVersion BEI, W& FRFFALE 221
FEMA . T H B2 f Python “Z2%4[¥) tools Hk:

# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

J

W, nuget WATTIG, WARVATLRBOFIRAI MU e kiGN 86, PRSP 6 H R
WZRE . MARAEMHZ BIAGRE SCHE, W2 CLARGER A shihdT i

%7 tools HifAM, A —4 build\native H3k. B & MSBuild Jg 134 python.props ,
AIPAFE C++ T H A fil SOk 5 | Python 4225 . A 5 638 K5 1 Slie AR P (S F AR SR S A

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version,
www.nuget.org/packages/pythonx86 for the 32-bit version, and www.nuget.org/packages/pythonarm64 for the
ARMO64 version

4.3.1 Free-threaded packages

Added in version 3.13: (Experimental)

$&1¥: Everything described in this section is considered experimental, and should be expected to change in future
releases.

Packages containing free-threaded binaries are named python-freethreaded for the 64-bit version, pythonx86-
freethreaded for the 32-bit version, and pythonarm64-freethreaded for the ARM64 version. These packages contain
both the python3.13t.exe and python.exe entry points, both of which run free threaded.
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44 THABE

Added in version 3.5.

IRAXZATIRGE — M 5 fe]s Python BREEHY ZIP SCIF. & BAENE NS — MR —i ), A2
A PE I

EMEGG, AR S KM L) SHAPNRSETERE, UFEMELE. RETERRERNTC RN
WAL PRUEPEVE TS HIFFLALIY oy e SCHREREE—A ZIP U, LT python3.dll,
python37.d1l1l, python.exe fll pythonw.exe, HHPANEFE Tcl/tk (BIEFFAERBITCHME, W Ide
%) . pip Fl Python (A4,

ik A A AT O $E Microsoft C Runtime , [ 8 )7 42 2 17t e 2 ik T . G247 7] BB
B 4 P 50 22 2 e ) P i & 46 b Bl i Windows Update [ 322235, I H.AT DA T 7E £ 48 H 3 3k 3
ucrtbase.dll KAl

=7 E % o BRI 5 A RATH 2% o XA BAT IR S8 R L Python 2RI RE(E
pip A PR K AR, A n] DA/ HRF pip (S BRI EUEAT A S SR Gl H, = RtE N
W RR I —TR7r (AT ) AbBE, PAEIT 2 N SIFE ) 1 P S B0 2 i RERE A DR SR AR e 2 -

A T AT P ERE B

4.4.1 Python iR

Hi Python 4 5 ) B B2 P AR — @ SR P T il — s, FEIXAMEOLT, AT ABE R A SURATIE %
Fetarh Ly Python IFLA IRAS . IR E N %A ZEMN EEENR, ENZERRGZ L), HPE.

B & I AT SR R B R 7 2 — LB, (HON ) PP it 7 e A (R 0 7 i A4 JE 3
BOA W B AIEREWIRR AL Python FIzA7Hy: PARRATLAER], 2~ FIMURAE B 0] DASRE , SCIFSRIKAT
PAIEH AT TERZEIEOLT, B E OB iz K s 2 i 1 e 4 Tt RE IR Py_Main

AT B 7 e P B A BRSO PR PR K, B i a4 S BCE ER A python. exe 5
pythonw.exe . fEXFFILT, MR RN Python MARISLERA AR, H HI Al ETCIEFSH
5 HAMIEZEZ 171 Python $ERR B KB IX 4Pk .

XAk, A% Python A RATSCIF—EAEN H SR 2E%E, PARRORENTERAR BRI (LM
WEshds, BATARE T HAUALE, POMTER SN R F Z ATA L 1R E R AR

4.4.2 g )\ Python

I s AR 9 55 14 17 ) R P 8 o 5 AR U AR 15 5, i A Python AT HCAT A T IL H B9 3
W, NIRRT AU, FHLEE K ] python. exe BUEIEMM python3.dll . TLif
SEMPRE DL, RF B S AT IR 40 2 I AR 222 ) 1 H Sie gl /2 PABR BERT I 2K ) Python RS o

SRR, SR AREENEATOIE, OATERIIR MR R 2 A LS i R AR /0,
(AR A S BAT HOMI L2208 2 TR A ARAR X 51
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4.5 EHHESHE

e T HRUER CPython KATHUZ Ah, A —LL S HEMIRErE e tl. PAT @ TCAS o 3 BE ) RE Y 71
2

ActivePython
AAZFE MR BT, S0k, PyWin32
Anaconda

TATHIRFEREE (4 numpy, scipy Al pandas) Fl conda flEHEAS

Enthought 5 845 HZS
“F—4CH Python SIS FIAR”

Z Hi Enthought $2{#t " Canopy, {HELZ: - 2016 AF454 /1l

WinPython
FiE T Windows Y KATHR, A& T B G R I @ R M T A .

THVERL, XL AT REA (5 ol A Python sICHAR , H HA fi#%.0 Python [ BAAES 850 H .

4.6 & Python

BT PR 7 24T Python, W] DA FE/E Windows HVEE M — L BRIAFREEAS 5. AR R P4t
HET NG ELE PATH Fl PATHEXT A8 & (30, (HIX A0S T4 . & fmacds. WREEEEHZ
R ASH) Python, 172 [&{#i f1& )1 T Windows 2% Python j2 #) %%

461 Mig: HRERETE

Windows 7t VFE T 120 BIAT RS B AT BERHE I, SONGIRHE fr 4 I B
S B BEREE R, W TIF A MR set @4

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS;C:\My_python_lib
C:\>python

X SEPA AR B A B MO Y ] TR A R PATRAT A A a4, I, mizds il 6 5 sh B B AR
AR AR AR IR S

EE S TSR0 IE R, ARV E IR &S R AR I (. @K1 % python. exe [}
H Sz 3k 8 ek PATH 20 P2 2 E i iAS ) Python B3 I v

BUR AMB R ERAIMEAS B, 3 PR R R RT, SFTFRGEEN SR A%RIKE,
SR EA SRR L. FEMRHEAE S, AT PARINE S PR G AR, BN ARG, BRE
KT EMLIEAT TERR G5 (EAEPE BLAR ) .

Frik: Windows 2KF ] SR HBIAE RS AL R 26, XA BESTEBI PATH IS EUEIME R

PYTHONPATH A8 &4 Python [ FTA ARG, LIRSS H A2 L85 Brfg B 42 10 Python it
AT, 75 MR TR A B A B .

S U

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H ) ERIRAL R id

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1

MT IR BORMEA B set s
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https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx

T RAMBEUGREA R setx fird

4.6.2 &} Python T {730

TE 3.5 JA B AR .

B T 1 S Y Python MRRRERR AT IR A2 A1, FAT RRIEANE Ay Q8RR 4F i3] Python. 22447
FA — AT A R B

AR — UL, WTRARSEARIC Ty “FF Python YRINFIFAEIAS " AUBEI, AN F-RE 2% (i
BEINME] PATH . EIRINT Scripts\ UIFRAALE . XAVFIRA python KizfTlfd:, I H pip
TR LERET o R, Rk T DA ay QAT AT I A, S5 & 447 S0k

QRAE LN AR LRI, AR W DARORa T2 b /7, e Bl JRRAle. 308, BTl
A e S E ISR [T A B PATH oSG ST Python 225 H SRS S PATH SRBIAS R, X
WA SIHASH A5 RBIERTTREATE R (B4 H B 447 1E) -

[C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

Added in version 3.7.

Windows {75 HE 1) P 55 AT 1 RO 3K (ANSL AU 50).. Python BT E: 0y S0 SCPHIRIARY
Imidks st (Bl locale.getencoding () ),

XA RE S T B FD A, PR A PRRR R K 22 % Unix R G040 4% WSL (Windows Subsystem for Linux) J™ 32 fif /]
UTF-8,

AR ] DA Python UTE-8 5 5CREER A 1Y SCAS 4 i A% U oA UTF-8. %t ] Python UTE-8 55 n] DA if
-X utf8 frdfTiET, 3 PYTHONUTFS8=1 &4 &, ES W PYTHONUTFS T 4] = i UTF-8 &
X, HBHMWFE: REAREEE TS IR & .

24 Python UTF-8 #L:X /5 I, R4S SA AT LA S "mbes” 4 i (8 1 R et (ANSIAUE L) o

TR PYTHONUTF 8=1 Bl BRIAIE AR 85 AR RS 1A Python 3.7+ [ . WHERARA T
{i] Python 3.7+ [ PSR MK T 1L Be ) R G g fioAs s, MIHEFE R B I PR AR sl (] —X ut £8 M 4T
PRI,

#0: BIEZEAS 2 UTF-8 #8520At, Windows 1) Python tH27E DA R 1% 5 H BRI F UTF-8:
o A 1O WIFFRME VO (PG PEP 528).
o XM A Gt ik X (S0 PEP 529 TR,

4.8 &FF Windows i Python 5zh3E

Added in version 3.3.

FF Windows [ Python H 8l a2 —A~SC AR, nIH Bl E S A EATAS [ 1Y) Python fiiAs . B feifF A (B
A7) FEEE Python MU 630, H-K5 & S H AT IZ A «

5 PATH AFRAN[A], 2R A 2 i GG i) Python JiRAS . & B 1) 4% I P 22 i AN @ R GE 238
TGS IAHER , AN 2 6 o 2 A A

JE BRI 2EAE PEP 397 Wi iE ) .
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48.1 A\I7]
M&HLTT

TE 3.6 AR K AR

4 )Ry 2% Python 3.3 [ s UASFHE B SIig UEARR) PATE L. JRaifER -5 FTA nl 1) Python UASRZE,
IS ZER AN IRA TR B2 B A RS R I, W e S m i AT A T i

& J

W% 2 R BLE 2RI OB AR (1) Python B3 - B DAIEFRI, H R0 AT At i 24T 280
HAE AR Python,

MR T 2N RASHY Python (filfN, 3.7 #13.14 ), &R H] Python 3.14 JH3) - f1I2R /5 5] Python
3.7, kS

[py 3.7 }
T AR A B 42255 19 Python 2 [T A, 522t DA R érd

o }
WEREE R AT 45, R A L5 R

'py' is not recognized as an internal or external command,
operable program or batch file.

Tix s :

[py -—-list ]

R FIE %% Python it .

-x.y 2452 -V:Company/Tag ZMIRIFIEL, B ARVFIEFE—FFER Python iZ47I, FE R HE>
H T python.org DASMHL T I HUAS . ALAT 8 AE PEP 514 JEATHIH S TSR 2 TI K B . ——1ist fiy
AR FTE N -V M0 aT B T

LR -V S0, g Company FHEFEE IR 20k HiZ4HE )y iz 7y, AUE E Tag Rfk+Ek B i
ARMEITHBATIS . EEEA RIS — 1 Tag:

# Select any '3.*' tagged runtime

py —V:3

# Select any 'PythonCore' released runtime
py —-V:PythonCore/

# Select PythonCore's latest Python 3 runtime
py -V:PythonCore/3

SRR (= 3) K REFR [ A%.0 Python BATAIZATING, TARERE HAh 3 S M. (HZ2, 5e8E
(Ve 3) WPRFRERER B ARATICA BB 4TI

Company S £ 5E T FAFEf_ELAR/ING AR Ty AT IR AL . Tag W@AE 5 8740 AR BT 48 _EEATIERE,
BT T NP RS0 R AL X AF R -V 3. 1 LS 3.1-32, {HARIERL 3.10. Tag f2 %%
FHMATHT (3.10 1 3.1 3D, (B2 SCAMATHE (-v: 3. 01 KDL 3. 1),
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MEHIRE

Added in version 3.5.

A0 2R B A A AT I B WA Y Python JRAS, I ELME SRR (71 b v 22 B 8 venv Bl 4138
virtualenv TH) ATiEENRE, WESNREFRHET IR RES A2 &R0 . 2hntr 4R
Feas, MRS, SUR #5245 Python fiiAs,

M
EFRATEIE:— MK Python I - G —~4 4 hello.py 3L, HAPWEATHEA

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

M hello.py B H g, SATIA R fir -

[py hello.py ]
TERAZERE 2 BRI Python 2.x G HIRAS S AT EI IR . IAES 088 — 17 ik :
[#J python3 }

PR BRI TI% A 2454 T BV 5oy Python 3.x {5 L. AN BIRIBY A 24T/ Bil—#F, AR T DASE BT Af i o
ﬂiﬁﬁﬁfﬁro{{ﬁﬁﬂﬁaﬁﬂ%T Python 3.7, THZARKFEE —ATHON #! python3. 7HR2ARM Y HEIFTEIH T
3.7 AR .

R, SRR, #F “python” B I E 235 () Python 2.x PEHIA . X0 T G A
JeFHes% Unix, Hrpfp4 python # % 245 Python 2.

