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CHAPTER 1

D LS
i S ELIRG
AR RS B, CPython b & i i 017 5 FF5 .
CPython B¢RANET: HABSLILR) 6y 2470 ST RESA B ANIF] . 7 I implementations .
1.1 §47%
P ] Python I}, R DASEE N IEE LI :
[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

[python myscript.py

1.1.1 T EEIE

FEREAR B 1 2R LT UNIX shell, {HARAL T HSM IR 7%

o TR ty BAWAMER AT K, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX Hi#%
Ctrl-D, Windows H1# Ctrl-2, Enter) BJZ]k.

o USRS DRI A ORI, B2, AT BIA SO
o MHARAZHANE, A% FH SRR, T8 24 2 AR A

o | ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 70 B 1 2 5%
WAl YEE, WIS TFAFTE Python 154 4 HEL!

« il -m module-name JiJfIi, 7E Python HLMeBFE A HAG OIS, IS I AT .
PR T, SMTETRHA, FHIT.

BRI S R LSRR AR L, A S SHHE sys . argv B - 1R, HAOCH, MITRNE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.
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—c <command>

AT command Hrip) Python ffi5 . command W] LA —451E5), AT DA HHRATAE 0 BRI 2 45 m), H
H, H S F A S E A AR T VR
BT, sys.argv I ADICERN "-c", FHFSHMETHEMAZR sys.path 3k (IHiZHZ
H B E A T2 RS A ) .
25— I35 | # command FERZF cpython. run_command.,

-m <module-name>
TE sys.path PHERAERE, HPA __main_ BRPATHANE.

TSRO ARG WS RS (coy). BB VA RN 40X Python B4, (HASLHXT L
AERRHIZEER (B, SRVFE S ST - BAFR) .

WAFR (e =) WAV AL S E R I, RAHE <pkg>.__main__
}’Eﬂﬂf@'ﬁﬁ%ﬁhﬁo BEAT AR AT N SV A S HUL S 25 RS 169 F SR A zip SCPFAYAL BT 2038
Bl

L) BLIRTURIE T N EREORIDA C B Y SR, PR BT %A X R Python #EH 4. fH
AR ST TR AR 0 s Ik S S DS LI G h S G

WL ILIEI, sys . argv M NICEREABIRSCIT ) Se B AT (FEE CEBEHRSCPHIN], oot
B ") oo I—FE, METHRFPIMA sys . path BTFk.

-1 IR I RAE R BB R B T A, A sys . path BEARELS M H SR A RS )
site-packages H3k. Fify PYTHON* FRbEAS SH-t AR 1 205 .

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

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

5|2 —{F P55 | # module-name RERZ N cpython. run_module.,
4
runpy . run_module ()
Python A% AT DA B 308 1 S 3 fig
PEP 338 - $EBIHAE N A T
TE 3.1 s SR PRRIZ T __main_ AR
1 3.4 RS o R RE S Fpin 44 25 A

MIRHERIA (sys . stdin) BEHAN S PRfER A Zomit, fEH -1,
(ML TI, sys.argy BS—AI0EE "-", R, E4HHRIA sys.path Ik,
GRS | B FE % FHF cpython. run_stdin,

<script>

AT script H i Python T, XSV N (4EXFERIX) SO RGERKAR, $5 W Python SCfF. &
__main__.py XFRIHESR, B E __main_ .py SCPFRY zip SCPF.

B RTINS, sys . argy KIS — LR IE A AT P E AL 5K

4 Chapter 1. %4 %5|MBIE


https://peps.python.org/pep-0338/
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URA 2 R E e ) Python SCIF, WHEIZSUIFFTE HSRIA sys . path BTFk, HF HABZSCF 415
__main_ BEHORIMAT.

UNSRIAS 2 B 1) H SR sl zip SCF, WHEMIARZ A sys.path IRk, LA EFR __main__ .
py XS __main_ BEHORIAT.

~I I FORAE R B N s T A, BB sys.path BEAE S Y HTH R AREH W
site-packages H 3%, JTf5 PYTHON* FRBEAS m AR 29k 2005

5 k—A~ HiTE: cpython. run_file 1S4 filename,
Bz

runpy .run_path ()
Python FUAR% AT DA 34 Y 1) S5 A4 2 fiE

RGO, H -1, sys.argv[0] HEFLFE ("), FHIELFTHEME sys.path Bk, it
Ab, WRRG RS, HREHE NS tab #MEFI 7 L4 (S rlcompleter-config)

W%

tut-invoking

£ 3.4 A HB0JE M tab #hA T s 2 -

1.1.2 @&R%EIN

-2
-h
—-help
FTENIICAS iy A7 I SNSRI A B 1) i JELR R AR S IR
—-help-env
FTHI Python % PRFAE b i A R A AR TG IR Y
e 311 BOFTIA.
——help—-xoptions
FIENSE L - I R fj R SRR
TE 311 BT A.
—-help-all
EIRIPRE S r N wiiliakid e
1E 311 RHTNA.
-v
——version

iyt Python fiRASSFHIBI . /R BIANE

[Python 3.8.0b2+

PR v TN, A A A, Bl

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

TE 3.6 UHTIIA: —VV 3RIH

1.1. 4<% 5
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1.1.3 H{thi%kIn

-b

TEXF bytes 8% bytearray ##h str BARIEEHIIHE AR bytes 8 bytearray 5 str 5
TERf bytes 5 int PEFTHUACIPR A L. S45ET9 45 HPTIR (—bb) B £ Hi 4

16 3.5 iR g bytes 55 int ALK,

Y5 L R TF ), Python AYES ARG A .pye XK. BH5S# PYTHONDONTWRI TEBY TECODE,,

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

-i

PR TR - pyc SUPFAYSIEIT N . 2 UL pyc-invalidation., 45 default if, CLUEEMALE
SE REE T MG A (H I 7 S S A SCFRAR S BN AT IRE . 4B always B, BT TR AHE
1 .pye UM, MBI C I E L fe R E RAERIFRYE HX Y A IS BEATIIE . 2480 never I, Jk
TIEAAER - pyc SR S AR B A I SO E A T3k o

BT IRIERY . pyc SCPFITE SO 2 32 BRI .

Turn on parser debugging output (for expert only, depending on compilation options). See also PYTHONDEBUG.

ZWE T PYTHON* A&, BNl G B ) PYTHONPATH Fl PYTHONHOME
TGS -P F -1 (F ) 1 .

AR —ANSE, S -c i), BIfE sys.stdin N, PATHAS GG, MatEALEE
Ko N PYTHONSTARTUP (A4,

AT, WA A RER, KSR ma R EW . P PYTHONINSPECT,

PARR BRI 4T Python, IX3BRF ] —E, —P Fll—s 350,

TERE BT sys . path BEANG S A RTEE H WA GE H Y site-packages H 5% FiA PYTHON* PR
AR B AR S W 2 o S AT DAt fin B S — 25 ) R 1 AR 1 P A AR

1E 3.4 BUHTIA.

ok assert 1EA]PAMATAIPA __debug__ EAENZARIRS . d@STE pyc VRAZHIAM .opt-1
Y TN (bytecode) 30144 (£, PEP 488), Y% %] PYTHONOPTIMIZE,

1E 3.5 MRS HeHs PEP 488 122k . pyc SUF44 .

TEJE ] -0 B[Rl 237 SO P AT ER o JladAE . pyc P RAZ NN - opt -2 KA REE 41 LT (byrecode)
W3CHF45 (0L PEP 488).

15 3.5 LS K YE PEP 488 82 . pyc U4 .

-P
RERF G EAEAN LA AN NS sys . path:
+ python -m module fird47: ANEIHISHT LAEH 5%
» python script.py 47 NEFHMBEATEH 5. AR — D588, W MrarS6
P
6 Chapter 1. %4 %5|MBIE


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

-s

-u

-V

« python -c code fil python (REPL) iy 447 ANEMINZS FAFE, X FoRYe] T/EH 3.
TS PYTHONSAFEPATH YA/, PAJ—E Fl-1 (FHES) BT .

e 311 BOFTIA.

B EAE R EAL R B s BRI AR5 -
TE 3.2 JUHTIA.

TR A BENLAL . BEARTIAL PY THONHASHSEED IR AR et o0 0 BHEAEH , TG A BEALIL 2 2RA
JE .

TEZ HI A Python W, BEieIi & 5 W A FERILAL , DARFFAFAR AN R AR __hash__ O fHHIA
AP A EERLE ChnER” o BAAEAIAE RS Python JERR R ORFRIEE , (HUZ2AE A G B Python
AR ) E AR AN ] B o

WA BENLAL B TEET X RS O3 BR A0 i A5 | A0 246 IR 45 TR LB 3, 3X Fhin AR T M dict 7F fi
WIS B BERD O(n?) HZ4)E . 1525 http://ocert.org/advisories/ocert-2011-003.html T fBIEN .

PYTHONHASHSEED JRVFAR KW il 25 i 15 B — 1 [ 2
TE 3.2.3 BGHTmA.
AE 3.7 FE 5 B RIS £ Pk 200

REHs P site-packages HXEFME sys.path.
A% % H PYTHONNOUSERSITE,

hz%:

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

A site B P AL T 0 G0 sys . path BHRAE. PR site AR AP R T AD
KA LA AR A MUY site.main ().

521 stdout Al stderr JAEFHZEm . LI stdin i TC5E A o
% %5} PYTHONUNBUFFERED,

TE 3.7 WAy 5 5 stdout Al stderr JiE SCASJZ IUAE A FH % o

FRRTEIR AR AT — A5 B, RRgomEme )y GRS siN BRI ). By (—vv
) B, BB SN ST — 2505 B 1B SR BB S g k.

1E 3.10 iR 5E HE:  site AR DAFS R RF AL FRAG vl S BEAR AT . pth SO
B2 (F] PYTHONVERBOSE .,

arg
(5 O Python RO LI IRUKHEE5 (5 BT IS sys . stderr,

e TR B BB R AR 4R AT TC AR PR LR T T HERR By 1 B 4 (BB R AR E OL T & 200 1)
HRLEE5):

1.1.

a5l 7


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

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

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

action & W VMR ZUATHE , REAIF ST GBI A FR. B0, -wi &5 -wignore Af.
SERMSEAT

[action:message:category:module:lineno

1

SR CEL T B s FE A . flfN, -W ignore: :DeprecationWarning Y204 fr

A It) DeprecationWarning %45,

action FELQN_F g, B HE T ICR AR By s .

message 5 BT HEAE (5 BLMITURL: R4/ .

category FB5EE I HIMICHL (DeprecationWarning 45) . WAUEANFE4 s Rl B I bt
B S|P Sy Tk (< pac I R RN

module FELVCIL 2 (SERERRE ) BIRAAFR: X ILECE K/ NEHUSH .

lineno “FBZVLHCATS, Hr 0 ILELFT A1, MM THIE T115.

FAIPAZE 2 A - 3T MR 55 BC B2 AWy, RFATRG — N VLEC I A . JEvE-w
FETURFGE 20 (ORa, FEfAR S — RS0, SATHIH & oRaEI i ESEE ) .

L fE BAA W DA PYTHONWARNINGS BREEAE %], 0] PATE Python #2)3 1 ] warnings fiifit
fr#El. B, warnings.filterwarnings () BRECAIOE AR EE A IR FA .

12 i warning-filter F1 describing-warning-filters | 5 224077 .

B IR —47, AR AR Unix JE3NH # Lemd. iX3& M T DOS & I BU# AT .

PRE T AR SE & J@ 1. CPython H HijsE LT F 41 AT 1A :

e —-X faulthandler ¥J5 /] faulthandler. P& [H PYTHONFAULTHANDLER,

+ X showrefcount AJYEREFEEHRITETE A B MERESR B 200 A0 e, e S m 5 | T HESCRI 8 A 7
AFHE . 3k U T X A

e —-X tracemalloc {#ifl] tracemalloc it EBh%T Python WIEADEEIR . BRGNS T, H
A I Y 2 ORAE R BR B Y [ 5 B e ) -X tracemalloc=NFRAME 3K i 3l B 5 [l ]
NFRAME Wi/ iRE: . %2 tracemalloc. start () Hl PYTHONTRACEMALLOC | f#1ENE .

¢ -X int_max_str_digits Kf Bl ¥ BB F AP K E R B. 5 S
PYTHONINTMAXSTRDIGITS,

o X importtime WIRTKFAFETHRMIIE]. B2 B RBERAFR, RITH R (BIEFRERTA) FfH
Srifa] (HERRHR B A ) H R T i B2 RN AR T fE 2 A L3 F ¥ python3
-X importtime -c 'import asyncio'. S| PYTHONPROFILEIMPORTTIME,

« -X dev: Jg M Python FF &, 5IATEERINE L T B &' SE80d SRS T . 7S5
PYTHONDEVMODE,

o —X utfs J3Jf] Python UTF-8 #x, —X ut£8=0 ¥f W Hb2% ] Python UTF-8 FixX (B fifE AR
ViZ%<: B Eih 2 W) . 53555 PYTHONUTFS,

Chapter 1. %4 %5|MBIE
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+ -X pycache_prefix=PATH AV .pyc UFEH ALAG E H R AR AT, A Z AR

55 0, PYTHONPYCACHEPREFIX ,

e -X warn_default_encoding issues a EncodingWarning when the locale-specific default encod-
ing is used for opening files. See also PYTHONWARNDEFAULTENCODING.

e -X no_debug_ranges & AEMILN S FEIFRFFIMIERF R (85017, IR nEL 8L
WY mFs i) WL RS FE DI 6 . SXHE TR B /N AR B X 5 AT pye jc#lﬂﬁﬂﬁﬁ F AL AT AR
e S [ B AR AN e AL B R N . 9155 W] PYTHONNODEBUGRANGES,

+ —X frozen_modules £ ¥ iE B ¥k 45 L L2 5 B9k 5 A AL HI BT Z0% . {H A7on” FIREA
BT AT off” 7R B AT R Bk Z W . W5 3% 2 ) %2 %6 1) Python (IF 7 15 L) U ER 1A hy7on”,
A2 W AE I A& AR AR RS AR G2 4 7) T BRIA Aot i B ¥k 45 1Y importlib_bootstrap”
1 importlib_ bootstrap_external” AELHNe 2 B Ol (i T Eﬂﬁﬁﬁﬁgﬁ%ﬁﬁvﬁﬂy’bff”o

B AVAEAMERB(EIEIT sys._xoptions FHLEFELXLU(E.
T3~2Hﬁ¥ﬁﬁﬂf\-
1E 3.3 iRASEEE: 4l T -X faulthandler 3ET.
T 3.4 M SETE: #9917 —-X showrefcount fl -X tracemalloc 3ET,
¥E 3.6 BT B9l T -X showalloccount &I,
TE 3.7 MU ¥ T -X importtime, -X dev fl -X ut £8 &,

TE 3.8 fRIMAEATE: I T -X pycache_prefix I, A -X dev iLIWIFE io.I0Base HiH#F P&
e3¢ close () 7.

TE 3.9 MU ] -X dev &I, FEFAFH DA HRAER A A encoding T errors Z%4
-X showalloccount HIAC S .
TE 3.10 MUpAE T T -X warn_default_encoding %W, & T -X oldparser ¥,

¥E 311 fR M & W ¥l T -X no_debug_ranges, -X frozen_modules Fl -X
int_max_str_dlglts eI,

1.1.4 {RAXERRYEIR

-J
R ER 25 Jython fHi .

1.2 RIGEE

XIS T 2 0 Python fUAT0N, EATRAEMGSATIT R Z BB, (H - 8 -TFRoh. MRImLAE, 477
TEM RIS Ay 4T IF RS A R A B

PYTHONHOME

AR Python N B . BRINIE I T ERAE prefix/1lib/pythonversion fl exec_prefix/

lib/pythonversion W%, H prefix fll exec_prefix eI ENERHS, BHOAHMY
T /usr/local,

Y PYTHONHOME #i% NEAH RN, BHMESFNEN prefix Ml exec_prefix, TENWEIRERS

[RIH{E, T#¥F PYTHONHOME &K prefix:exec_prefix,



https://www.jython.org/
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PYTHONPATH

HEIAREH SRR R . AR S Ly PATH M — B Z A~ os . pathsep 70 [ H sk
HARA R (B0 Unix bS5 Mi7E Windows _E 1405 ). BRIAZM AR H 5%

W T HHE H Sz 4, ¥4 PYTHONPATH £ H I AT | 42 & 46 Python A8 zip S (PR si4miFIE
K)o T¥EM zip U RAY TRALH
BINFR G| B RO T e iR, (HilHEHZ A prefix/lib/pythonversion Jif (S0 E3CH Y
PYTHONHOME), B % = XMHUSME| PYTHONPATH,
B H SRR AR R G BN PYTHONPATH Z /I, 1EA1_ESCH /- #78 Frifik iy, SR
12 AT ATE Python F&JF N NZL & sys . path SKE#HFTHAE.
PYTHONSAFEPATH
%i&%ﬁ&%éﬁiﬁff?ﬁ% A ZERF A AL IR RM NS sys . path: Z0L-P I T
LSRR
TE 311 OB A
PYTHONPLATLIBDIR
WAREHR N EE T, M sys.platlibdir fH.
1 3.9 BHTINA.
PYTHONSTARTUP

XA AT B SCPRI 44 B, 1% SCHE I Python iy - 78 A2 BB B AR 7R AT 278 Z BT IR
1o A AAES S H A A AT I [7]—fin 4 23 8] PP, PREHE e i S AR 42T DA
AW P ICREI A o RIS ] AFEEXA SO B R R AT sys . psl il sys.ps2 AKHT

sys.__interactivehook__ .

58—t 5 | ¥ filename RERZEM: cpython. run_startup.

PYTHONOPTIMIZE
USRI N — NI ESFLFH, B T -0 . Ry — AR, T A RS T2 s
E -0,

PYTHONBREAKPOINT
AR B AR B, B IS S ARSI A X S, 5% 0T R S AR R
S, MEZT XS H sys.breakpointhook () WERINLBRIZTT, F&E B SR HNEMN
breakpoint () R M. WIRKBE, HKENTTFAH, WEHY T pdb.set_trace”, FFILAF Bix
HFFFHRT0” 258 sys .breakpointhook () fERIASE BUAHATAn 35 1M 423 ]

TE 3.7 HTA

PYTHONDEBUG
WA BRSO — DR FA S, B THEE - d 0. WRBON— DR, e T2k
FE -do

PYTHONINSPECT

A AR — D= TR, B T -1 I

1A &t n] fy Python fURS ] os . environ SRABHLATEREFy 245 o i #or AL A
13— EA M S | O FE S F cpython. run_stdin,

7E 3.11.10 R[5 (also 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
B BALRBON — MRS TR, B T HEE - u i

10 Chapter 1. %4 %5|MBIE
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PYTHONVERBOSE
BEAS R AR — RS AT, B TR v . RSO — R, BRI S T2
HHE -V,

PYTHONCASEOK

USRS &, Python #f Z20% import A HIYI/NG . X {FE Windows FI macOS _FAHZL.
PYTHONDONTWRITEBYTECODE

SRS B MR N — D ARZEFAFER, Python KA K SHRTEFAPBRIN B A . pyc SCF. XA T4
SE —B .

