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CHAPTER 1

5
A2
=\
1_“

H5irgE

AREUAS T EAE S, CPython fi#AfTas i tn 21T 5 5L
CPython SZBRANYS : HABSCI ey 4705 B rl fES B Fr ANl . £ 0 implementations,

1.1 &L17

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

[python myscript.py J

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o YU FI R R RIS tty BEEATIARER AR, ESPEREAGSIFIATE N E 2 58— EOF
(jc{ﬁr AR FAF, /RATAFE UNIX 4% Cctrl-D siff Windows [#% Ctrl-z, Enter Rj=EILF
). A ERZHEFRAWELZEE, WS tut-interac,

o MIMHA SR MR HER ASCIER A, 38, FR T4 ST
o MHEFAZHAAME, Az HREER. T8 L2 AR AR

e l —-c command IR}, AT command F/RH) Python iEh]. command W] DAL AT 50 B B9
ZAAEN]. YEE, HIRE HFAFLE Python 1f4) prefE i B 2L

* Jil -m module-name M, 7 Python BIHLHtAE P AR E IR, IR HA A A AT .
FEREMAT, SeftrailimA, HAIT.

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

AT command F1i¥] Python fXH5 . command W] DLj&—251E4], AT DA H #4745 50 B 1) 22 2518 4]
o, B2 A5 E A A R AR —

MBI, sys.argv BEANICEN "—c", HFRLFTHRMAZE sys.path I3k (1kixH
RN TUZ A ) o

Bk —A HiTF Y cpython. run_command HHFZS%L command.,

-m <module-name>

1E sys.path PHERSRERIR, LA __main_ BURPITHHNZ.

TSRO ARG, WA RS (Jpy). BBV NA R 4% Python e, (HASIH
XPCAVEIRBIZSR (G, VPRI EETAF - A .

AT (B a=mE) Wavrli. a4 AREERA N, MRS <pkg>.
__main_ fENEREAT. BATMREEREOT N SV A SR AL s 45 I REAR 1 H SR zip SCHF
Ak EE T AR

Ik

BEETIAN T ] N BRI LA C SR 9 BAELR , RSB BA X LR Python AH L. H
e EAPIRTE T Wi pO R, B8 AT BB AR RSO o

UEREE IR, sys . argv B ENICEREABHSCPRAY SE R BAR (FEE CBEHSCPEIN], o
RN ") 5o EIFE, METHSRRFBNA sys . path Tk,

~ T IR AR A N s T AR, I sys . path BEAMLE S ET H W AS P
site-packages H3%. FTf5 PYTHON* FRBSAS f AR S0k Z0%

Ve PRI AL S AESATIN . ABIAST SR A A AR . BilA0 timedt AREHL:

python -m timeit -s "setup here" "benchmarked code here"
python -m timeit -h # %% Bl # |F

51 & —A~ #Hil%4 cpython. run_module PS4 module-name.

S0

runpy . run_module ()

Python A% A] DA B3 (0 S5 550 BE
PEP 338 -- ¥Rt A F T

TE 3.1 A B AR R A AR RIEAT __main_ TR
e 3.4 A B A A (AR SO 44 25104

MIFERIA (sys.stdin) BRm4S. WiEm AN L im, HH-1.
WOFLIGHITIBS, sys.argy WSS IERSE "—", T, HEAATHRMA sys.pach k.
5| K — MW SEH) HiTE cpython. run_stdin,

<script>

AT seript Hif) Python RS, S HRN (LEXTEAARS) SCPFRGEEEAR, 810 Python SCIF. &
_main__.py XMFHES, BE _main_ .py ICPFRY zip S0P

RTINS, sys . argv B ICRBRAEA AT PR E ML TR

4 Chapter 1. $41T50iE


https://peps.python.org/pep-0338/
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WA Z FR B 1) Python SO, WHEZSCIAEFTAEH RMA sys.path BIFk, I HATIZMF
YfE __main_ BEHORAT.

5 B A 44 FR P 1) H e zip SO, TR A A sys.path WFFSk, FFHEZAEH W
_main__.py CFMME __main_ BIHORAT.

~ T JEIAT I ORAE R AR s AT AT, I sys . path BEAELE Y HTH SR BA S
site-packages F 3%, FTH PYTHON* HplEAs ¥tk Z 0

5 k—A> #HITE: cpython. run_file 1S4 filename,

S0

runpy .run_path ()
Python AT R] AR E (i 1 Y S5 203 fE

R DIRIAR;, (] -1, sys.argv[0] NZFRH ("), HHLLHTH R E sys.path BTk,
BEAh, AR ARG SR, BREE SIS tab whA I g (200 rlcompleter-config) .

S0

tut-invoking

TE 3.4 JA R AR T HE R tab kb AR S i -

1.1.2 EHEIN

-2
-h
--help
FTENBITAS iy A7 HEI0 SONS 1 BRI A B ) R JEL R AR S IR
—--help-env
FTHI Python % R PRFAE b (Y faf R A AR TR IR Y
Added in version 3.11.
—-help—-xoptions
TS @ - eIy i A R E IR H
Added in version 3.11.
——help-all
FTE B R R AR FIR
Added in version 3.11.
-v
—-—version

fy ity Python fftASH 1B H o 7w BIATE :

[Python 3.8.0b2+

AWK v TN, A E Bl

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

Added in version 3.6: —VV 3£,

11. 91T 5
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1.1.3 H{thi%kIn

-b

TERf bytes B bytearray 4ty str B K48 E 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 WU R, Python AN 7E B A PR BB W H A .pye X AR 5O
PYTHONDONTWRITEBYTECODE,

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

-i

FERETRAEY . oye AFMEIETT N . 2L pyc-invalidation. 2435 default i, CiEERM
R TE BT I A (LAY 7 WS S A7 SO R AR BRI SGIAT IR . 20 always W), Frfdk
TIAED - pyc T, AR B0 E @& ARV E YRR AR IS HX B S T IR IR . 243
never I}, ETMAHEN . pyc SUUFRFA AR B PR SO FUEA TR

BT . pyc SUPFRTE A S e IR .

ERfEray s (S KER). S0 PYTHONDEBUG FREEAS &
PEARI TR B Python #4330, 15 W E X592 0% .

ZWEFTA PYTHON* RSN RL, BIANv fECL X B PYTHONPATH Fll PYTHONHOME,
FES P -1 (B ) e,

MARSE— S8, S -c B, B sys.stdin N@%m, PATHAS M S, etk AR
HAEN, ANEEE PYTHONSTARTUP A4

AT, BAME S HEE, a2 RA e ER W . 30 PYTHONINSPECT,

PABE B2 4T Python., XK ] —E, —P Fil—s 3ET .

TER BT sys . path BEAEL & BIATHE H SR EL & P site-packages H 5% . i PYTHON*
PRI AR B AR S B 20 o 3 AT DA 0 B 20 ) R AR L P A B ARG .

Added in version 3.4.

FE W assert 154 DA AT A __debug__ WMEAE N AR RIS, ETE pye IR Z BRI
copt—1 KYFEE G (bytecode) W44 (2, PEP 488), %% PYTHONOPTIMIZE,

TE 3.5 A RS T (s PEP 488 214 . pyc SXfF44

TEEH -0 W EI & 7 SO A7 R . Gl EAE pye FRA ZHIIRIN opt—2 k9 T 43 S
(bytecode) W) 344 (01, PEP 488),

TE 3.5 A B A ACH: {fd)s PEP 488 122 . pyc SUF44 .

ANERF A BAEAN LRI E] sys . path:
« python -m module fiy947: AZHIIIY T TAEH .

. ggthon script.py AT NEMMBAAEH 3. WA — DS, WaFTs
.

« python -c code fil python (REPL) fig&47: NEMIINAEFEAFE, XFR Y41 TAEH .

Chapter 1. $41T5ME
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https://peps.python.org/pep-0488/
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FES A PYTHONSAFEPATH 3548 5, PAK —E Fl1 -1 (B 5) 2650
Added in version 3.11.

-q
R AE 22 H AR AN S 7R ORI AR5 B
Added in version 3.2.
-R
FF s A BRI . ICIETIAL PY THONHASHSEED MABEAR B Bk 0 WHERAE, RA WA Ay a1 L 2 2R
UNENLGE
TEZ WA Python H, BLiedii o5 MG A BEALIL , PARFFAFER I8 X4 __hash_ () fH
FATTHNAIBEILE k", BEAREATEERA Python HEAR ACRFORFFIE E , ERAE R AW
Python AR [ E AT 1R A AT F ) .
WA A BEALAL B AT X HORS Oy B i A5 R A P40 R 25 TG B AR 3, X A AR T A1 dict 7E
EIR LR IPEREED O(n?) SF 24 . 127 http//ocert.org/advisories/ocert-2011-003.html | i1 .
PYTHONHASHSEED FUVFAR AW A b -85 i U B — A ] 2 {1
Added in version 3.2.3.
AE 3.7 BRUAS & A AR W ISR TUAN 2> T 200
-s
AREH H P site-packages HEEMF| sys.path,
2% PYTHONNOUSERSITE,
B0
PEP 370 -- 43 FH ' site-packages H 3¢
-S
2 site WP AILFTI AR AL T35 S sys . path B#AE. W12R site &7 AW RS
AL A S (SRR B & BTN site.main (),
-1u
5% 1 stdout Al stderr JFEAHEHZZ . BLFETIX] stdin R TCH M o
Y525 % PYTHONUNBUFFERED,
TE 3.7 JRAS K A AR H: stdout FI stderr JAE SCAS )2 BUAE A I B
-V
FERTERI IR 4T Bl — (5 8, BRgomaE gty (U2 s B ) o M4 BB v
(—vv ) B, EREHE S A ST — &G E . B REHSHENE S S k.
TE 3.10 fiUAS R AEARTE: By site BT AR EPRFELA IR 0l S BE A2 F . pth SO
2] PYTHONVERBOSE ,
-W arg
e (5 ELER . Python (Y5 HLBIBRIANF 25455 ETEVE sys . stderr.
T T BA P TR R R e VR TE 2 A N T e R iy e A 45 (B2 AR BRIA I DL T 2 Z20%
R L AL
-Wdefault # AN FAMEZEE— X%
—Werror # HHEARY
-Walways # R E A&
-Wall # 5 -walways # [
-Wmodule # B#ANREAELEE—K
(BT
11. &4 7


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

—Wonce # % A~ Python # 2% — R
-Wignore # M A

action 4 W DMRIETT LA TAS , REARIF SIVT AIER AR, BN, -wi 5 -wignore [,
SRS EAT

[action :message:category:module:lineno

STERICE A E:; BHMSFERAEN. Blal, -W ignore: :DeprecationWarning }fZ
% i A 1) DeprecationWarning 245,

action FBAN BRI, (R IE T VL RCH A T B i
message "7 BULIT 5 AN EEFEMILE; AR,

category T Bt 5 EEIMILAL (DeprecationWarning %), WAURNIEA; N BRI
IR AT E LRI T,

module F-BLVLFERY 2 (SE3ERE ) BERAFR: X FRVCEL R R/ NS HURA

lineno FEL VLRt TS, H O LR TS, M4 TEHEE TiT5,

AT PAZE A~ BT 24 S A BV IE 2 ANk Iint, AT RS — A IT R A . R
V- IR AN (i, TRk A — A, AT B — A RO TR S )

B BRI A PYTHONWARNINGS BREEAR Sl i, ] PAFE Python F2JFH il warnings #5t
Pugbfrdsil. B4, warnings.filterwarnings () BRECHAFEEE B R ENFREA

1% 2|5 warning-filter /1 describing-warning-filters | it 55 22 407 .

-X
BRI SE —47, LA E Unix B # ! emd. X3 T DOS & J@ i 451k .
-X
£RE T2 A BRI & J@ 35T . CPython H B X T 41 ] H (-
e —X faulthandler ¥J&ff faulthandler., #i§5# PYTHONFAULTHANDLER,
Added in version 3.3.
+ —X showrefcount F[YERRFES R s 7E 2 B MRS 2B, S B s | A vHEoR (8
T NAFHE X TG TR A,
Added in version 3.4.
+ X tracemalloc ffi}f] tracemalloc fiHRFZNX] Python NAEA B ERES. TEERIAME DL,
A AR i PRAFE R ER ) L5 B . ) -X tracemalloc=NFRAME k)53 B [1]
W NFRAME Wif{J iR 2. W5  tracemalloc.start () fl PYTHONTRACEMALLOC T f#if
1o
Added in version 3.4.
e -X int_max_str_digits ff A & BHE FHF P H MK ERSB. Bl H
PYTHONINTMAXSTRDIGITS,
Added in version 3.11.
o —X importtime WIRERR T ARERMWEIE . B EREHRLK, Ritntn (BiFEinE
S A) flHSEE (HERREMNSA) . EHEETEWmBEZSLEN HREF P
e gy, A YR python3 —X importtime —c 'import asyncio'. HiHZE
PYTHONPROFILEIMPORTTIME,
Added in version 3.7.
o —X dev: JAH Python JF &I, FIATERING LT B H 2 SEBCE K HEMEI TR A . 5115
2] PYTHONDEVMODE ,
8 Chapter 1. $41T50iE
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Added in version 3.7.

e —X utfs Ja /] Python UTF-8 iz, —x utf8=0 ¥\ %% ] Python UTF-8 #iz (B {#i7Ei%
Wizl W %4 B G et 2 ) . s S PYTHONUTFS,

Added in version 3.7.

+ —X pycache_prefix=PATH AV .pyc UMHALAGE B FORAYFFATHE, A2 AR
. %M, 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 228 FIYERIBX L P AFERFIMIEFE (GHRIT. RIS &

LRI WAL &) WL B AF 458 S LI 26 o X e 2R/ I A X5 A pye SCHRHRA A Ak
FHEOTAE R 7 [0 0 B s N A 7 B R N . 3 ] PY THONNODEBUGRANGES

Added in version 3.11.

s -X frozen_modules i O VR G5 BLHUE B ZH T AVLE T Z 8. {H°5 on RIREANTHRF
B A of £ TR B AT 20, W2 2 H ) Python (IEFREHL) WERIN K on. 40
R L (ETEAREMZETT) MEIA R of £, R importlib_bootstrap Fl
importlib_bootstrap_external R S ZSWFEM, BIEIZERIIR N of f. 7
%% PYTHON_FROZEN_MODULES

Added in version 3.11.
o —X perf £ HX) Linux perf YERE TR0 SCHF . MAFEHE T ILIEIRT, perf MERRAHTESKF

REfE A Python i o AN FE R BE~F- 5 b W] I TITE 24 il R GEA SCHRER G 00 T 5 A A]
HH, BRINE N O, Y% [ PYTHONPERFSUPPORT il perf_profiling.,

Added in version 3.12.

o —X perf_jit KfJE XIS Linux perf P8 #4819 2 1591 [ 17 DWARF SZHF. 242 {i
TR, perf PERE/ M RFBES (1 ] DWARF {5 53k #f 45 Python ¥ . I ise 501 (L #E
SERP- T TE 24 B RGEA SRR BT A R OE (T4, BRI Ao, 55 3 21

PYTHON_PERF_JIT_SUPPORT Fl perf_profiling,
Added in version 3.13.

e —-X cpu_count=n f 7B I os.cpu_count(), os.process_cpu_count () Hl
multiprocessing.cpu_count (). n MM KT T 1. kT TEERKENAE
ARG CPU B FORIELMRA M4, 7S W PYTHON _CPU_COUNT. HIS n 2K
default, WIRZ&TH BT,

Added in version 3.13.

e —X presite=package.module FEMH—PHLHL 24 site FIRATZ BIVAN _ main_
BIRAFAEZ BT A FL, XN SANEYINE __main_ . JLEEU0E M T2 5 E
Python ] 46 463 [B] g0 AT I ARG . Python §5BEvA 48 iX 4% X A4 22 MBEWA BEAFAE. T3 16 S 1
PYTHON_PRESITE,

Added in version 3.13.

s -X gil=0, 1 &5 HIEE M EUEN GIL. &2 0 (WFERLE T ——disable—gil AR F W]
H. HiEZ% PYTHON _GIL fil whatsnew313-free-threaded-cpython.

Added in version 3.13.
CHEARVHEMEREIET sys ._xoptions FHASLIUXLE(E.
Added in version 3.2.
FE 39 A KHEAE: BT -X showalloccount 3T,
JE 3.10 [RAR K AASTE: #4517 —X oldparser 11,

1.1. &91T 9
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1.1.4 =HRRE

Python f#RE SR IARIC B TERFAE 37 57 61 0124 S [ ) s S G B 6 e s i o o AT o Pl B A
[F] FR PRI AL o R

FEERBIAE B TERM BN dumb FFEE B

WRBLE 7 FORCE_COLOR PR R, WIJEiE TERM HECA AR R AR (. & T A8 T 2 im BT
R 7R ANSLEE UFFH) CLARSE

R BLE T NO_COLOR FREEASH, W) Python Ff¥ekmth FAEMBT AR (. WA BKIL LSS T
FORCE_COLOR,

T i SE PR B AR b gl At T 2 R SRR I Bt g . ZLUAE Python fFRERS Ml Bita iy s, I AMEA
PYTHON_COLORS 38255, AR Sed =T NO_COLOR, & HIMLYed 5T FORCE_COLOR,

1.1.5 Ff S R RY I

-J
{RER 25 Jython fHi .

1.2 IMNREE

LRI R 2 I Python IATR , ENTRAEMATIF R Z BIBAC A, H - 8 -TERSb. IRIELYE, 4
FAAEP I A QAT R S B FAE R I I
PYTHONHOME

B IARIE Python JE B « BRIANTE L N RAE prefix/1lib/pythonversion fll exec_prefix/
lib/pythonversion W%, HW prefix fll exec_prefix M ZHNEHEWHF, BIA
AT /usr/local,

4 PYTHONHOME #5 H B H b, BIRMESFEINEZ prefix fll exec_prefix, TR HETE
EAFEME, 78 PYTHONHOME ¥°h prefix: exec_prefix,

PYTHONPATH

MBS PR R B G TR, 5 4y PATH MIR: — AN os . pathsep 4HHH
FREE R AFR (A0 Unix _E T STIT7E Windows _FJTI45) . Bk RAFTER H .

BT H 2 A, HAS PYTHONPATH 4% H W PAG | F AL 4 Python #HRY zip SCiF (VAR AL S 2w
PRIER) . TEM zip S-S AY RS

EROIAZR T MO T2 0512, (HMFEH 2 A prefix/1ib/pythonversion g (S0 30
i) PYTHONHOME), ‘B ¥ & &WININE| PYTHONPATH,

B H SR E A B R 5 B8R0 PYTHONPATH Z 1, IEQN_ESCHdE o st frfliikm . 2
AT PAFE Python /5 NAE NAE & sys . path SR THAE.

PYTHONSAFEPATH

WSO — N EE TR, AR AN LR BRI NS sys.path: ZUL-P ik
T VN

Added in version 3.11.

PYTHONPLATLIBDIR
AR B N EEEA S, MBS sys.platlibdir {H.
Added in version 3.9.
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PYTHONSTARTUP
RCANAE AN AFESCF I A B, 230 R Y Python iy @ SR HAUAY BN J /R iR Z Hi Bt
7o RSN AAE SR H A Ay AT ITAER 7] — i 4 23 [ i T, DR P i s A Xt gl
PMERZH SR ICIR B o AR AT AEIRXAS S B S 7R AT sys . psl il sys.ps2 PAK

#F sys.__interactivehook__,

eSS S AR S8 A5 K BT diF cpython. run_startup .

PYTHONOPTIMIZE
ARG — A B S PSR, B T8 E -0 . WA — AR WE S T2
FEE -0,

PYTHONBREAKPOINT

WA BARBOE , B MRS B BEARARIC— D RIS S m IR X S e e 5
A, B XTRAF 1 sys . breakpointhook () MIBRIASCIIAIZAT, Jo#& H SR N ER)
breakpoint () KM, WERRBGE, SGENETFAR, WEM Y T(H pdb.set_trace”, FfitAe
RBCNTFAFHR"0” 258 sys . breakpointhook () MERIASEBAMEAL AT 1M ELHGR ] .

Added in version 3.7.