MITHFREX

LN 2 B -5 Python SCIF (B .oy, pyw, .pyc SCIF) AHKER. X FEBRE 24 A Windows BE
PR O A — AN SCPEIRE, REER R SRR, PR T A AR [ Y T B R A 5 B )
A o

DR T2 a2, BB I LA 235 21> Python fiiAs, AR T S —47HI N A

4.8.2 Shebang Lines

TR A SRS —FT0A 4! Pk, WIFR K shebang” 7. Linux F1HABZE Unix #E4F REEA J X L4 TR
AWK, BEATEFEENE RS ERPEE R MAZ A AT A . 53X AN 888 FLVFAE Windows | X} Python
BIAEE AR TR, EREARGIER TENTRREE .

'Y FeiF Python IS [ shebang 77E Unix Al Windows Z [AIR54H, JE B4 CHFFFL “HEIL" apd ok fs
SEELM TR . SRR RS A 22 -

* /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python
* python
BUan, AR BEATF AR — AT

[#J /usr/bin/python J
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The default Python or an active virtual environment will be located and used. As many Python scripts written to work
on Unix will already have this line, you should find these scripts can be used by the launcher without modification. If
you are writing a new script on Windows which you hope will be useful on Unix, you should use one of the shebang
lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding ”-32” after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit Python 3.7. If a virtual environment is active,
the version will be ignored and the environment will be used.

Added in version 3.7: M python JHZIFRIT 3.7 FF-if, LA “-64” G2 64 fifiiAs. BeAh, wIPAfgE
VA R E R (Bl /usr/bin/python3-64 ).

TE 311 RA KA, “-64” JSEEHFTH , BAESPAN ALMIARIEh 1386/32 FLAIAAY" . 23
SRAFERIINE, RN -V TAG ZHIF 52 BAITRAE .

TE 3.13 A &4 A8 B8 Virtual commands referencing pyt hon now prefer an active virtual environment rather than
searching PATH. This handles cases where the shebang specifies /usr/bin/env python3butpython3.exe
is not present in the active environment.

HZWSATH /usr/bin/env B AA —PNHOMIFRNEM . FEAER T L0 Python fBREgR I, B
FORAE T PATRE Y H 5% PATH R R SIENH—DSEUE AR A FRAHVCECLA Python A PHATAR)T o 3K X1
T Unix 1 PATH $ATIE RN env BFFHIT R WERTLERES env tnd 2 G0 — DS EHITEC ) W]
PATRET , (HixSEU2 A python JF3kH, ERFHET X H At B ar 2 A FlA R AL B . W] DA B BRI A i
PYLAUNCHER_NO_SEARCH_PATH CHAEE(E) Wkt Xt PATH I8 %,

TR DU LR AL A — N H-S S A TRAE R B . IV S 1) [commands ] — S5k, Xl
FIARVARFARI 2 GE K Ui A 5 S 7 AL BRRE B8 iy -0 4 A B Al — DN B 248 (TEH 5 U547
WA PATRE I AR A Z3A% ), TR RN @ % T TR PP sE B B A (FE.INT 8 58 B PR S 40y
YER A2 R —T R 85 1) o

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

AT AR B INT SO b i fir SR 2 24V Windows AT TR T 4 %68 SR 6 45 AR SCPRd H 5610
B4R, IXXT Windows L J& i AR GAR T BE , BN b 22 ae B AR B A, DA AT 5 Unix XA Y
shell @AAAY . XLFRAR AT LSS, FHAIA S22, EEZ GH SN ERAR B A S ATAT
M=%

4.8.3 shebang lines By&#

shebang lines i ] PA$H 78 Be% 1 45 Python fERERR A MR, 40, WRARF —4> shebang lines :

[#l /usr/bin/python -v

SR Python DA —v LIS 5]

48.4 HENX

#id I ST B

Je Bl g 4 R W Aind SO 24 10 PN A R Y g B Sk P ) py . ini (SLOCALAPPDATAS &Y
Senv:LocalAppData) AL EZNAR e H %Y py . inio [ARER.ini SCPFE S BN T RS04 2l
&7 WA (B]) py.exe) fl ‘H11° JAS (B pyw.exe).

CRY IR H SR AR B E STl AT SCPR S5 . ini SRR I E L, R EX SR SR 7 55 14 9. ini
SCEARA SRR ] DA 6% 42 e ini SUPEF A2
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B X EKiAsg Python R

FEFLEAGOLT , ATLMEar & P S OARBRERT, AT E fir - KF Bl R4~ Python fiiAS . AR KR EFRT LA R
ARSIk, ATDAERFEER ) MIUBRAGIHIAT. Behh, WA R IN™-327 5 “-64” RAFE IR 32 fif
b2 64 (7L H .

B4, —> shebang line ) # ! python fTEAMUARERF, 1M #! python3 H—MRAMER, ERIEE
— A FEERA .

WIRAE L P IRA B AR ELF, W] AR B PREE4E B PY_PYTHON PASE & BRARASKR 245 W AR5
B, BRI, %A BT DASS 8 BB A iy AT AR R AT ARE,  Eban™3”, 73,77, 73.7-327 15("3.7-647, (i
HEE-647 PEIE T Python 3.7 B B i AR A & 1 IR 88 - )
TR RN A SR E R, WA DA B FREEAS B PY_PYTHON{major} (M {major} 2 LI
ERRYHT EERARERF) AR E B RA . QR R B RER R, RS g M2 B 4235 1Y Python
A48 o BT B B BEHRAS , RS BERHIIE, EIZMRA AT B 1% 29 P B 2285 B AR .
{E44%: 7 AIE (major.minor) Python RASHY 32 {71 64 {37 1¥) 64 £ Windows |, 64 (i iliASK-IA L2 1 1k
YT R FEFRY 32 (A1 64 (7 SEEVER R At - 6T IR sh AR F 32 (0 64 (AR 2 IERAR - Tkl H, 32
AR BIRR R85 ) T AA T B AR 1Y 64 37 Python 2235 . X REpltn] DATHIN R Shgs 474, HAniE PC 42
BT WA, TIAE RN mT (BI, ANHIE 32 (25 64 (A Python FIAH R )R sl a2 15
G ) . W EAA, ATPAYERRAS RIS LA AT eny <327 B “-647 JSZRRE IR ILAT A
e

o WHREAT W EA XL, fiv4d python fil python2 Fff F %235 A fcf Python 2.x JRAS, @iéd

python3 ¥ F i 2235 1) Python 3.x.

* fird python3. 7 AR A FILAES, FAMACD T E.
* QIR PY_PYTHON=3 , fir% python Fl python3 #RFE BT 4% Python 3 iiAs .
o I3 PY_PYTHON=3.7-32 , 3% python ¥ f 3.7 14 32 (i ZHL, Tifd python3 - &5
) Python (PY_PYTHON AR A B R F6 € T E ZHA . )
e YN PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45RIMH 3.7
W A5 AR AN, 0 T DATE ) 20 R {8 A AR INT SO o i B A () Y 3 . IND S o i 38 43 Ao

[defaults] , BAFRFSEA RS PY_ AIRRIRTA R OFERE INL SRR 84 A X2 K
/NG ) o) PSR A AR B R INT SCUR R E IS

f54n:

o BE PY_PYTHON=3.7 % [F T AR HZM) INI 3L
[defaults]
python=3.7

o XE PY PYTHON=3 fll PY_PYTHON3=3.7 fI4THE AN NAM INT 3C{F:

[defaults]
python=3
python3=3.7
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4.8.5 SHf

IR MIEAS i PYLAUNCHER_DEBUG L E CHATMIME), Bah#e L2 Wi s B3T3 stderr (RIFEHI4 ) .
A5 E A REME B LR, BN Y ARFRE R EWUE LR Python UM , 4358 AR Ryl 9 1645 A
Kl T 3047 H b5 Python FUSEPR 24T . B8 3252 H AR T IR A i .

4.8.6 HXiz1T

R FFIEAS B PYLAUNCHER_DRYRUN U E (CHAEEME), Bahedli B e rEsirrms, HAS%
PRl Python, 33X A0 B0 ] S shas A 746 0 48 )5 B 322 5 3l Python (1) T H R RARA AL HHEES
AENFREH a2 B2 SR UTE-8 Skguft, PmiEdHil & bl GE Joik E e 4y

48.7 REH

QIR A EEAS B PYLAUNCHER_ALLOW_INSTALL B 4% E CHAEME) , iR Python i 444 4%
$E(H ] DAFE Microsoft Store 15, JHEI#sF 2 L2 . XAl RETR B H P T RS2, /R AT RERR 2L
Wizt 7 4.

HiHMY) PYLAUNCHER_ALWAYS_INSTALL A8 8- 5 3U5 s #% & 2 251 %3¢ Python, RIH T £ 9k G
F, XFEERTMREY GFHNX4Y5 PYLAUNCHER_DRYRUN —E&{H ).

4.8.8 R[EH
Python JE#a% AT BER B DA R BB NS . AR, BOAEMINET DARHX LR 55 Python 7% B fiR
(R]E5)

R A ARRAERACE P A, I HAUIES % . [ T A BT PASMECA HAt A T AR B 52
il XLEI% H R DAZ BRI F-RENF 51 11«

2R B2 ik

RC_BAD_VENV_CFG 107 #£%| T pyvenv.cfg HICFEHIR.
RC_CREATE_PROCESS 101 J33h Python 41,

RC_INSTALLING 111 e E5), HadHEE g BE EhEiT.

RC_INTERNAL_ERROR 109 EKFMIAER. HIRGFEFEIR.
RC_NO_COMMANDLINE 108  Jo¥: M $AE RS IR A 21T -
RC_NO_PYTHON 103 JEVEEN TR IR A o
RC_NO_VENV_CFG 106 FEF pyvenv.cfg (HEH#T.

4.9 EER

XLEERELATEAN ) Windows YEREXT sys-path-init H1 AT T M E .
PHRAF] . _pth SCHEEF, sys.path ZAA{E Windows FIFHFER):
o TEFFIRET, M—AKEH, ZABEX N T 45 H %,

o UNSRIIRAR B PYTHONPATH AFAE, QNFRse® = A, W T RIFMHEAH . R, #£ Windows
b, AR R AR S B, ARSI EREh SRR AT R E S (o ),

o FANHYT N R T B AT W PAAE A 8 A B S o B 3 M % HKEY_CURRENT_USER
1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath H1. DA% 43 W 1 6 42 7 47 B A R BRAAE 1) 1 B 15 5 308 A % A2 40 1k 7 o 31
sys.path 1. (HHERITE QRN LR FH A HKLM, F it HKCU i@ 4. )
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o WUERBEE T IR & PYTHONHOME , WIAFHAR @ K “Python F2H 5% . %, J2 Python ] A f73C
P AR T2 “landmark SCfF” (Lib\os.py B{ pythonXY.zip ) PAJ#EHT” Python FH%
MR T Python = H R, WIERTFZ ISR 1 7 H RIS NE] sys.path (Lib,plat-win
). A, 0 Python FA2 R MAFAEAE M 2 (%) PythonPath #4751 o

o WIRFLAE] Python Home, W% HIEE PYTHONPATH M3FA &, I HARA BN ML, WIAEH A
FIXF 26 B B BHARAZ (B30 . \Lib; .\plat-win Z%&),

URAE TP T SCPR S5 A AR T AT S0 B H o 4R 3 pyvenv. c£g 30, MIPATRAERIE -

o QR home J&— X EAE, I H PYTHONHOME AR E:, WIFEHEW S bh 7 B il L B AR A 2
T PAT SR AL

XV A LR

* 1517 python.exe , B(F: Python H YR HiA.exe (LA, A HR H PChuild Hx) I,
MDA, FZARENERT OB, IRABEENR PR AL B B

o 24 Python FLEHFES — 1 exe (AFAYHSE, #Hid COM i A%E) B, RFASHERH “Python Home”,
RG22k AV EM R DR . IR ZAS BT R R iy HoAth < AR PR

* AR Python HAFIEH T H I HBAEMRME (Feh.exe, —SAERARAZRRE), A
PREAFEN—Z00 A — LA B R B AR R B A

X IR LEAL EEKF Python IR ZEE| LY AR S ATICH IO, DA EEBCRFBT 15 HoAth 223 nh 5 -

o FEEAPAT SCE S —A . _pth SO, HA S HSR . X AR ENER ISR A A
A, AW site , BAEFIH import site,

e If you are loading python3.d11 or python37.d11 in your own executable, explicitly set PyConfig.
module_search_paths before Py_InitializeFromConfig().

o JERERI/EE TS PYTHONPATH FHAEB s A N AR F I python . exe Z HiXE PYTHONHOME .

o QRGN REMT AT AL (I, R — N AvF AMITEHEIST python . exe M5 AR , i fR
L2 H R AFAE landmark SCPF (Lib\os.py). (R, 16 ZIP SUPFHR KA IMENZSCHF, Ak
% I iy 44 19 ZIP 5L )

DXLERE DR R GEVE I L2 P Y SO e T8 W AR PP AR R TE— R O AR E LR B AR . A0, T g
SAEME R R e B B MUBHAER, S — DRSO R, PO AT RETI IR 2 2 32 21T
P Pt R A AR B AR A S0

TE 3.6 HUA A EASH: SN . _pth UPFHFIFM pyvenv. cfg FEEIR T applocal BRI,
TE 3.6 A B AEAS 24 5 ] PAT SO BRI AR RS I pythonXX . zip MEATEAERIBREY .