PYTHONPYCACHEPREFIX

WA E T S BE S, Python KiEH B H XM P EERZE T B A coye XM, A Z IR 1)
_ _pycache__ Hd, XY THE X pycache_prefix=PATH i&T,

1E 3.8 BT
PYTHONHASHSEED
AR AL R BB BN random, RO —DRENLEER str 71 bytes MRS AIZHHIFI T

W PYTHONHASHSEED R H— A BEBUE, "B RF A [ 2 i 1550 ok A6 e A BEAILAL T 10 25 1
AU hash() 4558,

EMRMRARITTTANABET, R TR A AREN, SUAH— A pyon JERSC:
EiNIE
BHEHO ATy~ (04294967295 FETH I - HERISL. S5 O Y548 TIVA RS BEALAL
# 3.2.3 BUBIA.
PYTHONINTMAXSTRDIGITS
WIS B RS — S, SRR R 12 ) ST R M R
#6311 REHT LA,
PYTHONIOENCODING

MR B ETEBENRZ AR E, BB 5] encodingname:errorhandler {EVE N E
4 stdin/stdout/stderr i i 4%, encodingname #l1 :errorhandler #4-#f/ Al i, 57 str.
encode () HHYE AHIA .

X1 stderr, :errorhandler B4 WiZNE; ANIEFEF WM 28 'backslashreplace’,
TE 3.4 M5 “encodingname™ T/ PUAE 2 0] 3& 1

TE 3.6 MUY B 7E Windows I, X3¢ HASE M G vk X 2 Z 0 WA e rig 2 i mhs , BRAEEIEE T
PYTHONLEGACYWINDOWSSTDIO, AR IE L B A€ [a] ) SRS T8 JAS 32 HE 2 1)

PYTHONNOUSERSITE
WARWE TR, Python AL Hl P site-packages HXHINE] sys.path.,
JUE-= &
PEP 370 -- 43 H 11 site-packages H 5%

PYTHONUSERBASE

B R P EEE K, BRHRITE user site-packages H P\ python -m pip install
——user W] ZR KR,

=%
PEP 370 -- 43l 'Y site-packages H 5%
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PYTHONEXECUTABLE

WARBCE 7L RE, W sys.argv [0] RRgsh ASRE N A 2l il C Tt BTk ife. X
{XAE macOS i1 .

PYTHONWARNINGS
B BN T -0 BT AR — LA S 2 R TR, B T 20 E -, SRR
HEPURS i Wive S A b vt N
e ] BB B R A R TC A P M R 0B AR e 5 A 4 (BB RAE B B & g 1)

AR L)

Warn once per call location
Convert to exceptions
Warn every time

#
#
#
# Warn once per calling module
# Warn once per Python process
#

Never warn

1 2:|i] warning-filter I describing-warning-filters | 5 24077 .

PYTHONFAULTHANDLER
R A B iR A — N E S #4455, faulthandler.enable () &¥EEsEE T S~ SIGSEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL 285542 — AL HESS PAG% % Python [ {5 B . LI EEAT &
ZMF-x faulthandler 3BT,
TE 3.3 T

PYTHONTRACEMALLOC

AR BRI AR BN — N IE S A, WS tracemalloc i 2%} Python A7 i ) IR
B 2 RMER RAFTEIR BRI 5 B P oK igk. BI4N, PYTHONTRACEMALLOC=1 HARFFRI
B, &5 tracemalloc.start () R THELEE . XENTIRE -X tracemalloc i,
TE 3.4 JFCHT A

PYTHONPROFILEIMPORTTIME

AR SIS B BN — A HES AR, Python Y5 & B/REBHR S ARES: T 2 KIE]. XS T5E X
importtime &,

TE 3.7 BURTIA.

PYTHONASYNCIODEBUG
AR AR RSO — DN ER A, W2 E asyncio B .
1E 3.4 BUHTMA.

PYTHONMALLOC

BEE Python Y1743 s A1/ek 225 TR 1
15E Python T [ ) N7 Bt 28 i -
o default: (i BRIANAEHLAS .

e malloc: XA, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
JEf malloc () PR%L.

e pymalloc: X} PYMEM_DOMAIN_MEM #l PYMEM_DOMAIN_OBJ I {fi i pymalloc 4 fir 8 Ifii %
PYMEM_DOMAIN_RAW I{#i ] malloc () ER%k.

L PRI T
« debug: 7£ BANIF i B2 T

12 Chapter 1. %4 %5|MBIE
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e« malloc_debug: 5 malloc MRMER LSRR T

» pymalloc_debug: 5 pymalloc fH[FE{HIE S i+
1E 3.6 JEGHTIIA.
TE 3.7 BUSEEE: H9N T "default " LR .

PYTHONMALLOCSTATS

W — A2 45, Python FRFERRR A 455 pymalloc X 42 X I8k DA K 7E 5% P T Bl pymalloc Py
FotiasngitE R

SR PYTHONMALLOC I35 AR w9l FH R B i /5 C R malloc () ArFdas, & Q02 Python YC & A
R pymalloc, U GAR R R 20K

TE 3.6 JR I3 5 AR 5 PR mT AR FAE R AR T i1 08 Python. QISR BRI E N— D2 A7
DR AR

PYTHONLEGACYWINDOWSFSENCODING

MR H AR FZ5 5, BRA R filesystem encoding and error handler FizRHRIE 5 3.6 fiASZ BiHI{E “mbcs”
N “replace” . M), BRI FIEIAE “utf-8” F1 “surrogatepass”.

XA PAAFIZ4TBE T sys._enablelegacywindowsfsencoding () B
W : Windows,
1 3.6 ORI 3 2 41 fis ) PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBE— RS TR, WANGE B4 i 5 S M S AS . X EE Unicode “FARIRFHR A 5 30
Pl G R T TS, A2 utf-8.

WERFRE RS T ) (BSOS ) AN 8 s i 6 ik X N% A B 29 20
3 : Windows,
1E 3.6 BUBT A

PYTHONCOERCECLOCALE

WERAEBEN 0, K552 Python iy 47 Bk RHESE R T ASCIL i C 5 POSIX X a1 B 54 il 4
R KA ET UTE-8 (I &

USRI AR RABCE (BBl 0 DASPROME) , ARG PR AS B Y LC_ALL ISR th A 2P E,
F HARA 4y LC_CTYPE JEHIAY 24 i DI e 10 ol 2 BRI i © DXk, i3 o i aCHR TG BT ASCIT iy
POSIX XIk, SAJ5 Python CLIKFAE BRI ATIN Z B2 LC_CTYPE JEHEH & i) WP L E T
B DX ek 35 23

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

AR BEE T LA IS i —A>, NI 4R1E Python 1247 2 BiHHARF7E 24 1) BERRPRIE HoAH [ 115
B LC_CTYPE MRl H . X HORIR T AREAS AR By A2 AT T ] — B F A H b ] JROR DX I e 191 ) 247
(14 GNU readline JF) Z4b, ibREAE T HERE CCIEXLEURE R A TEIZTT Python ffREgR) A KAE A
PREEIM AL Al C KIS B4 (B0 Python  2HJ locale.getdefaultlocale () HHEFIHEHAB
e

(i 3 Ml 53 o b 1 B = Xl i o 4 T o — AN R TR B 38 sys . stdin fll sys.
stdout JBJf] surrogateescape fiRALFELS (sys.stderr 444 {fif] backslashreplace YA
TEATAT A I T v — ) o X ANIALALIIAT A AT AR E 7 X PY THONTOENCODING R o

RIEEH 13
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T IEECE B, AR T KGR A, B WY Python 24T BRI IR AL SEAS 5 9% figh 5 il A%
e ) X 3 T A i 1 RS )% B PYTHONCOERCECLOCALE=warn 52 Python ¥ stderr F%&
R .

TR, RIEAE RIS e e S5 1, s e R R BN A 3a 1) B AR IS, BRIN PYTHONUTE S 4T
FEAEAL S EE T ASCIL {1 DX 3o Bl S5 o b 200 () Bof 25 Y 1 0 A AR il A R Ol ASCIT TR i@
UTF-8 fENRGHE T

W . Unix,
TE 3.7 BUHr A 38 2 41 fiiwh i PEP 538,
PYTHONDEVMODE

USRS R AN — AR P47 , WIS JE A Python JF AR, SIAFERVAE L N BT RS &
BOPHE KRIGBSMBT TR A . XS TR - X dev #EI.

1 3.7 BUHTINA.
PYTHONUTFS8
R E(E 1, HIEH Python UTF-8 Mode.
W EEE o, HI{E A Python UTE-8 Mode.
WEATATHAR IR F AT AR A I A 0 [A]  BE 15
TE 3.7 BT
PYTHONWARNDEFAULTENCODING
WA AE B — N AR FAFER ) TSR S DRI AL, FF 2251 & —4% EncodingWarning

A5 /. io-encoding-warning .
TE 3.10 BGHTIIA.

PYTHONNODEBUGRANGES

WERBLE T AR, ERFINTEARX R P O EOMIEFE (G547, JFUG5 A% 545 5 fii
Fohit) WU 2 a4 2 T R . IXTETREBUNI AR XT RN pye SCIFIHARA AL H: AT 7EARRE &5 SR
(e 5 P 5 AT/ AL B 7 BB

e 311 BUFTIA.

1.2.1 BREENXEE

PYTHONTHREADDEBUG
If set, Python will print threading debug info into stdout.

Need a debug build of Python.

EAERRAS 3.10 BARHERSAE T, 16 H A 3.12 thEg .
PYTHONDUMPREF'S

AR, Python K7 3¢ PHARRER o 4 107 16 B RS R AN | T4k

FEH--with-trace-refs 4§k kAL & Python,

PYTHONDUMPREF SFILE=FILENAME

’@%iﬁﬁéfython EAE I PH AR AR S REATY SR AT T O R AN 5| VTG i 2 B BRI A B 45 1 1) B A P
NAIBEE R

T -——with-trace-refs ik it # Python,

14 Chapter 1. %4 %5|MBIE
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15 311 BGHTIA.

12. RFRH
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CHAPTER 2

T Unix = _E{# A Python

2.1 #H{ %% Python HRFHEAE
211 ¥ Linux Lt

TERZ Y Linux BEATHE @ B a2 Python, [EWEEEEMR LG TG LM A . ERBTHUR LN E
AT REEMA R AE S BT A S LD BE , SEIRFIR T DA S AR G A B BT A 1Y Python, fS0ARE A5 -

WS Python [EA F 24, [EHATESATHUGR HEA b 7B (repository) H1, R AT DABEAAHBIE] 1 O B ) 384T
fR LB BEIRA T A -

ws%:

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

#7174 Debian

https://en.opensuse.org/Portal:Packaging
¥}77* OpenSuse ff

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
)77 Fedora

https://slackbook.org/html/package-management-making-packages.html
#]7i% Slackware

17
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2.1.2 7£ FreeBSD #1 OpenBSD L

o FreeBSD J{[EJfE M DA R iy -3 &1+

[pkg install python3

« OpenBSD JHEJRE I AT fir & 3 -

pkg_add —-r python

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

141 1386 {5 F % B #EHL Python 2.5.1 [ W] F LA :

[pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz

2.1.3 7£ OpenSolaris %t E

PRET DA OpenCSW HERL ., 488 M Adi i - Fd A 1 Python,  F#l pkgutil —-i python27.

2.2 #HE Python

UWRARAR H E 4k CPython, ¥y Se B @ MU UG A5 o VR AT DR BB BOAS A SR 6 il .t mT DA B 34 Ui
Wiy clone (i) o (WEARMFARERREHIREAE, BEFRE—0 clone.)

S L R o A P e AL

./configure
make
make install

F5E Unix P22 f96e & 1% 28 [0 2 3 0 % & 5 A Mo st [E1FE Python J5 4R A 48 (source tree) AR H [E]F Y
README .rst f§ 21,

M make install AIPAEZES(ERE python3 “iEiHIAEZE. BHI, @ make altinstall
MAE make install, WHEIE H4 8 exec _prefix/bin/pythonversion,

2.3 81 Python HFARIEE R FO4E R

EMER A LA G]; prefix Mexec prefix MIMINGHET S, MEVEFEAGE GNU RGN ; B
A REA A .

BN, FERZ U Linux R58 E, MENHRERZ /usr.

18 Chapter 2. 7 Unix & L {#Ef Python
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ol

-ES= *E
exec_prefix/bin/python3 BB EALE
prefix/lib/pythonversion, exec_prefix/ AL ERAH B R HERE L E .
lib/pythonversion

prefix/include/pythonversion, 3,4 B EF Python §% 78 & {4 Fll ik A B 348 T
exec_prefix/include/pythonversion include A5 22> B [EIRH AL E .

2.4 18

PAE Unix B I Python [EJA, JRTFZEMAE rTHATHY (executable), 41T

[$ chmod +x script

(VTR TEGHR I — 1 &8 ) Shebang., DA i 7 A (1 433845 :

[#J/usr/bin/env python3

WETERLE PATH 11822 Python B2 4%, SR H-26 Unix &G AEEH env 14, HILKTTRETE NS /usr/
bin/python3 E%E (hardcode) i B s AR,

Bi7E Python [ElA (i [ shell /4>, #% i subprocess fHE4l.

2.5 Z[Fl{t OpenSSL

1. B AR P 88 42 85 471 (vendor) B OpenSSL Bt Fll &R #5155 AT fsf 77 [ (system trust store), 75 4% 2|45
openssl.cnf HFEM HES AR /etc MAFEEEY (symlink), 7ERZHBITIR L, ZHEEGREE
/etc/ssl BF /etc/pki/tls H., ZHEINEM S —H cert . pem BEZE A/ —1H certs HIE.

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

2. T#k. ZE[[E%%E OpenSSL, iHMERRM ] install_sw i A2 install., install_sw B HER
w725 openssl.cnf,

$ curl -0 https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
——openssldir=/etc/ssl

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

L

3. {#ifH%([El{k OpenSSL 7 Python (22 ALEI# —--with-openssl fll ——with-openssl-rpath 3IH)

g
$ pushd python-3.x.x
$ ./configure -C \

(BHT—H

24. 1\ 19
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EHE—5)
——with-openssl=/usr/local/custom-openssl \
—-—with-openssl-rpath=auto \
——-prefix=/usr/local/python-3.x.x
$ make -78
$ make altinstall

fii[E):  OpenSSL 1 & #fi B th i (patch releases) FLA7 [l % #H 2 (1) ABL. 434S 75 % 5007 4 % Python 2B
OpenSSL. i fl— 1B i AR & EME OpenSSL Z A4 AT A T

20 Chapter 2. 7 Unix & L {#Ef Python



CHAPTER 3

Be & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

[ ./configure —-help

2[5 Python JEACHE W) Misc/SpecialBuilds.txt .

3.1.1 EAIR

——enable-loadable-sqglite—extensions
TE sqlite3 BRI _sqlite ¥ JRBH D2 A SCRTINEY e (BANE).
20l sqlite3.Connection.enable_load_extension () FVEM sqlite3 Fibk,
TE 3.6 BUHTIMA.
——disable-ipv6
B IPve SR (PSSR MIBRA S ) . WL socket 5L,
——enable-big-digits=[15|30]
%E X Python int Ui LA A/ 15 5 30 HodF
TERATE LT, B /A 30,
M PYLONG_BITS_IN_DIGIT EF[E 15 5 30,
2[F] sys.int_info.bits_per_digit.,

——with—-cxx—-main

21
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——with—-cxx-main=COMPILER

Compile the Python main () function and link Python executable with C++ compiler: $CXX, or COMPILER if
specified.

——with-suffix=SUFFIX
Ff Python [y ] $hAT SCIFf 2% &l SUFFIX

1E Windows 1 macOS _FERINGZ N . exe (AJFAT MM python . exe), ¥ Emscripten 355 o8 . s,
7£ Emscripten WY ds 24 .html, ¥E WASL |2 cwasm, MAEHABF-G FR-— D45 (AT AT C
£} python).

FE 3.11 [R5 AF WASM 4 EBHAGE N . s, .html B .wasm Z—,

—-with-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for A zoneinfo.TZPATH JEFEEIAM NI KB RER. S0
zoneinfo BIHY) HiRiHLE .

Bk JA: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/
zoneinfo

2 os.pathsep AL HATT -
£ 3.9 BUBTINA.

——without-decimal-contextvar

Gii% _decimal ¥ RRBUN M ILRAI LT3, TIARMEAM L FX (Bk), 21 decinal H
B,

2%l decimal . HAVE_CONTEXTVAR fll contextvars Fik,
1E 3.9 BUHTIA.
—-with-dbmliborder=<list of backend names>
it dom B db J5 S 2T .
GHERAES (1) SROFAE, Ao Ema0.
e ndbm ;
e gdbm ;
e bdb .
—--without-c-locale-coercion
S5 CiEH A UTE-8 s il 2k (BRIAhEH ).
AE X PY_COERCE_C_LOCALE %,
&5 H PYTHONCOERCECLOCALE i PEP 538,
——with-platlibdir=DIRNAME
Python EH %4 (BHIAA 1ib).,
Fedora 1 SuSE 7£ 64 -G H 1ib64 .
2[F) sys.platlibdir,
1E 3.9 BT
—-with-wheel-pkg-dir=PATH
ensurepip PH A E|) wheel W H % (BRAKT) .

28 Linux A ATATIHT (SIS B SO ZEHR SO ¢ 2 . 4 Fedora ¥ /usr/share/python-wheels/
H 3223 wheel 1, 1M AZEEE ensurepip._bundled fl,

22 Chapter 3. A& Python
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e 3.10 OB A
—-with-pkg-config=[check|yes|no]
P Y 24 B pkg-config AN A .
« check (BHAfH): pkg-config ] L1
o ves: pkg—config NI,
+ no: Bt &AM pkg-config R HAFTE
1 3.11 BUBT A

——enable-pystats

JE I ERGE T B .

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/, or C:\temp\

py_stats\ on Windows.
ffif] Tools/scripts/summarize_stats.py S THIE.
16 311 fGHTmA.

3.1.2 WebAssembly &I

—--with-emscripten-target=[browser|node]
b wasm32—emscripten & E A KA.
o browser (BAME): Filnzk &/ stdlib, 2\ MEMFS,
« node: NODERAWFS #il pthread 37 ¥ .
1E 311 BOFTIA.

——enable-wasm—dynamic—-linking

i WASM Ji5 I 8l &4 B2 3 -

SHEHEE N dlopen. RIPAT SRR R /IR i T BRI LA BHURT R 24 v S

1E 3.1 HCHTA.
——enable-wasm—-pthreads
& WASM J= Jf] pthreads 37 5.

e 311 BOFTIA.

3.1.3 LZEERTRYIEIR

—-prefix=PREFIX
£ PREFIX H 228 B0 Jo 3 i S0 . 7 Unix B, BB /usr/local,
G AAEIZATINEI sys . prefix ZREL

YENARB], AP ATPA# ] ——prefix="$HOME/.local/" #EH % H 5 $1%%% Python,

——exec-prefix=EPREFIX
1 EPREFIX A28 M I I SO, BRIA N ——prefix,
ENAEIBATIE sys . exec_prefix 3REL

3.1. EEEREI

23
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——disable-test—-modules

ANGRIETIZERE test i, W1 test H _testcapi §JEHE (BUASHMIFIF 2 ).
TE 3.10 JBHTIA.
—-with-ensurepip=[upgrade|install|no]

ek Python “ZHEIIZATH) ensurepip fiyd.
o upgrade (®Ri\): iZfT python -m ensurepip --altinstall --upgrade fiid .
e install : i54T python -m ensurepip --altinstall fii‘d
e no : /NE4T ensurepip.

£ 3.6 OB

3.1.4 HEEMEIR

Configuring Python using ——enable-optimizations --with-1to (PGO + LTO) is recommended for best
performance.

——enable-optimizations

W] PROFTLE_TASK J& VARG E SO £ A9 (PGO) (BRHAKEEH ).

C 4% 4% Clang 55 E)iﬁ #| 11lvm-profdata f£)7i#47 PGO. 7 macOS |, GCC hFHEM B E: 7
macOS |- GCC H & Clang 54T .