PYTHONDEBUG
AR B MR N DI FAFER, B TR E -d 0. QRECh— 5k, e A 4 T
ZPAGE ~d.
IS AR 75 e Python 0B X A 3R, 75 WE X0 206
PYTHONINSPECT
AR B AR B — DA AT, B 2 T4 -1 1B
A8 W] iy Python RS os . environ FAB M ATERR T 4505 Hil AR A iBE =X .
FIE—ANANESEN T FF cpython. run_stdin,
TE 3.12.5 AR L AEARE: (3645 3.11.10, 3.10.15, 3.9.20 1 3.8.20) % H B it=544.,

TE 3.13 A K AR AR T QIR TeyEMCE W F PyREPL, FEMAE ML PYTHONS TARTUP W29 04T .
Bk T

PYTHONUNBUFFERED
WA BRI — MRS TR, B T HEE - u i
PYTHONVERBOSE

B RARGBO — N EE T, B S THEE v 3. WRBON— DR, WERYS T
ZUARRE Vo
PYTHONCASEOK
ISR T AR, Python Kf 28 import IEH T R/NE . iX{LHE Windows Al macOS A% .
PYTHONDONTWRITEBYTECODE

B AR — D= T4, Python FEA LS {E R ARG A pye U MM T
FHE B 1T

PYTHONPYCACHEPREFIX

WA E T BT, Python KF7EGMG H SR H L2 B A pye XM, A EM T H
_ pycache__ Hw, XMHYTHE X pycache_prefix=PATH I&T,

Added in version 3.8.

PYTHONHASHSEED
WIR A TR W B 815 random, KRS H—ABEUENE A str #] bytes X R IE A2 HHFIT
W PYTHONHASHSEED HRh— N HEEE, B RFRE A il 2 0 b85S A= 1 A B ML AL T i
(25 A4 hash() £554 .
= EIEE %z’%ﬁwﬂ’ﬁfﬂéﬁﬂéﬁi@%ﬁ, BT RRREAR A B i F FRAR I, 5 feiff—4 python FFFRESE
WA (E.
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R ATUR—A [0,4294967295] JE I A AY -+ BEGIEC. FaE 4 0 K48 HIva A BEDLAL .
Added in version 3.2.3.

PYTHONINTMAXSTRDIGITS
WA SR — R, B LT ORI B R 1 25 B AT P e e K IR )
Added in version 3.11.

PYTHONIOENCODING

MR WA BTSN ZEiRE, BB iilid encodingname:errorhandler &%
B 1Y stdin/stdout/stderr BT 4% . encodingname #l :errorhandler FR4EN-E A LW, S5HE
str.encode () TR XAHIE .

1T stderr, :errorhandler ¥R/t ZN&; APRFRTF B 2N 'backslashreplace’,
T 3.4 WA K AEAETE: “encodingname” FR43HLAE AR I LM .

TE 3.6 A K AAR T 78 Windows I, X132 B0 il 6 Zoh X & 2008 WA B rig @ et , %k
I{E T PYTHONLEGACYWINDOWSSTDIO, 183 AR E L B 58 1] ) SCAA-FIAE T8 WIAS 32 H 5P i

PYTHONNOUSERSITE
SR E T LAY R, Python RfASHE Hl P site-packages HFZEMME| sys.path,

Z W

PEP 370 -- 43 H 'Y site-packages H 5%

PYTHONUSERBASE

SR PR E R, EXPHRITA user site-packages H & PAK python -m pip
install —-user [{] ZEEEE,

Z W

PEP 370 -- 43 FH 'Y site-packages H 5%

PYTHONEXECUTABLE

AR T ISR AS R, W sys.argv [0] RFHBCN IR S RE A ZiE it C izf i Ir RIS 1E .
XALAE macOS A /EH

PYTHONWARNINGS

BEAS RN T - I, AR — LA S R TR, BRI T2 lagE -, JIRPIE
VB OPOR 2 Ve Ay I I A AR B O

e ] R U B R 2R S B T AR A B ] T AR i 5t B A 4 (B2 AEBIA I O R & 20

YT e fhy:

PYTHONWARNINGS=default # & M f L B % £ — %
PYTHONWARNINGS=error # HEHARE
PYTHONWARNINGS=always # R AR

PYTHO NINGS=all # & PYTHONWARNINGS=always #i [
PYTHONWARNINGS=module # 4 NF A # % % £ — %
PYTHONWARNINGS=once # 4/~ Python ¥ 72 %4 — %
PYTHONWARNINGS=ignore # M F %4

%2 7] warning-filter I describing-warning-filters | f# 55 Z 4077 .

PYTHONFAULTHANDLER
MR BB N — D AEA A/, faulthandler.enable () TEFINBFA: K
SIGSEGV, SIGFPE, SIGABRT, SIGBUS il SIGILL %¢{5 5203 — AL PEES PASL i Python [R5 B .
WA RSN T -X faulthandler &5,
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Added in version 3.3.

PYTHONTRACEMALLOC

WAL PEIREEAS B — N RS AR U“JAﬁ)EH tracemalloc #iH B} Python 74 HLHY
PR . 1278 B (R CRATE R BRI [ W15 B P R d K ik . 940, PYTHONTRACEMALLOC=1 HARAT
FIEMIM. 5 tracemalloc. start () AT EHEZ(EE . ﬁ%{ﬁ?iﬁﬁ%tracemalloc
I,

Added in version 3.4.

PYTHONPROFILEIMPORTTIME

WER AT AE o — D AR FAF R, Python Y& BRI FAFES T2 KA. XEM TR
B -X importtime &,

Added in version 3.7.
PYTHONASYNCIODEBUG
MR A B — A AR A7, WS E A asyncio My JHiA
Added in version 3.4.
PYTHONMALLOC
TCEL Python 773 Be e A/l 223 U8 1
T Python FTfd [T %) A #7453 L A8 T -
o default: {fiJf] BRIANAFI AR

e malloc: ¥} pr& I (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ifi

M C R malloc () REL.

e pymalloc: %} PYMEM_DOMAIN_MEM F{l PYMEM_DOMAIN_OBJ I {ifi Jf] pymalloc 4} it £§ ifii %f
PYMEM_DOMAIN_RAW I f#i ] malloc () K%K,

e mimalloc: X} PYMEM_DOMAIN_MEM fl PYMEM_DOMAIN_OBJ ik i ffj mimalloc 43t % 1 %
PYMEM_DOMAIN_RAW I f#i [l malloc () BE%L.

25 P T
o debug: 1 BIANFF LA 2 FA22 B0l 7.
e« malloc_debug: 5 malloc fFM{HBRSLEERHRH T .
e pymalloc_debug: 5 pymalloc HF{HIA S LYK T
e mimalloc_debug: 5 mimalloc f[FM{HAS LSV R T .
Added in version 3.6.
18 3.7 WA KRR T ST "default " Jrfiids.

PYTHONMALLOCSTATS

RV — A IEZSFAFER, Python REAERECAIEHT ) pymalloc X 42 IS DA K 7E 5 PN 4T B pymalloc
WNAF B I GE TR

st PYTHONMALLOC FREEAF S FH RS il /5 C PEfY malloc () ZrBcey, & 402 Python (L
BHAZF pymalloc, W RAR &Rl 200 .

e 3.6 HUAS Je AR AR T MR A AR ] AR A8 Ao 48 1) Python.  MISRE RSB — 4
A AT R AR AT AT ATRICR -

PYTHONLEGACYWINDOWSFSENCODING

MR- R IES F/KE, BAN filesystem encoding and error handler $Ei= K 3 3.6 fRAS 2 B B{E
“mbes” F “replace N, CRSR TR BRIAE “utf-8” A “surrogatepass” .

XA PAAFIZFTHEIT sys._enablelegacywindowsfsencoding () BB H .
u] H 4 Windows.,
Added in version 3.6: ¥ £ 111 £ 7 PEP 529,
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PYTHONLEGACYWINDOWSSTDIO

AR Ny — A e, R G B G RIS A% . X B0 Unicode 74 R4S
AR AT L TR TARRD, T T -8,

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

PYTHONCOERCECLOCALE

WRMER R 0, F 583 Python iy 47 M Bk FHE S i AL T ASCIL Y C 5 POSIX X Iak ik #- 3 il
O SR KRBT UTF-8 & .

WER A AR BEE (SN 0 AAMIOME ), WIZEREEREEAE i) LC_ALL DRIt S0
It Hil 45 LC_CTYPE 511 24 B DI 1 sl 2 0 BRI ¢ X3, 500 B =CHR K BT ASCII
1) POSIX X4, #X)5 Python CLI RFFEME MRS 1T Z His2ih LC_CTYPE 54 & 1T
it B A7) XA 3o 2 -

e C.UTF-8
e C.utf8
o« UTF-8

AR RT3 T AL KIS A A, MR iR 4L Python 3277 2 A tHRF7E 24 B P REEA S T A B
st S LC_CTYPE S Af f . XS HPRER T MRESR A B RIS AT ] — 25 v H At mT DX 3 ke
T ZLE (B0 GNU readline &) 2 4b, ISREFET-HERR (JCiBiX LedbFE 2 75 751217 Python fRRELR)
PA AT AT A 24 11 C IS4 48 (B0 Python H U fY locale.getdefaultlocale () H
BRI .

(. b B A A 1 o o DX e ) A ) T R — AN XIS TUCRE H Bk sys . stdin Al sys.
stdout JG M surrogateescape {5iRALFESS (sys.stderr £4k%:{fi ] backslashreplace
Q0[] A A ) At DI E 500 b — 4 o X R RACFRAT R AT AR A PYTHONIOENCODING 3
B

B E 0, SRS T DR e e, Bl AR 24 Python 52 4T ISR G AL IS EAS 2 9% fil
2 558 o) A5 P DRI T AT A 9 R A5 WS ' PY THONCOERCECLOCALE=warn ff5( Python 7
stderr A HEAHE.

WEEE, BIAEAE IR g 25 ), s A IO R B &8 19 H AR K], #RIA PYTHONUTE 8
P REFEAE GE B 3T ASCIL B DRI FR W 840G o 06200 [i) Bt 275 P 5K 1 00 A 1 DA e i R ) ASC T T 1f
NE UTF-8 N RGH M,

w] H 4 Unix,
Added in version 3.7: 5% 5 PEP 538 T f# 115 .

PYTHONDEVMODE

UR BEIRSE AR B — DN AR AT, WIS S Python JF AR, SIALERCANG UL T E Y J#
S FHOMH I KBTI A . XA T 3LE - dev 2L,

Added in version 3.7.

PYTHONUTF8

AN 1, $520R ) Python UTF-8 Kt

A 0, MI&EEH] Python UTF-8 K,

B EAT AT A AR 2 747 5 SAEMEREAR R 46 10 18] B %
Added in version 3.7.

PYTHONWARNDEFAULTENCODING

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

EncodingWarning ,

12 5] io-encoding-warning 3 T 1% .
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Added in version 3.10.

PYTHONNODEBUGRANGES
WERBCE T R, ELS8MIERIXI R iR EIMIEE R (S504T. JFIRY s & AL a8
A% i) ST EIEEAR AR S MWL . XAERR BRI RS SR pye SCIFRMRA FIALH AT E AR &
S5 B0 5 R A A O R R
Added in version 3.11.

PYTHONPERFSUPPORT
IR BRSO AR, ERF BT Linux per £ S Hraf i) SCRF AGE Python ¥ ] RER e A2 o
Wil 0, MIZEA] Linux per £ YERE T 4R S0
RS -X perf fpATHEI perf_profiling.
Added in version 3.12.

PYTHON_PERF_JIT_ SUPPORT

WUR LA BB AEE M, BHRF BN Linux pert 20 M2 i 32 5 PASE Python ¥ JH B8 1 & fifi 1)
DWAREF {5 5 AG I -

RN 0, WIEEH] Linux perf PEREHTAS S Hr.
TES-X perf_jit g AT perf_profiling.
Added in version 3.13.

PYTHON_CPU_COUNT
R AS BRI N IEEBEE, B EE os.cpu_count () fl os.process_cpu_count () HJIR

EEEN
BB -x cpu_count frAFTIIL
Added in version 3.13.

PYTHON_FROZEN_MODULES
WSR AT BN on B of £, ERHE C RSB I& 5 BT A DL BT 20 . {2 on ZoREAT]
P AN of £ LR TR 2N . X T e ER (EFRDI) BRI on %y 0 2 i
b off, THHE importlib_bootstrap fl importlib_bootstrap_external ¥ EEHIHL M
RWEHA, RISREAR R of £,
BiESH-X frozen_modules i1k,
Added in version 3.13.

PYTHON_COLORS

R MR RN 1, RS A P R A IR @0 REHABEN 0 AT N . il 6
&.

Added in version 3.13.

PYTHON_BASIC_REPL

MR BGAR N 1, BRI F2INETFHE 2 curses fll readline %L T Python [JREPL,
TTRF B R A GE i B TR BT 2 I REPL .

Added in version 3.13.

PYTHON_HISTORY

IR AR B9 K& . python_history UMM E (FEERAEOL T, ERMHPEEZT
B .python_history 3{4).

Added in version 3.13.

1.2. K 15

sl
A
fein



Python Setup and Usage, & {ThR4x 3.13.0rc2

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
(needs Python configured with the ——disable—gil build option).

RIS -X gil TR, ZEW WIS E T A &, I3 S 5 whatsnew313-free-threaded-
cpython,

Added in version 3.13.

1.21 FiAEXTE

PYTHONDUMPREF'S

WA, Python KFAE K FFBRERS J5 5% iU AA IS X 05 | T4k
L -—with-trace-refs MK E & Python,

PYTHONDUMPREFSFILE

UnSRBE, Python FAE 5 P ARRE &% o 15U SR AT (R0 G 5 | VT30 fif 2 PRI 22 B8 4 1 (1 s A
JITRS R SO A

FEFEM -—with-trace-refs W EET L E Python,
Added in version 3.11.

PYTHON_PRESITE

UnSR MR R — B, WA AR A e A IR B BEBE A, RIFE site BEHLE
WATZHl, JHAE __main_ BIBGOIEZ AT, I, XS ARBRBRASYHEN __main_ .

ROE ] T2 Python M1 AL s AT A AU o

TRA—DTE, W] package . module fFoN{H, WHRAE import 15 4] HAREE
RS R -X presite iy, ZHIAILEHm T AL .

ity 2] - —with-pydebug MEEIKECE Python.

Added in version 3.13.
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g

Python T/ K 2% Linux KATHU L, FHAER— MR MG I HAT o (B, GnTREARZE A 2
YOI BEAE ZAT IR BEA R PR PR T o ISR RT AM DRACRE A 25 128 S50 il AR 119 Python.

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

S0
https://www.debian.org/doc/manuals/maint-guide/first.en.html
}F Debian FH

https://en.opensuse.org/Portal:Packaging
X OpenSuse i/

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
}-F- Fedora | F°

https://slackbook.org/html/package-management-making-packages.html
XtT Slackware F

2.1.2 7£ FreeBSD #1 OpenBSD _t

o FreeBSD /', fiiJf DA 28

[pkg install python3

« OpenBSD il /7, i 1 AR fip -8 d:

pkg_add -r python

Cawy
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(B L)

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

Bi4n: 1386 1 F13RHL Python 2.5.1 fy ml Ji] it 4~

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz }

2.2 Y38 Python

WARARAE H © %1% CPython, ¥ S5 B2 ARI IR0 . AR AT DA s A A1 iR i) source B B TR
BT clone. (WIRARAEZTTRRKN T, AR AARIALAISE clone. )

g A ) 4L

./configure
make
make install

FiE Unix P55 Y82 5 2L 90 FIE R SF 08 5 2 T IC SRAE Python IR YR H 3k F ) README.rst
SCPE

i

make install AJPAZE HE{h3E python3 ke, i, ZBIUEH make altinstall A
H make install , HNEHEHLHET exec _prefix/bin/pythonversion,

2.3 5 Python #HXBIEEEFIILHF

XL P T AW LR B AR prefix flexec prefix fOiT BAKRLZ R BV M0 iR 1%
GNU &5 eI RERA A& Lo

Blan, FERZH Linux 258 L, PIEREGAER /usr .

XH/BF Y-
exec_prefix/bin/python3 fRREAS A B

prefix/lib/pythonversion, exec_prefix/ HEHREREEH SRR E
lib/pythonversion

prefix/include/pythonversion, & FF & Python ¥ & Al A S BE#s BT FH 1Y
exec_prefix/include/pythonversion include U H FHEF A B

2.4 ZLIf

BIAF Unix {8 i Python {4, SFEZELFMNATHATACRR, Billn:

[$ chmod +x script }

FEAEBIAS (4 TR B B — AN 16 4 Shebang 2. — MELAF Y PR 7 2

[#J/usr/bin/env python3 }
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P 4E R A PATH H148 2 Python fEFEAE. (H 12,

/usr/bin/python3 il NIREREES G .

2 Unix REA A env 14, LT RER 24

BT Python 7S i [i] shell /4, 152 H subprocess ik,

2.5

BHE M OpenSSL
- T AT OpenSSL Bt Bl R GAF AL, 1HHREIMLE openssl. onf U SHERE N

H3%, BT /ete W FTERZERATIR %S RTE /ete/ssl B(3# /etc/pki/tls H. %H
SKIB N M5~ cert . pem SCHFI/E—> certs H%.

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

2.

F#k. giieHf2e3E OpenSSL., EHIRREH install_swiiifNJg install. install_swHJHM
NeFE T openssl.cenf,

-

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 -j1 depend
$ make -78

$ make install sw
$ popd

i ] 5 & XA OpenSSL %1% Python (&% E —-with-openssl fil ——with-openssl-rpath
)

$ 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 -78

$ make altinstall

ik

OpenSSL [{#h T &A1) T AN ABL. /RN TR 28 #1415 Python 3K 537 OpenSSL. i fij —/>
B AR X 2 L OpenSSL R HUEEFT PA T«

2.5. HE N OpenSSL

19
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CHAPTER 3

Bt & Python

3.1 FEEXK

%1k CPython FIT s 2 RRPEFN S IR AR
o CU1 i, WL CLLRRE A2 .
o ¥F Windows |, FE3E Microsoft Visual Studio 2017 5 B # il A
o %t IEEE 754 & S840 1% 15 Not-a-Number (NaN) B9 3 .
o XTEFERY SR
o« XIF ss1 Ml hashlib §J@AEH OpenSSL 1.1.1 JFAMAT OpenSSL 3.0.9 Syt S ATRA .
e SQLite 3.15.2 T sqglite3 ¥ @ik,
o Tcl/Tk 8.5.12 [T tkinter filt,
o 2231 autoconf 2.71 Fl aclocal 1.16.4 3¢ & #H4: i the configure I,
1E 3.1 JA e LEAS T AR SRTE Tel/Tk 8.3.1 fiiAS .

TE 3.5 WA & A A8 5 AF Windows |, PUFERESE Visual Studio 2015 5 5 Hii¥ A . PULEFEZE Tcl/Tk 8.4 fit
PN

TE 3.6 A KA AR W PIAESOREE ) C99 #5P:, 1 <stdint.h> fll static inline %K.
TE 3.7 WA A=A o B SR 46 R SR OpenSSL 1.0.2,
TE 3.10 fiAS & AEAS S IIFEFREE OpenSSL 1.1.1, #5325 SQLite 3.7.15.

TE 3.11 fA B AEASTE: C11 4iiss, PIAESEEE IEEE 754 1 NaN 7. £ Windows |+, 5% Visual Studio
2017 B H A . PIAESESE Tcl/Tk version 8.5.12 i T tkinter £,

TE 3.13 AR KA AR T BAE SR 3L autoconf 2.71, aclocal 1.16.4 F1 SQLite 3.15.2,
51257 PEP 7 "Style Guide for C Code” fil PEP 11 "CPython platform support”.
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3.2 EERBINH

N T R AR, Python JEAUIS AL 2N AE R SO BEHTAE BT A C AR BRI i 0 T

make regen-all

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

make regen-configure

Makefile.pre.in RS T CAEMM . EMMWEWALLNTEHRARENW IR, #R

regen—* make target.

3.2.1 EEMIF

make regen-configure fiy 2 ¥ i /] Tools/build/regen-configure.sh shell B 7 4 ¥
aclocal.m4 MMl configure A, i@ H—4 Ubuntu 7545 K R ICF AR TH A I B A
CIR=ENiOE e

PR IR, DA A i AFEA I AT

[autoreconf —-ivf -Werror

A S SO AT AR PR SE BRI autoconf-archive, aclocal Ml pkg—config RASSEATEAS

3.3 ELEEM

HPAT I XA configure JIARETI:

[./configure —-help

Z: 7] Python JEACASHf{) Misc/SpecialBuilds.txt .