H 3.6 Al 7E Modules (ANig PythonPath) "3 4 AL H AT DA i importlib.
machinery.WindowsRegistryFinder $ A . {E Windows | It ATHRESHE 3.6.0 S o FL AR k=,
EAER AT e TR 2 B U N E| sys .meta_path.,

4.10 B} hniEiR

JRUE Python [ H iR ie fEFT A F- 5 Pl A4, (H)2 Windows AL R R . FEARHE RN SNET A —
SORTHRIACT Fr B (o X 28 1

HET Windows HFRERLEL{C SE7E mswin-specific-services H1 .
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4.10.1 PyWin32

Mark Hammond % 5 ¥ PyWin32 Bidg —41 ] T gk Windows £ J& SCRF LR . X 45T LM T A
o X G (COM)
« Win32 API i
o JEM
o HEHE
* Microsoft Foundation Classes (MFC) i 5L
PythonWin J&t PyWin32 i — /7 MEC [ IR, & 2 P B LS80 AT 12 AL IDE.
S

Win32 How Do I...?
Tim Golden 2

Python and COM
David #1 Paul Boddie 3%

4.10.2 cx_Freeze

ex_Freeze 4 Python A< 35 FT 44T Windows FFF (+. exe ). L{Rse MULEAG , IR A5
5 iSO B R 0 J6 7 1245 Python,

4.11 7 Windows i Python

WARARAREE H © 4515 CPython, 1SS R& PREL TR o ARmT AR Bdsel 24T IR S B A T8
B 25

TEACHS A £ 2 Microsoft Visual Studio ) #4) @ P 5 Z R H X4, B2 THEE 7 Python A 41
28 S e T PCbuild B,

fi# PCbuild/readme. txt PAIRPUA XA @ AR R — M AE B -
A AP R, 1527 building-on-windows .

4.12 HibF 5

Wi Python WIRWT A S, AFESCRFARIE £ 50 —2e -6 (T P E0FZ A S . ks PEP 11
TIRETA A SRR G TR E B .

« Windows CE [ Python 3 2 /<27 & F (MR 89 252 SHRIN6).
« Cygwin <https://cygwin.com/>*_ 5T i {1k 744 ‘Python FEFRES HITHAE.
5 A TR AR -5 AN ., 52 Python for Windows
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https://pypi.org/project/PyWin32/
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
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1£i0S LE{#H Python

it
Russell Keith-Magee (2024-03)

Python on i0S is unlike Python on desktop platforms. On a desktop platform, Python is generally installed as a
system resource that can be used by any user of that computer. Users then interact with Python by running a python
executable and entering commands at an interactive prompt, or by running a Python script.

On i0S, there is no concept of installing as a system resource. The only unit of software distribution is an “app”.
There is also no console where you could run a python executable, or interact with a Python REPL.

As aresult, the only way you can use Python on i0S is in embedded mode - that is, by writing a native 10S application,
and embedding a Python interpreter using 1 1 bPython, and invoking Python code using the Python embedding API.
The full Python interpreter, the standard library, and all your Python code is then packaged as a standalone bundle
that can be distributed via the iOS App Store.

If you're looking to experiment for the first time with writing an iOS app in Python, projects such as BeeWare and
Kivy will provide a much more approachable user experience. These projects manage the complexities associated
with getting an iOS project running, so you only need to deal with the Python code itself.

6.1 i0OS iy Python i&fTht

6.1.1 EHIR
When executing on i0S, sys.platform will report as ios. This value will be returned on an iPhone or iPad,

regardless of whether the app is running on the simulator or a physical device.

Information about the specific runtime environment, including the iOS version, device model, and whether the device
is a simulator, can be obtained using platform.ios_ver (). platform.system() will report 10S or
iPadoOs, depending on the device.

os.uname () reports kernel-level details; it will report a name of Darwin.
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6.1.2 Rt EET] A1

The Python standard library has some notable omissions and restrictions on iOS. See the API availability guide for
10S for details.

6.1.3 il REEIR

One notable difference about iOS as a platform is that App Store distribution imposes hard requirements on the
packaging of an application. One of these requirements governs how binary extension modules are distributed.

The 10S App Store requires that all binary modules in an iOS app must be dynamic libraries, contained in a framework
with appropriate metadata, stored in the Frameworks folder of the packaged app. There can be only a single binary
per framework, and there can be no executable binary material outside the Frameworks folder.

This conflicts with the usual Python approach for distributing binaries, which allows a binary extension module to be
loaded from any location on sys . path. To ensure compliance with App Store policies, an iOS project must post-
process any Python packages, converting . so binary modules into individual standalone frameworks with appropriate
metadata and signing. For details on how to perform this post-processing, see the guide for adding Python to your
project.

To help Python discover binaries in their new location, the original . so file on sys.path is replaced with a .
fwork file. This file is a text file containing the location of the framework binary, relative to the app bundle. To
allow the framework to resolve back to the original location, the framework must contain a . origin file that contains
the location of the . fwork file, relative to the app bundle.

man, ZESA from foo.bar import _whiz HIEN, H _whiz 24 3RS sources/
foo/bar/_whiz.abi3.so LI, XH sources 21F sys.path TR T app BN E . I
FBEHE 844 K7 H Frameworks/foo.bar._whiz.framework/foo.bar._whiz (HR{IEFE R TS
ABARAEIELR L FR), It . framework HEHHY Info.plist U HE 6 ORI —AMHESE.
foo.bar._whiz BEHTER IR B FPA— sources/foo/bar/_whiz.abi3. fwork Fric XL
2, Hdhfy 4848 Frameworks/foo.bar._whiz/foo.bar._whiz, iZEZRIAEA S Frameworks/
foo.bar._whiz.framework/foo.bar._whiz.origin, HP M5 . fwork MR .

When running on iOS, the Python interpreter will install an AppleFrameworkLoader that is able to read and
import . fwork files. Once imported, the __file_  attribute of the binary module will report as the location of
the . fwork file. However, the ModuleSpec for the loaded module will report the origin as the location of the
binary in the framework folder.

6.1.4 YmiFIRHMREHISCHF

Xcode doesn’t expose explicit compilers for i0S; instead, it uses an xcrun script that resolves to a full compiler path
(e.g., xcrun --sdk iphoneos clang to get the clang for an iPhone device). However, using this script
poses two problems:

¢ The output of xcrun includes paths that are machine specific, resulting in a sysconfig module that cannot be
shared between users; and

e It results in CC/CPP/LD/AR definitions that include spaces. There is a lot of C ecosystem tooling that assumes
that you can split a command line at the first space to get the path to the compiler executable; this isn’t the case
when using xcrun.

To avoid these problems, Python provided stubs for these tools. These stubs are shell script wrappers around the
underingly xcrun tools, distributed in a bin folder distributed alongside the compiled iOS framework. These
scripts are relocatable, and will always resolve to the appropriate local system paths. By including these scripts in
the bin folder that accompanies a framework, the contents of the sy sconfig module becomes useful for end-users
to compile their own modules. When compiling third-party Python modules for iOS, you should ensure these stub
binaries are on your path.
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6.2 7£ i0S k% 3% Python

6.2.1 3312 i0S M ARFINI A

Building for i0S requires the use of Apple’s Xcode tooling. It is strongly recommended that you use the most recent
stable release of Xcode. This will require the use of the most (or second-most) recently released macOS version, as
Apple does not maintain Xcode for older macOS versions. The Xcode Command Line Tools are not sufficient for
i0S development; you need a full Xcode install.

If you want to run your code on the iOS simulator, you'll also need to install an iOS Simulator Platform. You should be
prompted to select an i0OS Simulator Platform when you first run Xcode. Alternatively, you can add an iOS Simulator
Platform by selecting from the Platforms tab of the Xcode Settings panel.

6.2.2 7£ iOS IfiH #iZin Python

Python can be added to any iOS project, using either Swift or Objective C. The following examples will use Objective
C; if you are using Swift, you may find a library like PythonKit to be helpful.

EAE i0S Xcode J5i [ F1¥5 /0 Python:

1. Build or obtain a Python XCFramework. See the instructions in iOS/README.rst (in the CPython
source distribution) for details on how to build a Python XCFramework. At a minimum, you will need
a build that supports arm64—-apple—ios, plus one of either arm64-apple-ios—simulator or
x86_64-apple—-ios—-simulator.

2. Drag the XCframework into your iOS project. In the following instructions, we’ll assume you’ve dropped
the XCframework into the root of your project; however, you can use any other location that you want by
adjusting paths as needed.

3. Drag the 10S/Resources/dylib-Info-template.plist file into your project, and ensure it is
associated with the app target.

4. Add your application code as a folder in your Xcode project. In the following instructions, we’ll assume that
your user code is in a folder named app in the root of your project; you can use any other location by adjusting
paths as needed. Ensure that this folder is associated with your app target.

5. Select the app target by selecting the root node of your Xcode project, then the target name in the sidebar that
appears.

6. In the “General” settings, under “Frameworks, Libraries and Embedded Content”, add Python.
xcframework, with "Embed & Sign” selected.

7. AE” MR IR, BSPA R NE:
o R
- MPEASG: &
- BT 2
s WRER
- MEZLB R 4L S (PROJECT_DIR)
- SR (IS "$ (BUILT_PRODUCTS_DIR) /Python. framework/Headers"
* Apple Clang - %75 - T iEH
- SIHAESEERL S &

8. Add a build step that copies the Python standard library into your app. In the “Build Phases” tab, add a new
”Run Script” build step before the "Embed Frameworks” step, but after the ”Copy Bundle Resources” step.
Name the step “Install Target Specific Python Standard Library”, disable the "Based on dependency analysis”
checkbox, and set the script content to:
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(

.

set -e

mkdir —-p "$CODESIGNING_FOLDER_PATH/python/lib"
if [ "SEFFECTIVE_PLATFORM_NAME" = "-iphonesimulator" ]; then

echo "Installing Python modules for i0S Simulator"

rsync —au —-delete "SPROJECT_DIR/Python.xcframework/ios—arm64_x86_64—
—»simulator/lib/" "SCODESIGNING_FOLDER_PATH/python/lib/"
else

echo "Installing Python modules for i0S Device"

rsync —au —-delete "$SPROJECT_DIR/Python.xcframework/ios—arm64/lib/" "
—$CODESIGNING_FOLDER_PATH/python/lib/"
fi

Note that the name of the simulator “slice” in the XCframework may be different, depending the CPU archi-
tectures your XCFramework supports.

9. Add a second build step that processes the binary extension modules in the standard library into "Framework”

format. Add a ”Run Script” build step directly after the one you added in step 8, named "Prepare Python Binary
Modules”. It should also have “Based on dependency analysis” unchecked, with the following script content:

set -—-e

install_dylib () {
INSTALL_BASE=51
FULL_EXT=S$2

# The name of the extension file

EXT=$ (basename "SFULL_EXT")

# The location of the extension file, relative to the bundle
RELATIVE_EXT=S${FULL_EXT#SCODESIGNING_FOLDER_PATH/ }

# The path to the extension file, relative to the install base
PYTHON_EXT=${RELATIVE_EXT/$INSTALL_BASE/}

# The full dotted name of the extension module, constructed from the file.

—path.

FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -d "." -f£ 1 | tr "/" ".");

# A bundle identifier; not actually used, but required by Xcode framework..
—packaging

FRAMEWORK_BUNDLE_ID=$ (echo $PRODUCT_BUNDLE_IDENTIFIER.S$SFULL_MODULE_NAME |._
—tr "_" o"-")

# The name of the framework folder.
FRAMEWORK_FOLDER="Frameworks/SFULL_MODULE_NAME . framework"

# If the framework folder doesn't exist, create it.
if [ ! -d "$SCODESIGNING_FOLDER_PATH/SFRAMEWORK_FOLDER" ]; then
echo "Creating framework for SRELATIVE_EXT"
mkdir -p "SCODESIGNING_FOLDER_PATH/SFRAMEWORK_FOLDER"
cp "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "SCODESIGNING_
—FOLDER_PATH/S$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL_MODULE_NAME" "
< $CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleldentifier -string "$FRAMEWORK_BUNDLE_ID" "
%$CODESIGNINGiFOLDERiPATH/$FRAMEWORK7FOLDER/Info.plist"
fi

echo "Installing binary for S$SFRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"

mv "SFULL_EXT" "$CODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/S$FULL_MODULE_
—NAME"

# Create a placeholder .fwork file where the .so was

echo "$FRAMEWORK_FOLDER/$FULL_MODULE_NAME" > S${FULL_EXT%.so}.fwork

# Create a back reference to the .so file location in the framework

echo "S{RELATIVE_EXT%.so}.fwork" > "SCODESIGNING_FOLDER_PATH/SFRAMEWORK_
—FOLDER/$FULL_MODULE_NAME.origin"

(ZETID
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(B L)
}
PYTHON_VER=$ (1ls -1 "SCODESIGNING_FOLDER_PATH/python/lib")
echo "Install Python THON_VER standard library extension modules..."
find "$CODESIGNING_FOLDER_PATH/python/lib/$PYTHON_VER/lib-dynload" -name "*.so
—" | while read FULL_EXT; do
install_dylib python/lib/$PYTHON_VER/lib-dynload/ "S$FULL_EXT"
done

# Clean up dylib template
rm —f "SCODESIGNING_FOLDER_PATH/dylib-Info-template.plist"

echo "Signing frameworks as SEXPANDED_CODE_SIGN_IDENTITY_ NAME ($SEXPANDED_CODE_
—SIGN_IDENTITY)..."

find "¢ DESIGNING_FOLDER_PATH/Frameworks" —-name "*.framework" -—-exec /usr/bin/
—codesign ——-force —--sign "SEXPANDED_CODE_SIGN_IDENTITY" OTHER_CODE_SIGN_
—FLAGS:=} -o runtime --timestamp=none --preserve-metadata=identifier,
—entitlements, flags —--generate-entitlement—-der "{}" \;

10. Add Objective C code to initialize and use a Python interpreter in embedded mode. You should ensure that:
* UTF-8 A B A;
o WHWH stdio # A
s ENFHEGER;
s FEEAEBY BA;
* PYTHONHOME for the interpreter is configured to point at the python subfolder of your app’s
bundle; and

e The PYTHONPATH for the interpreter includes:
— the python/1lib/python3. X subfolder of your app’s bundle,
— the python/1lib/python3.X/1lib-dynload subfolder of your app’s bundle, and
— the app subfolder of your app’s bundle

Your app’s bundle location can be determined wusing [ [NSBundle mainBundle]
resourcePath].

Steps 8, 9 and 10 of these instructions assume that you have a single folder of pure Python application code, named
app. If you have third-party binary modules in your app, some additional steps will be required:

* You need to ensure that any folders containing third-party binaries are either associated with the app target, or
copied in as part of step 8. Step 8 should also purge any binaries that are not appropriate for the platform a
specific build is targeting (i.e., delete any device binaries if you're building an app targeting the simulator).

* Any folders that contain third-party binaries must be processed into framework form by step 9. The invocation
of install_dylib that processes the 1ib—dynload folder can be copied and adapted for this purpose.

e If you're using a separate folder for third-party packages, ensure that folder is included as part of the
PYTHONPATH configuration in step 10.
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setattr (). XFERYBIERTCIEM s Rk =0k Pi ], M2t getattr () RIREL
awaitable -- W 2550 4

—AA[AE await FEa PN E . AR ccoroutine B{ 2B __await_ () HERNE., &

i, PEP 492,

BDFL
“ERECEMEE” RS, Bl Guido van Rossum, Python PR3 .

binary file -- —JEHISC 4k
file object RENS LS F 1 23t %o B SO BT HE A HIE (" rb !, twb ' B rb+ ') $THF
IS, sys.stdin.buffer, sys.stdout.buffer PAM io.BytesIO fll gzip.GzipFile
(S
J315 S Wtext file T ERENS RS st XTI SCHRTSR .

borrowed reference -- i A 5|1
1 Python (1) C APT v, fEHIGI 4 —MXI 2511, HHZ SRR IEATEGZRTIH . anRxt

SRR E SR 1 BN, BRI SCRs T AR R0 R 1 5 J5—Astrong reference
K E
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HEFEAEborrowed reference M Py_INCREF () PAKFEFHbELI Ky strong reference, [BF224%X%
TEVETEMBA G G — IR Z A9 E . Py_NewRef () BRELRT AR A R BIEE—N i Wstrong

reference.

bytes-like object -- =i X%} 4
1 bufferobjects 3 H {8 H C-contiguous PN . IX 5 TH bytes. bytearray fllarray.
array X%, PARIFZE#E menoryview X4 . FA RIS AL fh i FIEGR R ER T X
SO R R RGE . PRA7 R B SO DA S i B AR AR .

SR EVERR ZIR AR R . XA RAE SR TR RN RIS AT AR . Al ARG T
R T4E bytearray VAN bytearray i) memoryview, HAME/ESR —HHIEGRIER T A
AIARXT G (0 RTINS s KRS A 446 bytes PAK bytes X4 H) memoryview,

bytecode -- ‘F=Yifg
Python VAU 29k g A F 151, B CPython fifRe#s H1 38R Python 27 RS . Firidifs
GATAE cpyc XU, SRR T IREAATIR —SCPERT R R (] DASR 2R B A 1 ) .
P W EE S B TR YR T R A TA AL g S B virual machine 2 F . 1§ AR Python JE i
MLERFIEA—EEBH, WA—EREFEAE Python A 3%,

FARDHE 25 AT ATE dis B SR AL

callable -- W& %} 42
A XSG ] AP TR s BT 4, e RERT Y — A B8 (B Wargument), I DA B

[callable(argumentl, argument2, argumentN) }

function, &N fEF method 55, WIET RN G, KT __call () FRMFEMEAIEET
AR IRR

callback -- [n] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class -- 2K
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 325 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
X SRR G, Ho Ay B AR 3R S — A SRR — AN R R . R R, (-1
FIPFITAR) BOSERRE, WHEEREATE N 1, LR EN j. Python & TXEEIZHE, R
A TREERO R WA —A 7 B, B0 3+15. Q355 mat h BLb Py 4 i 6t 1 8 SR
AL A cmath, ZEEHE AR SR EEA R WERIRBOGC A LE, ZIEiIH
LA ATAT )8

context manager -- |- [ LA
TE with BT E Y _ enter_ () fl__exit__ () FEREFIFERSHNS. S0 PEP
343,

context variable -- |- F 335 5
— PP AR H BT JE ) B R SO AR AN E A(E AR B X LT R SR A il AR A A T R AR T
PAHAANFA R A, MNP EF kL, —MUTEBETrgss 2~ LT3, mETF
SIS L S X e RSB R O S RIEFTIBER . B contextvars.

contiguous -- 4%
— NG AR C & 425 Fortran & S XWON N TSN . 402 C il Fortran JELLR) . 7E—
A, Prf 5% B OAHE WA IR BCAH SR HES ], RSB IF IR R 0y . fE24E C-iE
SRR, Y MR R — 3] DT 4 H R EER b, {57k Fortran HESEKCAA
WE MR [ H.

coroutine -- PpfE
e THIRRM P TR IR — S AT S — R o PR W] DATEVF 2 AN R Y
MEAEAL IBEFWKE . BT asyne def iEAPRSEI . S WL PEP 492,
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coroutine function -- PjF R %L
1] —A>coroutine XF AR KA. tIFERR AL AT L asyne def APRE X, FFATREM & await,
async for fll async with 345, XM EH PEP 492 5] A,

CPython
Python A& HIFIEEI, 7F python.org & ffi. "CPython” —ia] ] F-7E 00 Z iR M SE P15 HiAth
SEPLI AN Jython Y TronPython A X 51| .

decorator -- 2E1ii%S
R R 7 — A RER R AL, W ewrapper iEVETE ORI TR B e . e AmAR A0 0L 19+
f3E classmethod () fl staticmethod () .

MR TEE FUR—FhIERNE . DU P s B0E SR L BS54

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Ei‘iﬂ@fﬁ%ﬁiﬁiﬁﬂﬁ?%@ (HIE R I o A R A R TR P S 0L e BS0E RN 2858 SR SC

descriptor -- f{fjiA %3
A LT __get__ (), _set__() B{ _delete__ () HEMXME. U—NRIEH AL,
EWRERIET ST B A IR A . @RI, A a.b RREL. BESMGR— A8
Ff & TE a BIFIAER AT b XIS, HAE b2 — iR, WS X R a8 k.
PRARH AL AL 2 IR Z R HLfF Python 1 G, M@ 2 EBRE R BLAY, AGmE.
A FHEEME. iR BSIEASOEEARR G 4.
H XA B EZAE S, 1S4 descriptors 5Y AR 57 -

dictionary -- i
— AR, AR R L BAH R A E . SR DARAETHA __hash__ () fl _eq__ ()
FERIRTS . 7E Perl 74 hash,

dictionary comprehension -- 7= il 5 5,
b B — AT R A X G W BT B A JE R R M g R M) — R B E H k. results = {n:
n ** 2 for n in range (10)} FFAER—AH4E n FE n ** 2 LGB FH. S 1

comprehensions .,

dictionary view -- = L |
M dict.keys(),dict.values () fldict.items () IR[E PR ZREFR A TFHALE  EIIERMAET
FHEAHW—DNSME, XEWE Y FI SRR, RSN A . BRI P 52 il ey
BHIFRHFE, "fEf 1list (dictview) . £ dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — A RIB R I AR R P . BT 29 20, (Hey
BRI A TEESS . PREERE _ doc_ J@MEP. T EWHTABNE, FHKEME
TN S8 SCRS A ROV

duck-typing -- - J$ %
Fa— PR IAE , B AREE A HON R R Bk & Hog & B BRI HE 11, T2 B3 ) Bp ) 5
ke E it (RN 1, RGNS IR AE RN ) TR IR i AR 2, ik
T R RS T R SR AR T R . W9k type () B isinstance ()
Rl o (RS 2R AT DAGE 4 708 & VR FE. ) AT SR T hasattr () Kl BUZEAFP
Hife.

EAFP
SRIFHCRVFATEAS 5" (9 SC4EE o« i Python 3 AT 2 5 KUk 2B Jir 7 1) B8 BB AP ATE
HAEARE B R e o X P AT P KU RS2 Kz B oy il except 5], T HAH
XTI FriE LBYL XAg , # W1 C %5 2 HAIE S .
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expression -- ik,
AR FEAME R A R OT. Bmihve, — PRI RIAcEK O NF A, A, JEtEDi.
BEAFSREOH IR, BNTRE&ESRE—ME. STZ2HEMEF AN, HAEIa1E S
RBA . ATEAR e AV ER IR W statement, 1M while., TG E THEAMAER L.
extension module -- " JE ik
PA C 8¢ C++ gn S5 pMisk, ] Python ) C API K515 540 DA K PRGBS T3 HL.

f-string -- f-2 57 H8
WA £ BOE BRI TR I E R AR B S AR T R S . 2
L PEP 498,

file object -- 3L} %
XN FETE [ SCEERY APT (5 read () B write () Z07%E) DA FZE TN S . EHRHA
BRI, SO AT DA IR B SR SO . HAB R B At sl A B i U ) (9 s o
WAL WP IX . BT Bl . U R MR R 28R
SEPR B3 SRR IR SO G TR — R S, SR =) S DA SR S BRI E
SUHTE io ik, GBS R ATE T 2 HTH open () BRZL.

file-like object -- SCPFXIR} 4
file object ¥R SLin].

filesystem encoding and error handler -- Sk 2 S duid k% X 555 R AL ER %
Python & MERVE R GEMRAL 17 BR Al ] 5 E R G245 Unicode Y 4mAtA =5 A IR AL PSS .
At B B G b A ARIE R R I RS K BEAE 128 DA HIFT A 358 . 1R SO R G 4k =X TG
VARALIGARIE, W) API pR#( R BE£ 5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () BREAI#HE ¥k
RBOCCE R G g i s X 5 AR AL AR -
filesystem encoding and error handler ‘Z¥¢ Python JE BB PyConfig_Read () ERECRECEN : i
2 PyConfig ) filesystem_encoding il filesystem_errors Z .
2 Wlocale encoding

finder -- A Ik 5S
— a2 E R T AR loader X5 .
FEAEPIFP KRB AR A Ls 2 &£ 48 % A sys.meta_path i/}, DAMsEIZ2 50 &3228 WA
sys.path_hooks ffiff.
12 5] importsystem F1 importlib PA T fEFHE 24057,

floor division -- [i] F U5 7%
1T ABI BB BCE R . ) R IR // . B0, ik 11 // 4
T 2, T 2 A7 S B0 EUE IR I 2. 75 o YERE (-11) // 4 £EJ] -3 [
X2 -2.75 @ T ASEIWLER. UL PEP 238,

free threading -- | k%
— PRI, A A — MRS PRI 2N AR W] PARIHZ 4T Python “E5i . 5 BUARXT ) A& global
interpreter lock , FE[R—Z] R ARG — P LFEHUT Python =515, £ PEP 703,

function -- %L
AT LA R ] BB A — 2B o 38 W] AT AR ABA B2 A S HEAE BRI T gl A
Y5 Wparameter, method F1 function 2877,

function annotation -- kR :
BVt el B0 2 540k (B [ annotation

PRI B TR 2 BIANDA T s Z A int Z2HOFHILR I —4 int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7

Z: Wvariable annotation F1 PEP 484, H.4{iiA T IIGE. 551555 annotations-howto DA T i F #5
R dc SRk

__future__

future 1E41], from __future_  import <feature> FE/RImiFFEHE A AN AT Python & 1fi il

O ARME R TEYE RIS SOR SRR MBI . _ future_ BIMCSCRYICSE T AIBERY featre BUH . i

it A MAEHOIE X AR B SRAE, AR AR B TR R AR AT I e O A BB S T A KB (8]
B)) T CA BRIA

>>> import __ future_
>>> _ future__ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection -- L ¥zl

FERA ﬁ%ﬂiﬁﬁﬁ A S ] I A . Python il aod 5| VT — A~ REAS ARSI AT T B AR5 | A4 47
PRI SRS R AT S8R IR o AT DARE T g bt il rit [ i -

generator -- 7| i 33
1R [8]—A generator iterator {R%L o b%@ﬂéfﬁd% l_LJ@[ AFEEETHAS vield F£ib A
FEE RYMAMLLS for-TEEME A B2 1H T next () pREZE—IRHL.