WAR# ] ——enable-shared fl GCC , iAn[PAZE libpython FRATE IE(E : 75 g1 s FIAERE SR AR

%U?bﬂ}\—fno—semantic—interpOSLtlono

TE 3.6 BCHTINA.

FE 3.10 [R5 : ¥ GCC {#iff]l —-fno—semantic—interposition,
PROFILE_TASK

Makefile | | 33545 5 PGO J 3| Python iy &1 1754L.

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

TE 3.8 BUHTIMA.
——with-1lto=[full|thin|no|yes]

FEG R AR i AR (LTO) (BRIAHEEH)

LTO i} C %% #F Clang FFEH #| 11lvm-ar 24 (£ macOS WI2h ar) , AR SZFr LTO 4 H: 47
(1d.gold ®f 11d).

1E 3.6 JEGHT A

TE 3. 11 OB A 22 /1] ThinLTO ¢4k, #§7E Clang Bffiff] —-with-1to=thin,
—--with—-computed-gotos

TESRAEFAAT ] goto T (FESC R gwidas ERVAE ) -
—--without-pymalloc

S5 E ) Python INFE4 it pymalloc  (BRIANE ) .

W2 (F PYTHONMALLOC PRI 8,

24 Chapter 3. A& Python
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——without-doc-strings
SNFS SR TAF R LA N AE ST (BB ) o Python HiE U SURYFAFER AN 2580 o
ANE N PY_COERCE_C_LOCALE %%,
Z: % PyDoc_STRVAR () .

——enable-profiling

M gprof JHH CHEFHRANILITA (BOANEH).

3.1.5 Python i R 4%miFE

P CA Python 24877 A ——with-pydebug SHIIHIE,
PEASRCR -
o BOANE RIS fE warnings BB, BOAESIIIESRMIFE 20
o f£ sys.abiflags HILA d i,
e A sys.gettotalrefcount () K%,
o TS EMA -X showrefcount ,
e Add PYTHONTHREADDEBUG environment variable.
o WIS __1ltrace_ ARRHYSCRR: ANARE LTIRAL R STET ARG SRAEIEI T E AR OB B .
o LR WAFITCTRIRH 1, DATEAGIN G2 b D3 L1 HHCA N A7 2

o TE X% Py_DEBUG fl Py_REF_DEBUG ,

o WMBATISAG A £ XFH #ifdef Py _DEBUG fll #endif i ZEMMRIL. FH assert (...) M
_PyObject_ASSERT (...) W5 : A& E NDEBUG % (HIES M -—with-assertions BLEEI) .
FEM BT A A

- TN RS ) G B A

- {0 Unicode Fl int XJ4eh}, WAFH AT TS, HTRIE G TR IEIRIXTS

- WRPRAT BE T BRSO 2 W S 1 R TR TR T R 2 5 1 R s

- KA AP RET A BB 15 AN AU 24 1

- BUERS (ge.collect () BRER) WPXTGRM—BEsbtT— LA A

- WIS RIS F B A5}, Py_SAFE_DOWNCAST () EARAr 8 R Rl F s s ot .
%I, Python JF KR AL ESH ——with-trace-refs .,

TE 3.8 MU sE B A RN IR IR () 4 i PLAE /& ABL 3841 & LT Py_DEBUG AT RE [F A& XL T
Py_TRACE_REFS % (& --with-trace-refs &%), Xo| AT Me——Ab A2 ABI 364 HL T .

3.1. ECE®Em 25
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3.1.6 A EIN

—-with-pydebug
FEIRRAE T 4hiF Python: € L% Py_DEBUG (BRIAAEEH).
—--with-trace-refs
TV A S R R (BRI REEH ) .
RWORINF -
o "E X Py_TRACE_REFS %%,
e IA sys.getobjects () EREL.
o IEASE NN A PYTHONDUMPREF'S ,

PeHRA S At (BRAGRIFA) sl (Py_DEBUG il Py_REF_DEBUG %) ANH & ABI %
P,

1 3.8 BT A

—--with-assertions
RIS C s assert (...); fl _PyObject_ASSERT(...); (BRHAREMH).
IR BB ZEL, WIHE OPT i d A0 & A E S NDEBUG 7.
Z-—with-pydebug &I (X %iFRX), BHITABHAKES.
e 3.6 BUHTIMA.
—-with-valgrind
JE Valgrind - (GBRIAEEH]) -
—-with-dtrace
JE 1 DTrace (BRIASEH).
25 F DTrace #1 SystemTap {iljiz, CPython.
1E 3.6 BB A
—--with-address—-sanitizer
J& H AddressSanitizer 7RG asan, (ERAHZEH).
e 3.6 BUFTINA.
—-with-memory-sanitizer
& H MemorySanitizer [N RG] msan, (BRIAHEE).
1 3.6 U A
—--with-undefined-behavior-sanitizer
J& il undefinedBehaviorSanitizer 7 5F Y47 ubsan, (BRIAHZEH).
1E 3.6 BB

26 Chapter 3. A& Python
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3.1.7 HEIRIEMN

——enable-shared
JE I JL 5 Python i 1ibpython M4iE (BRINHEEN).
——without-static-libpython
A% 1ibpythonMAJOR .MINOR.a, W AZEH python. o (BHIASYFEIH2E8E),
T 3.10 BUHT A

3.1.8 FEikIn

——with-libs='1ibl ...'

HERRIIE (BOAR2).
--with-system—-expat

HE LR expat FEGHF pyexpat Bl (BRIANT).
--with-system—-£ffi

Build the _ctypes extension module using an installed £ £1 library, see the ct ypes module (default is system-
dependent).

——with-system—-libmpdec
HEZHM mpdec E4i1 _decimal § @ik, £ decimal Btk (BRINHR).
1 3.3 BUBTA.
—-with-readline=editline
i editline JFE{ERN readline PEHLH) T
E X WITH_EDITLINE %%,
e 3.10 JRHTIA.
—--without-readline
Ak readline Bk (BikL).
A€ Y HAVE_LIBREADLINE %%,
1E 3.10 HUHTA.
——with-1ibm=STRING
B 1ibm Hep PR STRING (BN DL RGN E) .«
——with-1ibc=STRING
H Libe C BTN STRING (BANTE I RSN &)«
—-with-openssl=DIR
OpenSSL [ H 3% .
e 3.7 WO
——with-openssl-rpath=[no|auto|DIR]
B OpenSSL FERYIZA TS H 5% (rpath).
« no (BRIA): AisLHE rpath.
e auto: RF--with-openssl fll pkg-config H e rpath.
o DIR : B 3% H rpath,
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TE 3.10 JEHTA.

3.1.9 ZL&MHikIn

—-with-hash-algorithm=[fnv|siphashl3|siphash24]
EPE Python/pyhash. c R MG B,
« siphash13 (ZRIA(H);
e siphash24;
e fnv.
T 3.4 BT
£ 311 BUHTINA: 31T siphashl3 H H2 BRI
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
P B AR
e md5;
e shal;
e sha256;
e shabl2;
e sha3 (% shake).
e blakeZ2,
TE 3.9 JHT A
——with-ssl-default-suites=[python|openssl|STRING]
# 1t OpenSSL BN I BT
« python GERIA{H): SR Python ffEERER .
e openssl: {#8 OpenSSL BRiAE A E .
* STRING : R HE LT
Z I ss1 B,
1E 3.7 BUFTIA.
16 3.10 BUHISEE: B python il STRING A TLS 1.2 B A (EAR A sl .

3.1.10 macOS j%In

2[FIMac/README. rst.

——enable-universalsdk

——enable-universalsdk=SDKDIR
B A ) —2EHI A . SDKDIR 35 %2 3R ) macOS SDK (ERIAHTE ) .

——enable-framework
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——enable—-framework=INSTALLDIR

£1]7# Python.framework , i A2 440/ Unix 22307, WS40 INSTALLDIR $5 38 1 225842 ((BRAH
%)
—-with-universal-archs=ARCH
5 WA AR ) RS RIS BB T - —enable-universalsdk B AR,
A :
e universal2;
e 32-bit;
e 64-bit;
e 3-way;
e intel;
e intel-32;
e intel-64;
e all,

——with-framework—name=FRAMEWORK
>4 macOS 1) python HEZRFSE 4R, {NM4iKE T ——enable-framework WARL (BiN: Python).

3.1.11 FRYRiIFEI

A G, AR E, AT TR ) CPU B4 -5 448 Python, A2 UG 2T XHa -
1 Python fi# s . 47K Python ARAS A5 22 X 41514 F: 4L Python RASAHIERC

—-build=BUILD

MTHE BUILD _EHATHHRYRCE., W% H config. guess Ml #7155,
—-host=HOST

X G DA EAE HOST (HARF-5) Lzt
—-with-build-python=path/to/python

FIR A2 AL python RERI ORI AR

e 3. 11 OB A
CONFIG_SITE=file

8 1) — A A TG E AR 1 SO A AR

N config.site A :

# config.site—-aarché64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_ dev_ptmx=yes
ac_cv_file__dev_ptc=no

2GRl

CONFIG SITE=config.site-aarch64 ../configure \
——build=x86_64-pc-linux—gnu \
——host=aarch64-unknown-linux—-gnu \
——with-build-python=../x86_64/python
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3.2 Python 9@ &4t
3.21 MERGHEENH

e configure.ac=>configure;

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

e pyconfig.h (created by configure);

e Modules/Setup: H Makefile i [ Module/makesetup shell A #E ) C P RE;

e setup.py: C extensions built using the distutils module.

3.22 FRMESR

« Cxft (L) RAEAXIGIM (Lo) M.

o —MEEE Libpython (.a) XTI .

+ python.o fIEZSFE 1ibpython #5EH: B A F2)F python Hi,

o C ¥ & Makefile (ZI Modules/Setup ) fil python setup.py build fZE.

3.2.3 £ E Makefile B#r

o make : JHARIEE L Python,
o make platform: : ¥ python 27, (BEAMEIREEDY RBARERL,

e make profile—opt : i Jf] Profile Guided Optimization (PGO) #J % Python . AR W] DAf# }ﬂ configure
M -—-enable-optimizations P RME N make MEIAEH#E (make all 5 H 2 make ).

« make buildbottest : 4% Python }fiz47 Python {24, 5 buildbots Jjix, Python ¥ 5 =CAH [H] .
WEAS R TESTTIMEOUT (Hfii: FP) SRECEMEGEERTEE (BRIAH 1200 B 20 2+41) .

e make install: FJEEFFZEE Python .

e make regen-all : EHAEM JLFE) FrE LM XY make regen-stdlib-module-names Fi
autoconf WA A AR B SCUF R HIZT T

e make clean : @%*@@Eﬁiﬁ:
» make distclean: S5 make clean Mi[A], {HHLMHIRR FhFC BB AS G0 8 ) S

324 CY R

L C PR RAE NN B R, el sys Bk, E1#EE X T Py_BUILD_CORE_BUILTIN ZZAYHE L
Y. NERHGEE _ 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_ '
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Hfth C ¥R R AR, L _asyncio #idk. BEAIHEE X T Py_BUILD_CORE_MODULE ]
FEMR R %, fE Linux x86-64 [l T-:

>>> import _asyncio

>>> _asyncio

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

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

Modules/sSetup I T/ Makefile A%, AR C 4§ €. FESCIFHITITSk, C Rtyd BRI, FEFRC
*shared* Z J5iE YRR SIS

setup.py MIA M distutils Bk CHES ISR,

The PyAPI_FUNC (),PyAPI_DATA () and PyMODINIT_FUNC macros of Include/pyport . h are defined dif-
ferently depending if the Py_ BUILD_CORE_MODULE macro is defined:

o WM Py_BUILD_CORE_MODULE EF X 7T, {#iff] Py_EXPORTED_SYMBOL .
o HIN{# ] Py_IMPORTED_SYMBOL ,

nst%: Py _BUILD_CORE_BUILTIN #{iRHu HTE/E ML ZEMEK CY R E, BN PyInit_xxx () R
MASHSE, FHSEANEM ImportError .

3.3 GmiFSRMBERNERE

JHIAS . /configure FIFFEA B EIIET, Hyl Makefile ffifH.

3.3.1 TR RaIERE

CONFIGURE_CPPFLAGS
AP E CPPFLAGS WHBEEIRSS . /configure A,
TE 3.6 BUHT A
CPPFLAGS
(Objective) C/C++ Tl Ab # 48 b5 i, G40, 40 2R 3k SO AL T B 45 HE W H 5% include_dir H, 1 {f H

—Iinclude_dir,

CPPFLAGS Fll LDFLAGS # 35 B4 & shell (9{E, DA setup.py REMS B F BRI AR & v 5 & ) H SR 2 B
AR,

BASECPPFLAGS
1 3.4 BHTINA.
PY CPPFLAGS
RGBT G2 SO I T &AM AL B AR AR

EoN i\ 5 $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS) .

15 3.2 CHT A
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3.3.2 miFBRHFEE

cC
C GiiFaiE 2o
Bin: gecc —pthread.,
MAINCC
C compiler command used to build the main () function of programs like python.
Variable set by the ——with-cxx—-main option of the configure script.
Default: $ (CC).
CXX

C+ Gt 2.
Used if the ——with-cxx-main option is used.
Bin: g++ —pthread,
CFLAGS
C i asbrati o
CFLAGS_NODIST

CFLAGS_NODIST JHI T HI i i Resefl stdlib C ¥ J€. 4 Python 223 )5, HikrebraG RNV iZ M A distutils
CFLAGS [)—#R4rif, RIDAMEHE (bpo-21121 ).

Feldh, CFLAGS AR Y4405

o GIEERTIEAR -1 U TN ERE SR R R KR . - T EFRRHE B G WIF 43, I B cFLAGS
AR AT AR AR 6 T user- 11 package- 2R PR HERY - T AR

o MMEEARAN —Werror A4 KRICESEH i P 22560 B2 4 Gk FERY i pn it
1E 3.5 BOHT A
EXTRA_CFLAGS
AN C Fiideds i 2
CONFIGURE_CFLAGS
Ap s CFLAGS WL i#%, . /configure A,
1 3.2 BUHTA.
CONFIGURE_CFLAGS_NODIST
A5 CFLAGS_NODTST WAL . /configure A,
T 3.5 BUBTmA.
BASECFLAGS
Fhlig ARG o
OPT
AR .
CFLAGS_ALIASING
JEAREUOR R 4 bR, T 4 Python/dtoa.c
1E 3.7 O
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CCSHARED
T M 3L ) i s
FINE] - £P IC el F 7 Linux 2 BSD .
CFLAGSFORSHARED
A RS AT S S N T M) C ARk .
. BRINM: S (CCSHARED) , ¥4--enable-shared #iffi I, WIAZSFAFH
PY_ CFLAGS
BRiAN: $ (BASECFLAGS) $(OPT) $ (CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) .

PY_CFLAGS_NODIST

B A 4! $(CONFIGURE_CFLAGS_NODIST) $ (CFLAGS_NODIST) -I$ (srcdir)/Include/
internal,

1E 3.5 SO A
PY_STDMODULE_CFLAGS
F T FRREAR X G SCI Y C i
BRAN: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $ (CFLAGSFORSHARED),
e 3.7 BOHT A

PY CORE_CFLAGS
24NN $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

1E 3.2 BUHT A

PY BUILTIN_MODULE_CFLAGS
iRARbnas, FRARUE R AT AR Ay N EAHOR B, 0 posix Ak
BRiAK: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
1E 3.8 OB A

PURIFY
Purify fir4. Purify j&— AT .
BRINK: B (OMER).

3.3.3 pHERRE(L

LINKCC
T #9780 python Fl _testembed [FEF I EER e 2o
Default: $ (PURIFY) $ (MAINCC).

CONFIGURE_LDFLAGS
ASH LDFLAGS HBHE Y . /configure JIAS,

WERFEE CFLAGS , LDFLAGS %%, XFEH Pl PAFE G 247 LA FH EATRAB X S, 1A F i 2]
BRI

1E 3.2 BT A
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LDFLAGS_NODIST

LDFLAGS_NODIST il 55 CcFLAGS _NODIST #[Fl. 4 Python Z73% )5, HEREESFRE A NAZ AN
distutils LDFLAGS {)—34riF, ATPAMAE (bpo-35257 ),

B, LDFLAGS A 4005

o AR -L ON TN R RCER RIS . —L BARR NS AP AL R, IF H LDFLAGS HHY)
LAEARERRFILSC T user- A1 package SRR ALY —L AR

CONFIGURE_LDFLAGS_NODIST
A5 LDFLAGS_NODIST WEAZ 4 . /configure 4R,
1 3.8 U A
LDFLAGS
FEREASRAE, N, WARIEAL T AR R H 5% lib_dir h, R -L1ib_dir .

CPPFLAGS Ml LDFLAGS il 2415 shell FfEL, DATE setup.py BB (i I EREEAS & i 1) H SR 9
JERH

LIBS
FEREARRAG , EREE: Python W HAT SCPRR I AL 1 25 BERE R o
Fltm: -1rt .

LDSHARED

AR G2

¥RiA°h: @LDSHARED@ $ (PY_LDFLAGS) .
BLDSHARED

FE A= 1ibpython 4.

BRiAh: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

PY LDFLAGS
BRiAK: S (CONFIGURE_LDFLAGS) $ (LDFLAGS) .

PY LDFLAGS_NODIST
B4AN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

e 3.8 BT

PY_CORE_LDFLAGS
TG AR X S B e 5
1E 3.8 BRI A
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CHAPTER 4

£ Windows _E{& F§ Python

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

ANFETFRZHL Unix RGERIRSS . Windows K ALIFILAT 52 R S8 H51) Python B2 . 11k Python W i, £
4F-PASK CPython [AIBAHEEAS JeAiifift 4i1% T Windows ZRERRFF o X SU LAY 32 B4 A 222 JH] 74 Python
TN, AL R R PR R DR AR R R o AR P ARG S R S LR BRI T b T 2e%e b g
BB Y AR e AR I3 B B ZIP SCA

W PEP 11 filfig, Python %17 HiUX 54> Windows -5 1 35X BT Microsoft # A 4T+ FE K 32 45 Ji 15 Y A A
A XEXIRFE Python 3.11 37 4F Windows 8.1 S HSHIMA . QIPRARFGTEE Windows 7 SCHF, 1i§4¢%¢ Python 3.8,

Windows $A TV RFMZERTY, AR EA — &I IS
A AT BT ALE, TR Python EFFAL(TRIIT H AOIF R AR S , BRI

Microsoft Store €, J&— A1l T T A<FI 4, 44 IDLE s HAFF & FREEH A7 &) Python L3t B 7F%H
Windows 10 3 5511 &40, (H 0] DAL b 261 A R ARy . Bt T2 @RGSR R
Python ¢ H T H.,

nuget.org %1 2 TSR ARG R R BRI . E 1 T 1 Python W uliafTiAS, (AR HUR HECH
JEDRE ITHIE

T N0 . J2 Python 5/ NEEEEAL, @A A B RN AR .