3.3.1 @Ak

——enable-loadable-sqglite—extensions
TE sqlite3 B _sqlite ¥ RAIH PR SHF R MY e (BOAKHE).
2l sqlite3.Connection.enable_load_extension () LK) sqlite3 fibk,
Added in version 3.6.
——disable-ipv6
S IPV6 SCRp (CETFE SR MERINVE ), I socket k.
——enable-big-digits=[15]|30]
£ X Python int B A A/IN: 15 8% 30 B
TEROATEOLT . BRI 30,
E X PYLONG_BITS_IN_DIGIT & 15 8 30,
Z 0 sys.int_info.bits_per_digit .
—-with-suffix=SUFFIX
R Python ] PUAT XI5 2R BN SUFFIX

J£ Windows # macOS FERINJG4N . exe (M #HU4T 00 python . exe), ¥ Emscripten 355 _F8
.Js, F£ Emscripten WIYi#% 1ok .html, £ WASI 28 .wasm, [MEHAT-G Foh—A2 R
(AT AT python),
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TE 311 fRAS K A A ¥ AE WASM B4 EEHA 2N . 9s, .html B .wasm 2Z—.
—--with-tzpath=<1list of absolute paths separated by pathsep>

Select the default time zone search path for Jfj zoneinfo.TZPATH YEFEERIAMIN R BRIk, S,
zoneinfo P S EC E .

BRiA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

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

——without-decimal-contextvar

il _decimal P RAKHUN G AREAM B SC, AR IMEAM BT SC (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.
e ndbm ;
e gdbm ;
e bdb .
——without-c-locale-coercion
S50 CHf w0 UTE-8 s 2ok (BRIAHET) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE #11 PEP 538,

—--without-freelists
A% JH [ 23 S0 4H B0 AN BEA [ B 4135 . Disable all freelists except the empty tuple singleton.

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

Python 2 H 54 (BRIAH 1ib).,

Fedora 1 SuSE 7£ 64 {ii*F-& H 1ib64

Zf] sys.platlibdir .

Added in version 3.9.

—--with-wheel-pkg-dir=PATH
ensurepip BiH I F) wheel L HE (BRAKNT) .

8 Linux & A7 A FT 63 5K I 2 1 OR SR 46 4K i ¢ &, A Fedora fE /usr/share/
python-wheels/ H3E F4:3%E wheel f1, I A%Z%E ensurepip._bundled fi,

Added in version 3.10.
—-with-pkg-config=[check|yes|no]
PE e 15 B 24 (] pkg-config HAGIIAAEHKIH -
« check (BMAfH): pkg—-config ] L1
o yes: pkg-config ki,
+ no: FLE A pkg-config HIl HAATE
Added in version 3.11.
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——enable-pystats
JE P Python PERESTTH RIS -

EBRAEOL T, KA. T python3 —X pystats fiy%oi %% PYTHONSTATS=1
FRESAS A Python JE S i B IcgE -

& Python IR IV, ASRGEVT AR E B HAR W I W e il e 1 K
RO :
« WY -X pystats frfTHEI.
o 31T PYTHONSTATS fIEAS &,
o« "X Py_STATS %,
o 4 sys B ANER AL
- sys._stats_on (): MG TEAREE.
- sys._stats_off (): RS ITEIEEE .
- sys._stats_clear (): &G ITETE.
- sys._stats_dump () : FFEEITEARFAERI SCIE, TR R

G EHE G 2 /tmp/py_stats/ (Unix) 5 C: \temp\py_stats\ (Windows) H{LRE (7]
REME—) SCfF. WURZH AL, 45RE9HTEE] sderr,

ffif] Tools/scripts/summarize_stats.py RIS THIE.
S AHR
. BT
— E[12851: success, failure, hit, deferred, miss, deopt, failures;
- PG
R
T
~ Pk Python ¥ 11 ;
- PyEval [ ;
- HEARIME
- QWIS ;

- Eval ] fi]: vector, generator, legacy, function VECTORCALL, build class, slot, function "ex”, API,
method,

.t
— incref F] decref’;
— fiRFERS incref 1 decref;
— /3Pt all, 512 bytes, 4 kiB, big;
- 2
- KR H R
- SEAAR RS AR A Y
- RRGHT;
- Pttt
- ERIE/E IATHI AR B
- BHFTHY vop.
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o LI i
- BRI A
- CUTHRYRE;
- CUERRIRTR
Added in version 3.11.
——disable-gil
JE X AR HF global interpreter lock (GIL) 1247 Python [ SR8 7 45
%X Py _GIL_DISABLED %7fi] sys.abiflags @il "t",
12 i whatsnew313-free-threaded-cpython T f#i1%
Added in version 3.13.
PKG_CONFIG
il pkg-config THMEAE.
PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH
pkg-config &I,

3.3.2 C 4RiFEEII

CcC
C Jiikasta 2o
CFLAGS
C Jiikastnis.
CPP
C fiAbHER AT %
CPPFLAGS
C WAL AR, Bl -Iinclude_dir.

3.3.3 HHEIRIEM

LDFLAGS

HEREAR AR, Bl -L1library_directory.
LIBS

ARSI, Bl -11ibrary.,
MACHDEP

AT AL 0 2 S A5

COA AR R

3.3. EEEREI
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3.3.4 AT HB=T51R¥IADEIR

Added in version 3.11.

BZIP2_CFLAGS

BZIP2_LIBS
¥f Python §£#5] 1ibbz2 [y C S de ML AR, th bz2 BN, ik pkg-config.
CURSES_CFLAGS

CURSES_LIBS

X} libncurses 3 libncursesw § C 4gif#f FIEEEE 2R IEAR , B curses MR, B
pkg-config,

GDBM_CFLAGS

GDBM_LIBS
EXT gdbm (1) C gt FlGE AR TR o

LIBB2_CFLAGS

LIBB2_LIBS
£1%F 1ibb2 (BLAKE2) f) C Zmi s FIEEiedsifthn, M hashlib fbR(ifH, % pkg-config,
LIBEDIT_CFLAGS

LIBEDIT_LIBS
BEXT libedit () C SiRdiMIBERAR AR, t readline BUR{IN], %3 pkg-config,
LIBFFI_CFLAGS

LIBFFI_LIBS
X 1ibf£1 1 C Yuifan AEEREAR PR, | ctypes B, #EiE pkg-config,
LIBMPDEC_CFLAGS

LIBMPDEC_LIBS
Xt Libmpdec 1 C giifds flekieanifby, M decimal HHEH], 73 pkg-config,

ik

BB E T ——with-system—11ibmpdec 75X BeFF 35 A5 B I A R «

LIBLZMA_CFLAGS

LIBLZMA_LIBS

%) 1iblzma W) C GiFasMIBEEA AR, H Llzma BRG], % pkg-config,
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

£1%F libreadline Y C uifas fIEEIEAeiEdR, H readline B, 73 pkg-config,
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

X 1ibsqlite3 [ C Ay feE 4y iHAR, H sqlite3 Bibfiif, 3 pkg-config.
LIBUUID_CFLAGS
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LIBUUID_LIBS

B Libuuid ) C i fIEERAS AR, h uuid BN, % pkg-config,
PANEL_CFLAGS
PANEL_LIBS

FPX) PANEL ff) C 4k g fl s g ifbR, ik pkg-config.

BXf libpanel B 1ibpanelw ) C Siikai MIERAT AR, H curses.panel B, HEi
pkg-config,

TCLTK_CFLAGS
TCLTK_LIBS

EFXF TCLTK () C gnid sy fEEEA AR, i pkg-config,
ZLIB_CFLAGS

ZLIB_LIBS
X 1ibz1ib 1 C 4iias MR IEAS AR, i gzip B, & pkg-config,

3.3.5 WebAssembly %I .

——with-emscripten-target=[browser|node]
N wasm32-emscripten ¥ EH A BUAFE .
« browser (BRIAMHE): Fim# /) stdlib, BRI MEMFS,
e node: NODERAWFS #I pthread 743
Added in version 3.11.
——enable-wasm—-dynamic-linking
i WASM Jit ) Bh A4 SCHF -
SR dlopen. RIHAAT SRR IR/ o T FR 5L AR 355 FHF BRI A5 e i 1
Added in version 3.11.

——enable-wasm—pthreads
> WASM J= il pthreads 3745 .
Added in version 3.11.

3.3.6 LFATRYEIR

——prefix=PREFIX
1 PREFIX 228 500 J0 6 S0F . 7E Unix b, BERAN /usr/local,
SE AT sys . prefix FRI.
VESRRGI, PR DAE ] ——prefix="$HOME/.local/" frH % H x4 Python,
——exec-prefix=EPREFIX
1t EPREFIX W22 B To R SO, BRI ——prefix.
ZAE A B T ] sys.exec_prefix FREL.
——-disable-test-modules
YGRS test BB, Gl test WE _testcapi § AR (BRIASHIFIH2LE).
Added in version 3.10.
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——with-ensurepip=[upgrade|install|no]
PEfF Python 22247 ensurepip Aird .
e upgrade (ij}\) iafT python -m ensurepip --altinstall --upgrade fiid .
e install : i54T python -m ensurepip --altinstall fid.
e no : /N&4T ensurepip.
Added in version 3.6.

3.3.7 MEEEIR
NP E A BE R ] ——enable-optimizations —-with-1to (PGO +LTO) 3k & Python. iz
KMER) ——enable-bolt AR AP KEZTHERE
——enable-optimizations
Hl PROFILE_TASK J& I ABCE S F 2R (PGO) (ERIAHEEM).

C %i%#% Clang ﬁﬁ%}ﬂ F| 11vm-profdata f2/F#4T PGO, 7F macOS |, GCC tFEHHFNE: &
macOS |- GCC H /& Clang {514 M EL -

EAF ] ——enable-shared fil GCC , iRA]PAZE] libpython HFFTE SUIR{E: TR IRES A BEIERS
HFrEPMA —fno-semantic-interposition,

il

TEM AR, /RV] e <18 3 g i an L5 3 L SO g e B A AR T . G s
B, PR SR IUAE BRI A — 3 A &g A . 224E Clang |- 2% i st
CFLAGS N —-Wno-profile-instr-unprofiled FFENMHI =11,

HRTLH
[piBugis

Added in version 3.6.

1 3.10 A & AAS T fF GCC _Ff# ]l -fno-semantic-interposition,
PROFILE_TASK

Makefile JJB|YFA5EAS & PGO Ji 211 Python fir 94724

BRiNK: -m test —-pgo —-timeout=$ (TESTTIMEOUT) .

Added in version 3.8.

TE 313 AR K A AR B A1 55 R MCREAN 2 A R ML 22 s
——with-1lto=[full|thin|no|yes]

g e b s R o (LTO) (BRIACHEEH) .

LTO i} C #i%4s Clang 52 A F| 11vm-ar 240 (7 macOS Wk ar) , PARSCHRF LTO [ HEHERS
(1d.gold 8¢ 11d).

Added in version 3.6.

Added in version 3.11: ZLffiffj ThinLTO $§Pf, 57 Clang Fffiff] ——with-lto=thin.

TE 312 AR B A A NSRS 13t SCRPRF O 1) ThinLTO EARAE N Clang b #BRIA DL AL NS o
——-enable-bolt

FeVFE I BOLT #5455 dEdl it CRINHEED.

BOLT j& LLVM i H i) —# B AN B2 e L b6l R . AR EK 11v-bolt
merge—fdata n] .

BOLT /3 #8572 —NAH 2438 1 5 H PH bt H R 00 I 24 B Ry 1 e m o PR it T A T AL
A BT DAL AT A R ERE + AL B 240 + CPU 2R AL, IF HIF IR A &4 2
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B F. ©A LLVM 16 Z Hif) BOLT JUATERL L83 50 F 2 (415 BOLT %R fiint. 526
LLVM 16 s{ 5 iA7E4T BOLT fifk.

BOLT_INSTRUMENT_FLAGS # BOLT_APPLY_FLAGS configure 7% H A] #f & X N H =
1lvm-bolt [WERIASHUER AR5 HIFE /R AR BOLT $dfi i 1 T il A
Added in version 3.12.
BOLT_APPLY_ FLAGS
24817 BOLT (b il SCfF Bp% 45 11vm-bolt MZS4L.
Added in version 3.12.
BOLT_INSTRUMENT_ FLAGS
24 k) R SCARHME 245 11vm-bolt IS4,
Added in version 3.12.

——with-computed—-gotos

TESRAEFA A goto THEL (FESCRH s LRS-
—--without-mimalloc

EE AP ) mimalloc Z3fices (BRIAKIE)

Z: WIREAS f PYTHONMALLOC
—--without-pymalloc

S5 JHFE (1) Python N7/ Ficas pymalloc  (BRIANE ) .

Z: WIREEAS 8 PYTHONMALLOC
——without-doc-strings

S5 TS SR AR DA A T (BRIAE ) o Python Wi U SCRY“FAFER A 3251«

ANEN PY _COERCE_C_LOCALE %%,

% PyDoc_STRVAR () .
——enable-profiling

) gprof JH/ CIBEFHMARDIER (BIAKHEET).
——with-strict-overflow

Ff -fstrict-overflow ¥s Al B C 4 ¥ #% M Ax (FE BR A E &0 8 3 AT FF % m
-fno-strict-overflow ),

3.3.8 Python i R %miE

Pl A Python Jg 48347 ——with-pydebug S,

PRI ARAS I ROR -

BINRRTEES: 78 warnings iy, BOAE SR8 R 20

1E sys.abiflags HlILA d #Rids.

fl A\ sys.gettotalrefcount () FR%L.

WAFTEEINMA -X showrefcount .

W —d iy QAT PY THONDEBUG M43/ 5 I IR AT 2% -

WIS __1ltrace_ ARmMSCHRE: WIRE T2 R WA FAY RS SKAETE A 1 5 HARESGEEER
LR WNAFAI TR AR 1, DAEEAG N 22 o DXt A A AP 3

E X% py_DEBUG fll Py_REF_DEBUG ,
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o BN ATIAGEY . 4F % #1fdef Py_DEBUG il #endif Fr &MY, J5)H assert (...) il
PyObject ASSERT ( ) W= AiEE NDEBUG % (BHiE& W -—with-assertions Eﬂﬁl_

7)., z%mLﬁﬁ#Eﬁ
~ N T MBS IR

~ B Unicode Fll int XPGRI, WNAFHIEABIIET TS, TS MM 7RI (Xt
%o

- WRORA B T35 B R e 24 W S 1 R B R B R 5 | A

- KA AR SR AIOR A5 AN U 2 i R

- BIRUCEERS (go.collect () BRER) NPT — B T LL A A

- METEAUAR P RS 2Ry, Py SAFE_DOWNCAST () Rt # B R Al b i i i -
Z: i, Python JF KA AL ESE - with-trace-refs,
TE 3.8 JUA e AR AR Eﬁmiﬁﬁmﬂmﬂﬁi_ﬁﬁm’“m ABLFZHY: & X T Py_DEBUG AR W]

W5 X T Py_TRACE_REFS % (&l --with-trace-refs k).

3.3.9 ik EI1m

—-with-pydebug
EARIXARAT %hiF Python: 3E L% Py_DEBUG (BRINHZEH).
——with-trace-refs
H TR NG IR CBRIAKEERD) .
RORATE
o 'EX Py_TRACE_REFS %,
e JIA sys.getobjects () FR%L.
o MIEAS SN A PYTHONDUMPREF'S
PYTHONDUMPREF S M58 5 W] 4 FH R EEAETE Python iR H M SRAFIE 0T 05 | A
HSA RN RN BB ER .
Added in version 3.8.
TE 3.13 WA e A AR T MR SRR A 5 A1 K RO 7554 i i 2 ABIRAHY

—-—with—-assertions

ZiIMHEH C Wis: assert (...); Ml _PyObject_ASSERT(...); (BRIAREH),
IR BRI SEL, WHE opT Jﬁﬁé%% N E S NDEBUG 7%
Bifl——with-pydebug WM (IHiX%HiFEX), CHATLUSHEE.
Added in version 3.6.
--with-valgrind
JE ] Valgrind  (BRIAZERT).
——with-dtrace
J&JH DTrace (BRIAZEH).
2% Jf] DTrace il SystemTap I3, CPython.,
Added in version 3.6.

——with—-address—-sanitizer
J& H AddressSanitizer YRS RGI asan, (ERAHZEH).
Added in version 3.6.
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——with-memory—-sanitizer
J& i MemorySanitizer WfE45 AN msan, (BRIAHEEM).
Added in version 3.6.

——with—-undefined-behavior—-sanitizer
J& fi undefinedBehaviorSanitizer 7 5E X A7 ubsan, (BRIAHZEH).
Added in version 3.6.

——with-thread-sanitizer
J& Al ThreadSanitizer (534, tsan ERINKHT ).
Added in version 3.13.

3.3.10 HE#EERRETN

——enable-shared
JEHI 3% =2 Python i 1ibpython (4 (BRIAREE).
——without-static-libpython
A% libpythonMAJOR.MINOR. a, HARZEHE python. o (BRIASHIRIEE ).,
Added in version 3.10.

3.3.11 EEiEIn

—-—with-libs='1libl ...'
HEREMIE (AR ).
—-with-system-expat
HE LR expat FEGIE pyexpat B (BIANT).
——with-system—-libmpdec
B ZHM mpdecimal BORIHE _decimal § I, S decimal fibk (BRINHE).
Added in version 3.3.
e 3.13 HUA K AASH: BN B %4 A mpdecimal i,

Deprecated since version 3.13, will be removed in version 3.15: mpdecimal J& i S i) &I A K A F-Fl
Python 3.15 —{Z43 % .

W

LIBMPDEC_CFLAGS M LIBMPDEC_LIBS.,

—--with-readline=readline|editline
N readline FEHEE — a4 .
« readline: {ii ff} readline £ J5 it
« editline: {§ ff] editline Y} )55 .
Added in version 3.10.

—-without-readline
A readline itk (BHik%).
A% 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]
¥ # OpenSSL EMIZATIPEH % (rpath).
o no (BRiN): AKX E rpath,
e auto: WF--with-openssl fl pkg-config H &l rpath.
o 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 .
« siphash13 (BHAMH);
e siphash24;
e fnv.
Added in version 3.4.
Added in version 3.11: 341 T siphashi3 3 H 251 5RIAE .
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
e shal,
e sha256,
e shab512,
e sha3 (7 shake).
e blake2,
Added in version 3.9.
—-with-ssl-default-suites=[python|openssl|STRING]
2 7 OpenSSL BRI/
« python (BRIAH): R Python HEFFRESE
e openssl: {#8 OpenSSL BRAE AE .
o STRING : R H & LFHFH
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 .
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3.3.13 macOS i%&In

2 I, Mac/README .rst,
——enable—-universalsdk
——enable-universalsdk=SDKDIR
B A %) —EHI A . SDKDIR 35 %2 3R ) macOS SDK (ERIAHTE ) .
——enable-framework

——enable-framework=INSTALLDIR

fil] 7 Python.framework , TMARAESAY Unix 222507, 73S 40 INSTALLDIR 1878 T 3 4% ((BR
AN -
—-with-universal-archs=ARCH
TR B B AT A ] —BEHI SO Y BB T ——enable-universalsdk B A AL
AT :
e universal2,
e 32-bit,
e 64-bit,
e 3-wayo,
e intel,
e intel-32,
e intel-64,
e all,

——with-framework—name=FRAMEWORK
& macOS 111 python HEZEFE EZFR, (V24K E T ——enable—framework WAL (BKIA: Python).

——with—-app-store—-compliance

——with—-app-store-compliance=PATCH-FILE

Python #5140 5 B HI 25222 45 macOS F110S [ 1 7 5 HEA T & A i 2 fil & B s A T B A5 15R 1
FAFER . MRS, EIIURE B Rl A 15 B RS A LR T 8 3 BT AR E 7 AN T
SO AEBRINGGE DT R8T LR T

Added in version 3.13.

3.3.14 iOS i&In

2, iOS/README .rst
——enable-framework=INSTALLDIR

BIE—> Python fEZL. [T macOS, & LA ALY INSTALLDIR Z 4002 5 HI LR o
—-with-framework—-name=FRAMEWORK

FEEHEZL 2 K (BRIAZFR: Python),
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3.3.15 R YRiFikIN

A G, AR SUEE, AT TR A CPU JUA sl-F- 5 44 7 Python., %2 XU i3 B — X 2

P51 Python fifREs . HEEY Python JRAWAZ 552 X 4isi) AL Python fRUASHH PLRC .
—-build=BUILD

M THE BUILD _EHATHEACE., % H config. guess il HEMFH3].
—-host=HOST

X ik M EAE HOST (HAR-6) Fisfr ey
——with-build-python=path/to/python

BRI A Uil i python il SO B84

Added in version 3.11.
CONFIG_SITE=file

1 — AN A TG B B B SR PR A

P config.site -

# config.site—-aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_dev_ptmx=yes
ac_cv_file__dev_ptc=no

HOSTRUNNER
AT HRE S i EHLF- 5 #iz 4T CPython HIFESF .
Added in version 3.11.