HRAR R AR R R, (AR LTI T ] fE z‘?:?‘é AR B ERE . WRFGER LB RT3
ﬁiﬁﬁéﬁu\ﬁﬁl&x

generator iterator -- 2} g 25 %1028
generator PRI BN S

A yield IGMMEFALH, ICHEAM L APITRE (GRS BT K try 1A -
M R KRB, BT EARSIT (X543 0 AR AET T 46 #4518 %&%ﬂhﬁ'dt)

generator expression -- 2} 85 #35 ,
R [a]—A~iterator Wexpression. BB ERRGEEREXGHAE LT —MEHLR. JEEY for
A, AR 1 7). PANEGFRIEA S NINE R — R 5A:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {2 % %k
SRS TR 2 B S BAH [ B4R 1 221 bR BNV 2 01 R . 1 Bl 2 080 36 She it o 17 2% (1 P WA
ASEBE.
YWiE 2 Wsingle dispatch RiEFESH . functools.singledispatch () HEfigsA K& PEP 443,

generic type -- {Z %
A SHER I npe; WEN 1ist B dict KRR s, AT X AR T Azt
WL S 2R 427 . PEP 483, PEP 484, PEP 585 fl typing Hitk,

GIL
2 Ilglobal interpreter lock

global interpreter lock -- 4> )5 i RE 25 B
CPython MRRERZITR A —FIBLA] , B DR sl — i 2 Uf — A A AT Python byrecode. IALTH]
WA SR (4G dict FHEBENERA) S &7 a4 4 T CPython SLH.
e *&/l\@?ﬁ%%ﬁﬁﬂ@ﬁ HASAPRE s 2 AT 6, HAVH @04 THE L Ab Bl g ERYIFATHE.

, BEREARIE B B =05 PR A T SR BSOS T S S BT 55 G 4 S A R RR
GIL B, TEAT VO BRI L8 2 SR GIL.,

1 Python 3.13 W1, GIL R PAffi ] ——disable-gil HMiREC B 2T . FE T 0k 4515 Python 22
Jo, A X gil 0 BEENAERE PYTHON _GIL=0 AR 21T, BERER N 2 4
N B e T m R i 2 4% CPU WA 5 . 241755 S 5 PEP 703,
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hash-based pyc -- 3& T-W& 714 pyc
65 X8 I Y8 SC AR B W A (L T A i 5 A8 o R T R B LA ROPE I T RS R A . B L pye-

invalidation,

hashable -- W[I5 7y
—AXF GNP A LA G N AR SCE S A (BEFREA __hash__ () J7¥k), FFTRAR Al
MEHATIHE (BEFEA _ea__ () H¥E) BBFRR TTobA A 5. WG A X G A B A A R 1 i
L EN ARG ey

AR SRR G REAE VD SR A A BB, TR Ry S 23 ) A Pl e 7L

RZH Python "FHYATIAZ NEX SRR W A ISR gy (BIANFREF i) ARG Ay A
AR Ry (BIANTTAA frozenset) (M EAIRTCREI N AT I A2 FTWA A . T SRR SEHI
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE
Python WY TT K 527 > B85 . idle J2 Python BRifE 54T R PR 4 L AR G e MR RE AR 15

immortal -- 2} %%
AR AN G AR, WSROI A S siE e, I E RKEA SR

Built-in strings and singletons are immortal objects. For example, True and None singletons are immortal.
#1% 2, PEP 683 ~Immortal Objects, Using a Fixed Refcount.

immutable -- A~ 28 %} 4
AR EERIRS . NIRRT PRI XN GORRE L . AR ik
—AAERE, MBEIESHIN S . EATER B S A [ i HEAEH , Bl 7t
H R

import path -- S A ¥4
HZAME (B34 12 4 8 ) dUNMPIER, KPR path based finder R AR S A HAR. TE AR,
WAESRIEHE R EH sys.path, HXNRHPARUMATRER B FHAR __path_ J&%E.

importing -- §: A
LA ) Python MU BE N I3 — M1 Python ACRS Br i I A at 72

importer -- S A 7%
BRI MBI XTGBT BEJE T finder L& T-loader

interactive -- 28 I,
Python 7 — A HAMRERY , X EWE R DAFERFRER I NI 5 fas A B ) ARk, ST RIS TIF
BEHESR. AT A SHHES) python fivd (AT AFEARAY T 32 B MR 1 2R BRI )
A BT AR B ISR GL I IRk 2 JE R 8 (I8 help (x) pR%L) . A XA HE LR

Z: 11, tut-interac.,

interpreted -- i BEY
Python —@F i RERIE T, 52X RmIFE0ET , BAPIE XA H T S g Pe2s K AEAE
DA TR o X R ME RSO T DAEL S AT AR S S M 8 vl AT SO BT RREEE S
HA Wi 205 5 N ZRR I, R B FA s g . 2 Winteractive,

interpreter shutdown -- i BEZS X
L EK SEPARY, Python fRRERFRITIEA — MNRFIRZTT I BOF B RE I A E B 9EUR, Bl WAl
BFP RN TR . TR SZ WA R el 5. X ek P e TR 80555 | R A AR
WHAT . FE X P BT RIS AT RE B B &R S, R L TR PR R FA R (DL 1)
T AR AL 45 ) .
fEREAS TR X M) R BRI __main__ BUEREUTET T AT 58 BT .

iterable -- W[ {4
— P RENS AR [ R G X 5 TR AR R B AR T R AR AY (40 1ist, str fll tuple
) DASCHSeR P A B AGN dict, ST AT & AR LT __iter_ () JYAEELHL T sequence
WX __getitem () FYEIMHE XFEHXTE .
AR T T for fEIFA IV 2 HAB TR Z— PN M7 (zip (), map (), ..)s H—A 0]k
RGNS AL BN EREL iter O B, E2RERZXSRAERL . XL ARE T XHME
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AR — AR . e AREA S, AREFEAF R iter () 33 0 CAHEAXS
for A2 BB IRAE BEARLEARAT:, QE — IR AR iy 4 728 5 HRAE RN R R A R s . 2

Witerator, sequence Flgenerator

iterator -- JECE%
Ak FR—ERPIR RO S, EERHAERISNN _next_ () ¥ GO/ HAL 45 P9 E R 5L
next () FFBE MR BRI 248G 5] ARG % StopIteration . FXAfEMR
TS EIRITI AR, GRS _ next_ () HEHRSHIRE| A StopIteration, At
UHEAE __iter () HYEARBREZERITN LB S, HIERLHFLE RS ERNS, 7]
BT HAB T BT SRE I . — DB FIANEAR L2 2 R R 17 R B AT AR
ZRERRTS (BN List) FEARBERIGFHAZ A iter () BRELEURAE for MHFR A BB & 72—
FIEARS . ASRAE BUTE DL T ARl 26 AR 2 W) 23 [l e 2 w2 AR A R R A ) — AR 2 X 42
ARG E PSR-
WEZ{FE £ F typeiter.
CPython B i:  CPython LA ST (B S __iter () MR, MBEVERIAOR A
£ CPython I A RIEE R AFEAE M AR L 2 E .

key function -- i pR %}

B R RN PR R B R R, S REAG IR ] T SHEC A (E R AT XS . 130, Locale. strxfrm ()
AT AR AT R I 2 B HE T 6

Python 7 7 2 TR Su v 1 68 sk Ok 2 il oo R HRO 843 4107 20 HAdE min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

HZ R =] DAL AN, str. lower () JryERT AHIAEZIE K/ING HEF I de R & 5K
R 1anbda FikFORAIEFIN lambda r: (r[0], r[2]). 4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () E8EEH =1

ity . WA HEP T R IR B A A B iR A s 11
keyword argument -- oS5

2 Wargument ,

lambda
HI—A i pltexpression F4 L HE A4 WEREREL, RIXASTEV T INPORME. 7 lambda 501 )N
lambda [parameters]: expression

LBYL

EERIEBER” RIS . XM S KR SAEREA TR B e w e SO A iR AR
SRS S EAFP J7 e O HE R R B £ 154

TELLREMG T, LBYL i S8l “AF" M “BEER” Z A A sad Wk i, DAY
if key in mapping: return mappinglkey] W REH TIEREEAEZ G HABLFEM mapping
HARSIR T key T . XM DRI AT N6 EARP J7 SORME R .

list -- %1%
—Ff Python [N B sequence, BSR4 MHIFE, (HE BT HAME T P ROEEmIEsER, B him oo
RINBTRIE 2R O(1),

list comprehension -- 51 5: 5%,
WEFR—A P T B U R IR S5 R R — PP B E Gik. result = ['{:#04x}"'.
format (x) for x in range(256) if x % 2 == 0] ¥FER—1 0 2 255 JuE Ny 175t
TGOS N AP (0x..) M. Hip 1f FATR TR, WA range (256) HHATA T
KAWL

loader -- I# 2%
PTG . BWAE X4 load_module () W, NMNEEREE H—Afinder 1z11]
TEREZ L PEP 302, X} Tabstract base class 7]Z: )|, importlib.abc.Loader,

locale encoding -- i % DX RS HE
7£ Unix I, B2 LC_CTYPE i& 5 XIgi gmidtg . ErPAliil locale.setlocale (locale.
LC_CTYPE, new_locale) fi&HE.

J£ Windows I, 42 ANSI AU TL (40: "cpl1252M),
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{E Android ] VxWorks |, Python ffi fj "ut £-8" {ENiE = Kiggmidtg = .
locale.getencoding () AJ#% I RFHFEUE S Kikgmidig=.