4.1 EERRERF
411 BRESB

VU4~ Python 3.11 Z22ERE I I N 2% - 32 Al 64 (AR S A WA web installer (MZL%EA4L) JE—A/HY
WAL TR, e fitd, MEFE A TRt . ofline installer (BLAHEAL) NEBRINEG
BERFEMALE, BRI Internet HEAE T AL, S0 % 22 05 R T 8 DA T IRTEL o R bl o T 2
R HA 5

JEBN ARG, AT PAS LA PN —

35
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

¥ Install Now
ChUsers\ 4l AppDatatLocal\Programs' Python'\ Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH Cancel

IR AR [0S R ]

. & X%?ﬁiﬁ)’f’éijﬁﬁ (BRAERR 23 CasfT AT R W, B0 WA P LE:E A F Windows #)
Python & 7 %

« Python RFZ245 | f5 1 I P H st

o & | T Windows 4 Python Ja 7 % P HAHESE — TR0 B eI 225
o FRREHRIERE, MIKEN:, JHBh#A pip

o GRS, 224 H I A SRV PATH

o LHHERS O H R H R H TR R

R TR EWLZ 4] M ARSI R T H AT 24, 2o B S H M SR R ml 22 AR Y I TR A TR B A
PRt T ST B T [ BRiiiei) =0 T e sl i AT e,

WER AT P 2se, WiksE A LR TEik ol
o DERTRERE R AVE PRI HR Blt v
o Python 425 %] Program Files H 51
o & 1 T Windows 84 Python Jg %) 32 435 5] Windows H S
o ZEIIIA) AT DAVERE AT e fiE
o ARUEPE T DATH A4 7
o WERIET, L H SRS INE] RS PATH
o S BITA SN TR
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4.1.2 Wi MAX_PATH PRl

Ji st | Windows B4R BERR 8 260 NFAF . XA KT A AR TO VAo I 2R

TEFCHTAS ) Windows Hr , JH R T 98 e 21| K 24 32,000 4~F4F . (AR ZEL R O 5 H Win32 K pgfe”
ARG, B E Y54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H LongPathsEnabled i 1,

XLV open () BREL, os BIBRAIK 2 BCHAN AR I RERE 2 H 1R 1K BE R 260 P AT AL
L W we i v [ S R 5 s L 8
1 3.6 L8 5 Python HF I 1 R BRARAY SO«

4.1.3 REHRERENE

AR UL BT A U ] A A A T40 8, AT IAS R PV 2 Plds DA 22, Mo ag
Heo EATLATEAEE ] UL AHHOL T I ELX 2E 80T, DASE I— 2RI (A
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user inter-

action but still display progress and errors, pass the /passive option. The /uninstall option may be passed to
immediately begin removing Python - no confirmation prompt will be displayed.

B Ay oAb AR A2 1%l name=value , HAEEH 2 0 RENIEAHENE, L RBMEAFEEEAE. AT
PEIR) SE RSN FRANE s
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B ik bi-Ed
InstallAl- SR H Faede. 0
1Users
TargetDir ~ Z¢#4E H FF InstallAllUsers 365%
Default- HETE P ERIA SProgramFiles$\Python X.Y BR
AllUser- o ) SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- M EHFS HA4T  sLocalAppbData%\Programs\Python\PythonXY B
faultJust- A8 55K $LocalAppData%\Programs\Python\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul P iamBA B E X (%)
Custom- 2 H 5
TargetDir
Associ- EHATRE P WA AR Al 1
ateFiles YA 22 B
Com- WA ey HEE . 0
pileAll PyCo,
Prepend- K23 FIBIAH M 0
Path 2| PATH F5F .PY 02
PATHEXT
Append- KB FIIAH SR M 0
Path F| PATH 74 . PY US|
PATHEXT
Shortcuts QISR EL R, NERELE, 1
SCRYF IDLE 6 @ ey
=
In- 424 Python ({4 1
clude_doc
In- R R SO 0
clude_debuy
In- GRETF RE RSO FIESC 1
clude_dev  {f. 4B&X— Al HE R
GHARTH .
In- % python.exe DA K 1
clude_exe  HHKICM. ZME IR A fE
RPEEEAT .
In- 4 %E3E B T Windows v 1
clude_launc Python 2 #) %5 .
Install- N A KM O % 1
Launcher- & #f #%. & F =
AllUsers Include_launcher #
WEN 1
In- LR UEEFY B, |1
clude lib WX A REFECL A
AT H
In- LHAM S H) pip Al setup- 1
clude pip tools
In- LRPRSTZE (r.pdo) 0
clude_symb
In- 2234 Tel/Tk %R IDLE 1
clude_tcltk
In- HARIE FE MR B 1
ude_test :
3 ‘o 2N S R A 1 Chapter 4. 7 Windows _t{§f Python
clude_tools
LauncherOr {43554, XFFER O
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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 J

BV PAERCA W IR RN 0L T 24 224 Python (94 NRIAS, W DAGE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E 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 )

T T AT DAYE— N 44 R unattend . xml [ S TG ATAAT SO AR AL . SR E S TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<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>

4.1.4 EREBFTH

I N BRI A5 205t P R A7y Python AYSELE R EINRE, WSRIEFEZREX LL D) RE W] AETR 22 Internet 2. R
THEGIX AR, WIDAMRRR N T RER AL, DRI Se AT R, AR R AR internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

MR FFAAT LA T iy AR BT AT REM AL 75 3C1 . T ICAF 20 python-3.9.0. exe B R ALY
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

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

WA PAFEE / quiet BRIR BB IR

415 ferR%
%2 Python Ji7, 40 A3 Windows g “FEFFRIThAE” TRAMSUMIRTIAE. ¥kt Python /& HIF st M)
B/ DAEAE I T ATIR T -

B RVFRSE IS SO AR IS I S BRI RE - R A S EHERE A 2 2R UM R AR TN A . AR
NIRRT, PN H 3R BB EOXL, BHRE e MRS R 4% Python,

UEAZT A 2 R IR N R T AT SO, R I A e AT A S
“HIZR” RF5E MR Python, {Hi& Al F Windows # Python & =) %5 4N, BAE “FERFMIIEE” A HOEKAKH.




Python Setup and Usage, #(F] 3.11.11

4.2 Microsoft Store &

1E 3.7.2 BGHTA.
Microsoft Store il j&—4~5) T %46 V) Python ffees, FEEXIFEARZ B REH, Bl T3,

LR ML, T PRI A BTy Windows 10 BT, JIf#E Microsoft Store I fi F2f H # % "Python 3.11”
o AR AR YRR i Python Software Foundation & i 2% .

et Python KF IR ZA7E Microsoft Store b g ik, W BRI, WIFR A P EM I .

TS G, T DAETF I 32 B P 3R 5 ok 1) Python, 1 3 W] DAYE 6y 2B 5 45 5k PowerShell 23 H i A
python EE3. WANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE tYEFF4fzEH .

FAE X =AM T A A5 J5 28, B4, python3.exe fil python3.x.exe PAJ python.exe (H
3L x BEEEAINRRERA, Fln311 ). ERE-—> EW-—> NAMGEIE T, Sk FE AR
e, SRR KRR python liAs . AR pip il idle H53EFM python A—FL.

AIPA# A python —m venv B B IR H-BOE - IEH B .

WRARC A LR T 73—/ NUA ) Python F-RE A MEI/RA) PATH A2 &, HFAERHERN python. exe TN
&3k H Microsoft Store AR . B mlHi4e%s, iiH python3.exe B python3.x.exe .

py . exe JHBIARRFRIN L Python 224 i, (H L SEMH ok B AL G LA 2B

ZMER Python, GiFTJT “BLE” HAH W MARRFRMIZIRE”, BCETE “TTER” HFkE] Python, SRS FHE H DA
Vet CHIE . HECKRHNERIZE % Python R fr R FTA MM, (A S BRATA iR AU ERSE

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 > Microsoft Store i A%/ F iR, Python JAIAS AT RE TV XF 4L 26 B AN TEMP FIVENFRIEAT5E 4 H A Vi .«
MRIA, ERE AR — NG RIAS . WERIRA AR DS L 0, MR e B ek gn

TE iz AT I, Python X i JHj A 4% Windows SC {4 & Fl v WF 3R W0 — A AL A R A< B4, G 2R PR 548 &
$APPDATAS% "N c:\Users\<user>\AppData\, M2 %5 A C:\Users\<user>\AppData\Local H}¥f
25 A\ F| C:\Users\<user>\AppData\Local\Packages\PythonSoftwareFoundation.Python.
3.8_gbz5n2kfra8p0\LocalCache\Local\,

WZICCPERT, Windows 3% € B A SO SCHF, B0 WAR SCHEANAEAE , TR [E] 5K 5 144 Windows H
S CE . BIHIEEEL C: \Windows\System32 $fik 0] C:\Windows\System32 N AN_E C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 HN%

YRATPABEI os . path.realpath () HREMEATEA SCIFHFLSL AR

>>> import os

>>> test_file = 'C:\\Users\\example\\2AppData\\Local\\test.txt"

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—gbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

295 A\ 3| Windows YEMFHRI, SAFLELA M TR:
o M HKLM\\Software BEUZH AV HHE RSP registry.dat XA
o VRN OB EATAERT ) BKLM\\Software B A, RMEH A M2 AP FRir .
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o YA PR B EAMEA AR BN P BA IR T AR IS 1] HKIM\ \Software H ARSI
A PR B R JE B £ 40, 35 A ) Microsoft ) T 49 58 4 I AE B B SCRY, M ET 6 T

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

4.3 nuget.org EH

1E 3.5.2 BUFTIA.

nuget.org & — A5 ]9 Python 385%, JHT7E ¥ £ 54 %% Python [ R G I FF LA A 2 . B R nuget J&
“NET e, (H2 0TS i an TR skUL, Bt mT AR i T AR .

V7 nuget.org ZRIUAT KA nuget I o E . F ARG ZEN Python JF & N SUORULE LW T -

nuget .exe T LAV PAE#EM https://aka.ms/nugetclidl F#, N, i curl 5f PowerShell,
5 % T H 2235 64 8% 32 Vit 4<AY Python:

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

TP E A, TR —Version 3.x.y . fi HFEATPAMN . ek, ERFEREETHEH . BRIAER
T, THROAHREEAZFRME, REA -ExcludeVersion I, WA FRRHL S E LM FE R
A, FHFREZ ML Python Z2%¢ 1) tools Hk:

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

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

WE, nuget AW, AR TVATLRBHAI T TR . 8035, FahMBREETF A E SFIHF R
LA, WERTEM B Z RINGREE SCH, 152 CL RS A S TIHIRAE

T tools Hish, A —1 build\native H3%. BHEE— MSBuild E4: 4 python.props, H]
PATE C++ Tt H W SO 5 | Python 2245 . A4 635 B0 F e 2R b 8 AR S AL A%

nuget.org | HYAL{F B T /& www.nuget.org/packages/python X} F 64 v fit A F1 www.nuget.org/packages/pythonx86
PR 32 fIHRAR .

4.4 THAHE

15 3.5 UHT A

RA R EATHOR — M5 fe/)s Python 3551 ZIP SUfF. B BAEAE N — AR P —E02, A i i
KM P EET .

ERES G, AN EE ULF) SAPNRSEESRE, UEHRRERE. RETRKERNC %%
PR AL ARTEPEAE I B gn it ALY cpye SCHFBAFETE—A> ZIP Ui, FF44E T python3.dll,
python37.dl1l, python.exe il pythonw.exe, HAKAIE Tcl/tk (BIEIAREITE R, 4 ldle £5).
pip il Python (4.
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fEE: AR EZATHORNEEE Microsoft C iz f T, W AR LM ot Ittt That. Sirr T REC & it
LRAEH RS BT Windows Update H 2l1%2%¢, I H ] DA S AE RS H & 1483 ucrtbase.d1l 3£
LRl

BB =07 A %l B AR SR A ERAT I A 2238 o XA KATIOA SCRHR S AL Python 228K pip
KAFBIKI R, Aad il A/ INVDHURE pip A0S UER IO EUEAT B S HORr . Gl %, 58 =I5 WM R Y AR
FRfg—iiar (AT ) ARBE, PAEIT BN B ) P B BB W REAS A DR B LA AR 7

A TS ZATR P ERE

4.4.1 Python TR F
i Python 25 () i FI AR 7 H A — g BRI P T X — =55 ZERXAMIE 00T, W] DAGE i A 2 AT IROHE 28 26
45 Python FIFAA AR . MIEE V%A 2B (BUEMR, BENRERREGZ L), AWML,

SR T TR AT RA T SRR R SR B R Pl B — 28t , (HON PRI T BB R R . (AT SIS shd, %
A7 WS PR SR R R Fy )2 A8 Python Eaz AT BRI LAE ], 2 FIRUBRCAE BT DAKERE , SCHF SRR T DAIE
BT AERZEFOLT, B E SURSIRRR V% A 55 68 4w 1 00 i -4 TR Py_Main,

R B PR T Y e 4R A AR BRSO ol A B BB T S (T R Y iy AT S B A python. exe 3
pythonw.exe., YERXMHILT, WHIARTR N Python MiAZHSL PR AR, H HH P Al BTG-S
fIEAEZ AT Python HEFR B SCIR FIKIX 73TT K o

XAk, A% Python R AT SCIE—EAE H R 2e%E, PABRRENIFERAR Rl . S0 % 1A
Zhis, WAL THANIE, ROVER SN AR Z B AL e R .

4.4.2 g )\ Python

A AR 25 5 1) I AR P 6 5 SR N AT 7, A K Python ATRRFT AT BEH 1. 3R,
AR IR HR R AHLACHD , KL R python. exe BB python3.dll . JLi@WFFy
DU, R BAT U T 46 21 W AR Py 22 01 H S Pt 2 AR (T i 28 Python fFRES -

SRR R R, AR LAZCR BT R, ROMERIIn R Z BT A DL fE R AR 0,
RASEAT IO WL 2535 2 T A ARAR X 5]

4.5 ERESE

B T ARIERY CPython KATHRZ A, A — LS A S I INENRERIE It . PATR R TIRAS SO F- SRR 51135 -

ActivePython
AR ZPFERAEEN LR, XY, PyWin32
Anaconda

TATHIRIERI (41 numpy, scipy il pandas) F1 conda flEHEES

Enthought Deployment Manager
“F—fUHY Python FREEMIEL AT Bl G

Z Tl Enthought $2{£ 1" Canopy, {HEZ: T 2016 445/ fin il

WinPython
FiE T Windows B RATHR, 8 M T WA A @R A T H

TR, XS] REAN B S o AR (1Y Python BICHANZE , FF HOAN 4% Python [T BAAES 81 5EHE -

42 Chapter 4. 7 Windows _t{§f Python
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4.6 §%5F Python

TN HFRAF T HiE 1T Python, R] DA% FEXE Windows H B I — 2L BRI IR AR & . BROR SRR P 448
T OWGSALTL PATH il PATHEXT 28 BHIUREDT, (HEC(GE T HBUAR, Amacde. MSRESHEHZMRAN
Python, 7% [Ef#i fli& Al T Windows & Python j& # % .

4.6.1 MR REMFLTE

Windows FLEFE I PHLBIRI RACAIVI AL RSFSPAS i, SIGIHE G &7 LRSS B
T L ESFREE R, WA SRR set

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

RBSPRGAR A B ORI . TR & P AT b Ay &, R HL, iziE sl & R sh iR T B AR
HRARBLX LI E

FE 5 P IS B2 PO ER R, AV IR s SR IH(E . @327 python. exe i H
SKRINIE TR AAZ U PATH 28 PR)F 3 IR H AR Python 1% 7 ¥k

BOKABUCOAR AL B, W TFIR” IR IR, SETITRGRMEN SA AKX E, &
Ja il R SR AEMEHE S, AT ARS I SUE SON PR G A . B RGER, ER TR
PLBEATTCIR A5 (RIEEE AR ) .

ffil): Windows 205 ] PR BERIRAE RGUL B 25, X I RESTEIBIL PATH I SEEAMER .

PYTHONPATH A& Python BT A IRASGEA] , P EERAFE S A A5 -5 By 440 Python JiUA S
MRS, SR EOR AR E A

hz%:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables

Windows | fit) B 5% 5 A

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

HTIRHE BOREA R set s

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

AT RAMBUFRHA R setx iyl

4.6.2 &% Python {73

1 3.5 A SA TR

B 7B E B B8 Y Python MRREERITT A S BATH 2 Sb, (W] REIEAEAE fiv -2 /R 75 T /5 3l Python. 2R
A RITAT DA R CE

FELHEARR P IR — L, ATRAREREARIC S “XF Python HSHIEIFREEAR R M, DAGEZCHRAR Y15 2058 (i BR
INE] PATE . RIS T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T8
CHREF . L, BOLR] A iy AT R IAT A, WS 6471 S0k,
WERAE LRI RS B I, WG] AR Rs AT 250 e 7, 1“0 FRME. 83, ST
T R HISLE S WA TENEW PATH o ZRFGEORF Python Z2%E H SRS INE] PATH BB R T, HAAS
HAb sk H 45500 meAE R TR R AR (BRI 4 H C&APE) ¢
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[C:\WINDOWS\systemBZ;C:\WINDOWS;C:\Program Files\Python 3.9 ]

4.7 UTF-8 &5

TE 3.7 BUFTIA.

Windows {588 (2 Fi] A4 e A 15 XA AR GE 1A i A% 5 (ANSTACRS 5T) . Python {1 & A A SCAR SCPFERIA Y 2
& (B locale.getencoding()).

XA RE S R A, R R R AR 248 Unix R4 403 WSL (Windows Subsystem for Linux) )72 {# il UTF-8,

KT A Fi] Python UTF-8 #L20KEBRIA Y SCA 4 i % 2y UTF-8. 32J4 il Python UTF-8 452 ] DA i —x
ut £8 Ay THETI, H# PYTHONUTF 8=1 M & . M PYTHONUTFS T M= UTF-8 Kk, %
HIGESIRES S A a3 LI eIere o

244 Python UTF-8 B HAT, {0544 T LA "mbes” SAERS# G T RAMIIHR (ANSIARETT) -
TR PYTHONUTE 8=1 B BRIAPRIFALS fERF 30 W ARA) R 58 H (9 T Python 3.7+ R M. WRARA (EA]
Python 3.7+ N7 J U545 AT H G0 AR AR, UAfE REIRL BRI R B2 BB ) —x ut £ dr & Tk

) BPEEZEAR S UTE-8 AU, Windows i) Python 257 AL P BRI ] UTE-8:
o ¥l G VO fFEhRiE VO (A IL PEP 528).
o Xt A% X (B PEP 529 T ).

4.8 &HAF Windows [ Python fa%h38

1E 3.3 BUBTINA.

H7F Windows f] Python JHZ 5@ — DL HALT , AT D@ M AT AIA Y Python fiUA . & FuiFIA (slidy
A7) FRRERE Python AR E LT, FFREE LT IATZRUAS .

5 PATHAZRANE, JH2h e IER e i A i Python HUAS . BB TH M 2 A @ R EH, 4%
VT CAHER AR BT 2R i AR -

JBBlas R 2AE PEP 397 FHEEH .

4.8.1 Fa
M&HRAT

1 3.6 5.

4 JRy 2% Python 3.3 [ B i A FHE B SIS UEARH) PATH L. JHBIAE)F 5 Frfy ] Jil 14 Python HUAAEZY
BLZEI A RATE K B2 B A A SR R B T, W Ear PR AT A R %

& ]

BN Z% 2 R BLE 25 B o AR 1) Python L JE 3l - B R PAIE R IR, I EURHE & iR A HAth iy 21 T S BE
%1% 3| Python,
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WPRGELEHE T 2R Python (B4, 3.7 #13.11 ), #X£yERE%] Python 3.11 J53) - AR %5 5) Python 3.7,

Sk Ar S

[py -3.7 ]
AR EAEE ) 2 2231 Python 2 AEGET AN, W22 PA N v s

[py -2 }
WEREHETIDA TR R, RIS 228 R 8 -

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

B A -
He

[py --list ]

R Y HE %24 Python fiUAR .