G nBil:

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 ¥ R4

3.41 HRRZEENH

e configure.ac=>configure;

e Makefile.pre.in=>Makefile (H§ configure fl]#);

e pyconfig.h ([ff configure fl|#);

e Modules/Setup: B Makefile fifi [ Module/makesetup shell AW #EH C P RE;
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342 FEHELE

o C3tff (o) BAEMMEIMH (Lo) M.

o —PEESHE Libpython (.a) 2HXECMRIER.

« python.o fIF#SFE 1ibpython s 2| A F2)F python H1,
o C P B2 i Makefile #4#1) (31, Modules/Setup).

3.4.3 =% Makefile B¥r
make

XFF R 1 LR, 224 4 13 B AR A Bl A Ut I AR 1) 25 10 P 28 2 0 R AB N, R B0 el
AT make, B (# M Make 115 ) ¥ BN H AR, BIFE Makefile W@ L5 — N H AR, fE1&
gt b (F57E CPython Wi H H1) X # K all HAR. configure BIARFH E—4 autoconf A5 H
@DEF_MAKE_ALL_RULEQ RUEHIHLHNIA make all $HAEMIANH AR, A UTF =AN%E:

e profile-opt (ffiffl —~—enable-optimizations FrE)
e build_wasm (ffiff] —~—with-emscripten-target ft#)
o build_all (A SxCHbAE A AT fa] A i )

AR O I IR SO Sk, Make K BHTHBHE AT M RO H AR (PR SCOFRI T AT S0 ), A dEAEab
FFFRIEAT configure, A/ HARMHBIUECR R Z I Hog Fah4Ed, [N Ik Make A 354
o 85 14 40 A T A A I P A 5 2 OB AR T Y F Ao AR i R B M ) F AR B L, AT
RESIB RNV L M. ASRARA JCIAT E IR B A 2 sl 08, make clean && make MZREMSA#H
REBMHE, ACH IR SFEL 2 A (R R A

make platform

¥z python Fify, (HAMIEREREY . XA 440 plat form (30, Hp L& —47
A EE G R E B SCAR, Bl macosx—14.3-arm64-3.12 B 1inux-x86_64-3.13,

make profile-opt
{ii Jf] profile-guided optimization (PGO) 47 Python. R 7] LA il -—enable-optimizations fit B Ik
AN make ap S HIBLAB AR (BPXTRY make all S make f34)o

make clean

MR e ST

make distclean

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

"git clean -fdx & “WHH” IRIGEEH PIARHYSEME T 3. EXFRIRITA X Git UK. B git bisect A

FRFPARRINS, EATE 2 R 2 1) AT Iy R R oE B A B A . WHERURE T, PROR BRI ER T REEA Git BYSCHF, @4
VRERHTIA . PRAEA I T AR
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make install

Fid all HARI 4% Python,

make test

i all HARIFRH ——fast-ci $EILETT Python MliEM:. FHXAE&E
» TESTOPTS: FAM [l It iy &4 7 10
o TESTPYTHONOPTS: 4N Python iy 471450 .

o TESTTIMEOUT: MHTFRM (BRIAE: 10 434%h).
make buildbottest

X5 make test L, HHHAERINBERBREIHN 20 44801 ——slow-ci I, M A —-fast-ci ik
i,

make regen-all

RN OLF) IramcERcsotr. XaEiE (EARRT) Ao, AT E @ sck. X
HAH A i U 4y iz T make regen-stdlib-module-names ] autoconf,

344 CHRR

L C P e BB EN, il sys Bk, BATHEE X T Py_BUILD_CORE_BUILTIN %1%
DURFE. WEREH _ 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_ '

J

HAth C ¥ BRAF NS R D), W _asyncio Bk, BEA1#ExE X T Py_BUILD_CORE_MODULE
FHIE LT, fF Linux x86-64 [ AJfF:

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup HFE K Makefile H R, PAMIE C P . FECHITFL, CHtE NN ERIL, fEfR
0 *shared* Z 5@ LMY Ry @ NS .

% PyAPI_FUNC (), PyAPI_DATA () Il PyMODINIT_FUNC FE Include/exports.h F1{{E ¥ H 2
HEN T Py_BUILD_CORE_MODULE ZE[fiASH]:

o UM Py_BUILD_CORE_MODULE EFX 7T, {#iffl Py_EXPORTED_SYMBOL .
o ENE Py_IMPORTED_SYMBOL .

% Py_BUILD_CORE_BUILTIN {451 HE/E ML EM AR C YR E, B PyInit_xxx()
RERA S S, SEFARBIH InportError .
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3.5 ZmiFREFOSEREIMIRE

A . /configure FIFMNGAS BB EREN, FF9 Makefile .

3.5.1 FALERRRHIERE

CONFIGURE_CPPFLAGS
AN CPPFLAGS WHBAEEYS . /configure 4%,
Added in version 3.6.

CPPFLAGS
(Objective) C/C++ FUAb B4R, IR, A1k SC PR AT JEAR1ERY H 5 include_dir 1, % {1

—Iinclude_dir,

CPPFLAGS Ml LDFLAGS ¥ BL40 75 shell BB DATE RS i FH PRI AS & b 45 8 1 H SRA @ i sl
BASECPPFLAGS
Added in version 3.4.

PY_CPPFLAGS
R AR SRR G SN T R M AL BE AR AR

B 40 N: $(BASECPPFLAGS) -I. -I$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) .

Added in version 3.2.

3.5.2 ZRiFRFIRE

CcC

C Gk asdi 2o

Bin: gcc —pthread.,
CXX

C+ G e 2.

fBin: g++ —-pthread,
CFLAGS

C GiiFaint.
CFLAGS_NODIST

CFLAGS_NODIST HTH i REAS A stdlib C 47 Jig. — HAL 4T Python W4 BEAN ik 25 HEAR 7~ L 1
i CFLAGS [—&B4r B R A i FH & (gh-65320).,

FeHlH, CFLAGS AN 2445

o GRS - O TN B SCA BB R RIRAD) . — T MURRRF 35 A 2 B A A I b 2R, 9 L
CFLAGS HHEMIHARERRF L SE T user- FI package- JEZ I IAY - T Az,

o fNEERR AN ~Werror FA KMUTCIEIE G A P2 AL R AT A X FERY R bR -
Added in version 3.5.

COMPILEALL_OPTS
MHF make install FHE PYC ST LS compileall ey 47360 . BRA{E: —50,
Added in version 3.12.
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EXTRA_CFLAGS
MAMNY) C Jiifdnte 2.
CONFIGURE_CFLAGS
ASE CFLAGS I{HABZ 4 . /configure A,
Added in version 3.2.
CONFIGURE_CFLAGS_NODIST
A CFLAGS_NODIST WHAZEELY . /configure A,
Added in version 3.5.
BASECFLAGS
Fhlign AR hRaG o
OPT
Ahr.
CFLAGS_ALIASING
JEARECA AR ARG, T 9P Python/dtoa. c |
Added in version 3.7.
CCSHARED
T M R G i ir s
40, —£PIC ¥ Linux F1 BSD F{#if .
CFLAGSFORSHARED
AL R AR A G SCAE RN TS C ARAG
, BRINH: $ (CCSHARED) , ¥{--enable-shared # NS, MHZEFAFE

PY_CFLAGS

L5 A >f: $(BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS)
$ (EXTRA_CFLAGS)

PY_CFLAGS_NODIST

B iA 2N $ (CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -IS$(srcdir)/Include/
internal .

Added in version 3.5.

PY_STDMODULE_CFLAGS
TR X R SRR C ARk

LON N Sh: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS)
S (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
GiFAsbras, FFARE PR AT Y BRI, i posix AT
¥RiAN: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
Added in version 3.8.

PURIFY
Purify fiy4-. Purify j&—MNTFHIFRT .
BRNR 2 FARH (NI -
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3.5.3 SRR EN

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

CONFIGURE_LDFLAGS
A& LDFLAGS R{EME1%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. — H3E4F Python NI 4 HEA 5515 #5 AR
RSN LDFLAGS H— oy Pl fil € (gh-65320).

FEpHL, LDFLAGS AN 445

o BRI L O T W R R ). L BRI E AT AR, 9 H Z0rLacs
oo ) £ BSEARA AT user- 1 package J22 AR ~L HEhE.

CONFIGURE_LDFLAGS_NODIST
AF B LDFLAGS_NODIST WEEZIRY . /configure 7R,

Added in version 3.8.

LDFLAGS
Beimasbaads, B, SRR T AR ERY H 5% lib_dir B, W5 -L1ib_dir,
CPPFLAGS il LDFLAGS #yis B4 shell FE DAE RENS 7 F EREEAE & b4 1) H SRA @ AR

LIBS
HEREgR ARG, TERERE Python W7 ST B EAB B 4 HEHERS -
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
BRiAN: $ (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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£ Windows _{& F§ Python

IR RS B AEARIAAE Microsoft Windows _F{ii il Python B} T fEAY 45 T Windows HYFTH

ANETFRZLZE Unix REGAIRS, Windows KA FEATA 52 R G5 L7 Python Fil 2225 k. A4 T il Python 1]
., Z4FPASK CPython [ PAHHEEAS Al 41k T Windows Z2EFEF o X S22 E Ry - gl ) ok 22 3% F P
2% Python “Z2%Eh, AL A LA P RO OFBREER AN R . 38R P RIS N B S L L s ok
Traeds, IHRAL T BT B FFR e AR Hi 2y 5 W) B ZIP LA

n PEP 11 i, Python & 1 U KA~ Windows ~F- & [ 32 F5 (U FR T8 Microsoft #i 4y &b F 5E K 3¢ 5 J& #A
WA . XK Python 3.13 2 FF Windows 8.1 K HJFHIMRA . WIERIRTE 2 Windows 7 37 HF, W4
Python 3.8,

Windows it TV L2 R RI LY, T LT — & RS s 5

TG AL T W TR AL, X Python YEATALAR 28 BUI0 H ¥ IF A AR, Bk,
Microsoft Store &, J&—/1E H Tz TIARIL, H-6H IDLE s A &K FREL R 5 Python Z4Ei . B
3 Windows 10 B0 R G, (HA] DA RV LR TN SRR AL . B RIL T L (RG2S RS
gl Python L H T H,

nuget.org %% ¢, 7 TR E N R G EH L% . B0 FT#% Python @iz T4, (HANW] 58 H.
WA H P T

T Y 6, 52 Python Wi/ NESEAL, I8 A A S RN R H .
4.1 EBLRRKER

411 ZRERE

DU/~ Python 3.13 ‘25 FE P Al LR 3% - 32 Al 64 (IRAI S A WA web installer (M2 %%HE4L) B—4
AINRIIRAL T, ERE e A, IREFEH S PR R4, offline installer  (BZZ%EAT) W
TN G TR AA:, PERE DI RN RS 2 Internet £ 3 . WS & T 2L 5 DA T E LS
WG 2 A HAt v

R IG, ATDATERE AR N2 —:
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&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

R “Install Now (37H[4c8)7:

. & *ﬁﬁ%%}ﬂiﬂﬂ%f)ﬂﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o WEREFEFLR H SR PATH

o PEETT A2 F AT

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 Q] e R PR LA B ST B o
Python %25 5| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, LR H SRS INE R YL PATH
o PRGETT A A AT
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4.1.2 Wi MAX_PATH PRl

Py b Windows PR A B IR 260 NF4F . X RIRE KT B BRI To iR AR S B 2

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K BE L 260 P AT AL
L W we i v [ S R 5 s L 8
T 3.6 A A AS B Python S I 1 XHR B AR SEHE -

4.1.3 J Ul &3
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

B ik

/passive SRR ICRE A H.
/quiet BB AN S 7R ATART UT
/simple B 1 P

/uninstall F ik Python (JoiEHAIA)

Nayout [directory] i | %k fir A 444
/log [filename] F8 € H &Ik S &

A HA TR A2 %0 name=value , HAEERZ 0 REAFANRE, 1 RBAEA R, W
FHIEIAY SE RSN FRATE Fr7R o
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B ik BINME
InstallAl- W FTA e, 0
1Users
TargetDir %% H 5% HEF InstallAllUsers 1564%
Default- HEFA P BR SProgramFiles%\Python X.Y B
AllUser-  AZ3E 84T SProgramFiles (x86) %$\Python X.Y
sTarget-
Dir
De- 27T P2 mM ) $LocalAppData$\Programs\Python\PythonXyY B
faultJust- BRI\ ZEEREAT $LocalAppData%\Programs\Python\PythonXy-32 &
ForMeTar- %$LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul FERHERINEZE XL (%)
Custom-  Z3EH S
TargetDir
Associ- WARR LR T )3y, W 1
ateFiles QS04 Bk .
Com- TR oy SRR O
pileAll .pPycC o
Prepend- PR3 AHA HRAE M 0
Path 2| PATH H¥F .PY RN
Z|| PATHEXT
Append-  RFRIEFNA H KM 0
Path F| PATH ¥ .PY RN
2| PATHEXT
Shortcuts  UIRE 2%, NEREAS, 1
SCRYFI IDLE 61 2 e
WIE=Y
In- 4735 Python Jjff 1
clude_doc
In- AR S 0
clude_debu
In- LRI R RO 1
clude_dev SCff. 24 WEX—2 Al fE
FECEAT .
In- - python.exe DA 1
clude_exe AH 4. Zng I IinT
RER RECZREAT .
In- ZEEEE F F Windows 8 1
clude_launc Python 2 %) %5 .
Install- A B P %1
Launcher- & 3§ #3. ©® F =
AllUsers Include_launcher
BBE N 1
In- LR UEFEFNY A, 1
clude_lib WX — 1] ik S B %
FERTTH
In- LRAMYRIY pip A1 setup- 1
clude_pip tools
In- ZHERPAFSE . 0
clude_symt pdb)
In- 223 Tel/Tk 31 IDLE 1
clude_tcltk
In- GHARE RN 1
clude_test
In- GRS ARy A 1
clude_tools
LauncherO X Z 3 Esh#s. XHHE 0
= f( zéﬁﬂ H T
4§imp1e- g RS g%&%ﬁg IJJI 0 Chapter 4. 7 Windows _t{#HH Python
Install
Sim- R Ul R (5)

pleln- HIHEE Y EE .,
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
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 A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT 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 BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF T VAR v 2 DA R BT W] R 75 3. 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] ]

WA PAFEE / quiet BRIR BB IR

415 ferR%
%% Python J55, #50T DAYES Windows H1iy “FEFFRIThAE” T HUSIZUM R ThAE. ¥ Python 4 H Jf it
B CHIBEN DATEAE P T AT IR

BT RO A B O AR TS I B BRI BE - RS SO S R N 2 2 s R AR TN 2. R
B TR R T, B2 H 5% FABTOX LY, TR BEoE e N R AR IS BB 20 Python,

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

“HIZ BFoE4 Mg Python, {Hi& i F Windows & Python ja#) % &4k, EFF “FREMIIGE” 4 HOH
%H.
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4.1.6 RFXBEBHBEEZHHIH

Added in version 3.13:  (iRXI&PEThfE)

ik
AT AR T WA R IER, BN SRR KA P K AR

B A M T B AR g iR S SO (20 PEP 703), {RFY 243545 Customize installation”, 7E4
AR T A FE T Download free-threaded binaries” 5 B AHE .

. Python 3.13.0 (64-bit) Setup

Advanced Options

(J Install Python 3.13 for all users

8 Associate files with Python (requires the 'py’ launcher)
B Create shortcuts for installed applications

(] Add Python to environment variables

(JJ Precompile standard library

() Download debugging symbols

ires VS 2017 or later)

Customize il 10Calo
C:\Users Wl AppData\Local\Programs\Python\Python: Browse

pgth()ﬂ You will require write permissions for the selected location.
for
Back Install Cancel

| windows

ERE IR ITURE R BT RN 3 SO 31 5 Python R 2 ORI H SR o R TSCHER 4
Pl python3. 13t . exe, IMHAL —JEHISCHRHA € HIZEGERM ABI T4, Python JSCIFAITHZER
=I5 R AL

H LRI B 3. 13t AR H AL Python 2R (2 HM . R G F- 5 1B Bl il -32 B}
—arm64 J5%). XHSAF THEEGIREIT, IFMHSE A T Windows 44 Python & #) % BeWS X FF py . exe
-3.13t, X launcher 2 py .exe -3 (8 python3 shebang 1T) fi#EE N “Eefii 3.x LR, X
A5 5 B AR RS T, T py .exe —3.13 WSEHIH A AN FAREEA I fa % X
BRI, AR H AR A% e A 2% 5 i R AR kS

TR AT PR E T, /] Include_freethreaded=1. W& H % T 2% % RECH XL T
AN R SO LB 8 T AFE AT S A R SCPR At RIS T B 2R A R

I H AR B SO AT 72 nuger.org L
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4.2 Microsoft Store &

Added in version 3.7.2.
Microsoft Store i g —~5) TZ% 11 Python ffRegs , FEAHWAEAZHAAN AT, Bl T2,

BRI, TR ORI BT Windows 10 555, H-#F Microsoft Store . i F /7 H118 Z&"Python
3.137 . k3 v A2 )T B Python Software Foundation % 75 72225 .

o
Python Kf#7 2 1E Microsoft Store B flt. UIRZREAER, WFREBA HEFF .

LERESEUR, PTRAMETHIR 3R B P R EI E Rl Python. B35 0] DATE Ay & $2 /R A7 B PowerShell 23k i A
python KJH3l. HANTLARIA pip 8( idle (] pip A1 IDLE, IDLE thiEJFIRZER .

T X =T A iR A5 535, fla, python3.exe python3 x.exe DL} python.exe
(b 3. x BEE BN RE A, Biln3.13). f£RE-—> £T-—> HAMGaIimES, Sk &%
W, S A KA python iUAS, IR pip Ml idle 5% python A —EL,

A PAM#E ] python —m venv @ B IFREEH-BOE - IEH B .

WRRE R T 75— MR AE Python I B UM AR PATH A8, IBAERHEN python.exe
A2 3 B Microsoft Store FJAR . TEi)j 08148, 5] python3.exe B{ python3.x.exe ,

py . exe JABIAPRAIN L Python 24, (HE e ISk H %50 2R R 2R it

LR Python, THFIIT “BLE” HAA “RIMFEFRITIRE”, BEAE “ITUR” k3] Python, SR54
dr LA “HIBET . RN ERIZ % Python R BRI, (HAS SR AT AT R $LERE

4.2.1 EXB91E
AR, EHFRImAIEN EENEER

1 -F Microsoft Store [V A/ FHIFRH, Python BV GE TLIENT L= B 40 TEMP MIFEMEHITREFT A
Vill. MRIE, BEREAR—DMRARIA . WRIRE A STE S0, WIFG B e R e 4%

TEIZ AT H, Python X {ff F] 4145 Windows SC{4: J& 1y W = W i) — AL AT Rl AS . Bl an, G 2R R g%
= $APPDATAS N c:\Users\<user>\AppData\, M5 A C:\Users\<user>\AppData\Local
EI]L«{%{ 5 A 3%| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.

Python.3.8_gbz5n2kfra8p0\LocalCache\Locall\.,

LB, Windows H§3R [ 3% B FAA SCAFIE SO, 805 WA SCHANARALE , R 1R H 144 Windows
H W e, Flinsi Bl c: \Windows\System32 ¥1& [0 C:\Windows\System32 W& E C:\
Program Files\WindowsApps\package_name\VFS\SystemX86 [KJNZA -

PRATPAMEN] os . path.realpath () FREMEATIAT SOOI E 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"

5 AF| Windows RIS, SAFFEDL FATR:
» M HKLM\\Software BEHUEH AAVFIH HHGRG SN registry . dat XEIH.
. %*ﬁwﬁﬁ%fﬁﬁfﬁm HKLM\\Software H A, HEHUINA EIES AWV,
AL AR R Y BEMEA AR T HR P B ISR U7 AR I ] BKLM\\ Software B A LY.
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A 5% L IR A B R SRR A B 2 41T, 35 A ) Microsoft 4T 40 5 4 W s B A A SCAY, M4 ETAL T

docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes

4.3 nuget.org L8

Added in version 3.5.2.

nuget.org ;& — MR ) Python BR5E, I FHEBCA 42 )R %% Python 1 RS FFLEAL A . AR nuget
s& “NET R0 EAS ", (X T aimn TR ERY, Bl MR TAE.