5152 7l filesystem encoding and error handler ,

magic method -- A J5 i
special method W3EIEZ[F] ]

mapping -- W5}
— M T EE AL LI T collections.abc.Mapping B collections.abc.
MutableMapping MR HEIFHLE LB RATSR . I ZAF]F4E dict, collections.

defaultdict, collections.OrderedDict DA collections.Counter,

meta path finder -- JTIR R R 4%
sys.meta_path I RITRIIE finder . TCBAREIRET S path entry finders F74E RIRABFFAAH [ o

& A importlib.abc.MetaPathFinder T fEICHAZE TR as T SLI T YE,

metaclass -- 7R
— M TR, B LUSEL. BERMERY R, ok vtz LR = 25000 84
R . RER A THI A] 0 B ) SRR v 5 AP 2 PR N ERIASE 8L . Python FRRGNZ ACHE TV DABIEE B &
Xoouk. KA POKIE AT B A T H, ESF By, JoIS SRR Im P il g v % .
EAICHH T ICR @S H & SRRt IRERT G A8 SR G], PARHAT 24155 .
212 I metaclasses

method -- Jj i
TER N E LR RREL . WA RIZ R LB — @ MR, B R IR G A R A —
Aargument QA48 self). I function Fnested scope,

method resolution order -- J5 1 /@47y
T AR T 55 2 A A AR B 01 B I R I T . 5 215 python_2.3_mro T H 2.3 KA HUE
Python fifREdR T i SRR

module -- Filj
X5 & Python ARG 1) —FPAI R BN . ARG ML ar 44 23 (0], P& & Python X4, #5
enl i it importing FE/ERENEE) Python .,

55 Wpackage.
module spec -- BEHL LR

A4 2, R A T A 6§ A (S B, & importlib.machinery.
ModuleSpec E‘J;QWUD

MRO

Z: W.method resolution order .

mutable -- A] 2%} 4
AIARXT I AEHE: id () BRFFEE GO T e HBE . 55352 Wimmutable.
named tuple -- 2. #5041
AR “Hcdl” v H TR YR B o, IF B &5 e RE me i H 2 FR etk vy g 252
R, DA AY B I ] B A AR
HENERMET AL T, 35 time. localtime () fil os.stat () WEREMEH. 55— T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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HLe LA AR N E R (e Bais) ) . seah, B CA Tt 5 e XM tuple 4k
TR A8 E AR B ORI . XFEZERT AT Tda 'S, s dnl PUld 4K typing.
NamedTuple, B{HE i T.) % collections.namedtuple () ZAIE. F—FHFRAELSTM
—F TGl N BB 4 el s A s v .

namespace -- iy # %3 [A]
A B RS R . MR R, ERMNER, AN PRREmL S E (FEhF
YEZ ). g 2SI LB 1k 4 vh 28k SRR ERE . AN, % builtins.open 5 os.open ()
AJ 3 45 B W i 44 28 RE DX 4y i 44 25 [B) 40388 o HF Al R A ke S B IR A b 50K 5 By 4 v T s
Far 43k, Flil, random.seed () B itertools.islice () XMEEHH T IiX R 2 H
random 5 itertools FiHorHISZILAY

namespace package -- iy # %3 [A]{0
PEP 420 jr5 | A —Fp U VR TR A package, fin4s 23[R DA SRR, HAGIA Ty
. Hregular package RNIF], F-HEAIEE __init_ .py Xff.

Wul & Wmodule

nested scope -- ik B %
E— N SGEB NG A Z R 1. BN, 75— Rz e W s EmT AS | AT E AR & . 1
B EAE A S5 A SO TCR . Rl A BB E Az SR T i 2 PE k. 50Un,
AR RS WER T4 R4 25 . @it nonlocal RSN IS AINZE I,

new-style class -- J AR
Xt H BT E R T 2 i B HFRIE . 7R P89 Python A H, A B X 2R AEE £
Python iy R i%FK, W __slots__. k4. FHEEM. __getattribute (). I
MBS HTES.

object -- %} 4
MRS (EMEEUE) PARTE AT (D7) HIEHRE . object t & Flnew-style class /) fzTi
EHES .

optimized scope -- C AL TEH] 1
24 Y Gt 19 ) G 1A 2 0 0 A5 B AR SRR AE B A AR E A, X ARV X S B 1 SR T
fbo EEXTeREL. Anidn. tRR. HESEURN A AR FR A R 44 A3 (R AR XA 1 AR T ek
R KRR LR . T A 1R A, R AR T A R A Jm i A B AR
FIEA L AR T LA i 1 F 3k

package -- {1
— P A B TR Bl I M B T4 1Y) Python module. WA F, 2 RA __path__ @M
Python fFiHk,

%2 W regular package Flnamespace package.

parameter -- Ji5 5
function (B 5¥E) B X HPH@A AR, B8R A2 —Dargument  (SERLAENR T, £
MEZ). AHMES:

* positional-or-keyword : (I BB IR T, H$HE—NATDMERN 1L F A2 AW DA K 425 S
BAMES . X REOARES R, BIAITRIHEI) foo F bar:

[def func (foo, bar=None): ... ]

* positional-only: {USROZE, F8E—HAEEWL L ARSE. WROETES L@ e R BUE
SIS R ENZ IR —A / FRPRES, BIUIR T posonlyl Fl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

s keyword-only: fURHEF, & D HEGEG XEFEANSE. R XEFIES g
BREUE LWL SR & A BB S EE 2N R E I S Z Hi—1 * REX,
U kw_onlyl il kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }
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* var-positional: AR, H55E ] ASR A — MERRCE R CLE SER RS (EInTE H A
SO HEZMNESEZIG). EMESWEETEE SRS * KE L, HIITRHET args:

{def func (*args, **kwargs): ... }

* var-keyword: FIAZKHET, F57E W] DARBME R BRI R T 28 (MO HAIE S E 2 %
BYSHLIG). RFIES Al S AREINR ~* RS, BIAERER kwargs.

TS AT VALFI 5 E PTEANane 2 4, il ASRELE T e S H0di s B -

W& Wargument RiIEFRSZH . SHE S X IR HHE UL, inspect .Parameter 3, function
“HPK PEP 362.

path entry -- J%12 A 0
import path R )— BN, Sipath based finder ] K2 /TS A L,

path entry finder -- J§1% A LI #2325
E—0[ MM sys.path_hooks (Bpath entry hook) i& 8] ¥ finder , WtFh*f 4 6818 3 path entry
He 8 LA
5% importlib.abc.PathEntryFinder DA T #IKIEA DB IRA I LIS T

path entry hook -- #&4% A L1 #)F
RIS AT R E parh ey PRS0 F BRSO svs . path_hooks
BN 23R |8l — path entry finder .

path based finder -- 3 T ¥ 120 A 4k 3%
BN —Bh T3k 12 & 4% %, ATFE—Nimport path A ARATIERL .

path-like object -- P& IER N5
RFE—NDXHREBBEIN SR BEBNZAZE— D FRREREN str 83 bytes X4, if
AP — AT os.PathLike PRAIXT 5. — A~ HF os.PathLike M AXT 4 W] 38 it 1A
i os.fspath () RN str BiF bytes BRI ARG ML, os.fsdecode () Fl os.
fsencode () AJA I RIAOR TG str B bytes RAWZER . HXTGEH PEP 519 5] A1,

PEP
“Python 3R 2" AYFELHE . —A> PEP e — (0B 3Cks, Ik Python HEIARALEE,, ol
R—A~ Python [t K HE BE s BR5 . PEP 1 2442 BORS A 1 45 AR BUMS F0 T4 U Py S B
ip

PEP MM R4 ) SRR WSOt OO R 1 17 S A3t DA B R A Python ST RS
9SSRI IENLE . PEP IS STEALEAE I A E T R, I RCREAS IR B AT A SR

%11 PEP 1,

portion -- ¥4y
FA R — A 24 25 ) ) BRAS H SR N SO A (W ATREAEA T —A> zip SCF) , Bk XL PEP
420,

positional argument -- {3 ¥ £ 5
2 Wargument ,

provisional API -- #7%¢ API
B APLZ A8 AR TEARME R 10 5 A MR PRIEZ S B F A e 1. BRI Il o
DA ERUE, (HHBHYARMCRNE E, T RETEA% DI B 1 A B R O T #E47 n) JE A e
FRHEE (HRAIERRIZED ). WAESOFA SR T - (UE APT I Z Bl R 5 13 1™
TSR R e R BT A ] BB 23 XA

B2 0T 5 APLRDL, ]S AARA R Sl “Im MRty 587 —— A M) RE R A I
HRJT AT BESE SRR B — b i) S5 A B AR T 5

XA B RE SR VAR PERR SN T L0, A T80 MR R RSO T BRI BT IR . 315 WL PEP
411,

provisional package -- £} % 1y,
2 W provisional API
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Python 3000
Python 3.x KATHELIGIEFR (XA FAEMA 3 I KRG O BT B T ) o A ik
I—%’ﬂ‘j “Py3k” .

Pythonic

TRk — B AU SR8 1 Python 15 5 S 1A KURS FIEILE , TS e P oAt 8 i
AR SE B . B4, Python AYHE I XA BE T for THAIAPRAE [ — Tk AUk G i il By
AR WEHAEFBCA XA, LA Python Y AAT I e — U7 T B

for i in range(len(food)):
print (food[i])

L

TR I Y B 575 B Pythonic (7735 k& X FERY:

-
for piece in food:

print (piece)

.

qualified name -- Pl 5 4B
— ARSI AR, R WS 42 Ry fE s B e b SO RS2 L R IR
127, FHSEE XL PEP 3155, XTI R BRI, BUE A TR SR 47 —E:

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

ICI

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth._ _qualname_
'C.D.meth'

L

295 T 5 AT, 7 R IR e & AR AR N IZR A DA S R B B AR, e S a1
LA, Ul email .mime. text:

>>> import email .mime.text
>>> email .mime.text._ name
'email .mime.text'

reference count -- 5| %k
TR XI5 R . SR 5 AT BT, E AR, FEk immortal %t
GEAKEAXHAE G T, IR GO IEAR S 9oRE. 51 740 Python (5 E 15
W AT, HEZCPython LB —AKEILHR. )7 AT AAHA] sys.getrefcount ()
PREOR AR [ X 5 | T4

regular package -- 5 .0
g8 package, BIMEEH— __init_ .py SR H .

Y52 Wnamespace package

REPL
“EEE-RAE-FT ENfEER” read-eval-print loop FI4EE , interactive ffEFE#s shell f) 75— 5.

__slots__
— PR EAEZE ERIA PR, A 5 P B S S P S A ST RS IR S 0 R T I AE . B ARIX LY
AT, ERBEAGHFALY), Rif S IRETEDEIEI TR, Gl nNEr Ny iRy, 7
HHE A5 KRS

sequence -- J341]
—Fpiterable, ©ZFFHA __getitem_ () FRERAVRMHBBES TR TR, HFE
T —MREFIKEER) __len__ () Fik. WEMTHIERAG list, str, tuple fll bytes %,
EHERAR dict U getitem () Ml __len_ (), {HEWIHZE WS IETES, BHHANE
i AT 2 immutable SIS R BEBOREIRITTE .
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collectlons abc.Sequence ?Hﬂ%ﬁ EXT—NHFEERNED, BIE __getitem () Hl
_len_ () ZHAb, BEINT count (), index (),__contains__ () fl __reversed_ () 5

f)uﬁk%f%?%ﬂé’]%ﬁTU\ﬁﬂﬁ reglster ) RSB BRI 3d 172 5 TR B 2 SR,
HS A

set comprehension -- 45 &4 55X
Ab 3 — A AT E AR R T B TR I IR M R E G —F BB 5k, results = {c
for ¢ in 'abracadabra' if c not in 'abc'} HABFEFEES {('r', 'd'}. B
comprehensions,

single dispatch -- ¥R
—Fhgeneric function S3IRIE, HELIRET B SHIWFEAORERER .
slice -- UJ i
W S TR E sequence —FRF RN G Y h @il (0 S ARbRicoRGUERY, 75 [ a4t

ANAB S RIECE, Bl variable name[1:3:5]. J¥5%5 (MAR) ARCENTRMET slice
X5

Bl
A PN T 40 50T AU (EUT T 3R AR 75 28 PRALE 22 42 ) APT Iyt ml DABE 4K
Mo SRR APLASROR BAE SRS hIF 2, (R R TSI & (B3R IIRE ) -

“ERYOR (CERLR) BRI R EERIE TG AT APL R,

A—NEMNEHF A K ES
Z: i, PEP 387: Soft Deprecation,

special method -- $55f J5 i
—#PH Python [FaXTH A ¥k, HIRAHEAS RBUPA TR SRR A 4545 . X PP B mg A Fr
RN R . FRIATT RSO 2 DL specialnames

statement -- 41
EARRRTE (—AMURS ) MR, — 2B A DAL —Pexpression SRS KA TF
ZERY, AN if, while B for,

static type checker -- i 2 KUK iy 2%
BEH Python RS I #4704, PAE IR WS GNP 5 8RR ANF TR, RS E 2 == LK
typing k.

strong reference -- 5 5| Jf]

1E Python ) C API 1, 385|238 AHFA 5| RIS BT IlA XTS5 1 . ZEQI 2 | il
M Py_INCREF () RIRHGES | HMAEMERS | Al @it py_DECREF () SREEME .