-x.y ZHE -V:Company/Tag ZHMIMAIER, B AR ER) Python 1217, WIEW ek H T
python.org PAZNHBTS H AR . ATAR[ 250G PEP 514 #4733 W02 4T IR B i R B . ——1ist 4o
AR -v: #X0m iz it

M -V SHET, 5 Company RHEERERR 62k B %8 Bz, MALEEE Tag KFkPok A ird
BT HBITH . HHEEA RS E R 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

BSRIFIFEIL (- 3) K A RERR B %L Python ZATAAZATI, MIAEHHALY KA. (Hig, e8P
(=V: 3) WERFEFR AT RAS A T o

Company S £ 58 5 FAF R _EAK/INE AR Ty AT IR AL . Tag ME2AESE B P4 AR BT 88 _EadbAT e e, B
R T R — DA R IS 2T X ARVF -V 3. L IERC 3.1-32, (HORPERL 3. 10, Tag e i it
FrHERF (3.10 He 3.1 3, (R HSCARIATHCRE (-V: 3. 01 FEARILHE 3. 1),

[Fl# 1818 (Virtual environment)

16 3.5 KR
55 2 2 B 5 7 B 45 D9 0 Python IR, 9 ELIE BT (B R AR ME BRI veny L8R o 41
virtualenv TH) G T gk, RSB (2T MRS RO MRER T A 2 2310, BB 2R
WRRERE, WEAIREIREE, SRR 4% Python HUA.
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MEIE
IEFATEE— K Python A - A4 hello.py 3L, HHWEITHAE

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

M hello.py FIAER H s, SATPA TR fir %

[py hello.py J

BVAZE R F FH Y Python 2.x ZREHIIA S EATHN R . BRSNS — AT Oh -

[#.’ python3 J

PAEF AT R T BN EGHT Y Python 3.x 5 B 1 BRI Ay AT/ Bl—HF, /R AT DASE R B L 8 5 FAS [
SERF. BOAREZHE T Python 3.7, G225 —472 #! python3. 7 HRAMRM 4B FFTEIH T 3.7 AR
AIER.

HER, SREAMAARRE, # “python” R L 2234/ Python 2.x MIHNIRA . X220 T 16 J5 A &
Heg¥ Unix, Hrar4 python il # 24§ Python 2.

et =m

LRI %A A B4R S Python SCPE (B . py, .pyw, .pyc SCIF) MR, XRG4 L Windows BEJHAY
PRES OB H AP — SRy, REET R SRR, B TRT DAGE AR 7] i TR L A 5 1 6 A RBCAS
XE 2 A AR, BN EBIRE AT PARIIN SCRFZ A Python A, BAABGR TS —ATHINE .

4.8.2 Shebang 1T

URBIASCHER S —4T0A #1 JF3k, JWFK N "shebang” 47, Linux FIHADIE Unix #4E R GHA XX LA T AL
SCRE, ENTEETEIE RS ERIRAER BOZ T AT A . X5 8l e irAE Windows || Python AR
AR TR, BRI GEER T eI .

ST ftifF Python fHIZAS #7 fY shebang 4775 Unix A1 Windows 2 [B)#%4H, %8 sh#s X FiiFL “RBIl” 4RI E
TR . SRR A2

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

e /usr/local/bin/python

e python
B, R PATF RS —4T R
[#/ /usr/bin/python ]

B 2 -6 F ZRIARY Python, [FIATE Unix 4R 5142 Python JHIARE 44 TiX—47, RN 1% A BLIX Se i 4%
] DAH SR shaR I E R B 0. MR ESHE Windows F4RE — AN A, A 2E7E Unix B M, IBAEMW %M
HPA /usr FF3LH)—4> shebang 17 .

ARAa] bk R L ar S EB T DA I8 iAs (AT PAGCRH FEEAS, W] DA FEERCAS IR AR ) BN E%. It
Ab, AT PAE IR IR B Z JGas i =327 iR 32 R AR . Bt /usr/bin/python3. 7-32 $fiF KA H
32 {if python 3.7,
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TE 3.7 WG M python Eizh#% 3.7 Fhf, ATIPAEI™-64” IG5 20 H 64 (A, ILAMET] DAFE & — > A
SINZER AR IR IAS (B /usr/bin/python3-64),

FE 311 SRR “-64” JRZREHT, BHESBAN AT E N 1386/32 AIZRM” . EHER—FF
SEMEREE, TR -V TAG BEOF I 5E 8N PR% .

shebang 7] /usr/bin/env JEX A —PNEIMNOFE A E M. AT L2 Python fRREF R, HEX
FHAERT PATRE 7 H 5% PATH 8 R 51ENE — NS5 A A FRAHVCECH Python BT HATHE /7. X X MY
T Unix # PATH JUATI RIW env BF T H. AR TCEREE env 54 2 505 — A BOH PLEC ) o]
PATFEY, HZS 02 A python FF3K1Y, B RFHER X HAD B2 Sy & B G IR R AL B . o A AR
PYLAUNCHER_NO_SEARCH_PATH CHATE{H) KBk Xt PATH 2K,

TR PERCIE LR AL AT — Y H-S IS ATREAE SR B8R0 INT S HE Y [commands] —Fr i idk. X u g

SRUAXTURE R GER VA TS T U PR iy . i A PR A — D B 280 (TEH-SBUSA TR AT

gﬁf?‘jﬁﬁﬁﬁfﬁéiﬁ) s TR R B T AT RE 7 RO e BE A (FEINT 8 7 R4 RO S ek VR S
BT ) -

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

AT A S AR INT ST 1) Ay B 23 1 24 1 Windows 1] FHA TR P 1 246 568 SR 45 75 B A SR H Sy i
o BXNT Windows & J& B MIASR BRI, BN b 22 e B AL g A, AR IAT 45 Unix XS shell
FEANAA o XA LA ES 1S, FHAIAR S ZASH, FEEZ AR SN AR AR A LA I 2%

4.8.3 shebang {THIE%

shebang 771 1] AJH E 4% 154 Python AFRREGR I MR . 28GR L, AISRAFA X AE shebang 17

[#J /usr/bin/python -v

A8, Python LA —v BT fE 5h

484 BHEXL
@it IN B

J& Bl A% R R W i SR LEi AP Y AR A H® PR py.ini (¥LOCALAPPDATAS If
Senv:LocalAppData) PA M ESI#R e H 1 py . inie [RIAERn SCHRIE 29 H T R84y 45l
&7 A (B py.exe) 1 %107 HuAs (Bl pyw.exe),

PRI SR AR B E LS TRT AATSCPESS 0 ind SCPERY A E S, DR R AR 55 0 1 i SCPF
ABA G AR a] DA 1% 425 ini SCPEH AT A2

B X EKIAEY Python kg2

FERLEAG LT, AT DME A A5 A IRGERT, AT E i R (I Python AR . AN R E AT LA L HUAY S
IFk, FTRASEEIS IR C) FIURASUEWIAT . Besh, ATDATE ANT-327 B0 “-647 SRA5E 21K 32 fiid e 64
(VSR

{5, —A~ shebang 17 # ! python fTEA MUAKREST, 10 # lpython3 A —MHARREST, EHRIEE 1
FEHA

WERAE Ay O BIBRCAS IR EFRT, W] PABLE PRS2 & PY_PYTHON PARGEBOAMCAS REFRT . UK BLE,
BRI K37 o %78 AT DASR S BB I Gy AT A I ROAEAT (], EAn73”, 3.7, 73.7-327 5("3.7-64”, (TH{ER"-64”
eI ASE 1] Python 3.7 sl B i A H A & ) SR Bl - )

4.8. EHF Windows B Python 5zh2% 47
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TR TR B R ASBRERF, W] DA B R4S B PY_PYTHON{major} (HH {major} 2 LAY
Bl FEERARREST) DA E e IRAR . AR B R BX AL AT, sl a2 B 2225511 Python HRASH:fifi
B AR B BB, RAEREEHIE, (BiZMA AT BE 2 1% 2 Fe B 2B AR

TEZ%% T H[F (major.minor) Python fiUASH) 32 Vi 64 Vi f#) 64 i Windows [, 64 [ RAKIEAIE k. X
TR FEF I 32 LA 64 (7 SEPUER 2 WL - XX T H sh 27 32 (A 64 AR & IERANY - WA, 32 /5
SRR TR0 1) T IRA T3 A2 AR 64 {37 Python 2235 . X AEHE A AU S BI#8 09478, HAIE PC L4242 THf
BERRA, MR AT 2207 (B, RAE 32 (e 64 74 Python FIAH LY /) J5 sh e 215 2 i e %
%) Wbk, ATPATERRAUEPASF A T RER) <327 Bk “-647 SRR TR TR
i :

o IR EAHEF EEI, 4 python Ml python2 RH{f 2224 1 £% %7 Python 2.x JiiAs, 654 python3

R B 4235 1) Python 3.x.

» fird python3. T RARAARIEMMEIL, FNAT 5E4HE -

o W PY_PYTHON=3 , fiid python Fil python3 HSR- T %87 42 ) Python 3 fiRA

o WIS PY_PYTHON=3.7-32 , fiyd python ¥H#i ] 3.7 (1 32 A2 B, TMifrd python3 B H &4

%ef) Python (PY_PYTHON MRAEA MR E T FEHRA, )

o UMM PY_PYTHON=3 H PY_PYTHON3=3.7, fiyd python fll python3 HERE45AIMH 3.7
FRERIEAR AN, W8] DAYE R ah AR P (68 A AR INT SO e SR [R] A 8. INT S 3543 - [defaults]
, AP SEA T PY_ A ER AR B ] OF R INL U A A KNG ) o) BRRAR R N
2R T INT SO S B N2

f4n:

o ¥ PY_PYTHON=3.7 %[ TAL5 AN N4 INI (-
[defaults]
python=3.7

o HE PY PYTHON=3 fll PY_PYTHON3=3.7 f4TH & AT NAM INT 3C{:

[defaults]
python=3
python3=3.7

4.8.5 2

W FREEAF f PYLAUNCHER_DEBUG BV iR CHATLMIE), Bal#s itz Wis BT 3] sderr (RPEEHIG ). B
S HARBEMBIBETE LR, T Y RV REF CoE MY Python A, 5 BUAS T 156458 DA Ko
FF 34T B F5 Python FSZFRan247. BT H b2 F A

—

4.8.6 IK1=1T

HIRFFEVE R PYLAUNCHER_DRYRUN CUEE (HIERE(H), RIEMHIL A BTIOn S, (IR 2%
2 Python. M T4 (4 50 AT 46 W48 5 TT-ELBE 1 ) Python 9 T SORBLALA AL . VRS A SIb
METH 0 i S5 P U8 AT, T2 ) o T TG EE T
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4.8.7 LHFEE

IR PRIEAS B PYLAUNCHER _ALLOW_INSTALL L4 WE CHARA(E), 1Mk KA Python AN A 424510
A PAYE Microsoft Store 3545, JEhas kit 20w . X REFR S b T8e Bk 5e i, PR AT BETR B BB AT
a4

#HNAY PYLAUNCHER_ALWAYS_INSTALL A8 R 53805 sl 4% Al 2 221 ¢ 3% Python, B & B L9k 2] .
XFEEREE T H R (3 A 245 PYLAUNCHER_DRYRUN —&ffi ] ) .

4.8.8 REIE
Python f21 20 24 1 AL IEI DA OIS, AREAYIE, WA FERTAETT AT S H 5 Python A B0iR HITS
KA.

B A FCRAE AU P RN, BRSBTS T ASM A HeAb A T PABRIGS U E AT
X U2 H 2 DA BRI BRI 51 6

2T =37

RC_BAD_VENV_CFG 107  #3%| T pyvenv.cfg {HXHE IR,
RC_CREATE_PROCESS 101 J=3h Python 4.

RC_INSTALLING 111 ZHEEEg, HadFHEERLEEEZET.

RC_INTERNAL_ERROR 109 RTiMAMERR . R EFETAR R .
RC_NO_COMMANDLINE 108 JFoiEMBAE RS ARG 21T -
RC_NO_PYTHON 103 JoyEEN FrE R R AR .
RC_NO_VENV_CFG 106 3 pyvenv.cfqg {HEG KT,

4.9 EER

X BEVERELATEANY Windows JEREXS sys-path-init H I HiAHEAT THME.
LHRAF] . _pth R, sys.path ZUWNALE Windows FIHFERY:
o TETFIGIE, IM—256H , ZAHMN T 4 H H %
o WERIIRAS & PYTHONPATH AFHE, W35 % & hrd, WHEETRIFMILAH . HERE, 78 Windows
b, AR R R AR A S B, AR T IR g AR AR R A E S (Co\ 4R).

o FANRYT N R B& AT AT DA E A T B Bk [F] B S i B 3 % HKEY_CURRENT_USER #
HKEY_LOCAL_MACHINE 4% 3% T % \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro DRGS0 B 1 B AR A JR VR S BROA L 10 148 R 5 B AN IR AR AR I B sys . path H1. (3
HER T B 2R 0 U6 HKLM,  [H ik HKCU i@ =5, )

o WRBE TR pyTHONHOME | WX HARE N “Python FH K", A, = Python AIHATSCAF
&AM T E AL “landmark 3L (Lib\os.py 8 pythonXY.zip ) PAMEW” Python 2 HE & IR
#| 7 Python F H 5%, MIBETZSCIe A HH X1 1 H %] sys.path (Lib,plat-win %), 70,
10> Python F&72 52 MAEAELETEME 22 1Y) PythonPath #4375 (1) o

o Q4R AE] Python Home, WA 8% PYTHONPATH BREiAr i, I HARAR M5, W6 A -H A HH
& H I ERASAZ (Bl . \Lib; .\plat-win %%%),

UNSRAE 2] PAT SO 55 1 B ] AT SO F_E— G F R P R E] pyvenv. cfg SCPF, MIPARAERIE ] -

o AR home Jg—MEXEKAR, FHH PYTHONHOME RULE, WAL U6 (7 E W LB AR A 2 0]
PATICPRI AR

49. EZER 49
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B HGEITA I &RIE:

« 1817 python.exe , B(7: Python HgH LT HAt exe (Z23HUA, BUE K H PCbuild H%) I,

DR, HARENR PO, IRAEBEEIER TR AL R ERAR

o 24 Python B TE; —Pexe (RRIFWHZR, ik COMIRASE) I, FFALHEWTH “Python Home”,

BL TR ATENR R OB . IR SRIBGENE R PR A <Y R P4

402 Python HOARFIE Y HRH HECATENRIE (R4 .exe, —SLAEHaRMERNE), Bare
FHEI— 2R A — LR EARE B B AR A B A

X IR LEALEEKF Python fRZE R LY AR P S AT IO, DA EREBCRFB 1k 5 HAth 2w 5 -

o TEBHATPAT PS4 . _pth SOPF, HAP e H ok R 2R FRIPR RS & v 1) Hh B A

HZM site , BIEFHE import site.

o GARARFE B SR HAT SO NEL python3.d11 8 python37.d11 , fEPy_Initialize () ZHi,

A py_SetPath () 8{ (£/)) Py_SetProgramName ()

o JEERI/EZE TS PYTHONPATH FHAEE s A N AR F I python . exe Z HiXE PYTHONHOME .
o WURGBORREM I RIm AW (B, &R MITE#E1T python.exe [ EHR) , WAL

% H 5% HPAFAE landmark SCPF (Lib\os.py). (R, 78 ZIP SRR SR EIZSCHF, (B2 )
IEHf 44 14 ZIP SO )

TR BB 2R 5 T ) 228 R Y SO R S S T 5 N AR R e — R bR UE PERY B AS . 500, P AT RESAE
i P s B AR IR B ), SR NSRRI, O HA SO REATI SR 28 S 2 B R A
Sl AL R AR R AR R R AR Y S

TE 3.6 MU S B S . _pth S CHFF M pyvenv. cfg R T applocal #E.

TE 3.6 MY EE B 24 5 $0F T SO AR AB RN N pythonXX . zip VENIEFERIFR G -

£ 3.6 L2 B BEEIH: 7E Modules (/& PythonPath) NS 8 & BT AT LAE T importlib.
machinery.WindowsRegistryFinder S A . 7F Windows bt 4RESAE 3.6.0 e B A4 =/, H
FERFR AT B B AN E] sys . meta_path.

4.10 BffhnsEiR

JUE Python 1y HARZAEFTA 15 AL BoAH, {H2 Windows A —SEMUBFRFVE . FERRIEZE RIS TR — L8
REHFIAC TS F B (1 X 2

i E T Windows [AR RS S HE mswin-specific-services H1 .

4.10.1 PyWin32

Mark Hammond ) PyWin32 2 —2 T =2 Windows i@ L HRFBIE . X AFE DA SE AR T -

o QPPN SAEAL (COM)
o Win32 API IFf-ny
o Z[EHE (Registry)

FHMHIE (Eventlog)

« Microsoft Foundation Classes (MFC) F /AT

PythonWin J& PyWin32 Pia7 i) — /sl MEC AR . B2 — AW EIRE A T ik A IDE,
hE%:
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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Win32 How Do I...?
iy Tim Golden 73

Python and COM
r David Ei Paul Boddie fiff3%

4.10.2 cx_Freeze

cx_Freeze #f Python JHIZA04E AT P4 TR Windows FEJF (*.exe SUMF). SARTEMMERIES , RH0A] AT AR
(A AR G 75 F P 46%¢ Python,

4.11 #F:E Python £ Windows

URARAREE H T 415 CPython, ¥ Yo B 2 AR IR AURS o AT DATT Bdsoff A4 TR A QRS B A T oY

JEAR TS A0 Microsoft Visual Studio (i #4@HfR o Jy SEMIT H SCF, B2 M THEE J5 Python HUAS 1) 44 -
AT PChuild B,

A PCbuild/readme. txt PASRICAH KA SRR —fE & .
A XY REFER, 1527 building-on-windows .

412 HibFH

W% Python R RWI A JE, ATHICFFDARIE 23— P& (T P EIF A A G . f# PEP 11 7
FRFTA S SRR - B B TR R R

+ Windows CE [H Python 3 2 /N A7 30RF (AR 252 3 HF 1) -
 Cygwin <https://cygwin.com/>"_ “ZZREFE 7t HRE L 7222 “Python fifEfEes HITHEE.
A X B WIF LR HEIE B, 127 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://peps.python.org/pep-0011/
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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CHAPTER B

£ Mac % {&E B Python

=4

Bob Savage <bobsavage @mac.com>

247 macOS [¥) Mac -1 Python £ )50 0] |- 5 HAth Unix & L) Python JEF AL, (B4 —LE&0 A FRIE Qe
JBIT ¥ (IDE) MR EAFE T -

5.1 xEFn<3E Python

macOS B Z7E 10.8 % 12.3 fiUh % T Python 2.7, IR Python %3 2R 355 A% (1) Python 3. FIRHL
PEALT 24 BT Python “universal2 binary” 45 hR, B W PAYE Mac 1J# 2 Apple Silicon F1|H=; Intel b FHEs R
AT

TE L FARNR NI B e

* fRfY Applications XS &A 4> Python 3.11 3. IRFFEXHLILE IDLE, ERIENE
J7 Python ZATHUbRHEAL G/ 1T & #7855; DA Python Launcher, 'Ef5TANBEAE Finder Ul
Python A #4E .

o —/MEZE /Library/Frameworks/Python. framework, ‘Ef5 Python o] AT SC-F1EE . 2o
FERF A B RN E) shell B4%. HHIZL Python, RATARSHHX =AM H o K4 —> Python ] J047 3L
PS5 CE /usr/local /bin/ H1,

#(E): 7F macOS 10.8-12.3 I, Apple #2it Python iR A4 5l 2¢454F /System/Library/Frameworks/
Python.framework fll /usr/bin/python. RZAAN L& Mol ML N2, K Ei1H Apple £
1 Apple BUES =y AT o IR QRVRIESE M python.org 224 BEFTY Python A, AR 2RI THEHL LK
A WA NRMEER AT Y Python 2235 KR, R SR AR A F 5 S R B T RO B E R — BU2 E R E N .