Vi) nuget.org SRIPCA KA nuget BYEHTE . FIHAHHZON Python T A FUORULE 28208 1.

nuget .exe T LHATPLEHIZEM https://aka.ms/nugetclidl F#k, fld, {#H curl 58§ Power-
Shell, fifi 1% T H- %45 64 £i78% 32 i Fe it 49 Python:

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

WEAFRRFE AT, W -Version 3.x.y . HtHHFRAPAN - i, WRFZAERTHRFH. BOAR
N, THRMAFRS U AT, WRBA -ExcludeVersion $EI, b4 FRoff & O 2T
SEMCA . T H B2 — M % Python Z24¢H) tools Hg:

N

# 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 WAFTIG, WARFATLRBOFIRAI M e Bk Aes 0. 83, PRSP H I
WZRE . MARAEMHZ BAERE SR, V2 CLARGER A shidT i

7T tools HEAP, BF 4 build\native HF. BE®EE 1 MSBuild J§M: X python.props,
AIPAFE C++ T H il FZ SOk 5 | Python 2223% . A0 S 638 K5 1 Sle AR P (AR SR S A

IE nugetorg b B B M B {F H W www.nuget.org/packages/python Xt [ 64 v R A%,
www.nuget.org/packages/pythonx86 X} i 32 i it 4%, www.nuget.org/packages/pythonarm64 X 7 ARM64
JA

4.3.1 HHZERRHE

Added in version 3.13:  (iRI&TETIHE)

ik
AATHRR R T WA RIRI R, BT STER R KA b R AL

8 Bl R 3B SO A4 FR python-freethreaded X} [ 64 A , pythonx86-freethreaded Xt i 32 v
JAS , pythonarm64-freethreaded X i, ARM64 [ As . X L6 6] 12 python3. 13t .exe fl python.exe

AL, W AE H SRR s tT .
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4.4 TEANE

Added in version 3.5.

IRAXZATIRGE — M 5 fe/]s Python BREEHY ZIP U, & BAENE NS — MR —is), A2
R PE I

TEMEATS, AR &6 OUF) SHPRRG SRS, AR REEIEREM T 2R
B BRHEPEAE T EAIF ALY pyc S AR AE—A ZIP SCfF, FF4@HET python3.dll,
python37.dl1l, python.exe fll pythonw.exe, HHRANOHE Tel/tk (FFHERBIE A, 0 ldle
). pip Al Python SC44.

ik

AR EATRAS@TE Microsoft C iz /i), WP 2R ATt At ikt BRI aEE &t
LRAE P &R S Lol i Windows Update H 2f1%¢%%, I H ] Al FE R4 H X #23| ucrtbase.
dll SReAG

=I5 % BRI S AR AT 2% . XA RAT IR S8 RS L Python “ZAIRRE(E ]
pip KA PRI X R, A m] A/NOHFS pip W& BEARIREN BT 3. %, 5B =Jr tiziEh
BRI — B2 ( “HTE” ) AbBE, PAEIT R N SIAE 1) 1 P S B B0 2 i REAE A DR S B AR e 2

NHHEA T XA AT P ERE B

4.4.1 Python TR F

J Python Zi 5 ¥ B AR P A — @ BOR M P T X — 358 FERXMEOLT , AT AR TR A SR A TR 2
R Python A IA . BAEERZAZEY (BEMK, ENZERRGZ L), APk
i,

T L T TR T AT SCHPE R IR SR 28— ey, (FOA PRt T R R RS . B E il S 3h as
BOA W RAIER KV 21 Python FIzA7hY: PARRATLAE S, 2 FIMURAE B 0] LASRE , SCIF IR
PAIEH AT TERZEIEOLT, B € USSR Wiz K R s g i i a4 Tt BBV Py_Main,
AT B 7 3 P A A SR A R BT K, B i a4 S B B python. exe 5
pythonw.exe. fEXMIEILT, WAL Python i AR HSLFR AR, I HH Rl RETCHR
5 HABIEAEZ 71 Python FFRR S SR SEBRIX 43K

X IE—FJ5Ik, A%5 Python W HATSCIF—EAE H SR 2E%E, PARRORENTERAR BRI (LM
WEshas, AT ARE T HAUALE, POMTER SN R F 2 BTA L 1 E R B

4.4.2 g )\ Python

JHAS AR 9 5 1) 1 1 R o o AR U I ASTE 5, #iR A3 Python AT HCAT AT T IL H B9 3
W, NIRRT ERE AU, BB ] python. exe BUEEMM python3.dll . il
SEMPRE DL, RF B9 S A TR FE 40 2 I AR 222 ) 1 H Sieogl /2 PABR BERT I 2K ) Python f#RES: o

SRR EH 8, T A BT, RO ERIR e MR Z T Ml f e R B 5 0,
(R A S AT HOMI R L2258 2 1] A RAR X 51
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4.5 EHHESHE

e T HRUER CPython KATHRZ AN, A —LLa S HMIIRen G tl. PAT @ TCAS o 3 BE ) RE i 71
2

ActivePython
AAZFE MR BT, S0k, PyWin32
Anaconda

TATHIRRERE (40 numpy, scipy il pandas) Fl conda flEHEES

Enthought Deployment Manager
“F—f#Y Python BRI AT Bl g

Z Hi Enthought $2{} 1" Canopy, HELZ: 2016 454 E il

WinPython
FiE T Windows Y RATIR, & TR T ER M T A,

THVERL, XL AT REA (5 ol A Python SICHAR - HA i #%.0 Python [ BAAES 5l 30 F .

4.6 & Python

BN [ HE 4T Python, 50 DA% [EAE Windows HH B i —SEERINFRIEAS B, BAR M RR T
HET G B PATH I PATHEXT 75 BHPEIR, (E55 06 I TRARUA . 4R Zest. IR mas s i 24
R A Python, 1% [&Af & il T Windows &9 Python j2 7 % .

4.6.1 K% REWMEEE

Windows FLYFTE ST PR RS B AT RSP RE , SIGITE fr & Jm 6 LB B
TG R EIFIE R, WHTTF A BRI set frd

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 TSR IE R, ARV EIF AR &S R AR I (. 3@ ¥ {17 python. exe [¥]
H S 23k 8 ek PATH 2P~ 8 30 E R4S 1 Python 145 H 7

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 ) .

ik
Windows K¢ ] L BHERIRIE R GAL B 2 )5, X RERTES I PATH IR EUE /PSR

PYTHONPATH 7§ 84§ Python [ A MUAM A, FILERAEE ] H R R85 Frf B 22341 Python
MRAS A BIRAD, MR T R AL & A B

W
=
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https://www.anaconda.com/download/
https://assets.enthought.com/downloads/edm/
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https://winpython.github.io/
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Windows H ) ERIFAE B it

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
T ImEHE SRR AL 7Y set fird

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

TR AB MR B setx M

4.6.2 &% Python T[T #

15 3.5 WA R A,

W& T i 1) E Zh R Python MERERR I IFIASK A A, GH] RERARTE fir 242 /R 45 1 JEi 8l Python, Z24¢7E
A — B AT DA R

FELAARPRYSE — T E, TDAREFRARIC Y “Ff Python IRINFIPREEAZ G AYMEIT, DABELCAAR PR i
BRI PATH o SRR Scripts\ SUARMAIE . X AVHMRH A python KisfTf#fess, I H pip
TR . P, Babn] AR ay AT IHAT A, S5 447 30,

USRAE LRI AR ekt W& n] DA s T2y, e B JFme. 3, @Al
FIM S R H R WITRTENB Y PATH o 3R SRS Python 2226 FSRIRINE PATH BREEAS R, %
WA SHALSEH M50 mBIAEEATREN s (BIRETPIN 4 H B2 E)

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

4.7 UTF-8 &=

Added in version 3.7.

Windows {738 1 £5.55 SR 2Pk RS0V (ANST IR 50) ., Python (11 PE4 S SCARBRIARY
Iifid#s = (Bl locale.getencoding ()),

X AT BE 23 AT AL, PR PRRR R RTR 2 %8 Unix R 48 £ 4F WSL (Windows Subsystem for Linux) J™ 3 fifi /i
UTF-8,

AT DA i} Python UTF-8 st BRIA M A A4 X ik 5 UTF-8. ZLJ3 il Python UTF-8 5t o] DAJH i
-X utf8 AT, Bi#H PYTHONUTF8=1 FfEiAs . B pPYTHONUTFS T A 5 H UTF-8 4
X, HSHME: EEFRET 5 7RISR EL &,

24 Python UTF-8 B M, ARABIA T DA "mbes” Hrfif it e (i R Ge gt (ANSI AU 5T) .

TEYERS N PYTHONUTF 8=1 FERIAPREEAS B S SRR R S (9 P Python 3.7+ [T WERARAME
fu] Python 3.7+ I J T AR HKHE T2 89 R e B AR, ISR B B I I PR A R s ) X ut £8 fr AT
eI,

ik

BIEAEAE ) UTF-8 #5551}, Windows i) Python tH £ 7EDA T 1 0L ERIA 66 1] UTF-8:
o ¥l VO WHHRE VO (5L PEP 528).
o LM A Gt s X (2L PEP 529 T f#F1).
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://peps.python.org/pep-0528/
https://peps.python.org/pep-0529/
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4.8 &FF Windows 9 Python f5zh3E

Added in version 3.3.

T Windows [f) Python JE g @ — DS HIRERF, WHFBIE CAIAET A Python fiiAs . B AVFIIAS (5
A7) FE7RFFE Python BUAR BRI, K5 (I PATIZIRAS -

5 PATH AFRAN[A], 2R A28 5 GG i) Python RvAS. & B 1) 4% I P 2 i AN @ R GE 238
TS IAHER AN 2 6 B 2R A A

JEBhAR R 2AE PEP 397 S & .

48.1 AI7
M&HLTT

T 3.6 LA B AL

4z JRy %% Python 3.3 J¢ B & A RHE S S IE /R PATH b B3R 5 B AT Y Python HUAEZE,
P ZER AT TR B2 B A RS R ], W e 5 m AT A T i

& )

RS K E 2R BORTIRAS Y Python £ JF30 - BRIAIEFR , I HAFEE AR HiAh iy 247250
H#% K %3] Python,

MR T 2N ASHY Python (ff, 3.7 #13.13 ), & A H] Python 3.13 JH3) - IR 4/5 5] Python
3.7, kS

[py =3.7 }
AR EARAE T 22231 Python 2 FEORIUA , T2lPA R s :

oo = )
WEREHEBIDAT R, WR G 28 R 3hay

'py' is not recognized as an internal or external command, J

operable program or batch file.

Tix s :

[py --list J

SR Y E 2% ) Python FUA .

-x.y BHJ& ~V:Company/Tag ZHPIFMIE, © ARFEE—FFE R Python izfTH}, fLIE0]HE>
H T python.org PAZNL S AR . ALA#0E PEP 514 A7 A iz i TR v g A PR . ——1ist fiy
SRV -V 4R s T

Y -v: ZH0, $82E Company 45 BRI ) 5k B Z =~ a2 THY, MALFEE Tag ¥k A fr
BT TE . H TR AH TR S AR Z A 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
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SRR (= 3) KRR [ A%.O Python BATAIZATING, TARERE A A (HZ2, 5e8E
A (Ve 3) MPRFRERER B ARATACAS BB AT

Company S 7E 58 5 FAF R 1 AR/NG AR Ty AT IR S . Tag M2 AE 58 B 7 40 AR BT 4% B AT IERE,
HARBERT T NP RS0 R AL X AF R -V 3. 1 ILE 3.1-32, {HARPERL 3.10. Tag j2 %%
FHMATHT (3.10 H 3.1 3D, (HRHSCAMATHER (-v: 3. 01 FFARPLHE 3. 1),

MEHIERE

Added in version 3.5.

U 2R R SRR Az A7 N B WA 1Y) Python A, HLEE UL ERRE () A fE 2 1) venv BBl SN E
virtualenv TH) ATIHIRE, WESIEETFRHEIT R RRRES A 2 2R . Zafra)RR
Feas . WS EIERE, o242 42)5) Python itAs .

MEIE
IEFATEE— I Python JHIA - Al — 440 hello.py 3L, HHWELTAA

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

M hello.py FIFFERT H >, SATRA R a4 :

[py hello.py

BVAZE R F fHHY Python 2.x ZREHIIA S CATHN R . BRSNS — AT MOh -

[#! python3

)

IUAE B A T2 A KT BN BT Y Python 3.x {5 B Q1 RTIA Ay A7T 78 Bil—A4F, VR 7T DATE WY 4 & i
ZIKBE%HJ;?O{{F)%;&%E%%T Python 3.7, H2i{IF5E —ATRCN #! python3. TIHRAMRM HFEFTEIH T
3.7 BRAMER .

HER, SREAMAARE, PR “python” KHdi I A 2 H) Python 2.x FIRGHIRAS . X220 T 1) J5 2
Sy Unix, b4 python jl #7245 Python 2.

M1 REX

LI %R F B -5 Python SCHE (B .py, pyw, .pyc SUF) MHRER. X EEIRIE 2 Windows BEH
RS ORGSR, KRR ESIRR R, PR ERT DA s R[] B9 TRk B AR 45 1 R 1 69
JA

DR 2 A2, BN EBIAR Y I AN 3235 21> Python iSRRG TS — 4TI A

4.8.2 Shebang 1T

R BIASSCPERY S5 —AT0A #1 JF3k, WFR A "shebang” 1. Linux FIHAE Unix $#4F R G XX LEATH)
AP, EATERENE ARG E RIS AR N AT A . X4 E 8 AVF(E Windows X} Python
A AR TR, BT AR BIE R TENTRI R .

T fuifF Python 14 1) shebang 457E Unix F1 Windows 2 [HJFSHH, sl cfis L Bl mdkik
E B M IRRERS . SR A S

e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python
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e python

B, ARMEAT IR 1T

[#J /usr/bin/python

REHR B - I ERIA ) Python B0E 1Y ERIFASE . RMFE Unix 4w 5 1114 % Python JIA#IE &4 TiX—
T, W% 4 K PLIX S A a] DA S shas i B 0. WHRARYE Windows 25 — N A 7722
HAE Unix EJH, RS0 HEAPA /ust H3KH shebang 17,

ARART b3k K 0 i 2 T] DABR A — N B SR SR (AT RA2 KA ERAS, Wil AR A F A S HFIK
JRAE ) o BEAMA T DATER IUCAS 5 2 JE s =327 SKeiif >k 32 fififtA. Rl /usr/bin/python3.7-32 $fif
SRAEH 32 {2y Python 3.7, HIRE T — D EIAEE,  TILRE 2008 HUAS -5 -6 0 Y A58

Added in version 3.7: A\ python 5% 3.7 FFA, LA iL™-64" 5 S AT 64 GIATA. IANE TS E A~
FRA A TR AR A (] /ust/bin/python3-64),

TE 311 RA K AL, “-64” JSEEHFH, BAESPAN ALMIAIRE N 1386/32 FLAIAAE" . 2
RAMFERIREL, W HEADHT -V TAG ZHUFHIA SE R MAREE

TE 313 A K AEASTE: 5| T python [kl & BUAE 2 00 5800 FH 30 10 AU S FE A &R PATH, X
R T b shebang $55F T /usr/bin/env python3 {HEIGFFE %A python3. exe HIFHN

shebang 17/ /usr/bin/env B EA—AEIMIFENEME . EEHRT LN Python AR, HIE
FHENTIATARE Y H 5% PATH R S1ENHE— S EUE AWM ZFRAITECL A Python R PHATFEF . XX WY
T Unix 1 PATH PUTHERE env BIFMAIT N WRITCERE S env 342 G — S EAH VLR v]
PATREF , HiZSEUE A python JFLI, B RFHEAE HAD Bl @ D R SR AL BE . ] DA E IR AS &
PYLAUNCHER_NO_SEARCH_PATH CH/LE{H) kWit %t PATH Ay &,

TEARPEBLX PR AT A — A HZICSA TR R BIAR 1. INT S 1) [commands] —F7 k. X aly
FHARARFARIV 2R 58 K Ui AT B S 7 AL BB B8 iy 40 fin 44 A4 R A — D B 288 (TEH 5 U547
M RTATRE R RN AT 254 ), TR AR E 2% mT A TR P i sE B A (FEINT PR E BT S 4k
PER S B —TR 51 ) -

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

AT R IRAE INT S 6 DR 2 1 24 V5 Windows 1] A TRE 2 14 & X s R 4025 A 4400 B 5361
AR . T Windows %@ i) BIASKR AR 88, a0 i 225 2 T AR s il AS IR R A7 45 Unix KUY
Shf;l ig%@ﬁ’j LEEFEEERT AN LB, R AMEE 2SS, BB Z RSN b AR B8 A2 A AT
EpIES

4.8.3 shebang {TEYEH

shebang 1738 A A$iE i B% 12547 Python fEREAR B HLMBREIT . 250K UL, WIRVRA XAER) shebang 17

[#! /usr/bin/python -v

A2, Python DA —v 1535 fE5 3

484 BHENL
@it IN B EY

SR A R ni SCH—Y4 50 P R AR H S A py.ini (3LOCALAPPDATAS% 1§
$env:LocalAppData) DA BN IITE Hk i py . indo [AFER).ini LA B TEhAF 356
&7 AR (B py.exe) fl ‘Z 7 fRA (H) pyw.exe).

CRERER H SR HRE R HE SCURSET AT AT SCPRSS 0.ini SCPFR A2 3L, DRLER R AR 55 14 119 ini
SCPEARA SRR AT DA 5% 425 ini SCPEFR 2
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B X EKiAEY Python kg4

FERLERGOUE , ATLAfE A & A S RCAR IR EAT,  PASE S iy R VB4 Python AR . A FRE AT LA TR
ARSIk, ATDAERFEER ) MIUBRAGIHIAT. BeAh, WA R IN™-327 5 “-64” RAFE LK 32 fif
b2 64 (7L H .

Biam, —A shebang 17#) # ! python fF A A RESRT, 1M #!python3 F—PHARER, BRIEE
— A ERA

WIRAE L P IRA B AR ELF, W] DA B A5 4E B PY_PYTHON PASE & BRARAS KR 2 4% . W AR5
L, BRI, %A BT DASS B BB A iy A TR R AT A, Ebanm3”, 73,77, 73.7-327 5(73.7-647, (i
HEE-647 PEIAGE T Python 3.7 B B i A 0 & 1 88 - )
TR A BN R MA B ERF, WA DA BEIEAE & PY_PYTHON{major} (HH {major} & FIHiE
41T FEERRAR ERF) PATE @ 52 B AS . NSRS R B RE T, S Bh kiR B 234 1Y Python i
AT B R AR B i R B RAS , U R BEARIE . (HAZ AR TT BE S 1% R 5 W o TS AR .
{E44%: T AHIE (major.minor) Python {ASHY 32 {71 64 {37 1) 64 £ Windows |, 64 [ iASK-IA L2 1 1k
YT R FE Y 32 (VA1 64 (7 SEEVER R At - 6T IR sh AR 32 0 64 (AR 2B - Tkl H, 32
AR BIRR P8 ) T AT SE MUAR 1Y 64 37 Python 2% . X kREmltn] DATHIN B Sh s 474, HAniE PC 4
BT WA, TIAZ RN mT (BI, AHIE 32 (25 64 [ ARASE) Python FIAH N )R sl 22 75
RGN ) . W EAA, ATPAYERRAS IS B AT eny <327 B “-647 JSZRRE IR ILAT A
e

o WHREAT W E A LT, v python fil python2 F{f F %2 %5 A i f Python 2.x JRAS, @

python3 ¥ F i 2235 1) Python 3.x.

o T python3. 7 AR E FEAMREI, FARAC EETEE.
o W PY_PYTHON=3 , 13 python Hil python3 HLRH ) %8 422 ) Python 3 fiRA .

« WIS PY_PYTHON=3.7-32 , fit¥ python ¥ 3.7 (1 32 1553, M4 python3 K5 o
AN Python (PY_PYTHON A E A YA R F5 2 T EZIRA . )
o UMM PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HEREH45RIMEH 3.7
B PR 5 AR 5 A5, 38 v DUTE S Bl FE 8 A AN SO A G B A ) B 5 B INT SC 4 8 38 43 Bk

[defaults] , BAFRSEA RS PY_ AIRRIREA R OFERE INL SUF R84 A XK
/NG ) o) PSR A AR B R INT SCUR R E IS

f54n:

o BEE PY_PYTHON=3.7 % [F T AR HZ ) INI 3¢
[defaults]
python=3.7

o HE PY PYTHON=3 fll PY_PYTHON3=3.7 {4 T PATF NAM INT 3C{F:

[defaults]
python=3
python3=3.7

4.8. EHF Windows B Python 5z)2% 55




Python Setup and Usage, & {ThR4x 3.13.0rc2

4.8.5 SHf

IR IEAS F PYLAUNCHER_DEBUG L E CHATMIME), Hah#s i ti2WiE ST 83 stderr (RIFEHI4) .
A5 B A R ME R LR, BN Y AR IRE R EWUE AR Python PR , 4558 AR Ryl gl 4% A
K T 3047 H A% Python fUSEPRay 24T B8 3252 H A5 T IR A1 .