Py_NewRef ( @ﬂ%ﬁ)ﬂjﬁ@d@#/\ﬁ%ﬂﬁﬁ%lm W, WALEIR H AN | AR F e A
i%ﬁ%lﬂ%bﬁﬂ% Py_DECREF () pR%L, PAREGS|H IR

152 Rlborrowed reference.

text encoding -- AN Z g A% A,
£ Python 1, —ANFAFHIIE—5 Unicode UG5 (JEFEH U+0000--U+10FFFF). S T A (&
—NFEREH, EREGT I — BT
B DFRFRIFIUCH— N FAIF NG “ihs”, TNF 79 P g B AT R il i
g,

ARFAE R SCAFFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file objecto 8 H— A SCA S5 B A2 Vi 18] — AN T ) 1 A o B
Bk Hrext encoding, SCASCAFRIBIFAFEPACAR ("o 30 'w') FTFFEI M. sys.stdin,
sys.stdout PAM io.StringIO LM,

7S Hbinary file T FREW LT F 9 AT 2 B SRS

triple-quoted string -- — 5[ 'S F4FH
HRAW TSNS (7) SF RS () WFAE. BRI LS ERES A9 SRt
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R A2, BHEAZMAL. BN RIEF4F 5 A S R &5 U 55 5 F0NE |
5, I H A AR AT IR AT, TEm S SR AT R RE AL
type -- 2304
I YeE > Python Xf R J& TA- AR B REBRA —Fh AL, ZEHEXSRIVEAL, A ATT
MER __class__ J&M, B0Z#E type (obj) KIKEL
type alias -- JR24 3}
—NRA[E S, B AU S R B E 48 R AR RAT -
RAHIZWERE i & 22 /7. flhn:
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

AT DARCREBR R Al

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z W, typing Fl PEP 484, H AU I REMTEAIHGIA .

type hint -- 287833 /iR
annotation K5 JEVE. RENIE S B0R [RHE TS E B ZEAL.
RAPLUR BRI A2 Python fysRGIZSK, (HEAINFH AR REE S RAHLL. B EETr)
IDE SCE ARG b4 5 EA .
AR BEMERRB R EM T A typing. get_type_hints () KA, {HJ5HAS
AT L,
Z: L typing fl PEP 484, H G X} DI REIGTHELNREA .

universal newlines -- i FH#t47
— MR SCA TR T, AR I A fH S AR B T A ARG - Unix (UAT45 R Z9E " \n' . Win-
dows [IZ)5E "\r\n' PAKIHA Macintosh (Y255 "\r'. = PEP 278 il PEP 3116 fil bytes.
splitlines () T2 NIEULH].

variable annotation -- 2% & bR 7

ot AR5 a2 @ Pk i annotation
TERREAS B IS SRR, T ] e A HR A :

class C:
field: 'annotation'

AR EARAEE T RO A R AR 0 BINDA RS B2 int JRARO(E:

[count: int = 0

AR E AR VEVA A AR I annassign —757 .
Z: W, function annotation, PEP 484 F1 PEP 526, H WA T IHINEE. 553527 annotations-howto PA T
PR R ) A A S B

virtual environment -- Jf {3553
— B R M E R IS TR, A1 Python fi IR FH AR 776 2 56 AT TH4) Python 43 Gl ER
ST IE| R RS st rr) HAh Python N HRRFHIAT A

HZL venv,

virtual machine -- B
— BB TR, Python FEHINL AT AT R 4328 i A= iU byrecode
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Zen of Python -- Python 2 fifi
H|H Python &1 )i 5324, HEITHMSMHHXMIES . AFHEENETER BEHEHRR
P A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

#il:: GPL A A EIRE Python ¥ GPL N %ffi. 5 GPL A[A], Ffy Python ¥ RIUEHR SLvF A A1 L
JERIRAS, T TCFRE IR BT S EE. GPL 3B 1A AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR EHERFAHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.14.0a0 4 PSF iFa] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.14.0a0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.14.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.14.0a0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.14.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.
—0a0
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee,.
—O0or any

third party.

8. By copying, installing or otherwise using Python 3.14.0a0, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
(Y
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(#2 E50)
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

Cawy
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(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.14.0a0 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h
uu RS A2 DA A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

E O

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

MR BNERGEA 5N hashlib, posix fll ss1 £ {fi il OpenSSL JZEHZ T4 BE . tk4b, Python [ Windows
Fl macOS 22472 7 W] g 2> 36 OpenSSL PR EIA, B AFRAT T AE ML 45— 17 OpenSSL 1/F A HIEY il 4% .
1T OpenSSL 3.0 &1, MEGEATHEMRA, ¥ Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,

(ZETID
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and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution

(B L)
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(ZF 50
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT A jiE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE .

C.3.20 asyncio

asyncio BERAYFLEIF K H uvloop 0.16, ER2ET MIT ¥Rl UEAFTHY:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

(B L)

C.3.21 Global Unbounded Sequences (GUS)

W f# Python/gsbr. c B4 H subr_smr.c H1 FreeBSD [1)”Global Unbounded Sequences” %74 PN A7 BT % .

IR BT 2 453K BSD YRRl RSy K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "~ "AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3. WrRHRHaYiF =] 508
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JEFE
...,
-2
BOATEI, S
$APPDATAS%, 47

>>>, 71
___future_ ,76
__slots__ ,82
4k

method —— F 34,83
HHEE

$APPDATAS, 47
BASECFLAGS, 38
BASECPPFLAGS, 37
BLDSHARED, 39

cc, 37

CCSHARED, 38
CFLAGS, 28, 37, 39
CFLAGS_ALIASING, 38
CFLAGS_NODIST, 3739
CFLAGSFORSHARED, 38
COMPILEALL_OPTS, 37
CONFIGURE_CFLAGS, 37
CONFIGURE_CFLAGS_NODIST, 37
CONFIGURE_CPPFLAGS, 37
CONFIGURE_LDFLAGS, 39
CONFIGURE_LDFLAGS_NODIST, 39
CPPFLAGS, 37, 39

CXX, 37
EXTRA_CFLAGS, 37
LDFLAGS, 37, 39
LDFLAGS_NODIST, 39
LDSHARED, 39

LIBS, 39

LINKCC, 39

OPT, 30, 38

PATH, 10, 18, 42, 44, 5052, 54
PATHEXT, 44
PROFILE_TASK, 28
PURIFY, 38
PY_BUILTIN_MODULE_CFLAGS, 38
PY_CFLAGS, 38
PY_CFLAGS_NODIST, 38

PY_CORE_CFLAGS, 38
PY_CORE_LDFLAGS, 39
PY_CPPFLAGS, 37

PY_LDFLAGS, 39
PY_LDFLAGS_NODIST, 39
PY_PYTHON, 55
PY_STDMODULE_CFLAGS, 38
PYLAUNCHER_ALLOW_INSTALL, 56
PYLAUNCHER_ALWAYS_INSTALL, 56
PYLAUNCHER_DEBUG, 56
PYLAUNCHER_DRYRUN, 56
PYLAUNCHER_NO_SEARCH_PATH, 54
PYTHON_BASIC_REPL, 15
PYTHON_COLORS, 10, 15
PYTHON_CPU_COUNT, 9, 15
PYTHON_FROZEN_MODULES, 9, 15
PYTHON_GIL, 9, 15,76
PYTHON_HISTORY, I5
PYTHON_PERF_JIT_SUPPORT,9, 15
PYTHON_PRESITE, 9, 16
PYTHONASYNCIODEBUG, 13
PYTHONBREAKPOINT, ||
PYTHONCASEOQK, 11
PYTHONCOERCECLOCALE, 14, 23
PYTHONDEBUG, 6, 11, 29
PYTHONDEVMODE, 9, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREF'S, 16, 30
PYTHONDUMPREFSFILE, 16
PYTHONEXECUTABLE, 12
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 57
PYTHONINSPECT, 6, 11
PYTHONINTMAXSTRDIGITS, S8, 12
PYTHONIOENCODING, 12, 14
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 12, 13
PYTHONMALLOC, 13,29
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 15
PYTHONNOUSERSITE, 7, 12
PYTHONOPTIMIZE, 6, 11
PYTHONPATH, 6, 10, 50, 56, 57, 60
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PYTHONPERFSUPPORT, 9, 15 callable —— HiAFAX4£, 73
PYTHONPLATLIBDIR, 10 callback -- [Eif,73
PYTHONPROFILEIMPORTTIME, &, 13 CcC
PYTHONPYCACHEPREFIX,O, 11 - A4TIR T, 25
PYTHONSAFEPATH, 7, 10 CFLAGS, 28, 37, 39
PYTHONSTARTUP, 6, 11 AT, 25
PYTHONTRACEMALLOC, 8, 12 CFLAGS_NODIST, 3739
PYTHONUNBUFFERED, 7, 11 ——-check-hash-based-pycs
PYTHONUSERBASE, 12 AT, 6
PYTHONUTFES, 9, 14, 51 class —— £,73
PYTHONVERBOSE, 7, 11 class variable —— X% &, 73
PYTHONWARNDEFAULTENCODING, 9, 14 complex number —-— & #,73
PYTHONWARNINGS, 8, 12 CONFIG_SITE
TEMP, 47 AT, 34
w7, 83 context manager —— L+ TNXEHEE 73
BER context variable -- FTXZE,73
method —- F#,79 contiguous —- ##4,73
coroutine -- Hh#E,73
A coroutine function -- WAEE %, 74
abstract base class —— fZH %K, 71 CPP
annotation -- AFiE, 71 fr ATHI, 25
argument -- £#, 71 CPPFLAGS, 37, 39
asynchronous context manager -- & ¥ TR, 25
LTI x#EE T2 CPython, 74
asynchronous generator —- =% 4 i #,72 CURSES_CFLAGS
asynchronous generator iterator —-- R A AATHT, 26
AR R E T2 CURSES_LIBS
asynchronous iterable -- ® # 7 # & xt i AATHIR, 26
%.,72
asynchronous iterator -- FH%RE 72 D
attribute —- B, 72 -d
awaitable —- F&fEXT4L, 72 fr ATHI, 6
decorator —- ¥E4fE,
B descriptor —- R 74
-B dictionary —- —}J}ﬂ,74
SAFTHT, 6 dictionary comprehension —-- FHESRK,
b 74
S AITHRTA, 6 dictionary view —-- FHAE, 74
BDFL, 72 ——disable-gil
binary file —- Z 34| X, 72 fr AATHIA, 25
BOLT_APPLY_FLAGS ——disable-ipv6
A AT, 29 BATHRIR, 22
BOLT_INSTRUMENT_FLAGS --disable-test-modules
AT, 29 T AATHI, 27
borrowed reference -- fENE|JH, 72 docstring —— X FFK &, 74
——build duck-typing -- ®F %A, 74
i AATHI, 33
bytecode —-- F ¥, 73 E
bytes-like object —-- F¥ A £, 73 -E
BZIP2_CFLAGS AATIRTA, 6
4TI, 26 EAFP, 74
BZIP2_LIBS ——enable-big-digits
AT, 26 AT, 22
——enable-bolt
C A THIR, 28
—c ——enable-framework
A TR, 3 A TR, 33
C #4773 ——enable—loadable-sglite-extensions
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AT, 22
——enable-optimizations

HAATHIR, 28
——enable-profiling

A AATHET, 29
—-—enable-pystats

AT, 23
——enable-shared

A AATHI, 31
-—enable-universalsdk

H AT, 33
—-—enable-wasm-dynamic—-1linking

fAFTET, 27
——enable-wasm-pthreads

A AATHI, 27
—-—exec-prefix

AT, 27
expression —— Xk, 75
extension module -- ¥ B 75

F

f-string —- f-F4®,75

file object —— XHX£,75

file-like object —- XHAXZ,75

filesystem encoding and error
handler — X 24w B #H A 5
Bk AT, TS5

finder —- T#H&E,75

floor division —-- [ FEERE, 75

Fortran %4, 73

free threading -- H @4, 75
function -- ®¥,75

function annotation -- FEIEARIE, 75
G

garbage collection —- ¥ K[, 76
GDBM_CFLAGS
A, 26

GDBM_LIBS

FARET 26
generator —— 4 K 8,76
generator —-- 4 &, 76
generator expression —-- 4 KEFRHKR, 76
generator expression —-- 4 KBXRAERA,T6
generator iterator -- 4 @ #Hi#&RE, 76
generic function —-- XA ¥, 76
generic type -—-— ZALT6
GIL,76
global interpreter lock —- 2 & i B #

8,76

Fi
-h

AT, 5
hash-based pyc —- %’T"’é\%é’ﬂ pyc, 77
hashable -- W&, 77

-—help

H AT, S

——help-all
WAATHI, 5
——help-env
HAFTHT, S
——help-xoptions
AR, 5
——host
AT, 33
HOSTRUNNER
W AATHI, 34