IDLE f4fi—> Help 3¢5, FRiFfRTj 1 Python I, WIRARIE 52 4 Python 7 FHR AR 24T 46 B 351% 3C
(EREUE G P

AR AR A HoAtL Unix P22 1 ¥ Python, AREWRMERZERIA BIAE Unix shell #147 Python [EIAS 43«

53


mailto:bobsavage@mac.com
https://developer.apple.com/documentation/macos-release-notes/macos-12_3-release-notes#Python
https://www.python.org/downloads/macos/
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5.1.1 #0{F#A{T Python [l
fFE macOS b A ] Python i )y st 2 i it IDLE SEM0TT RFRES: WS & 4 1 B 4 T 1L (IDE) B 479 7
IDE JZFTIM ] Help 2.

WRARAE M Terminal % [ iy 2-478L Finder H1iz47 Python JIAIS 24715 Je i B M — D gmiB A R B8R Y AR .
macOS Hily T2 MrMERY Unix Gy 247404845, Hh {4 vimnano. QSRR H Mac XA ) S 45 ,
84,3k B Bare Bones Software ) BBEdit (Z: I}, https://www.barebones.com/products/bbedit/index.html) J&—3
HHIERE, IR TextMate (I https://macromates.com), A IiEs3E Macvim (https:/macvim.org) A
Aquamacs (https://aquamacs.org).

T K A TEIA, IRLZEERR /usr/local/bin {iji shell # 7 FfE
1€ Finder A TIRIEIARE, VR4 W2 IH :
o F HE 43| Python Launcher,

+ ¥4 Python Launcher i finder Info #f T RIA (BT . py BIA) FOBLE B B ERIALY.
A7 . Python Launcher 434 Ff RS il IA ) el 2. SEIUHESE VPR A B AR T
TR S eI, B 3L Preferences 3 HE T4 Rtk BE PR

5.1.2 %@ GUI #1700
YHAEE A Python, {REEZEVERE—M macOS [YIRE Y & : Bl Aqua Bl SFREERENEL (Bms2, F

ﬁﬂ GUL (B LENE N ) FHEARIA) AT, (/] pythonw (il A2 python ZEH)iE
FRIEA,

Python 3.9 |-, #RA[PAf#E ] python ¥ pythonw.

51.3 B%E

macOS |1 Python 45 A FriE Unix FREEASEEHIUN PYTHONPATH, {HEE M Finder 5 5h iR T 145 B % LAy
HZAEPRER) 4 Finder 75 )5 8 AR 2 EHURAY cprofile B . cshre. RFREAQIE—A S ~/ . MacOosx/
environment.plist. {#[EZ W Apple i Technical Q&A QA1067,

g K245 Python W 245 E., 155 R« % 49004 Python &4 —7,

5.2 E&{tH%IA (IDE)

Python P TARHER) IDLE JT & 25%. W] PAYE https://www.hashcollision.org/hkn/python/idle_intro/index.html $%,
#|—fwA X IDLE /44 .

5.3 Z&#IMY Python EfF

AN EFE R Python Packaging User Guide,
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https://www.barebones.com/products/bbedit/index.html
https://macromates.com
https://macvim.org
https://aquamacs.org
https://developer.apple.com/library/archive/qa/qa1067/_index.html
https://www.hashcollision.org/hkn/python/idle_intro/index.html
https://packaging.python.org/en/latest/tutorials/installing-packages/
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5.4 GUI {32

A Mac |8 ] Python 2R ZE57. GUI JiE R 31 238 1H .

PyObjC J&—1i Apple Objective-C/Cocoa HEZL[Y] Python [FI%% (binding), i /& K2 MBI Mac BRSO HERE. A
# PyObjC I &il, #F [ https://pypi.org/project/pyobjc/,

HEER) Python GUI T HEMZ tkinter, FEREFER Tk THEEM: (https:/www.tcl.tk), Apple ] OS X £
F 7 Aqua JFAE U Tk, Bt iUAR T PAGE https://www.activestate.com "NflFRI44E; B n] PARE R UGB B 4h
BE.

F 144 HiAtlh macOS 1) GUI T HA7 Al it pk#% :
o PySide: Qt GUI T L4 [{)'E J7 Python 4§ E 1.

PyQt: Qt [ A4 Python 45 {1

o Kivy: —3 SRR B 3% & 157 & GUI THA,

o Toga: BeeWare i [ [1J—#B4y; SCHEAM. Bahikss. Web Fiil & .

o wxPython: —FCE RpsE i #AE RGN 8516 L AAL

5.5 9% Python N HIERF

H— R G THWRHARE) Python RS A1 57 K A7 1 b R -
o py2app: % HjET Python T H 417 macOS . app #4-41.

o Briefcase: BeeWare i [ f—3B4r; —FKZHFE macOS _FAJE . app 84, FFREE PR M A AIER 5
TETU T,

» Pylnstaller: —CEad G M SO H SRAEA A AL S 53T TR .

5.6 HitbEiR

Pythonmac-SIG #4152 Mac - Python J{l FFHIJT A A G4 LTS SCRFBE:
https://www.python.org/community/sigs/current/pythonmac-sig/

5 —{E - & 52 MacPython wiki :

https://wiki.python.org/moin/MacPython
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https://pypi.org/project/pyobjc/
https://www.tcl.tk
https://www.activestate.com
https://www.qt.io/qt-for-python
https://qt.io
https://riverbankcomputing.com/software/pyqt/intro
https://kivy.org
https://toga.readthedocs.io
https://beeware.org
https://www.wxpython.org
https://pypi.org/project/py2app/
https://briefcase.readthedocs.io
https://beeware.org
https://pyinstaller.org/
https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython
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CHAPTER O

#mEE =R IDE

;ﬁ;fcgi% Python 4 A2iH 5 WS MOIT A3 . K HEM AN OT 2 BRbE S RREIA R s, Wi T A A PEP

15171 Python Editors F11 Integrated Development Environments PAZREUSE 331 3,
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https://peps.python.org/pep-0008/
https://peps.python.org/pep-0008/
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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APPENDIX A

>>>

83X shell (R Python #2787 0. 5 I RETE LR oh DAL B 5 AR A T I AR R 91

AR

2to3

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAEEE—HEEAS (decorator) 2 4%, Bl AFEXABIE, BB\ shell HRH7H
# Python $E£/R“FIT.

o B Ellipsis,

— {7 % Python 2.x FEsCHSEE/E] Python 3.x FEAMEAY TH, B /27 BRI AHS S AU AAH 2 P A AL
BEE, T SRR M AR 30 S BT G i JER Fr AT T Al 24

2t03 FE 0] PABEME R X HH DA 1ib2to3 il B4 T MWL A DB, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (fill%JEcKE])

S EREE (REE ABC) #4t T e Mk, 1EEduck-typing (B8 FR(E]) Mitizc. Hih
I FANT, B2 hasattr (), RIS SU A MBR SR (100081 AT/ (magic method) ) .
ABC [EI[EJ##Y subclass (FHHE]) , BMERER H 75— class (BHE]), {HJ5A[# isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python 4 #F £ [EE ) ABC, ARG (1F
collections.abc i), #F (¥£ numbers #igl). &% (FF io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H T ABC,

annotation ([EJf%)

jgﬁlﬁﬁi-?é%t class 1. M2 Bl M EEAH B BERE. BIEG, ERHAREEpe hine (ZUEHR
) e

TEBATES (runtime), (W35 O (EVRE VAP, (ALt 8. class B PEANR N EAR, &bk
FEETEAEAH . class fIR Y __annotations_ 4F5KETET.

#52(Flvariable annotation. function annotation. PEP 484 1 PEP 526, 52 ¥h HTh e ER . B
EVRR ) e R B 8 5% 22 [E) annotations-howto.,
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https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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argument (5|%{)
WL B X IRF R (R 46 funcrion. (Bimethod ) WYfEL. 51 90 Wi :

o Bl4E5 5] # (keyword argument): FERAIEN . PAEREITE (identifier, B4 name=) BHEEMD| 8L,
a2 PA >+ #& 10 dictionary (F8) [EWEBEIER S #. B, 3 A1 5 &ZPAT complex () PFEIY
) BH ST |

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

« 13 3] $& (positional argument): 7 BISEF S BT B, BLFE| HOTHE— 5] 081 0 A I
B, A (80) 1) » 2 g Riterable (FTIRYILE) 0 TEEREME. BIA0, 3 A1 5 HRE DA T I o
H i

complex (3, 5)
complex (* (3, 5))

51 W v A ek AR T A B . BV SRS (R e AR B, S (E calls Fofifi. 7ER%
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

ks ETER N parameter (2%%) WH . # JEEPH5 SR 282 M 2E], PAK PEP 362,
asynchronous context manager (JE[FR]2B5EEEPIZS)

—fH "] PAFE i async with BRIAX T REROW M, MEZEMEE __aenter_ () Al
__aexit__ () method (H¥E) ARIEEHIN. B PEP 492 5] A,

asynchronous generator (JE[RZBEH:2%)
— 1l & [a] {# asynchronous generator iterator (AE[FHEIAEFEEE) MR . BEHERRBE ML async
def &KW FERZ (coroutine function), HAFM R B T vield EHNK, BBA M —FRF W R
async for [FIEMME.

T AR AT R AR R — AR S A 2 R 2, (AR, TR R R R R P E A BEIRE
(asynchronous generator iterator). & —FFIEMN R IEARENERE, IO e mfiag, AR %,

—fE LR B EVERS R TS await N, PAMK async for fll async with PR,

asynchronous generator iterator (|R]35E): 25 [EURES)
—A{{E asynchronous generator (JEFIEVAERE) RECHT B .

& B —{Hasynchronous iterator (AE[FHEUREY), B EVPA__anext_ () method FIFIYEE, & [a]{H—{F
Y (awaitable object), sz TIERI A E A g8 R0 348, HEBEI N yield HH
s

B yield Y EEBART, ERCEMENTIRAE (GG B EU W E T 1) oy BARK) . EER ¥
EA ZEREVAS 1 __anext_ () [BHER A S5 A RO ERE, & e iem kihy #4538
1. 2 PEP 492 #1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— B4, B R PATE async for BRAX i . MHMEER __aiter_ () method [A] {8 —
B asynchronous iterator (FE[FENLES). B PEP 492 5] A,

asynchronous iterator (JE[RI2BERES)
—HEAE __aiter_ () fl__anext__ () method ¥4, _ anext_ () WA E—{fawaitable (W]
EREIE) . async for ETIERIAENERAY __anext_ () method Ff[MIE AW S5 14, HEIE
5% stopAsyncIteration 4. i PEP 492 5| A,

attribute ()&M)
— (W B LW A BB O, RZ(EK 2 Be a1 1 ) 3 0 R 355X (dotted expression) )44 g2 B8 . @i,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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WER— M EARE, % TR — R AR A2 h identifiers JIT € 36 2 S EVRF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA G 70 PR ARA I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fHE T ATE await R PR AP BT UE— W coroutine (h#8), B2 — M4 _await__ ()
method ¥4, %552 [E PEP 492,

BDFL
Benevolent Dictator For Life (& B {"25M# ¥ ), X4 Guido van Rossum, Python f{#3E# .

binary file (—iEiHIEER)
file object BRI F % WAt £, —HERISCLERYBITAFEA " HERIBER (' xb, twb ' B0 b ) TR
ff. sys.stdin.buffer, sys.stdout.buffer PAMN io0.BytesIO Ml gzip.GzipFile [5LHiI.

w2 Eext file (CFAEZE), ER—MAREERIEA str YWIFRRERY.

borrowed reference (fiJ[]ZK)
1£ Python [¥] C API /1, 55| &4 —FXE5IH, HRAZNREREFAFTEZTI . RS
BT SAR B — SR E . BN, SR RS v AR B R S ) B e — 1 strong reference RAHER T .

$tborrowed reference WEIY Py_INCREF () DA E R (in-place) $#[F|[Flstrong reference 2% it sk B
BRAERZ A BEAE SR — IR A 2 B2 migisH(E) . Py_NewRef () pRzCT] A & — BB ) strong

reference.,

bytes-like object (FEfycalH ¥tk)
—{l] 37 4% bufferobjects H BEFIME HY C-contiguous B m Y4 . BHEIEIIEN bytes, bytearray #l
array.array ¥, PAKFFZHE RE) menoryview Y. FEA oA R YR R BEHE 3 ) EORHT)
FIEEE SGER AR, fF 2 IR SR socket (FHEE) #Hik.

A S S R R ORISR EE e M RRIE) [T SR AT R . T
S G 1 I Y W45 bytearray, PAMN bytearray i memoryview. HAWM) AT HEE G E
PHEREAEAEA T (THEEMEOCER Y] ) B B FE bytes, PAK bytes Y

memoryview,

bytecode ({iJCHfE)
Python f) J5 G5 & 9l s i AL JCALAE , /2 Python F23UFE CPython B i##k FFIEIF R, 3 01oc4l
WSt S AFAE oy REEH, PAUEES AT — (RS R REET S sk (W] DAAS F A J5 0 1 =3 A
SENTCALNE ). Sff [PEEES (intermediate language) | $E(E) 28 T4 — 1l virtual machine ([EH5EH4RS)
b, RE(E S G AT B 5 C AL S E A M2 (machine code). FEHENE, (ocALAEIH 2
FEEAE AN A1) Python [EHEEME RS 2 FIEVER), WASREYEAIRI AR ) Python 2 F AR FEFIEE -

(L TCALAGAY 451 mT ATE dis A EI SO )

callable (n[PERLHy{L:)
— 1l callable & R] PAGEIEIL 4004, WEIYIRE AT BE DA RANE A 41518 (55 Wargument ) :

[callable(argumentl, argument2, argumentN) ]

—A{ function HE AL fymethod #B %2 callable., — A BE __call () H¥ER) class 2 B ] 4L 2 1A
callable,

callback ([A]If)
VIS | 3ol (0 1) — 18 B A2 2X (subroutine) pRIZX, @ E A 2 LA R ] B LA 7«

class (Hi([E])
— W A ST B A A . Class 1) 8 3838 % & 2 7 method [¥)E 3%, i8¢ method 1] PAYE
class [ BB LA THAE

class variable (K([E/528)
—fBIA7E class R EFE, HIERZ HAETE class JEIK (GBI ZAE class [EFIH) BB 588,
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complex number ([E]4%})
—HIRM AT H BRI TE, AR Bera e 2on B — M g —mERR . Bt E
BOEAL (-1 AT R) M EERy, EAEE R P (E 1, TS 5. Python [Flg:
THEEE R, ERAEENRERIORER: B MEsn 5 whimE, flans+13. 558
# math BAHFI TR R ES, FSEH cmath B, EVS00 6 A& — A i R SR ae .
WRARE A 2B 2B e Mp R, IBEAT-AEREE /R ] PAZe e Z 8 e M.

context manager ({5155 H1%S)
FEwith AP HETENY _ enter_ () fl__exit_ () FESEEHIFERSH NS, &0 PEP 343,

context variable (1i5hE5))
—{R A, HAE W DRSS B SO SR I A AR, 38 B AT 4 1R % 7 1% (Thread-Local Storage),
R, — S AT TR A AN FERE. R, BNMESEEE, F—MRfTsEh et es
ZARNESE, ST g, RAEENTAIER AT # (concurrent asynchronous task) 1, 35
hrenyiBE]., #2[E contextvars.,

contiguous (&%)
S — A 48 17 [ 52 C-contiguous B /& Fortran contiguous, HI|'E & e gy ¥ [El 2B 8. Z 4 (zero-
dimensional) ) & f [ #[ 2 C M Fortran contiguous, ¥F—#E (one-dimensional) [#%1] 4, I8 H UALERCIE
B AR AR HES ), TR T E R A LR ERY . 7E 2 4 (multidimensional) C-contiguous 41 5t ,
Fiere AR AR AL A M 5 R AR I H R, SefR— &R 5| s ki, 4RI, FE Fortran contiguous [fi%1]Hr,
E—RREG bR

coroutine (i)
e 2 R A (subroutine) (1) —FH B [EIREFEMITE A . mIRR IS A 5010 1Rl ) 26l A (e 57 — {081 el ] 2k
iEH:'u%ﬁﬂ%ﬁ%%ﬁﬁl%ﬂ%ﬁ%ﬁ?ﬁ@/\‘ REAEE . EMREELL async def BUAXBEE. 7
2 [F] PEP 492,

coroutine function (IFErAR)
—{H [ coroutine (FAE) PFRIRR . —HHRERXFEDA asyne def BkwiwEss, Eaeaas
await. async for fll async with B85 . SLEE#EFEH PEP 492 5] A,

CPython
Python 2R FES HUTZUE B /E (canonical implementation), #§Z$1i{E python.org I, [CPython] i #FEEYE
WhBLRFREAE T, DAl A I EEVE B B REF W E/E, 140 Jython BY IronPython.

decorator (ZH:fiiz%)

— e, EERES MK, BTG ewrapper BEE, #E HIE-—fE K =X 1) 4 (E] (function
transformation), SRS REH 2 classmethod () Fl staticmethod () .

Hetian ik HUE R . DA 8 e U FRAE R 3R R SR -

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

@staticmethod
def f (arg):

Class WAAEAF RIS, (HAETREILLBORE . BN SEahg i E L E, w52 E e 58RI class 5%
IR A

descriptor (1iiA%%)
EfIEXT __get_ (), __set_ () Bk __delete_ () FEMXS. L REW MR, ©
HIRFR S EAT M e B M EE R Bl . W IEOLT, A a.b RIKEL. BB SR @ e &7
a B FIAPERZFRN b IXTE, (HUER b & — D REs, WS AX NS . B IA
FIAR S 2 TR 2 I L Python Y 568, BN @2 B ARMER BLRY, B, H¥E. FHEEME.
K. BT EA BN G A4
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BRI A S method FYSE 2 ¥R, w52 (E descriptors S A #5360 H FH o

dictionary (‘i)
— AN RIEC, FoP A R RS B R . ST ARAEAMTAA __hash_ () Ml _eq () Hi&
HIXT4 . 7E Perl 54 hash,

dictionary comprehension (‘L5 4 iEE)
— BB, AR Bl AT R b ) &R s A e R, (B R A S A — fl = i el
results = {n: n ** 2 for n in range (10)} @F4&—fFd, BA5 TH n MHIE n

** 2, 72[E) comprehensions.

dictionary view (“ZHLiGH1)
# dict.keys (). dict.values() M dict.items () [MEYIFERBETIMHE. SIHRLTF
WA TEH AR, BRI ?Jﬁlﬁ AEIRE Eﬁi‘ﬁﬁ‘fiﬂﬂ%L%M%ﬂ P B EV I - S A AR 4 ) 5
ey list (EB%)), ZHMHM] 1ist (dictview) . FH2[F dict-views,

docstring ([FI=H)
VERZE . REERZ NS — N Fk U I P AR R e . ETE R T 9 Z2ms, (Hoxwt
AR B ITTEZS . BRI __doc__ @M. T EWHTRIENE, FIEEICTE
) SRS YA

duck-typing (' 1-%1(E))
— ARG AT EAG, AR R E Y e B E A 2 e S B IERER I BUmCZ /Y2,
method B J& 1 € B 4l b g e my sl 6 A . (TSR B A e AR — (BT o e s g —[ERG 7, ARE
Bl BT, ]) RNEEG e e 20E, ko ssrn 0 a5 £ LT (polymorphic
substitution) A B A EE TG E. M5 T HUEELR G ] type () B isinstance () JEFFHEL. (2
R, W REN AR 44 % 8 R JalE] (abstract base class) FAfFE. ) S8, Bl # GEH hasattr () I
ik, BUREAFP FEEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F53REALFKF AT HA S ) BT R Python 4G &g

TR AR BB R A, [EERZ ARG %ﬁ?ﬁ@ﬂi‘ﬁ:ﬁﬁﬁjﬁl‘ e MR (E) FL e g Ja e, HA
EAERFZ I try Ml except BAN . ZRMTELFF 2 HAbEE S (D140 C) # RALBYL J@MTE IR T # L .

expression (FHF)
— B AR R ERR AR . [EAIREE), —MER e ses . 4. Birm. S5 ey
A AT B, TS LT AR e R — ﬁﬁiFﬁ,H\ﬁﬂm HAHEM R, EHEFTA K Python i
FH SR RE R T A —Lstatement (BIAIL) AREPHEIES, Bl40 while. H{{H (assignment)
R BASL, MAEEE

extension module (§§ FEEi4H)
—fHPA C 5 C++ HA A4, B Python ) C API ZREEAZ.C S fiff i H R XA 1A T L E) .

f-string (f 9zH8)
PR £ 5 [ERTSR I F e SO ERRE [f i ], e b B R #iss . 72 (E PEP
498,

file object (HiR¥1)
XFANAFFIEI A SCPFR) APL (7 read () B write () %55%E) PAETH FIZ IR S . ARIEHAE
HKIAIE, SO AT AR SO ELSCRE R SCPF . MR AR A7 SO (B i U i) (B b s A/
L WIFZMIX . BT EIES) . U REPRR TR R8I

L, A=REEYO: AR =B A48 5 BRIEm — A RASUT AR . BRI 1o B
HHE . B AR EYITRIEET IR R open () B&xX.

file-like object (KEik§ZW1E)
file object (REZEWI1F) WIFIFEF .

filesystem encoding and error handler (F%RRFHUETEREMAR)
Python Jir i Jil i) — R 4 A A SR PR pR =0, ARG AR B VEE R SRIWALICAL, PARH Unicode 4l £
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EERF .