4.8.6 HXiz1T

R FFIEAS B PYLAUNCHER _DRYRUN T E (CHAEEME), Bahedlim B e iEsirnms, HAS%
PRl Python, 33X A0 B0 ] S shas A 746 0 2% )5 322 5 3l Python (1) L H R RARA AL HHEES
AENFRES a2 B2 SR UTE-8 Skgaft, RmieEdfil & bl GE Joik E e 4y

48.7 REH

IR FFEEAF & PYLAUNCHER _ALLOW_INSTALL B4R E (CHAE({E) , i KA Python A A %4
$E{H A PATE Microsoft Store $55, JHahes 2l e e, X RETHR B P T HoR5E M, RAT RERS 2
HREfT a4

AP PYLAUNCHER_ALWAYS_INSTALL A8 {4 T HUS 28 i 2 221424 Python, RI{E O 24k A i)
., XFEERETMREK (FF 245 PYLAUNCHER_DRYRUN —&ffi ] ) .

4.8.8 R[EH
Python JE##% AT BER I DA T HIIR IS . AR, BOALMINEAT DARHX 28R 755 Python 7% B fYiR
(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«

AR B #ik

RC_BAD_VENV_CFG 107 %7 pyvenv.cfg {H X R,
RC_CREATE_PROCESS 101 j=3h Python 4.

RC_INSTALLING 111 ZHE [, B fReE e EENET.

RC_INTERNAL_ERROR 109 KRFIHAER. HIREFEFE IR,
RC_NO_COMMANDLINE 108  Joy:MIAE RS B 1T
RC_NO_PYTHON 103 JLVEEN TR IR A o
RC_NO_VENV_CFG 106 FEF pyvenv.cfg (HEHHKT.

4.9 EER

IXLEERELATEAN ) Windows J1REXT sys-path-init HY IR T T4 72
MIRAF] . _pth SCHEF, sys.path ZUAHE Windows [T :
o TEFFIRET, M—A%EH, ZFBEX N T 45 H %

o UNERIIGAR B PYTHONPATH AFAE, QNFRseE & kR, W TORFIMEAH . iR, 78 Windows
b, AR R AR S B, AR ST EREh SRR AT R E S (o ),

o FANIYT N R T B AT W PAAE A B WA B S o #) 3 M 3% HKEY_CURRENT_USER
1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath H1. DA% 43 W i 6 42 7 47 B A R BRAOAE 1) 1 B 15 5 308 A % A2 40 1k 7 o 3
sys.path W1, (R ITA R LR 7 6 HKLM, [ i HKCU @ =5, )
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o WS T IR & PYTHONHOME , WIAFHARE R “Python F2H 5% . %, J2 Python ] A f73C
PR AR T2 “landmark 30”7 (Lib\os.py B{ pythonXY.zip ) PAH#EHT” Python FHE
MR T Python F HR%, WIETZ ISR 1 7 H SRR NE| sys.path (Lib,plat-win
). 0, 0 Python 43852 MATFAEFE MR H 1Y PythonPath #4151 .

o MR AE] Python Home, W% A TEE PYTHONPATH M3FA &, IF HARA BN ML, WIAE A HA
FIXF 26 B B BRARAZ (B30 . \Lib; .\plat—-win Z%&),

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

o QIR home J&— X EEAE, I H PYTHONHOME ARV E:, WA HEWE b6 07 B il L B AR A 2
T PAT SR AL

XV A LR

« i&fT python.exe , B F Python H %P LAT HiAh.exe (Z23HIAS, BUE K PChuild H%) W},
MDA, FZARENERT OB, IRAEBEENR PR AL <R R

« 4 Python FEHTES —exe (AR HE, it COMiRA%) B, REARLHERH “Python Home”,
PRLAEF 1ok B MR DR . RSB IER P A Al 3 AR ISR

o W2 Python FAFNE 12 A FIF HAATEMN R (45 .exe, —SARHHRAREE), A
VREAFE)— 2 — LEBREA X A R AR A A2

XFFARLEAEZLKF Python HHEBE LY AR P BOAATICH AN, DA EBCRS B 145 HoAth 22 5 -

o FEBAPATSCHE S —A . _pth SO, HA S HR . X AR ENER SR A s E
A, AW site , BAEFIH import site,

W R ARAE B O M W AT ST P In 3 python3.dll # python37.d11l, i 7
Py_InitializeFromConfig () ZHIIZEIMIXE PyConfig.module_search_paths,

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

o QRGN BEMT AT AL (I, ER— N AvF AMITEHIZIT python . exe M5 AR , 1R
L P AEAE landmark SCF (Lib\os.py). (HHERL, 78 ZIP SUPFHORSAGINENZ SO, Hak:
% I iy 44 19 ZIP 5L )

DXLEREG DR R GEVE I L2 P Y SO e T-5 W AR PP AR e — R O AR E ERY B AS . 500, T g
SAEME R R P B B FUBHER, S — DRSO R, PO AT RETI IR 2 2 32 21T
P Pt R A AR B AR ) S

TE 3.6 MUA A EASH: SN . _pth UPFFFIFM pyvenv. cfg FEEIR T applocal BRI,
TE 3.6 A A AR A 24 5 n] PAT S BRI ARSI pythonXX . zip MEATEAERIBREY .

H 3.6 A5l 7E Modules (ANig PythonPath) N384 AL H AT DA i importlib.
machinery.WindowsRegistryFinder $ A . {E Windows [ WA HASAE 3.6.0 S o FLEAR ik =
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CHAPTER O

Using Python on Android

Python on Android 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 Android, 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 a result, the only way you can use Python on Android is in embedded mode —that is, by writing a native Android
application, embedding a Python interpreter using 1ibpython, and invoking Python code using the Python em-
bedding API. The full Python interpreter, the standard library, and all your Python code is then packaged into your
app for its own private use.

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

6.1 Adding Python to an Android app

These instructions are only needed if you're planning to compile Python for Android yourself. Most users should not
need to do this. Instead, use one of the following tools, which will provide a much easier experience:

« Briefcase, from the BeeWare project
« Buildozer, from the Kivy project

o Chaquopy

* pyqtdeploy

o Termux

If you’re sure you want to do all of this manually, read on. You can use the testbed app as a guide; each step below
contains a link to the relevant file.

« Build Python by following the instructions in Android/README.md.

o Add code to your build.gradle file to copy the following items into your project. All except your own Python
code can be copied from cross-build/HOST/prefix/1lib:

— In your JNI libraries:

* libpython*.*.so
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* 1ib*_python. so (external libraries such as OpenSSL)
— In your assets:
* python*.* (the Python standard library)
* python*.*/site-packages (your own Python code)
¢ Add code to your app to extract the assets to the filesystem.

» Add code to your app to start Python in embedded mode. This will need to be C code called via JNI.

64 Chapter 6. Using Python on Android


https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/java/org/python/testbed/MainActivity.kt
https://github.com/python/cpython/tree/3.13/Android/testbed/app/src/main/c/main_activity.c

CHAPTER /

1£i0S E{#EH Python

it
Russell Keith-Magee (2024-03)

1 10S _Lf¥) Python A[a] 51 -5 i) Python, FEH T F-& [, Python & 2 1E R R4 IR %I m] it
AN LR P . PR 2T python W PUTSUHRIFESZ HILRAF F T A MY, B0
113217 Python A 7205 Python #4732 H .

TE10S, NIFAEAE N RGBS . ME— B9 & BRI /2 "app” . tAFELEN] PALEARIZST python
AIPAT M, 55 Python REPL #4722 B H 1l 5

R, fR7E 10S L Python fME— 7 2@ i A — Wil vi, @il %5 A 10S W, I f#
 1ibPython fix A—> Python f#RERR, SRS (i Python fix A3 API XK & A2 1% i Python fAi%. 5E3EY)
Python fiftRé#s . FRUEE, DA Python MASHSKF#HT AT i@ 12 iOS App Store & A [ 1 /4L .

WSRARAEEE 221 PA Python K45 10S app, 1§ BeeWare Ml Kivy AR I H R {1 5 75 (81 1 7 (4%
X LET ] AEAS A B ST 10S I H AT RYAN KA R, IXARIR A 7 ZAL B Python (U ALY

7.1 iOS L # Python ;& {TH+

7.1.1 iOS Az REM

Z X HE AR 10S A R FESIFITHE E M, XF configure (iH] ——host T, FEBRNIEOLT, M45XT
08 47T, Python 4 451 B -4 FFRORLIE 108 WA 13.0. oMK FMELE 108 A, A
EAEN ——host SBE—ER - EAE—@lhN, ——-host=armé64-apple-iosl5.4-simulator FF4gik
— 1 ERE HARA 15.4 1Y) ARMO4 BLALL 84 HNR o

65


https://beeware.org
https://kivy.org

Python Setup and Usage, & {ThR4x 3.13.0rc2

71.2 E&HIRH

WAEI0S FIATRY, sys.platform ¥4 N ios. Toit app BAEgs iR By PR & FaafT, #CBAE
iPhone By, iPad _| 1% [Ai%/H .

HRFRE TR MG B, 855 10S JRA, &S DA &S M4y, i platform.
ios_ver () K3KHl. platform.system () RARIGEAARK LSRN 10 B iPados.,

os.uname () RGNEERWIFE; B RFEHH Darwin,

7.1.3 FRERETT MY

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

"

.

J

TR XCframework HY RIS 44 7K slice” Al e r ANl , HAREE TR XCFramework T2 HF
) CPU 3244,

9. FHUNINES A HI T RHAR v g rp iy —E i 47 R AL BE A Framework” A% M P R . B BHARTE S
8 NI AL TR 2 )& s BP S IIl—1>"Run Script” ¥ #2558, iy 44 41"Prepare Python Binary Modules”.
BN 24 B 1645 Based on dependency analysis”, FfHIAS YA R

N
set -—-e
install_dylib () {
INSTALL_BASE=$1
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${FULL_EXT#S$SCODESIGNING_FOLDER_PATH/ }
# The path to the extension file, relative to the install base
PYTHON_EXT=${RELATIVE_EXT/SINSTALL_BASE/}
# The full dotted name of the extension module, constructed from the file.
—path.
FULL_MODULE_NAME=$ (echo $PYTHON_EXT | cut -d "." -f£ 1 | tr "/" ".");
# A bundle identifier; not actually used, but required by Xcode framework..
—packaging
FRAMEWORKiBUNDLEilD:$(eChO SPRODUCT_BUNDLE_IDENTIFIER.SFULL_MODULE_NAME |._
Htr "7" "7")
# 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/$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "SFULL_MODULE_NAME" "
—S$SCODESIGNING_FOLDER_PATH/S$SFRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleldentifier -string "$FRAMEWORK BUNDLE_ID" "
%$CODESIGNINGiFOLDERipATH/$FRAMEWORK7FOLDER/Info.plist"
fi
echo "Installing binary for S$SFRAMEWORK_FOLDER/S$SFULL_MODULE_NAME"
mv "SFULL_EXT" "SCODESIGNING_ FOLDER_PATH/S$SFRAMEWORK_FOLDER/SFULL_MODULE_
—NAME"
# Create a placeholder .fwork file where the .so was
echo "SFRAMEWORK_FOLDER/SFULL_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/SFULL_MODULE_NAME.origin"
Cay)
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(B L)
}

PYTHON_VER=$ (1s -1 "SCODESIGNING_FOLDER_PATH/python/lib")
echo "Install Python $PYTHON_VER standard library extension modules...
find "SCODESIGNING_FOLDER_PATH/python/lib/$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 "SCODESIGNING_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. #5/in Objective C U AAN UG LH (] fix ARSI Python ERES: . 1R 4 PR :
« UTF-8 # A B A
o WEME stdio Bk B
s EANFHEY FR;
« GEAEBW B
. E%ﬁﬁﬁ%ﬁﬂg PYTHONHOME Y4 i & M #5141 4/ app HB4LH) python F3C{3e; IF

o T f#RE2$H% PYTHONPATH {35
~ YRi app MEHMIAY python/1lib/python3. X T304k,
— WREY app HUEMEE) python/1lib/python3.X/1lib-dynload T3CfEd, LK
- K app ML) app T30k
YREY app THZPE AL E R [ [NSBundle mainBundle] resourcePath] RHfiiE.

XL A PR 8, 9 I 10 FIEGEIRA — > Bk AY4E Python B AR P AU ORI, HAAFRl app. QISR
TEVRIY app FRIBAFAES =5 " HEHIRE, WA T2 — o A IR
o Vit B PRAT AN A 55 50 T TR SCPRR SO I B R RS app H xR, SE AR5 8 B —H Bt
PE DL 55 8 LR Y 2 AL AT T e A4 H AR T~ R DN I8 B — R SO (B2 AR A
RS HARAY app AR MM R AR AT e s kil S0 ) o
o AEATAL B =07 T HERI SO R SRR AT A 5 9 A BORHESRIE . W] DAY DU BT Ak
P lib-dynload CfF¥#H install_dylib AGEHMMMHBAFTFGX—HAY.

o WIRARMH T A B SCHJe AT = H 8, HHRIE X BEES 10 S asEh
PYTHONPATH Fit & —&R5 .
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7.3 App Store &#Hi4

Ff app A AHE| S =7 10S WA ME—HLTHLZ K app #2752 F iOS App Store; $EAZ &A1) app W21 T Apple
B app W AZIERE . IEIERE LS —AUFE B A2 1 N FH AR P v B BhSAeAg Ta) A S A 38 e )

Python ARifEFEAL & T — 28 L 4 i SO 28 H S AR R A0 TS o B Rk BT BRI 0 B R 2 S8 T4, 12 Apple
B HAZ BT H R s R, A 2hZ& ek Python AnifE 42 DA app REAZ i@t App Store 5 #% .

Python JEACHIREL 8 kb 1 0 F aI B I T A A1 £ 520 App Store 7 AZ 4 B2 H B0 AL A0HD . x4
AT AL 10S FEFTH BT [ B
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YRAERRFNE R IT 23R

l fazﬁg Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

AAT AL

« interactive shell i ARETR TS BRIARY Python SRR, AR ARTD GRSy (A R, 25471
ST (FIEE. e, i as = e B) 21y, SURtedsrs i 5.

« Ellipsis NEHE.

abstract base class -- i % &K%

TG EH MR ABC, JEXtduck-typing W7, BHRME T —Fha i H =, Mtz FHAME T
Bt hasattr () BT HEMEA MR (GIANGER BATYE) . ABC A TR, X\
I FEMoR 5 HABZE, (HAMLRER, isinstance () fil issubclass () FTiAA; FENL abe fHLSC
#4. Python H4F % MER) ABC T LEIBIELEH (F£ collections.abe Bibr) . $y (¥
numbers i) | i (FE o i) SAERIBAMESS (£ importlib.abe fikH), IR
AP abe BiHORAIE H O ABC.

annotation -- b

KIEEEAVI . . REOB ST ER, BN k2 i K.
IS RSP R AT, 4 FE SRR R v BRI JRImAL
B __annotations__ #FiRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI E N, BiES W
annotations-howto | il F AR ) AR 5L R

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o REETF A FERBOH M P ETTEA AR IR (B name=) SCEAE N EETERTNA ** 1T
JLHLRER A 25BIRUE, 3 71 5 AEPATXF complex () WM /@ T KT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET KRBT SHNSEC MESHOTH T SHON RIS AL/ S8 e
WA * [Riterable BRICRBAEA . 2EBIRUL, 3 F1 5 FELA TR I JE TR B S 4
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

#Z: Wparameter REFFLH , HIWEF SHGESHIX AL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA ST E X aenter () Fl__aexit_ () F¥EER async with iR IEAT
il . PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BIE Aasynchronous generator iterator A3 . © -5 async def FXWMERBARMLL, &
Al ZAETEAE yield KB PAFAE—RIIAHE asyne for JRERHEHAE.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— NPT RS await AKX asyne for PAK async with i),

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WX G )& Tasynchronous iterator, Mffi[] __anext__ () J7 ki Ny £l Bl — A AT S Rpp ok AT
S L A e R R BUA L E R — A vield ik,

4 yield ST, DM MAENTRG (IFRIERREEN uy 6). % 5
Bk B AR B _anext () FHEFIH LI SRRIEAMIIN, & 2M BT IR
HF7. 20 PEP 492 1 PEP 525,

asynchronous iterable -- 535 ] &0k 5
— A PAFE async for iFAJHMEH MXT L. LAHE I BN _aiter__ () F KR —
A~asynchronous iterator, [ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—NSEIT _ aiter_ () Ml __anext_ () FYERINZE. _ anext_ () WsIR [l —Aawaitable
W% . async for &AM EARM _ anext_ () FYEFTIR M AT 4 BB HE | B —A
StopAsynclteration & . H PEP 492 5| A,

attribute -- J& 1

KRB —NXFRIUE, WSS RIB LR . 250K 00, RS o A JEM: a W]
VA 0.a K51 HE.

WX R AV, FFRPEE SR identifiers B AEAR IR A AR HAE— XS BB HEH 2 T LAY, Bl an i A

setattr (). XFEREMRFICIEEM ST 2Rk vim), M@l getattr () RIREL.
awaitable -- WZEFENF 4

—AAE await FB AP HMXTSR . WA coroutine 2 A __await_ () HYERTS. &

i, PEP 492,

BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .

binary file -- —JEHISC 4k
file object RENS LS F 1 A3t o TR SO BT FE A HIAE (" rb !, twb ' B rb+ ') $THF
IS, sys.stdin.buffer, sys.stdout.buffer PAM io.BytesIO fll gzip.GzipFile
2B
S Wiext file T fRRENS TS st XRH SRS .

borrowed reference -- {i§ A 5| 1]
1 Python [ C APT v, MG —FXI 2511, HHZN SRR IEATEGZRTIH. anRxt

SPEBINEM LN — B85 B, B s ol AR BRI R 1 i J5— A strong reference
K E
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HEFEAEborrowed reference FRJH] Py_INCREF () DAKFELJFHbEEW Kystrong reference, [&AF224%X%
TEFEMEA G G — R Z g% . Py_NewRef () BREUAT PARE F R ATE— A8 Wstrong

reference.,

bytes-like object -- =i %I} %
1 bufferobjects H H {85 H C-contiguous ZZ IR R . XI5 TH bytes. bytearray fllarray.
array X%, PARIFZE#E menoryview X4, FA RIS AT E L fh i RIEGR R ER T X
SO VECLFE RS . PRAF N bR SO A SGE A B R iR .

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 —HHIEGRIEHR T A
AIARXT G (7 RTINS KRS A T 4E bytes PAK bytes X4 H) memoryview,
bytecode -- ‘F=Yifg
Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &
ATAE .pyc U, XSS IR PUATIA — SO s L (AT DAGe 2 RIS B0 g 3 ) .
KA FENE T s TR YR AT AT AL RS 1 virtual machine 7 1. W{EEANE Python FE4l
PLERFEA—EE A, WA—ERELEARIR Python A< 3%,
FATHFE A F AT DATE dis B SCR R A .
callable -- W& %} 42
ALY BTG nT AT R s SRR S, AT RERT Y — LS8 (B Wargument), {# B DA i

[callable(argumentl, argument2, argumentN) }

function, &V f&R|method 55, FET WA G, LT __call () IFEHIEREBIEET
AR IRR

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

class -- 2%
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

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

complex number -- £ %
X SRR G, Ho A B AR 3R A SRR — AN R R . R AU R, (-1
FIPFITAR) BOSERRE, WEEREATE N 1, FE LRE¥HEN j. Python & TXEENZHE, 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 BRI E X __enter_ () fl__exit__ () FFEREHIFHERESHAS. 20 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 S R S RIEFTIBER . 5 contextvars.

contiguous -- ZE5%¢
— NG AR C & 425 Fortran & S WA N TSN . F4E:0p /& C Al Fortran JELLR) . 7E—
A, P 5% B O AHE WA B AH SR HES ), RSB IF IR R 0y . fE24E C-iE
CERL, 445 AL HER I IR — 231 U7 4 R B (FLIE Fortran JE4E (AL
WE MR [ H.

coroutine -- P
e THIRRM P TR IR — S AT S — R o PR W] DATEVF 2 AN R Y
MEFEAL BRI . BTN asyne def iBAPESEH . S L PEP 492,
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coroutine function -- Bl %L
i [8] —Acoroutine X R KA. HFEERECT T asyne def iA)RE X, HAREM S await,
async for fll async with 45, XEEMHEH PEP 492 5] A1,

CPython
Python 415 5 AL BL, 7E python.org b & Afi. "CPython” — ] Jf] T-75 0 B RF 1 52 B HoAth
SEEBI 4 Jython BY IronPython AH X 5.