-1

G ATHI, 6
-1

MATHIR, 6
IDLE, 77

immortal -- KAEXZ,77
immutable —-- FAHLX £, 77
import path -- SAKR, 77
importer ——- B A#,77

importing —— §A,77

interactive -- X F,77

interpreted —-- @EA, 77

interpreter shutdown —-- R XH, 77

iterable —- H#kRW 4,77
iterator —-- # 1%, 78

J
-J
AR, 10

K

key function -- #® ¥, 78
keyword argument —-- X##F5HHK, 78

L

lambda, 78
LBYL, 78
LDFLAGS, 37, 39
fr AATHIA, 25
LDFLAGS_NODIST, 39
LIBB2_CFLAGS
Hr A TR, 26
LIBB2_LIBS
fr AATH IR, 26
LIBEDIT_CFLAGS
AT, 26
LIBEDIT_LIBS
AT, 26
LIBFFI_CFLAGS
fr AATH IR, 26
LIBFFI_LIBS
HATHIA, 26
LIBLZMA_CFLAGS
fr AATH IR, 26
LIBLZMA_LIBS
HATHIA, 26

gL ]
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LIBMPDEC_CFLAGS

- AATHIR, 26
LIBMPDEC_LIBS

AT, 26
LIBREADLINE_CFLAGS

i AATH IR, 26
LIBREADLINE_LIBS

i AATHIR, 26
LIBS

AT, 25
LIBSQLITE3_CFLAGS

AT, 26
LIBSQLITE3_LIBS

fr SATHIA, 26
LIBUUID_CFLAGS

AT, 26
LIBUUID_LIBS

AT, 26
list —— %|%,78
list comprehension —- F|k#EER, 78
loader —-— jn# #,78
locale encoding —- ET K H%HEHKRX, 78

M
-m

o4, 4
MACHDEP

A AATHIR, 25
magic method —- JEAF#%,79
mapping —— B4, 79
meta path finder —-- TEBELELHE, 79
metaclass —- 0,79
method —— F &

HFFK, 83

A, 79
method -- ¥ #,79

method resolution order —- 77‘ /f% 7]‘)? )it

)’%—"_9 79
module —— ##, 79

module spec —-- R, 79

MRO, 79

mutable —- W&t 4£,79

N

named tuple —-- B & 14,79
namespace —— @4 %[, 80
namespace package —- # % % |A4, 80
nested scope -- #E1EHH, 80
new-style class —-- # 3.2, 80

O

-0

# AT, 6
object -- X%, 80
-00
BAATHI, 6
OPT, 30
optimized scope —-- B H1EH S, 80

P
-P
W AATHIA, 6
package -— 4, 80
PANEL_CFLAGS
G248, 2
PANEL_LIBS
AT, 27
parameter —— H#%, 80
PATH, 10, 18, 42, 44, 5052, 54

path based finder -- HETEEZEHNERE 81

path entry -- B#AH,S81

path entry finder —-- BN D& E, 81

path entry hook -- BN H4F,81
path-like object -- K& Ex%£,81
PATHEXT, 44
PEP, 81
PKG_CONFIG

AT, 25
PKG_CONFIG_LIBDIR

A AATH I, 25
PKG_CONFIG_PATH

A AATHI, 25

portion —-— # 4, 81
positional argument -- fL& 5%, 81
——prefix

AR, 27
PROFILE_TASK, 28

provisional API -- ¥ & API,8l1
provisional package -- #% £, 81
PY_PYTHON, 55
PYLAUNCHER_ALLOW_INSTALL, 56
PYLAUNCHER_ALWAYS_INSTALL, 56
PYLAUNCHER_DEBUG, 56
PYLAUNCHER_DRYRUN, 56
PYLAUNCHER_NO_SEARCH_PATH, 54
Python 3000, 82
Python HIEZN; PEP
Python ¥IEZE; PEP
Python #IEZE; PEP 8,69

Python #EEZ P ; PEP 11,21,41,58
Python #EEZ; PEP 238,75
Python #IEZEN; PEP 278, 84
Python ¥IEZY; PEP 302,78
Python #iEZ Y ; PEP 338,4
Python H#EEZ; PEP 343,73
Python #EEZ P ; PEP 362,72,81
Python #IEZE; PEP 370,712
Python #IEZEP; PEP 397,51
Python #IEZY; PEP 411,81
Python H#EEZ P ; PEP 420, 80, 81
Python HHEZ P ; PEP 443,76
Python #IEZE; PEP 483,76
Python #IEZE; PEP 484,71,76, 84
Python ¥ IEZE Y ; PEP 488,6
Python #IEZEN; PEP 492,7274
Python HHEZE Y ; PEP 498,75
Python HEEZ I ; PEP 514,52

1, 81
7,21
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Python #IEEI; PEP 519,81 S

Python #IEZE; PEP 525,72 -3

Python ¥ IEZE; PEP 526,71,84 SRR, T

Python HEEE; PEP 528,51 s

Python #EE#E; PEP 529,13,51 B AATHTR, T

Python ¥MEP; PEP 538, 14,23 sequence —— J%7,82

Python AN PEP 585,76 set comprehension —- &4# &2, 83
Python ¥MEP; PEP 703,46,75,76 single dispatch -- ¥4JK, 83
Python #FEZE; PEP 3116,84 slice —— /.83

Python ##EZ; PEP 3155,82 special method —— 7, 83
PYTHON_COLORS, 10 statement —— &4, 83
PYTHON_CPU_COUNT, 9 static type checker -- # & KAl & & 5,
PYTHON_FROZEN_MODULES, 9 83

PYTHON_GIL, 9,76 strong reference -- H&E|/H, 83

PYTHON_PERF_JIT_SUPPORT, 9

PYTHON_PRESITE, 9 T
PYTHONCOERCECLOCALE, 23
PYTHONDEBUG, 6, 29
PYTHONDEVMODE, 9

TCLTK_CFLAGS
BAATEI, 27

PYTHONDONTWRITEBYTECODE, 6 TCLTE_LIBS
PYTHONDUMPREF'S, 30 , AT, 27
’ TEMP, 47

PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 57

text encoding —- XAZGHEHR, 83
text file —— XAXH, 83

Pythonic, 82 Eriple—q;;‘;e;lélstring -— ZEHEFHe,83
e — XA,
PYTHONINSPECT, 6 tgie i %05 4. 84
PYTHONINTMAXSTRDIGITS, 8 fype hint —— £ 5L 84
PYTHONIOENCODING, 14 YP B
PYTHONLEGACYWINDOWSSTDIO, 12 U
PYTHONMALLOC, 13,29
PYTHONNODEBUGRANGES, 9 —u B
PYTHONNOUSERSITE, 7 wRATHRI, T )
PYTHONOPTIMIZE, 6 universal newlines -- @ F#1T, 84
PYTHONPATH, 6, 10, 50, 56, 57, 60 V
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8 -V
PYTHONPYCACHEPREFIX, 9 fr ATHI, 5
PYTHONSAFEPATH, 7 -V
PYTHONSTARTUP, 6 i AATHIA, 7
PYTHONTRACEMALLOC, 8 variable annotation -- T &7, 84
PYTHONUNBUFFERED, 7 G A THIR
PYTHONUTFS, 9, 14, 51 -7,5
PYTHONVERBOSE, 7 -B, 6
PYTHONWARNDEFAULTENCODING, 9 -b, 6
PYTHONWARNINGS, 8 BOLT_APPLY_FLAGS, 29
BOLT INSTRUMENT FLAGS, 29
Q --pbuild, 33
g BZIP2_CFLAGS, 26
A ATHT, T BZIP2_LIBS,26
qualified name —- [RZ 47k, 82 -c,3
CcC, 25
R CFLAGS, 25
R —--check-hash-based-pycs, 6

CONFIG_SITE, 34

A/’ N
wAATHIR, 7 CPD, 25

refe;ence ciunt :: iﬁgj%%,ZSZ CPPFLAGS, 25
regular package AL, CURSES_CFLAGS, 26
REPL, 82

CURSES_LIBS, 26
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-d, 6 ——prefix, 27
——-disable-gil, 25 -q,7
——-disable-ipve6, 22 -R,7
—-—-disable-test-modules, 27 -S,7
-E,6 -s,7
——enable-big-digits, 22 TCLTK_CFLAGS, 27
—-—enable-bolt, 28 TCLTK_LIBS, 27
——enable-framework, 33 -u, 7
——enable-loadable-sglite-extensions, -V, 5

22 -v, 7
——enable-optimizations, 28 —-—version, 5
——enable-profiling, 29 -W, 7
—-—enable-pystats, 23 ——with-address—-sanitizer, 30
—-—enable-shared, 31 —-—-with-assertions, 30
——enable-universalsdk, 33 ——with-build-python, 33
——enable-wasm-dynamic-linking, 27 ——with-builtin-hashlib-hashes, 32
——enable-wasm—-pthreads, 27 ——with-computed—-gotos, 29
—-—exec-prefix, 27 ——with-dbmliborder, 23
GDBM_CFLAGS, 26 --with-dtrace, 30
GDBM_LIBS, 26 -—-with-emscripten-target, 27
-h, 5 --with-ensurepip, 27
——help, 5 ——with-framework—name, 33
—--help-all,5 —--with-hash-algorithm, 32
—-help-env, 5 ——with-1libc, 32
—-help-xoptions,5 ——with-1ibm, 31
—--host, 33 --with-1ibs, 31
HOSTRUNNER, 34 —--with-1to, 28
-I,6 ——with-memory-sanitizer, 30
-i,6 ——with-openssl, 32
-J, 10 —--with-openssl-rpath, 32
LDFLAGS, 25 —-without-c—-locale-coercion, 23
LIBB2_CFLAGS, 26 ——without—-decimal-contextvar, 23
LIBB2_LIBS, 26 ——without-doc—-strings, 29
LIBEDIT_CFLAGS, 26 ——without-freelists,?23
LIBEDIT_LIBS, 26 ——without-mimalloc, 29
LIBFFI_CFLAGS, 26 —-—without-pymalloc, 29
LIBFFI_LIBS, 26 —-without-readline, 31
LIBLZMA_CFLAGS, 26 ——without-static-libpython, 31
LIBLZMA_LIBS, 26 ——with-pkg-config, 23
LIBMPDEC_CFLAGS, 26 —-—-with-platlibdir, 23
LIBMPDEC_LIBS, 26 —--with-pydebug, 30
LIBREADLINE_CFLAGS, 26 —--with-readline, 31
LIBREADLINE_LIBS, 26 ——with-ssl-default-suites, 32
LIBS, 25 ——with-strict-overflow, 29
LIBSQLITE3_CFLAGS, 26 ——with-suffix, 22
LIBSQLITE3_LIBS, 26 --with-system—-expat, 31
LIBUUID_CFLAGS, 26 --with-system-1ibmpdec, 31
LIBUUID_LIBS,?26 —-—with-thread-sanitizer, 31
-m, 4 —-—with-trace-refs, 30
MACHDEP, 25 —--with-tzpath, 23
-0,6 ——with-undefined-behavior-sanitizer,
-00, 6 31
-P,6 —--with-universal-archs, 33
PANEL_CFLAGS, 26 —-—with-valgrind, 30
PANEL_LIBS, 27 —--with-wheel-pkg-dir, 23
PKG_CONFIG, 25 -X, 8
PKG_CONFIG_LIBDIR, 25 -x, 8
PKG_CONFIG_PATH, 25 ZLIB_CFLAGS, 27
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ZLIB_LIBS, 27

—--version
fr AATH IR,
virtual environment —- EWIIE, 84
virtual machine —- JE#H, 84
-W

H AT, T
--with-address-sanitizer

AT, 30
--with-assertions

AT, 30
—-—-with-build-python

W AATHIT, 33
—-—-with-builtin-hashlib-hashes

A THIA, 32
——with- computed—gotos

# A 4T, 29
——with-dbmliborder

A THIR, 23
-—-with-dtrace

A AATH I, 30
-—with-emscripten-target

AT, 27
—--with-ensurepip

AT, 27
—-—with-framework—-name

A AT, 33
—--with-hash-algorithm

W AATHIR, 32
-—-with-1libc

AT, 32
——with-1libm

G ATET, 31
——with-1libs

A TH I, 31
-—with-1to

#A AT, 28
——with-memory-sanitizer

AATE R, 30
—--with-openssl

AT, 32
——with-openssl-rpath

A TH, 32
——without—-c—-locale—-coercion

W AATHIT, 23
—-—-without-decimal-contextvar

@A TN, 23
—-—without-doc-strings

# AT, 20
——without—-freelists

i AT, 23
——without-mimalloc

# AT, 29
—-—without-pymalloc

awAATHEIR, 29
--without-readline

AT, 31
—-—-without-static-libpython
A THIA, 31
——with-pkg-config
fr A ATH A, 23
—-—with-platlibdir
A AT, 23
—--with-pydebug
AT, 30
—-—with-readline
AR, 31
——with-ssl-default-suites
- AATHIR, 32
—-—with-strict-overflow
AT, 29
——with-suffix
@ AT, 22
——with- system expat
AT, 31
——with- system libmpdec
frAATH IR, 31
——with-thread-sanitizer
i AATHEIR, 31
--with-trace-refs
A AATH I, 30
--with-tzpath
AR, 23

——with-undefined-behavior-sanitizer

TR, 31
——with-universal-archs

BAATET, 33
—-with-valgrind

B AATHI, 30
——with wheel -pkg-dir

AT, 23

AT 8
A TR, 8
Z
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ZLIB_CFLAGS

TR, 27
ZLIB_LIBS

TR, 27
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