T 2R 2R S S A 0 ZE AR 5 B LT AR AR I /N 128 (A TCAH . AR 22 R S v A TR b L AR, Al API
KM &5|%¥ UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PR\ A EUASAE

S8 AT A AR 3 R P R X

filesystem encoding and error handler (T’é %R B G HE R B R T K ) & FF Python () &) K
PyConfig Read() B X KB &E: #H 2[F filesystem encoding, DL} PyConfig [ K B
filesystem_ errors,

ek z[Fllocale encoding ([FIK4RHE) o
finder (=43%%)
— A, EaEREELY import AL iRioader (BAZR) .

¢ Python 3.3 BlA, A MMM ST : TIRE F K E (meta path finder) € {§i ] sys.meta_path,
Wis4 1878 B F4 22 (path entry finder) €{fiff] sys.path_hooks.,

=5 2([F PEP 302, PEP 420 f1 PEP 451 DL T iR 8 2401 .

floor division ([n] FIUERETL:)
] T I 2 B e T B MR Rk . 1) N B A T /. B, ERS 11 /4
FHAAERE 2, B float (JFEEH) ERRYEFTRIEK) 2.75 KA. fBER, (-11) // 4BEEHRRE -3,
B2 -2.75 #lié TGS . 3521 PEP 238,

function (pfX)
—HER Y BRR EﬁEIWH?W%E% SOfE . B DARELE SR B 20 7] 0, 8 LT | T g
T R A B AT s Flparameter (2%1). method (J7%:), VA function B,

function annotation (pf ;‘rﬁ.ﬁ)
pR 2 22 3 0] B A —(H annotation ([EJF#) .

ek BRI 3 il R 2 [ER - i, SE e XTI GG 2 W int 5180, EEA—M int WEE:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

oA 2R REVETE function T2 i A REANARRE .
i 2 [Flvariable annotation #1 PEP 484, WA5 IWIhREMI A, BIRERBWREER T, 552

annotations-howto,

__future__
future iR : from _ future_ import <feature>, ®F5/R 4 Eas(d ALLLA: Python K T H)
%ﬁ%ﬁ*%ﬁi%?ﬁﬂ@%&ﬁ%ﬁv e E BRI W future_ BHAGEET feature (3
ft) PTREAME. i import MBLAEI A HORAE, RAT DA R 7 00 ) e A Ao I oy v B 3] it
En:. . PAEEfEEr (sREg8) lETEZIhhE:
>>> import _ future_

>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (3 [mlik)
OB AT R, AR AL . Python SUATIR L, /251 2 BETHY (reference counting),
DA Kz — i B E g 1 v 7 22 BEAE B2 (reference cycle) [ 4 P 457 3% [a] i #& (cyclic garbage collector) ZR5E i .
BRI eas v DA g o AR AH 3 A T o

generator ([FJH:%%)
— A&7 [0] {H generator iterator ( E%%ﬁ%%) FypRs ERERG - MERELA, HARNZEas
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T yield HHERX, fEEAE—RIAME, SEEHR for [EE, BJEPAnext () B, HRMgRHLH
) —{RE
B AR E A AR Fon — A E g, HER g, e R R R EA BERE. B
FIEEREREZE, Bl A se BmTeE, DABHR R
generator iterator ([EJZ:2$E1C2S)
— i thgenerator ([E)A:%%) BRZCFTFESL I
B yield GrE s ARy, ERtiEM B TikeE (CAG s s L e iy y BRIASR) . wEA %
K2 IS, & I pg sty A T (BRSO VR T IR AR J 5 B A 0 R O T[] ) o
generator expression ([F]Z}: 2$i#5%5X)
—(H & EEMC S ER R . EEERMG—FIERAERL, RS M for TH), % THERT
(I et . o DA B — (W88 1f 4], Al B R NG EsNE i 2UEI A 2R 1Y :

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

generic function (JZ%IpX)
— {1t 2 R AL R, % ok B B ] 10 R (B AR [ e o I o) 30 ) O % 1 ) 00 A 12
2 A T 475 (dispatch algorithm) 2E[FI5E .

Y5t 2 (Elsingle dispatch (B—3F) #igEEMH. functools.singledispatch () Hffigsfl PEP
443,

generic type (JZMI%I[F])
—{HBEEIpE 2 81k (parameterized) frype (BUE)); JE#H &M 254 80E], B2 1ist fldict, EHA
A [Eie = FE 42,

g2z ME4BE. PEP 483, PEP 484, PEP 585 fl typing Hig.

GIL
%52 (Flglobal interpreter lock (430 B 2E8544) .

global interpreter lock (4% E%8H)
CPython H &3 I s FHEME ], 1 DARE LR B3R KA — MRS T 45 BEBUAT Python [Rjbyrecode ({57 JCHLES) .
B AR (RN EEAE, 1 dict) HEHEGRETT7FH (concurrent access) [ fEH, Ik
BT ARG A CPython (Y EEAE . e B ERkdy, &6 EEaR B 5 B Z 4744 (multi-threaded), {H
B S b 2 PR O RS REEHR (LAY — KR F4 71 (parallelism).

SR, A Lo AL, S R M BR A SO, B RS O AT R A e A (B 2 S s 4
(computationally intensive) JJ{LHHF, AT DARRR GIL., S, FEEAT /O FE, GIL 482 eyt

I TR T A | B (DA ARSI S0 It SR B ) 1S5 I ER )
[EVE— i) B — R FZHEE R, kB &g Tk, —aRl), S ioaMakre i, aEEes
(EIAERT 2, AT Y 5 o AR AR

hash-based pyc (JEI42HER) pyc)
— {7 TCALES (bytecode) T A7, 5 foff FH A EDMIEL T N A 360 B S A R ) S AR 0B BOU IR T, Al S8 O 2K
M. 75 2[E] pyc-invalidation

hashable (7] §E))
ARG TE A AR BUE AR (EHEA __hash__ O J73k), T LARIR
igﬁ H%E*(g%%ﬁ e () IE) BEMRRH TS AT, WA AT G A ELAT ARG M A b
SER L

] HEEIYE (hashability) ({4 {F 7] JI{F dictionary (5°4) Y8EA set (4E67) WA, HIEIELLEORAS
RERTE R 1 A E(EL

KZ ity Python AN w] S [EH Y (4402 v AR s TSRS S (B4 list 5 dictionary) [ERJ2; AT
7 gy (B wple (JCAL) A frozenset) , HUAHEMBTCERZ A EER, EMALS A2 HER.
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SRR G FE class ROFEH), MRS P G BRI BRI . A A OB R AR 5
(Bl B E R , 7 P AR R B 10 100

IDLE
Python [7] Integrated Development and Learning Environment (¥ £ BHE$ELEL B PRES ), idle 12— E: A 1 %
HERASFI LA RN . TN Python [EEHEE A THUAR — R BRI .

immutable (An]%H1k)
—fH B B ER Y. AT AR . FEHR wple (JUAL) . BEWIMR R RERISCER . AR
— AR [ (LS ZE R A7, RSB ST — R . e M7 B S ENE R Hb Ty, 3 S
f,, Bi4n dictionary (“8) il —1 8.

import path (5] A B4 )
G (S AE A R ) I, TR R AE import BUALIE, @ path based finder (BLHH
R ) 1 BRI £ import W, JLRIESIRIEAIE Y sys.path, (LR TEM
(subpackage) 11 2, ‘B LT R LA AR __pach_ T

importing (5IA)
— AR, —ERALH Y Python R UHE AT A B ILIEAE , #¢0) —MEBAL HH) Python REsXHS{H ] -

importer (5| A%%)
—fHREE SRR AR B finder (F45d%) Wloader (FAZR) Wik,

interactive ( H.EjiYy)
Python 7 —{l BB X B REAs , 18 FN VR DATE a8 M H oo A BOA X A X, 2 RpsA e
EHEF MR, REE® python, ANFEALMIGIH (W GEE R RA BN TR BRI T ) .
B e lEUH AR s A AR A R ER R (RERCAE help(x)) .

interpreted (B:811)
Python J&—ME B iERE T, M AN B aEaE T, At 5 T fEa Sepihy, HIEHG (7 c4LS (bytecode) i
FEASIAE . BFRORIFIREE T DA EYGES T, MR AR S ) — (MR, SRR AT .
?E%@%;ttﬁﬁﬁ%ﬁ%ﬁﬁ@% gt / REEENY, N eMpReeEw WE S ARE .. fis2EBineraciive
HEIH) .

interpreter shutdown (P 22%$EIE)
H Python FLREAVBE ZURBAPARE, B A —(FIRIEEL, 76 S BRI A B e B s, s
AR B ERT A . B &IP3 38 =k % (garbage collector). & REEIEHE 1 1) & B & B iR
PRz (destructor) S 55| I [BIIF (weakref callback), AT PR . 76 B BB BEL A i R =X
BB G A, FEE IR EETREANEAER T (8 RABI12 0K X B A s 2 B )

Hapar PR 2R E, 2 __main_ BEHSUERCETHEAC SHATRE.

iterable (W[[EI{Ci1t:)
—FHBEAS BN IR ] H R A X 5. AT BT R A B HE rA Jp S 288 (40 1ist, str fl tuple
) PARCHEEEARE P A RAUN dict, ST 2 DARATAIE LT __diter () JEESEEL T sequence 1 SL
M __getitem () JrykmyHE EHIR S

R R AT T for MRERVA LA L HALTFE AP (zip (), map (), ..o H—AEN
MRAENSERAL BN EREL iter O B, BELREZNRIENS . XFEAEE ] TXHEE AR
—WME I o AEGEH AE AR, REFEARERA iter () 23 A CAHRAIRINR. for iFRS
F B VR BEAREE A, B — NI ) R Ay 4% 22 B RAEIG BRI R RAFE AR o 2 Witerator, sequence

Flgenerator,

iterator ([E{C%%)
FRER— TR BRI S. ER M ERSN __next_ () F¥E @R HALL N E R next ()
FFBA R B I, 24 3% A FcE v B PRES | & StopIteration {iF. FXBFEAARX &
FIEEEI AR, RS _ next_ () HERSFIKG| K StopIteration, EAAFAMIHA
_iter_ () HEHRRFNZZERZSNL A S, HEASSE W2 EAXTS, nrg T HAbn]
B E KB . — D REWBIINSARLE 2 2 R A R EAQpgAA. Zde x4 (il
list) FEARBRRGHAL A iter () BREEUEAE for TERHEHAER S =4 — AT HE R AR . WIERAELL
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L TR BT P B8 T 20 B2 B P AL B R R — 5 (BT, AR
Gt

1 typeiter SCH T DAFREI T2 Bl o
CPython F{fi:Alffi: CPython {4 W AN SE X __iter () BIEOK,

key function (§ErA=)
S b =X, 5T BR 2K (collation function) Jg&—{B AT HFRY (callable) pR=X, & €1 [l E—{H FI FAHET (sorting) &
FEJ¥ (ordering) (fH. B, locale.strxfrm () i FHAEIA 8 T s & HE e AE 0 i HE v 8

Python 1y 2 TH, #R#EA2 DASH R A Hil e 4w 7 s . BMAHE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () i
itertools.groupby ().

AR T DU S SR . B4, str.lower () method ] RAFEEIA 43 /s HE e 1) 8 i
Ao B, —MH KW A AE lambda EH A go#E, fI0 lambda r: (r[0], r[2]). Ji4h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FJ=1H
58 bR 211 7 PR =X (constructor) o A ] 2 S7 A0S SR pR 2R A 81, 7 2 AT HE )

keyword argument (B8535 19)
w2 Eargument (5]%%).

lambda
i H—expression (GEF ) FraLi)—17 [ 4 7RG X (inline function), 7% pR zCHE I IR . 57
lambda pRIFEEE lambda [parameters]: expression

LBYL
Look before you leap. ( = JE\If&AT.) 17 4 5 Uk G e e 7P ny sl 2 4 22 1, IR R e Es . 2
T EASBLEAFP Jr e B T, HEMRra e fir2E if Mk X

fE—ELZiTaEEEh, LBYL A [ =] f1 T&17] Z M5 IA T BEWSE (race condition) 1)
. BIANPARFEXAS if key in mapping: return mappinglkey], WS — AT B
ZEALERIRZ 1T, 1€ mapping HASER T key, HIRZFEASE & R0, 150 [T DU 88 (lock) B ff ]
EAFP il 5 s fi(E) .

list (H3%1)
— i Python P ¥ sequence. BIRZ RHNFR, HE BT HAMEF H 93 mIEsER, FATIRITRERY
RIS 4R R O(1).

list comprehension ( H3 51454 i 53)

— e AR {1 2 P ) ARG A e R, [EUR PR A SR DA list WA 375, result =
['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] &[FELE—{fFE list, H

A8 0 3 255 IR, BrA (B /S AL (O0x.). 1f TAZEHRIER . IRAIEE, Il range (256)
T U G R P

loader (EARY)
—(H BEER AL Y. B AEER MK load_module () ) method (7). HARHEN Z
Bifinder (FAggR) . HZAMEFE2E PEP 302, Bjitabstract base class (T EREE) , #H2(E

importlib.abc.Loader,

locale encoding (|5 J &%)
JE Unix |, ‘B4 LC_CTYPE B EM M. BrJPAH locale.setlocale (locale.LC_CTYPE,
new_locale) K&k E.

1F Windows |, ‘22 ANSI U E (code page, i@l "cp1252").,
FE Android 1 VxWorks |-, Python i ] "ut £-8" {EE &I 415 .
locale.getencoding () BI#EH SERBUE S K gmigtg .

WEE A% filesystem encoding and error handler
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magic method (T J71:)
special method (FpEI7H:) m—E3EER R i .

mapping (k)
—HAEAE, B SRR S 4, LB/ abstract base classes (il FLRHHE]) 7, collections.
abc.Mapping B{ collections.abc.MutableMapping [ 3§ % ) method. #j ] fl 4% dict.
collections.defaultdict., collections.OrderedDict #l collections.Counter,

meta path finder (JCIXRFRY)
—FEE I sys.meta_path [ finder (FAGES). TCEAIRFARPRELYA /238 B F 48 22 (path entry
finder) FHEEZAA] o

BN TCIS AR AR A B AR method, #52[F] import1lib.abc.MetaPathFinder,

metaclass (JtHE])
— 7 class ] class, Class & F& i FE & @37 —1# class & 7. —1H class dictionary (FF#L), DA —1F base
class (EJRHE) A5, Metaclass B F %208 518, [EIE7 % class, KZHAY Y48 e U5E
O AR B /. Python RYFFEIZ EAE Y& AEEIE 7 H #THY metaclass. KA/ (5 & 18 K
TEMNTH, (AR2ETHERE, metaclass i DARULEIR AEMOMET E. BMEs ket EE EFE.
WM ATAE A BEW RS . BEEAIAES (singleton), AR L HABKATE S

% %] ATE metaclasses 25 i Pk 5] .

method (J51)
— 7 class A< B E e ezt A method FEIEIIL class BEf— M8 B MERERTIY , JUIe 3t €175 554
P EYE S —Bargument (5130) (W3 BB #HARE self). BEfuncion () Hinested
scope (HRAE ) .

method resolution order ( J5 7 M7 IE)T)
T5 YESEMTIE Y 2 AE 2 JR A B ) RE v, base class (JERIRHHE)) B FMET . BIRS 23 lRES,
Python T 4% BT I AT YR A0ES , 752 (E) Python 2.3 il VAT IE )T .

module (Kil)
— [ #4T: Python F2£2UHG R 41 4% B0 (organizational unit) FYHI1F. WA —MEmL S, BESTEN
Python {4, B IEHE himporting H)iEAR, #iHA 2 Python,
s s Epackage (£44F).

module spec (BigHHI#%)
—{E 44 ZS 1, B RN AR A A import AHBA &5l B & importlib.machinery.ModuleSpec
) — (.

MRO
#5 2(Elmethod resolution order (5 HEMEATIET) .

mutable (vW%£H1})
AT EEME AT AR S M A, (AR IR id O o A& Eimmutable (ARAT5911%) .

named tuple (Fff%c4)
fhi#k [named tuple (P4 7CAL) | JE464E tuple #RAGEME TS class, FERYT K] (indexable) JLE
W DA P44 JB M AR A 35 BEAEV K, class H0 W] DASLA HOAMA A

f 2[FlgE A F] 2 named tuple, {35 time.localtime () fl os.stat () [EHEMME. F—HF T2

sys.float_info:

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

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

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

True
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HEAZTHZNERE (i EE s F) o seah, HZedHiRn @il 2E e XM tuple 4k
TR SLHE B AR By SOk A . XA ZRTT AT TS, i nT AE g 4kK typing.
NamedTuple, B{#(fiH T.J BR¥ collections.namedtuple () . F—MFXBLEHEM—
SUF T 95 5 5 N B 224 SO IS A RN v

namespace (i %23H)
SRR . RS M2 DA dictionary (ML) WEEVE. A I . lny KEE K 6y 4 25
MAEY R (FF method /) A ERK M. M4 HFERDT Ik, K EREHAL. 6
W, izl builtins.open fil os.open () 2 ifidh e MY fiv 44 25 W A1 Zr B . i 4% 25 ] o oh 1
file o [ 40 2 WA AR AL AE B4 — R pR =X, 2RI ] s e T kst k. 4, B random.seed () If
itertools.islice () MHEMIZFIR, EER A ERH random fll itertools WIAHAEEE.

namespace package (i Z23XMIE:)
— il PEP 420 package (£F), & HBEVEEFE 14 (subpackage) [1— 7545 . s 25 M (4] AEEIA ECA
fyger ek, T FLEBAEE PR R (Hreqular package (IEALSHE), WPEMEPEA _init__.py
EAESE .