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__ () HHEMXE. 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 G 8E, ORI @14 2 EBREMER ELAY, G mEL
A FHEEME. iR BSIEASOEEARR G 4.
H XA B EZAE L., 7S5 descriptors 58 FiIAAR 555

dictionary -- i
— AR, AR R WL BIAH R A E . SR DARAETHA __hash__ () fl _eq__()
FrERIN S . 7E Perl H1FKA hash,

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

comprehensions.

dictionary view -- = L ¢l
M dict.keys(),dict.values () fldict.items () R[EFIRZREF A TFHALE  EIIERMAET
FHEAHW—DNSME, XEWE Y FI SRR, RSN A . BRI P 52 il ey
BHIFRHF, wfEf 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, FHNEME
TN S8 SCRS A ROV

duck-typing -- 11§ §-J8 %!
FE—Fh AR IES , EIFFAMEER HNS QRO € R A HA BRI 1, T2 E A ] sl H
T E M (B RRG 1, MR RS IS 28 a2 s 1) B TR R L i AR KA, K
T R AT ATl At Fe i 2 3SR ORI T R G M. 95728800 6o il ] type () B{ isinstance ()
Rl o ((HEE NG 12 BU0T AR T 4 528 56 AR 58 ) MRS R hasattr () M EUREAFP
HitE

EAFP
ORIFE ORI S BYESCHRE o XA Python 3 AU 4 5 KUkS 2 B0 B el i) B sl SR M AP TE
HAEARE B R IR o o X P T DO KA 1R AR RSz ] try Fll except iFA). T HAH
XFH 2 TS LBYL W%, LT C S5 2 HAtE 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 . AATEAR e IV EFR IR X W statement, HIM1 while, TR{EM R E TERMAEFRL,
extension module -- § JE ik
PA C 8¢ C++ gn 5 pidk, {1 Python ) C API K515 540 PA K PR T3 HL .

f-string -- f-2 57 H8
WA T EOE BT EE Ay AR R AR A S . ©
i, PEP 498,

file object -- SL1EX %
SFANAFET 1] SCEE) AP (#54 read () B write () %) AR T EREMAS . EHEHA)
By RTE, SCERRT ST AR BN BSR4 At 2R Y A7 Bl A e A U ) (3 s e
A NARZEMIX . BT FIES) . USRI R A 28R
SRR A E RPN ST AR R =2 ) S, Gerh =) S PASCOR U, BITEOE
SHHE 1o B, QI SCHEXTRMEE T 2 M open () pREL.

file-like object -- SCAF20 4
file object W [F] 1A

filesystem encoding and error handler -- SC %k &S gtk X G R AL PSS
Python i M ERVE R GEMRRS 47 BRI n] BV E R G2 2mA5 Unicode Y 4 fith s =0 5 SR AL RS .
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 s R BE£ 5| & UnicodeError,
sys.getfilesystemencoding () il sys.getfilesystemencodeerrors () PRV # 3k
RO R G0 i kg =X 5 R AL s
filesystem encoding and error handler ‘Z4F Python JEz|BHE T PyConfig_Read () ERECRECEN : 1
] PyConfig ) filesystem_encoding fll filesystem_errors ZH .
2 Wlocale encoding

finder -- k%Y
— a2 E R T AR loader X5 .
FAAEPI PR R A 4R Lo 2 54035 Bl sys.meta_path (], A2 R 205 KA
sys.path_hooks ffiff.
12 7] importsystem Fl importlib DA T Z 4075,

floor division -- [i] I HUE x4
] i A B I B B By . ] U BREIIE BT 2 // o B, Rk 11 /7 4
WHEHE 2, MR AEREIEREIRR 2.75 . EE (-11) // 4 2R -3 FH
X -2.75 @ FTHABIINER. WL PEP 238 .

free threading -- 2%
“ENLEFRUN, e R A A AR Z 7 Python S95S. HHIATA fglobal
interpreter lock , FE[R— 2| R AAGF— D LAEHFT Python =515, £ PEP 703,

function -- pR%L
AT DA F 2R I EAE R —2H B . P DA AR A B A A4 AR B P T gl A

Y5 Wparameter, method 1 function 2877,

function annotation -- FRECkRT:
RIER X pREOE S 8GR [UE i 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 RO Y TR ) AR UL function —7 .

Z: Wvariable annotation F1 PEP 484, H.A4{iiA T LI EE. 555 annotations-howto DA T f# i F #5
e fESE
__future__
future 4], from __future_  import <feature> FE/RIIFFEHE A AN AT Python & 1fi il
W AR B AN SOR i Y . future  BICSCRICSE T AT RERY feature UE . il
i G A A HAR BORAE, VR AT AR BRI R AT BB 1 OB 5 A E R (5%
E) FEfBs R BRIA:

>>> import _ future
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection -- L ¥zl

FERA ﬁ%ﬂiﬁﬂﬂ (A2 B] I A . Python S il aod 5| VT BCAI— A~ REASAS I AT T AR5 | A4 47
PRI SRS R AT S8R IR o AT DARE T g bt il rit [ i -

generator -- 7L %23
MR8 generator iterator WKL . EERRARG T EREL, AFSTETHAUE yield Rk DA
FEE FRIMEALLS for-TEHAE H B2 T next () BREE IR

TR R A AR R, (A ERLE UL T BT R A A A RS . WRTE G ERA B X, 7
ﬁiﬁﬁéﬁu\ﬁﬁl&x

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

A yield IRMMEFALH, ICHEAM L APITRE (GRS BN try 1A -
M R KRB, BT EARSIT (X543 0 AR AET T 46 #4518 %&%ﬂhﬁjﬁ)

generator expression -- 2k B35 #6535 A,
R [a]—A~iterator Wexpression., BB ERRGEEREXGHAE LT —MEHLR. JEFEY for
A, AR 1 7). PANEGFRIEA S NINE R — R 5A:

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

generic function -- 32 %Y g %
SRS [] B 2 Y ST A [ B AR 1 22 A R EROUT 2E S eR B . R TR s 2 o 8 3 ke i B 2% i WP
eSS
YWiE S Wsingle dispatch RiEFES<H . functools.singledispatch () Hifigs A K& PEP 443,

generic type -- {Z %
WIS pe; EER 1ist B dict XFERY 482K, FIT R 25 FliEif,

WL S Z R4 . PEP 483, PEP 484, PEP 585 fll typing Hibk,

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4> J it RE 3% i
CPython fRRESEFT R A —FhHLE], T HR R — i 20 1A — 2B 4T Python byrecode, AL
W B EN SR (4G dict FEBENERA) FXHF A7 F4 4k T CPython SLH.
e *&/l\@-lﬁ%%ﬁjm@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 RJPAffi ] ——disable-gil HMiRECE 2T . A6 T 06 4515 Python 22
Ja, RIBUAHH X gil 0 SREAEWE PYTHON_GIL=0 IAERFIBAT. R 2 4
N R B R T E SRRl 2% CPU oh A S . L7155 PEP 703,
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hash-based pyc -- 3£ T-/& 41 pyc
85 68 I Y8 SC A4 B W A (L T A B 5 A8 O R T f B a HLA ROPE I T RS R A . B L pye-

invalidation,,

hashable -- W[I5 7y
—AXF GNP G N AR SE S A (BEFREA __hash__ () J7¥k), FFT AR Al
MEHATIE (BEFEA __eq__ () HE) BBFRR TTobA A 5. WG A X G 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

KL Python FPHYATIAL NEX GHERR W I A Y Al g (BIAn R i) AR Ay A
gy (BIAICALIA frozenset) M4 ENTHY LRI N TG IS A 2 AW o 1P SRS
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE
Python [{J 4 T K 524 ~J BRIE . idle S Python FRUE A A TR P ) AR S e A AR (S 185

immortal -- 7 2% %
RAE Z2FE PEP 683 H15] A[#) CPython SZHLAHTY .

WA RIB TR ARG, WE reference count FGEA LB, NI ELEMEREAR ST EKIZA
SIS L. BN, True Hl None 7E CPython H#§J&E Tk A X4,

immutable -- s [ 28 %} 4
AABEEERIRG . AR ZAAFERCT . FAERRIcH. XA ARREAS . AR i
—AAERE, MBRIESHN G . A e B RS A (i HEEH , BanfE 7t
)

import path -- S A ¥4
HEME (S04 12508 ) HRmMNR, U parh based finder FIRER T ABR. £F2AR,
IAE S FRIEHE R H sys.path, EXRBARUBATRER B FHAR __path_ J&@%.

importing -- § A
LMY Python AT RE K 73— MY Python AURS BT 1 19 72 -

importer -- 5 A %%
FRI MBS RS T finder 3Ug Tloader .

interactive -- A3 I,
Python 77— B AUMERERS , X BEWRE VR A] ATE MRS PR AT Ja g A B ) A Ras 2, S RIEAT
BERHESR. TSRS python frd (WA DAFEARAGTHEAL A 32 B b e opH 1 S BRI )
A BT AR B ISR AL ik 2 JE R 8 (I8 help (x) pR%L) . A XA H B THER

Z: 1, tut-interac.,

interpreted -- iR
Python —@F R ALE T, 52X 4 IFEAUET , BAAWIE BDA M T35 i 4 s A7 T
DA TSR o X R ME TR SCOE T DAE ST AR S S Hb A vl A T SO s T SRR
A W gn i 8Os 5 A 0 AR, (R KA P A A TR 8 . & Winteractive,,

interpreter shutdown -- fiEBEES G ]
PR S, Python fERERSIFIEA— NRAIRIBITH B B RO A B4 LW, Bl anBishA
BRI AN IR . B S 2RI R el 5 XSk i P TR s 555 | R g A
AT TERPAT BT RIS T RE B BN &R, BN H B O s A AR (4 Bl
TH PR LG4 ) .
e R 2 R I F R A _main_ BCERECITIZATIVMIAS O 58 AT .

iterable -- W[ {04
—FPBEAS B B R R RS AR R B aAE A PS84 (40 1ist, str Ml tuple
85) PARHEER P KA dict, TR & LR LT __iter () AR [ sequence
X __getitem () JrEMEE LRI R.
AT AT TR T or IRFRDL IV & 3B AU (220 () map 0),..). %%
KX GAENSEBHALHE N ERE iter O B, BELRENZNZRIEAL . XFEAEE N TXHE
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AR — AR . e AREA S, REFEAF R iter () 83 0 CAHEARXTS
for A2 BB ARAE FEARLEARAT:, QE — IR AR iy 4 728 5 PRI R R A R s . 2

Witerator, sequence Flgenerator ,

iterator -- JECE%
kTR —ERPIRROX S, EERAERISNN _next_ () ¥ @O/ HAL 45 9 E R 5L
next () KFZEMR BRI 248G 5] ARG % StopIteration . FXAfEMR
TS EIRIT AR, QRS _ next_ () HEHRSHIRE| A StopIteration, AL
UHEAE __iter () HYEAPRBREZERITN 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) FEAREERIGFHAZ A iter () BRELEURAE for THFR A BB & 72 A — N
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-
W5 E A4 F typeiter.
CPython SCBUAN {i: CPython VEAT AT IS (B X __iter () WOBK. IERVERINAL H
£ CPython H AL R AFHAEM AR L 2.

key function -- 3 pR %}

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

Python 4 7 2 TR SuvF 1 68 sk Ok ¥ Hl oo R RO 843 4107 50 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby ().

HZ R =] DAL AN, str. lower () JryEnT AHIAEZIE K/ING HEF ) de R . 5%
H, HERE T 1anbda FikFORAIEFIN lambda r: (r[0], r[2]). 4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () EEEH =1

ity . WA HEP T R IR B A A B iR A s 11
keyword argument -- e 55

2 Wargument ,

lambda
HI—A i pltexpression KR IE A4 NEREREL, RIXA SRV INHORME. 2% lambda & %01 7] 5N
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

TEL RN, LBYL TS RE “AHR” M “BHR” Z WAL ses Mg . filan, DURAY
if key in mapping: return mappinglkey] W REH THEREEAEZ 5 HABLFEM mapping
HARSER T key T S o R DR AL B ] EARP J7 SR AR

list -- %1%
—Ffi Python [N & sequence, BSR4 MHIFE, (HEERMT HME T PO mIEsER, Fohim oo
RINBTRIE 2R O(1),

list comprehension -- 531 53
WEFR—AN P T B U R IR M S5 R R — PP BB Gk result = ['{:#04x}"'.
format (x) for x in range (256) if x % 2 == 0] ¥FER—1 0 3 255 JuE Ny 175t
TGOS N AP (0x..) M. Hip 1f FATR TR, WA range (256) HHATA T
KAWL

loader -- I# 2%
MTTMEBBIAIRTG . BWAE X444 load_module () W, NMNEEREE H—Afinder 1z11]
2 0L PEP 302, %}Fabstract base class R] 2, importlib.abc.Loader,

locale encoding -- i % DX RS HE
1£ Unix I, Ej& LC_CTYPE i 5 Xiigmidtg 0. ErPAliil locale.setlocale (locale.
LC_CTYPE, new_locale) Ei&HE.

J£ Windows |+, ‘B2 ANSIACHS T (U0: "cpl252"),
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{E Android ] VxWorks I, Python ffi[f] "ut £-8" {EMif = KW kg =L,
locale.getencoding () BJ#E I EREGE S KiEgmiotg .
5152 7l filesystem encoding and error handler ,

magic method -- A Jj ik
special method W3EIEZ[R] ],

mapping -- W4t
— X EEE R IF LI T collections.abe.Mapping B collections.abc.
MutableMapping MG HEIFHLE HIEM B RATSR . I EAFF4E dict, collections.

defaultdict, collections.OrderedDict DA collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path W RITREY finder. JCREFEAHAT Spath entry finders {EAE RBRAEFFAHH[F o

158 F importlib.abc.MetaPathFinder [ f#TCRE Has T SEH A i .

metaclass -- 5K
— M TR, B LUSEL. BERMERY R, ok vtz LR = 25000 84
IS o RGBT X R S F AR P BRIASE P . Python %4y 51 2 AKE T 1T DA 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 .
22 I metaclasses

method -- Jj i
TER N E LR RREL . WA RIZ R LB — @ MR, B R IR G A R A —
Aargument QA4 K self), 5 function flnested scope.

method resolution order -- J7 14T )T:
T AR G 55 A2 A A AR B DA B R LT . 5 215 python_2.3_mro T H 2.3 &1 HUE
Python fE RS Tl I BA I TN -

module -- Fih
X5 & Python ARG 1) —FPL BN . ARG ML ar 44 23 (0], PS4 & Python X4, #5
PRl @ gL importing $AEREINEE] Python Hr,
55 Wpackage.

module spec -- BiHL %
— g e, HbhugHTmEESEWHEESEAGEB. & importlib.machinery.
ModuleSpec E‘J;QWUD

MRO

2 W method resolution order
mutable -- W[4} 4
AIASXT AT DATEIL 1d () PRAEREDE IGO0 R BB HBUE . 5315 Wimmurable.,
named tuple -- H #5041
ARif “HAITTH” W TATTAK H e, FH HHAB R RE | JcR AR 4R E R Ui iy 28 8L
B LR R ERA AT RE A FL AR
FUepERAE T HA 4], 83 time. localtime () fl os.stat () FERE{E. 50T

sys.float_info:

>>> sys.float_info[1] ¥ %E M
1024

>>> sys.float_info.max_exp A & A
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True

81



Python Setup and Usage, & {ThR4x 3.13.0rc2

HLe A AR N E R (e Bais) ) . sesh, B CA Rl mat 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.) %L collections.namedtuple () ZAIE. F—FHFRELSTM
—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 2 A 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, N, random.seed () B itertools.islice () XMEEHH T IiX R 2 B
random 5 itertools FiHoHISLILAY

namespace package -- iy #%3 [A]{
PEP 420 fii5| AR—F XU AV T i g iipackage, fin 4% 23[R AL AT ABCA SE R Fony, HAfiliid )y
A Hregular package W), FHEAIEA __init_ .py XfF.

Wul 2 Wmodule

nested scope -- iR £ 1§
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 -- PR
Xt H B E B TR 2 i B IHFRIE . ER A9 Python A H, A7 B 2R AEE £
Python iy R i%FK, W __slots_ . k4. FHEEM. __getattribute (). Ik
MBS ES.

object -- Xf %
M EAIRES (JEMEEUE) PARTE AT (5ik) WEdE. object t & fEflnew-style class {10
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
—FhR] A B AR Bl T H B B Python module, MR Ft, B2 EH _ path_ JEMHM
Python ik,

%2 W regular package Fnamespace package.

parameter -- JE 3>
Junction (B(75) & X4 Sk, B E REO] A Z I — A argument (S{TERESEREILT, £
NS, AHMIES:

« positional-or-keyword : (I BB R T, HHE—NATDMERN 1L F A2 AR DA K 525 S
AL S . XREGARIES R, GIHINTR I foo H bar:

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

« positional-only: {USROZE, F8E—HAEEWL A EEARNSE. (WROETES L@ LR BUE
ISR ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

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

o keyword-only: {{FRKHET, FHE— D HEBEL KEEFEARNSE (UREBFIES @
PRECE XIESHNF R & AT B S ETELZ NN EES 2 aii—1 * ke X,
BIUNTTF Y kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }
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o var-positional: WIZAE{ ., 455 A ABR AL — MERRCE B LS SER RS (EInTE HoA
SO HEZMNESEZIG). EMESWEETEE SRS * KE L, HIITRHET args:

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

1

o var-keyword: FIAZKHET, $57E AT ARBME R ECR Y R T 28 (MO HAIE S E B2 i %
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 RiEFSH . SHEESH X BIPHHE LA, inspect .Parameter 25, function
“_4DLK% PEP 362.

path entry -- JRFEA 1

import path R —ANEEMNLE, SxWipath based finder [ SEA RIS A RIS,

path entry finder -- JE1% A 1185 4R 2%

F—R]JE AL sys . path_hooks (Bipath entry hook) 12 B[] finder , MAR%t 4 REM 1L path entry
o FE NI
5% importlib.abc.PathEntryFinder DA T #IKIEA DB IRA I LIS T

path entry hook -- J&1%& A %1

RTINS, AR A Eparh eniry OBIONT L F RS sys . path_hooks
B FER [0 — path entry finder .

path based finder -- 3 T ¥ 420 A 4k 8%

BOAR—FhLeb 2 & 4% %, IHE—ANimport path HHEHRAIGL .

path-like object -- B FJe Rk} 4

PEP

RF— DRGNS BRI L AT LR — D FER RN str (¥ bytes X%, if
A PAR— N EI T os.PathLike PPN L. — A Ff os.PathLike BN 5 0] i i 1]
il os.fspath () BREFE# A str 8 bytes KM RBL KR os. £sdecode () Ml os.
fsencode () AJA I RIAOR TG str B bytes REWEIR . HXTGEH PEP 519 5| A,

“Python 5L LGS . —A PEP G2 — B0 SckY, ISk Python #h IXPRAEEE, lkifl
PR—A~ Python [tk & HE RE Bk BR05 . PEP 1 2442 BORS A 5% AR BRS04 DU e g JE P
i

PEP N VR M3 B r i i WS4 DR R 1) A8 S B3t A S A A 25T fil A Python [958 1B 3R
95 SCRYBE AL . PEP BIEE A TR X NPT 231, I AR ] 2 AT A SR .

%11, PEP 1.

portion -- ¥4y

F IR — i 4 25 TR B B H e SO R (AT REAF AT —A> zip SCHF) , Bk LI PEP
420,

positional argument -- {3/ ¥4 23 %

2 Wargument ,

provisional API -- #]%¢ API

BE APLIEHE0CR T HRRAE AR 2 09 1) J5 AP PRI Z S A B A 1 . SRR Ll A
DA ERUE, (HRSHARIC R, W BETEAZ O IT R i A SR O T HEA T 10 J5 A3
AR (RRAFEBHRZE D) . MBI X MEREIAT - (UE APTHUINAZ BIAR % IEF )™
FRE Rl R e e B AT BE 2 XA

BT E APLRYL, [0 5 A ARA ISt et “ a7 58" —— A P g A i
HRJT AT BESE SRR B — b i) S5 A B AR T 5

XA B SR VAR PERR SN T IR, N 2T MR R I PR B R BT IR . 3 UL PEP
411,

provisional package -- £ % fl,

2 W provisional API ,
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Python 3000
Python 3.x KATHLIGIEFR (XA FAEMUA 3 KRG OB BT B T ) o A ik
I—%’ﬂ‘j “Py3k” .

Pythonic

TRk — B AU SR8 1 Python 15 5 I 1A KOS FIBILE , TS e (T oAt 8 i
AR R SE B . B4, Python AYHE I XU BE T for TEAIAPRAE [ — Nl ik AUk G i i By
AR WEHAE T BCA XA, LA Python Y AAT I s — U7 T R

-

<
for i in range(len(food)):

print (food[i])

T 7 P SE 57355 B Pythonic (77 5 i X FERY:

for piece in food:
print (piece)

qualified name -- Bl € %5k
—MARS A RE AR, BoR B 42 Je VB i i SO BEAN 2. sREE B B8
7, MHKE I, PEP 3155, X[ T s /20N MBI, e S04 0R—2

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

-

>>> C._ _qualname_

ICV

>>> C.D.__gualname_
'C.D'

>>> C.D.meth.__qualname
'C.D.meth'

295 T 5 BT, 7 5 IR E & AR B AR /R IZIBR B AR5 2 B B B A, Hh e S A )
AL, Ul email .mime.text:

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

reference count -- 5| i1-%
FE ARG AR 24— X5 TR B, B aoReil. Reikiimmortal %t
FEAA AL E UG T, RIHGX A GG SR 51 70 Python ACHS k33
W AT LK, B ZCPython LI — KH#ICE. )7 RAATAMA sys.getrefcount ()
PRIOHC AR [ 45 5 X 2 1 5 1B

regular package -- §5 iU
B B package, BIAMSEA—A _init__.py UM H .
%2 Jnamespace package.

REPL
“EEE-SRIE-FT ENfEER” read-eval-print loop fA4EE , interactive iSRS shell 15— 4% F .

__slots__
— P EIES TR B, TS P RH S 1 SR R T R R SE 1 R AT AR BRI TG
R§AT, BRBERFHFALY), b2 RETEDEIEI TR, BIAMRFE N AR YRR, I

ISR O PN X

sequence -- J3: 51|
An iferable which supports efficient element access using integer indices via the _ getitem__ () spe-
cial method and defines a ___len__ () method that returns the length of the sequence. Some built-in se-
quence types are 1ist, str, tuple, and bytes. Note that dict also supports __getitem__ () and
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__len__ (), butis considered a mapping rather than a sequence because the lookups use arbitrary hashable
keys rather than integers.

collections.abc.Sequence R RHLKEN T —NTEEEWEND, BYfE __getitem__ ()
__len_ () ZAb, WEINT count (), index (), __contains__ () fl __reversed_ ()., 5C

MY R DB DA register () SR AHIM . BEARECE Xl 750 7 VAR B 2 508y,
W2 RPN EAE.

set comprehension -- 4S5
b3 — A AT R A G TR B e R IR WIS R G —Fh BB H k. results = {c
for ¢ in 'abracadabra' if ¢ not in 'abe'} FAENFEMFELES (', 'd'}. B0
comprehensions,

single dispatch -- fisr IR
—Fhgeneric function 73 RIE, HEHEET BN E ISR EEEN .

slice -- Y] )i
WHE HALE TR sequence F)—or X5 . Ul &80 Fhsbrickaladm, 78 11 h4hJL
ANPANE S0 BRECY:, Bl variable_name[1:3:5], HIE%S (FR) ARCTEEHNTBEEH slice
POp

B

2SS Y TR T g S R A ELT T BUA RS U5 AR PR UE 22 42 1) APT IRFsgli ol RAGE 4R 5
PEo XFER APTADAROR BEAE SCRY g, (HAF AR TRt & (58068 .«
“ECORT (R )RR SR R I TR AXPAAL AP IRS R
T EME I AL I ES.
Z: I, PEP 387: Soft Deprecation
special method -- $#5% J5 7k
— iy Python B B 3, HRRTIEASSRBUI TR B E DI WA N 4545 . X PP i 4 PR
HRACAN TR . FriR R SCRY S L specialnames
statement -- j& 4]
AT B (— AR “H) MR, — 4B ] AR —expression BUEANHTA T
ZERY, Bl if. while B for,
static type checker -- Ff 2 RIAG A 25
P Python ACRSH #EAT 404, DA R Gl PF 58RI AME TR, HigS k2w AR
typing i,
strong reference -- 55| JI]

1€ Python f) C APL W, 55| /248 AHea 51 H RS T BT 50951 H . A5 Al @ it
VM Py_INCREF () RIRHGES | HMAEMERS | I Ali@ st py_DECREF () SREEE .

Py NewRef () BOMAT R T-QIA—AXHGHIRA | . B, AR A SR3) RO S 1
%35 | H_EA A py_DECREF () sREL, DARESS | H AT .
5% 2 [Fborrowed reference.

text encoding -- 3L Z i k% =\

1E Python ot —/NpfFHR 2 —H Unicode fURS S (FEFE N U+0000--U+10FFFF) . Sk | f7AfEk (%
— TR, ERERT I — R

PN FRR IR — DT HNERRN “Gaid”, AT F 5] i SR Q@ A R i <
E%”o
HEFARESCAR T dlids, BRSNS GRIEHE .

text file -- LA Lk
—FBEE IS str XF QR file object o J AN SCA A S By 2 Ui 6] — N1 ] 545 A i B
Bl b Bext encoding. SCASCAFHI B FAFEASCAR ("o 3K 'w') FTHFHI S, sys.stdin,
sys.stdout PAM io.StringIO 2L,

HiSFbinary file T IEREWSIRE F 9 22T 2 BISER
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triple-quoted string -- =5 |55 H
HR&W =ANESENES (7) SiFZR51E () WFEMAS. efEDRESERBSH—A51 50
PR A 2R, BEFZF AL ENARVRTE TR R N SR L LR B 5FG |
5, I Hol DABSERZ AT Jo /e (IR EAF , RG0S SURY 749 58 B s B4 1

type -- J3%4
FA Y7 —> Python X/ TAH AR BAKGAREA —FAL, BHEXRAEAL, 7T
HEM __class__ J@t, s type (obj) KK,

type alias -- J3%5] 4
—ARA R S, B SR R B 25 R AR RAT

KRB BRI R fa A X 22 . Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

A PAICAf Ry Al

Color = tuple[int, int, int]

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

Z I, typing Fl PEP 484, A Xf HL T REMTEAHHIA -
type hint -- 2878 3§: /i
annotation A . FJEME. BREIVIE S B0R [MEFS E TR 2,
RAR R R BERY AN 2 Python AR ISR, (HEADX# A X240 E 5 RAHL. EILERETE)
IDE SEP A #b 4 5 A

AR BIEMERRB R M T AE A typing. get_type_hints () KA, {HEHAS
= ATAT A,
Z L typing fll PEP 484, H o5 b G RGN 4 .

universal newlines -- jifi i #i47
— PR SO TS, R T A AR S AR A A AT S R AR - Unix B9AT45 R E "\n' . Win-
dows [ ZE "\r\n"' PAMIAMRK Macintosh (2 5%E "\r'. £, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 28 g Fi{i:

it As B a2 @ P i annotation
TERREAS SR B RS, b T R

class C:
field: 'annotation'

ASEAREE BN R 23 s BIANA N A B int JERAY(H:

[count: int = 0

AR AR A B TR AR L annassign —7 .
Z: W function annotation, PEP 484 ] PEP 526, H. 9 4R T ltThEE. 5314 S: |7 annotations-howto A T
FR e AR ) A SR R

virtual environment -- J& ] 555
— R HIER B B 00 a1 T BREE,  foiF Python J IR AR P22 I THEL Python 43 & LI
TR R — RS _Fazf T H Al Python [V HFEF AT A .

HZ venv,
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virtual machine -- JE#I$L
— G e AE SR E LT, Python gL AT PA T 15 A 1348 BT A2 L) bytecode o

Zen of Python -- Python 2 #ifi
F th Python it W JE N 53724, A THMSHEHXMIES . &FHEANE 7R B RR
o N import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

ik

GPL 4 H A EWRE Python 7E GPL N %Afi. 5 GPL A[d], Firfy Python ¥ n[ib&S fuifF @7 KB 2
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C.2.1 FF PYTHON 3.13.0rc2 fy PSF ¥ a]tpil

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

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

3.13.0rc2 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 3.13.0rc2 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 3.13.0rc2 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 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS"._
—basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR._
—THAT THE
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5.

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.

—0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._

—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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,.

—or any

8.

third party.

By copying, installing or otherwise using Python 3.13.0rc2, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T HsL 4 1 i)

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").

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.

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.

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 THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects
(BT 50
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(B L)
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
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.

7. 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 §§ CNRI #F o] il

1. 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.

2. 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."

3. 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.

4. 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.

5. 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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. 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

Cawy
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(B L)
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
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 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] HipiY

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 3.13.0rc2 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
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 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. 1IN 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 LR 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 &8

http.cookies Bl &L FFEH:

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 DA I

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#§
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 Zi2Z =R A

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 By 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 fRH T kqueue FYF% A2 DAF A HH:

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 {414 Marek Majkowski’ X} Dan Bernstein ] SipHash24 Z¥EHISEH ., BERAEPAT
—=
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 #0 dtoa

Python/dtoa.c LML T C %L dtoa il strtod, T C XURS BEEUE FI A4 2 [ 5640, BIR
A H i David M. Gay 445 1 [] 45 30 H HIZ SCHFERTFE 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

WA BAER G A R hashlib, posix Ml ss1 2x{#i ] OpenSSL K42 T4 BE - L7, Python ) Windows
Al macOS 4578 )7 1] BB 2> f14% OpenSSL FEMREIAS, Ir AFRATHAE Bb A2 45 —15 OpenSSL ¥/ n] JIE (%) Il 4% o
X1 OpenSSL 3.0 &1k, MEGEATERA, ¥I{# ] 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
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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 B UG expat JERIA R A, BRIEBLE 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

BN ctypes BT ZAY _ctypes C ¥ @ f 4% T libffi A B AR, BrARME i E 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 PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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 [l Z M S IR 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 #lR FEH) _decimal C ¥ &2 # I 4E T libmpdec FERYRI A AT, B8 EA0 ) 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 HIH) C14N 2.0 i 4E (Lib/test/xmltestdata/c14n-20/) $FHH W3C Wik https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 55510 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 BRI A H uvloop 0.16, E2ET MIT ¥ IERATH:

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)

% Python/gsbr. c B4 H subr_smr.c H1 FreeBSD [%)”Global Unbounded Sequences” %74 PN A7 I % .

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.
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PYTHONPERFSUPPORT, 9, 15 callable -- FiFAXN%£,75
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AT, 27
parameter —— H#%,82

PATH, 10, 19, 42, 44, 5052, 54
path based finder -- HETEEZEHERE 83
path entry —— B A0O,83
path entry finder —— BAEANDFEHE, 83
path entry hook -- H&ZENH4F,83
path-like object -- BAEEX4Z, 83

PATHEXT, 44
PEP, 83
PKG_CONFIG
fr AATHIA, 25
PKG_CONFIG_LIBDIR
A AT, 25
PKG_CONFIG_PATH
AT, 25

portion —— #i4, 83
positional argument
——prefix

4 (TR, 27
PROFILE_TASK, 28

-— MESH 83

provisional API -- ¥ % API, 83
provisional package -- % %4, 83

PY_ PYTHON, 55

PYLAUNCHER_ALLOW_INSTALL, 56
PYLAUNCHER_ALWAYS_INSTALL, 56

PYLAUNCHER_DEBUG, 56

PYLAUNCHER_DRYRUN, 56

PYLAUNCHER_NO_SEARCH_PATH, 54

Python 3000, 84

Python HIEZN; PEP
Python ¥IEZE; PEP
Python #IEZ Y ; PEP
Python HEZ; PEP
Python HEZ; PEP
Python ¥ IEZE; PEP
Python ¥IEZE Y ; PEP
Python #IEZ Y ; PEP
Python HEZ; PEP
Python HEZ P ; PEP
Python ¥ IEZE; PEP
Python ¥IEZE; PEP
Python ¥IEZE Y ; PEP
Python HEZ; PEP
Python HEZ; PEP
Python HEZ; PEP
Python HIEZN; PEP
Python ¥IEZE; PEP
Python #IEZ Y ; PEP
Python HEZ; PEP
Python HEZ; PEP

1,83

7,21

8,71
11,21,41,58
238,77
278, 86
302, 80
338,4
343,75
362,74,83
370,7,12
397,52
411, 83
420, 82,83
443,78
483,78
484,73,78, 86
488,06
492,7476
498,77
514,52
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Python #IEZY; PEP 519,83
Python #IEZEN; PEP 525,74
Python #IEZE; PEP 526,73, 86
Python H¥HEZ I ; PEP 528,51
Python HEEZ P ; PEP 529, 13,51
Python #IEZE; PEP 538, 14,23
Python #IEZ; PEP 585,78
Python #IEZEN; PEP 683,79

Python H¥EEZ P ; PEP 703, 46,77,78

Python ¥MZE P ; PEP 3116,86
Python #IEZE; PEP 3155, 84
PYTHON_COLORS, 10
PYTHON_CPU_COUNT, 9
PYTHON_FROZEN_MODULES, 9
PYTHON_GIL,9, 78
PYTHON_PERF_JIT_SUPPORT, 9
PYTHON_PRESITE, 9
PYTHONCOERCECLOCALE, 23
PYTHONDEBUG, 6, 29
PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 30
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 10, 57
Pythonic, 84
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 14
PYTHONLEGACYWINDOWSSTDIO, 12
PYTHONMALLOC, 13, 29
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 50, 56, 57, 60
PYTHONPERFSUPPORT, 9
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6, 11
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTFS, 9, 14, 51
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-gq
G,
qualified name -- [RZ &%, 84

R
-R

i AATHIA, 7
reference count —-- 3| it%, 84
regular package —- %"%)’I’J@, 84
REPL, 84

-S
A AR, T

i AATHIA, 7
sequence —- /775,84

—S

set comprehension -- £4# &R, 85

single dispatch -- #4-k, 85
slice —— # K, 85
special method -- #%kF i, 85

statement -- &4, 85

static type checker —- # & %
85

strong reference —— #&E|H, 85

T

TCLTK_CFLAGS
BAATEI, 27
TCLTK_LIBS
BAATEI, 27
TEMP, 47

XA B EHE

text encoding —-- XAZGHER, 85

text file -- XA, 85

triple—quoted string —— ZEB|EF# &, 86

type -- XA, 86
type alias -- (A F| 4, 86
type hint —- KA F#, 86

U
—u
WRATHEI, T

universal newlines -- 3@ F#1T, 86

Vv

-V

EN

AATHEI, 5

-V

AT, T

variable annotation -- T EAFE, 86

A AATEIR
-2,5
-B,6
-b, 6
BOLT_APPLY_ FLAGS, 29
BOLT_INSTRUMENT_FLAGS, 29
--build, 34
BZIP2_CFLAGS, 26
BZIP2_LIBS, 26
-c, 3
cc, 25
CFLAGS, 25
—--check-hash-based-pycs, 6
CONFIG_SITE, 34
CPP, 25
CPPFLAGS, 25
CURSES_CFLAGS, 26
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-app-store-compliance, 33
——enable-universalsdk, 33 —-with-assertions, 30
——enable-wasm-dynamic-linking, 27 ——with-build-python, 34
——enable-wasm—-pthreads, 27 ——with-builtin-hashlib-hashes, 32
—-—exec-prefix, 27 —-—with-computed-gotos, 29
GDBM_CFLAGS, 26 ——with-dbmliborder, 23
GDBM_LIBS, 26 —-—with-dtrace, 30
-h, 5 --with-emscripten-target, 27
——help, 5 —-—with-ensurepip, 27
—--help-all,5 ——with-framework—-name, 33
—-help-env, 5 ——with-hash-algorithm, 32
--help-xoptions,5 -—with-1ibc, 32
—-host, 34 ——with-1libm, 31
HOSTRUNNER, 34 -—-with-1ibs, 31
-I,6 ——with-1to, 28
-1,6 ——with-memory-sanitizer, 30
-J, 10 --with-openssl, 32
LDFLAGS, 25 —-—with-openssl-rpath, 32
LIBB2_ CFLAGS, 26 ——without—-c-locale-coercion, 23
LIBB2_LIBS, 26 ——without—-decimal-contextvar, 23
LIBEDIT_CFLAGS, 26 —--without-doc-strings, 29
LIBEDIT_LIBS, 26 -—without-freelists,?23
LIBFFI_CFLAGS, 26 ——without-mimalloc, 29
LIBFFI_LIBS, 26 --without-pymalloc, 29
LIBLZMA CFLAGS, 26 ——without-readline, 31
LIBLZMA_LIBS, 26 ——without-static-libpython, 31
LIBMPDEC_CFLAGS, 26 ——with-pkg-config, 23
LIBMPDEC_LIBS, 26 —--with-platlibdir, 23
LIBREADLINE_CFLAGS, 26 —-—with-pydebug, 30
LIBREADLINE_LIBS, 26 —-—-with-readline, 31
LIBS, 25 ——with-ssl-default-suites, 32
LIBSQLITE3_CFLAGS, 26 ——with-strict-overflow, 29
LIBSQLITE3_LIBS, 26 ——with-suffix, 22
LIBUUID_CFLAGS, 26 --with-system-expat, 31
LIBUUID LIBS,?26 --with-system-1libmpdec, 31
-m, 4 —-—with-thread-sanitizer, 31
MACHDEP, 25 ——with-trace-refs, 30
-0, 6 -—with-tzpath, 23
-00, 6 ——with-undefined-behavior-sanitizer,
-P,6 31
PANEL_ CFLAGS, 27 ——with—-universal-archs, 33
PANEL_LIBS, 27 --with-valgrind, 30
PKG_CONFIG, 25 ——with-wheel-pkg-dir, 23
PKG_CONFIG_LIBDIR, 25 -X, 8
PKG_CONFIG_PATH, 25 -x, 8
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ZLIB_CFLAGS, 27
ZLIB_LIBS,27
——version

H AT, S

virtual environment —- EWIIE, 86
virtual machine —-— E#H, 87
-W

AATHI, T
—-—with-address-sanitizer

A AATHIR, 30
——with-app-store-compliance

wAATHRI, 33
--with-assertions

A AATH I, 30
——with-build-python

A fT IR, 34
——with-builtin-hashlib-hashes

W AATHIR, 32
——with-computed-gotos

A FTHT, 29
——with-dbmliborder

A fTHIT, 23
——with- dtrace

HATHT, 30
——-with- emscrlptenftarget

B AT, 27
—-—with-ensurepip

AT, 27
—-—with-framework—-name

A AATHT, 33
——with-hash—-algorithm

A AATHIR, 32
——with-1libc

W AATHI, 32
——with-1libm

TR, 31
——with-1libs

H AT, 31
-—with-1to

W4T, 28
——with-memory-sanitizer

A THE I, 30
—-—with-openssl

B AATH IR, 32
—--with-openssl-rpath

fr SATH IR, 32
——without-c-locale-coercion

A AT, 23
——without-decimal-contextvar

W AATHIT, 23
—--without-doc-strings

A FTH IR, 29
—-—without—-freelists

A AATHIR, 23
——without-mimalloc

W4T, 29

—-—without-pymalloc

# AT, 20

——without-readline

BAATET, 31

—-without-static-libpython

wATHIA, 31

—-with-pkg-config

AT, 23

——with-platlibdir

A AATHI, 23
-—with-pydebug
# AT, 30
—--with-readline
A THI, 31

——with-ssl-default-suites

AT, 32

——with-strict-overflow

i AATH IR, 29
——with-suffix
AT, 22

—--with-system-expat

#AFTET, 31

—-with-system-libmpdec

mAATHIT, 31

—-—with-thread-sanitizer

A THIA, 31

——with-trace-refs

AITHIA, 30
--with-tzpath
AT, 23

—-—with-undefined-behavior-sanitizer

A7, 31

——with-universal-archs

BATEI, 33
—--with-valgrind
BAATEI, 30

—--with-wheel-pkg-dir

# AR, 23

Zen of Python -- Python 2 ##,87

ZLIB_CFLAGS
B AATHR I, 27

ZLTB_LIBS
BAATEI, 27
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