Bk Emodule (Fi4) .

nested scope ( HUR{EMIK)
REE)22 I8 4N 7E 3% (enclosing definition) H S B BE J1 . BRGIZKRIED, — 13 p& =X A 2R S A o — Ml e =X
wiEs, MemE2ENgm . @iE, ERFGEEET, SUREREEE HR2 R,
Y P I [t R e e (E VR S b s O B A IR, Aol s IO AR el 44 25 ] P ]
B E A . nonlocal ZAFFEIMNEEREET TR A

new-style class (FiXJE([E])
XHH BETE N T A X2 R HARE . FER P Python MitAHr, HAA B ke i A
Python Ffi R iGFK, @1 __slots__ . #ifiikds. FHEEYE. __getattribute_ (). FKHEMEH
SHEF.

object (1)
HARRE (BrEsi) MuiEMITE (method) WATMIERE. EHIETAMnew-siyle class (Fi=CHHE])
M F 4 base class (ELJEHEE]D) .

package (E1})
— il Python f¥jmodule (Fi41), &7 DAL 71540 (submodule) B2 EFIHY T4 (subpackage). F#7 I
Ma, EFEHA __path_ JEYER—H Python #i4.

Wt Elregular package (IEFIEAE) Hinamespace package (4423 MEME) .

parameter (Z4f)
T function (PR F) B method & & 1 (1) — 1l fiv 44 L #Y (named entity), ‘& 45 B 5% o 2 e (F 42 52 1) —
Hargument (51%%), SAERLEHE FHR 205 8. WA IR R Y 2 8oEa:
» positional-or-keyword (LB HIEET): FEHH—(87T DA% 12 15 5 ORI M 425 7| Sl g 51 9.
ERESWEREAL, FIPAFR foo Fl bar:

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

« positional-only (PEFRALE): W] —H HAEH MO EBHR ALY S . fEm-UE RS MR 5
—f8 /o0, iR PAERZ T OUHT I E SAE RO B2 8, BIANLAN Y posonlyl A1l posonly2:

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

o keyword-only (fEFRBASHET): 88 HBE AR SRR AL 5 | 3. e e | RT, 4
BT 2 Wi v B 2 B (var-positional parameter) B & BLALIY * FI0, ST DATE AR 8 FE R
BT 28, BINPATY kw_onlyl K1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

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

o var-keyword (FERUCRIIBET) : $6WITTHERLEGH (E BRI TSI (FEC WAL 2 B T2
FERTHAE TSI B2 50 . RS ORI LS MR RE T B ILE * ACEH0Y, (LI e 1

kwargs
S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

Ty 2 EIsEFR R argument (5130) W H . & REJEH RS A28 M2EE., inspect .Parameter
class, function &, AN PEP 362,

path entry (J&£$3H )
FEimport path (5| ANBAR) HEg—(ANE, Mipath based finder (FERFEEH) TGy ) G35 Z0 EHRF
% import A .

path entry finder (BXfS5H H845%)
#{ sys.path_hooks Htff—{F ] FEIY {4 (callable) (7 RI—AEpath eniry hook) Fr o/ ) —7& finder
EREE AT LA—fpath entry e (AR .

BT R AR TE H A RS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (&% H(E))
— MR, BRI AR E path entry P TEOLF BEAS ] sys . path_hooks %
ZER [l —A path entry finder .

path based finder (FLIREEIEIT MRS )
THBRIY 7UIAAE F 4 % (meta path finder) Z —, "BA&AE—{Wimport path F1¥8 22854 .

path-like object (Jip&7EHn1k)
— AR R RSB BRI ] DU — IR EE R str 5 bytes P, 02— ME
{E os.PathLike WERIY:. BBPENY os. fspath () BRI, —f%#E os.PathLike W ERYH:
A P EEE] str 3 bytes MR AFKAR; 1M os.fsdecode () [ os. fsencode () HI4EIT H A
el str M bytes (&R, | PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 3¥[F[$#£22), PEP 22—k sHEIR S04, B REE] Python #+ k¥
A, BUZfHiA Python ) —f B Dl REE % DI RERY AL T FIBREE . PEP JEa% B4R ALY By B8 DA B wedi
FIREMENE R

PEP [ FEH 1, 2B EV I IR AHR 58 . AL b B S A8 B B SN E , PAKZEAA Python
WREHERRIRE, Bl 2 . PEP fEH S e d et B B g e s s

#2([F PEP 1,

portion (34))
e —HE P — AR (WATREREAEAE—M zip D), LR AR S — M fr 44 25 44 (namespace
package) G rE(ER, 41[A PEP 420 Wiy E .

positional argument ({38 5[8})
s Flargument (3]38%).

provisional API (%47 API)
W7 APL g, TEAmME R 30 2 A 251 (backwards compatibility) R, #E BRI APL, BER
WA, REEME BT, M EEAGE ERNEE, FURZ RSN BREG LI,
WA R B R AR S (H R AR ) o 5 TS S EAS & S i )4 HA API %
AN BIARES I Fe B A BRI R R I, M4 gk

ISR T APL, [ ASFHZS 8 SE 0 i E) [ et MRIE 48 ) — S MET R B R, 17
SR sl AT AR — A I AR A I AR E T 5%
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T2 {1 3 R ol A5 o o XS R R TR S T AL, T R S R R R A B T 25 B A R R R T B .
2[F PEP 411 | fift 8 Z 404 .

provisional package (17E1})
i 2[Elprovisional API (4T API),

Python 3000
Pyth0nJ3.x AYRAMER (RAARTAIER, FREES 3 Bum 2 EEEm AR, ) Bl A% E
[ Py3k].

Pythonic (Python JE#%IT))
—EREEE - BeRECHS, BRER T Python 355 ik WAE ARG, A2 60 A RE 5 5 WA &R E
VERREZCHS . Bl4n, Python Wi FLp)—REEME YR, 2ETH—M for A, H—MrEUY 1T
g?%ﬁ@ o W HMFESEEE SRR LM, FTRAREGE Python B A A RF & (58— S5 (E 5t
i AR -

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

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (& #45%)
—f8 TBE IR, BB —RRTA R IV TR e A P E 3610 class. pRisEK method 1Y [
&1, fn PEP 3155 it Esg. SR TEE N BRI class T, BRE 24 REELHA) (444 RAH ] -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C._ _qualname_

YCV

>>> C.D.__ _gualname_

IC D'

>>> C.D.meth.___qualname
'C.D.meth'’

ARG RAAHRE, T ATRE & & (fully qualified name) & FR7R %A 5 R B B AR, AR ARAT )
RLEM:, Hlil email .mime.text:

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

reference count (Z K1)
IR — AR 2 R T 2 G T R BB, B R IRELE (deallocated). 21
F¥0E # AE Python T NS B AR, (B EEZCPython BAEW — B cZE. T3] DARE iy
getrefcount () B&RIEME—{ERRE P 2 BT

regular package (IFHIE1:)
—fRE G package (£4F), Flan—ME& __init_ .py R HEIEL

ek s Elnamespace package (423 EELE).

__slots__

TE class [E1RRAY— 8 E5 , B # b T E 5 E 0 v 25 1, DAKIH R 001 dictionary (57t ), 244 RO IR
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i BESRRZ BT , (HEA B AT fEL O 1, Sty P B A IR AE — R e IR B ¢ (memory-critical)
(¥ P R AP K R B 2 A (D

sequence ()J3:41)
—Fpiterable, BSLFFET __getitem_ () FRERITVER M A BEERT I HAITE A ITTE TN, HE X
T—MREFAKER __len__ () k. WHEMTHIEKLA 1ist, str, tuple fil bytes %, Ik
EREA dict B getitem () M __len_ (), {EHEMHIEAZAWESHIEFS, KN #HE
Bhimmutable M A S BEOR AR ITTE .

collections.abc.Sequence IR E X EN T —TEFEFEWRE DO, BFE __getitem__ ()
_len_ () ZA4b, BEINT count (), index (), _ _contains_ () fl _ _reversed_ (). SE¥
W R BN DA register () SR HIM . BARECE Xl AT B EZ 308, 5
5] 38 P AR

set comprehension (48 %4 ER)
— TR B, AR B T [EMC A i G A e K, B PR A DA set [] {3,
results = {c for c in 'abracadabra' if c not in 'abc'} @F4E—fHFEEset: {'r',
'd'}. #2[F] comprehensions.

single dispatch (¥L—H)E)
generic function (ZRIpRR) PHEEM—RIE, FEdt, BCVEMSEERR SR B —T | B BU(E.

slice (YJ})
—E P, B —Bisequence (JEH) [HE—EB5r « BT —BLYI R 05 v 28 R B4 9% (subscript
notation) [1, A LSMEFE, AT HERHEY, Hlil variable_name[1:3:5], fEFEHE
(M) FrokmElss, & slice ¥4,

special method (5% Jj1):)
— @ Python | BIFN Y method, IHA SRR TR AT AAESE, HlAnNk. &% method 194 7§
EryE BREEAN4E A Wi E T EE). Special method 7 specialnames H 7 #EAN IR

statement ([4iiAX)
BEAR=E A (suite, —(EFEAE TEIR]) P8P, BRARITT AR —{fexpression (FEE ),
BESHEEE (M0 if, while 5{ for) MEZBEEEHEZ —.

static type checker -- i 2K iy 2%
BEHL Python MCESH-HBEAT 404, DAREHR MBI QnpF BRI AME LR . 53S0 k2427 AR typing
752

strong reference ([F)1Z1#)

1E Python ) C AP /1, 35| HJ2 38 NHFFA 51 B Br A X S5 . FE8)EES | A iha] 1 98
Py_INCREF () KAREGRG| HTAEMIERS | H BT Py _DECREF () KRREILE

Py_NewRef () A NI — WS FOES 1. 8%, (R DS N i, LAEND
Z M8 LIy py_DECREF () R, PARESRER—1H2 M.
Yk 2[Elborrowed reference (fEHZ2M).

text encoding (3L &hils)

Python )52 52— Unicode #5 %] (code point) (/%4 (#E[EFF U+0000 -- U+10FFFF 2 [H]). #raif#
S, B AL E— A e 4751 .

A = B SR B e AL e 41, ARED TS, A 07 oA e 51 B e ST v ER B AR B [ AR5
(decoding) ],
B 2RI SCF PSS IS (codecs), BIMuSARE] [ SCF4f5 .

text file (SCFEREZR)
—(HBEEREICR B A str Y —MRfile object (REZMIMF) . EH, SCTFARHREE R FRATTH S
B &N (byte-oriented datastream) [F1&r [ B i Hlrext encoding (LFHif%) . LFMEEMGI T4 PASCE
R (et ok 'w') BIEIAEZE. sys.stdin, sys.stdout DA io.StringIO BB,
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a2 Ebinary file (RIS ), B2 — AR A 2842 T 40 % 2h 1 (bytes-like object) [AH SR
s

triple-quoted string (= 5|%E[E)y2H)
= E 58 () 5198 O WIEELER M —MFE . MR T MEENG SR ALE B | 557 H 1A 51
ShUIfe, (RERFZERE, B RRE . B RnT e & AR BE] (unescaped) 1 #5 ]
SEMEE 5%, M HEM AT E AT (continuation character) S A ARSI Z AT, 38 (015 MAEM %
(EJ0A 7 53 R A

type (%[E))
—{# Python #J (i ZUEIE) & T & @A ESEE MY EwEa —ERE . — @y em2E T A
B __class__ BIEAAFE, B type (obj) R,

type alias (HEIE4)
—EALE R 65, B BUE G 44— R[E)RF (identifier) 5KENT

HEFEZ #R 2 [ElR = (rype hint) A . B4

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

pass
.

FTPARISE R, R AR

Color = tuple[int, int, int]

f

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

L

i 2[E typing Fl PEP 484, 7 I BEIHIA .
type hint (B[EHER)
—Hannotation (), EHRE BB, 1 class J& k(8 8 21 2 Bk o) B 1) T 21D

RN 2 AR A /2 Python SRR, HEATR A X210 & 5 ARG AL, BATEREN ) IDE
ST EEI s R

RIS class BVERIA N ORI ) MRERRR, #AT AR typing.get_type hints ()
HRAFHL

#2[E typing fil PEP 484, A5 ILIhRERIHEIA

universal newlines (i JlIIEA75270)
—FERE SCF R (text stream) [ 520, &% AR BT 1R B EE-— 4789 85 9 Unix 77261 '\
n', Windows €% '\r\n' 2 Macintosh 5% '\r'. #2([F PEP 278 1 PEP 3116, DA KA
bytes.splitlines () WYMIMAE.

variable annotation (5&3}(E)f%)
—(H 5 88y, class B iannotation ([EIFE).

(RS MK class Ja vy, JU{E /2 B8R -

{class ©s

field: 'annotation'

SYEREE T AR D ERR T (ype hin): B0, FERSEEYIGEAT int CBE) H:

[count: int = 0 J

5 W (EIRE 1) REVAAE annassign T2 6 A FEANIG R .
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#5 2 [ function annotation (FRR[EEE) . PEP 484 1 PEP 526, ¥4 HWIhgemdik. BAERNREE
Bk, 7752 [E annotations-howto.,

virtual environment (([El$EER 1)
8 1 V| 8 (cooperatively isolated) F¥UATBE5E, AEFE Python [ (i I 2 1 i T A& A5 DAL 26 R TH 4]
Python BE([EIE A, A € 5[] —(# = 4t LA Ty H b Python JiE A2 A TEIEA: T4

W2 (F venv,

virtual machine ([FJHEREZS)
— iS¢ 4t R T S SR BB (computer) . Python [ [EMEMERS € 11T thbytecode (1LTCHMS) e ir
AT

Zen of Python (Python Z[F])
Python 55T J5 RIS B2 41 35, HLFIZA B iR SR AGE FH ERE . Bes) R mT A 7F B B =0 0o
REA [import thisl ARIIE.
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BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
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 =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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#E): GPL AHZAEIRF R 21E GPL R #[E Python. Af§ GPL, A7 Python FZHEHS AT DA A8 [EE ik
RIHAS , AR ZAE i 8 S REIBR IR . GPL AHZS (1 2 HERLAS: Python T DA% A HA/E GPL T 85 [Efty ik
BRI (HEERERERIATT.

IR 2SN T, £ Guido 8 NIAT, TfHE LeiA i B [ERIE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI BRHE R FL IR PSF 22 HE & 49

% Python 3.8.6 Filf, [EIWISCHhayaifsl, R AR, 298 FHIZHE (dual licensed) ji» PSF #ZHES
#1DA K Zero-Clause BSD ¥ 4¢ ,

AL Python H S R BLR AN R4 HE . S LR RENS & B S 2 AU — i pia) i . B E Se 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.11.11 iy PSF iR &#

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

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

3.11.11 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 3.11.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.11.11 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 3.11.11 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
3.11.11.

4. PSF is making Python 3.11.11 available to Licensee on an "AS IS" basis.

PSEF 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

USE OF PYTHON 3.11.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.11

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.11, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.11.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON B HEAAI56 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").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

BT 1)
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(R E—1)

6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

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 ¥ PYTHON 1.6.1 B CNRI i &#

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.

BT 1)
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(R E—1)

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

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 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

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 Fj® PYTHON 3.11.11 [FEASC 42X 1589 ZERO-CLAUSE BSD %

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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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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C.3.2 Sockets

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 S A https:/www.wide.ad. jp/

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. IN 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.

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore B DA N EHH:

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 HiZH L& DA A :

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 #{TIEN

trace B W& PAT 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 £ UUdecode F=,

uu AR AL AR RN -

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 ZEimf2Fufy

xmlrpc.client B E DA

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
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll BHAIS AT ULHH:

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 MLAL¥SHA kqueue 7 MHIAL {5 AT A :

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

BT 1)

86 Appendix C. ;53 {Big




Python Setup and Usage, #(F] 3.11.11

(M L—H)
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c #%2%540 % Marek Majkowski’ 3 JjA Dan Bernstein 1) SipHash24 J#2 3 EHE. BHSAT
B

<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 Ei dtoa

Python/dtoa.c R T C [ dioa il strtod B, FARG C AR B 17 B M 2 5 B AEE). 32%A%
L 2f1H: H David M. Gay T fIRIAHEZE, B BAER] ASE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c F#. A 2009 4 3 H 16 H AR ZR M EIAHE 200 & DAR IR RESEL 32 f i Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % ok X

*

*

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.

*

BT 1)
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*
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***********************************'k***************************/

C.3.12 OpenSSL

MR B R GRS, W hashlib, posix, ssl, crypt BIERA{] OpenSSL R Mt fE - L4, Python
i) Windows Hl macOS 23 7 ] fE 104 OpenSSL PERYRIA, FrAFRA AL I A44%—14 OpenSSL ¥ HIIERY
Rl A< o T OpenSSL 3.0 it Je HUSEEATAE AT, ] Apache ¥ RTIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

i

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.
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"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,
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
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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
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.

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.

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.

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.

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,

(M L—H)
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EHE—5)
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

C.3.13 expat

pyexpat ¥ M AU 51 expat JRRIARF 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

BRAEFEGE _ctypes AR EE ——with-system-1ibffi, 7 RIF%HE & H—MES libfi JFIAHH
AR AT

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
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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.

(M L—H)

C.3.15 zlib

WAAE R FE L H BN 2lib A PABUA R IR 8 2 14 878, Alazdfse & —MES 2lib JEaaasn &l
AR

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
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

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)
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

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

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.
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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 H|sXEH

test A FH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% i 25 (E:

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
"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.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

B A2 Sun Microsystems, Inc. F)7” i - T BETC R A 6 o P AT APE DL sl et A i i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

EAEATH T Sun Microsystems, Inc. 155 (E (g A BRI 2 SRS R 1D . IIHE00 U 22610
B G, IR Sun CUBEPAIRT A % K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETI}K H uvloop 0.16, E2ET MIT ¥l Uk & ATHY:

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
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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https://github.com/MagicStack/uvloop/tree/v0.16.0
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APPENDIX D

=
i
|mit
If

Python 132 {73 [EHH SO JRE -

Copyright © 2001-2023 Python Software Foundation {4 & — ] .

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].

SERMR R G 2 05 .
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3l

FEIR=FEHIEFF
-

b
-2

AT #IE, 5
$APPDATA%, 40
2to03,59
>>> 59
_ future_ ,64
__slots_ ,71
BRS8N

$APPDATAS%, 40
BASECFLAGS, 32
BASECPPFLAGS, 31
BLDSHARED, 34

cec, 32

CCSHARED, 32
CFLAGS, 32, 33
CFLAGS_ALIASING, 32
CFLAGS_NODIST, 32, 34
CFLAGSFORSHARED, 33
CONFIGURE_CFLAGS, 32
CONFIGURE_CFLAGS_NODIST, 32
CONFIGURE_CPPFLAGS, 31
CONFIGURE_LDFLAGS, 33
CONFIGURE_LDFLAGS_NODIST, 34
CPPFLAGS, 31, 34

CXX, 32

EXTRA_CFLAGS, 32
LDFLAGS, 31, 33, 34
LDFLAGS_NODIST, 33, 34
LDSHARED, 34

LIBS, 34

LINKCC, 33

MAINCC, 32

OPT, 26, 32

PATH, 10, 19, 36, 38, 43, 44, 47
PATHEXT, 38
PROFILE_TASK, 24
PURIFY, 33

PY_BUILTIN_MODULE_CFLAGS, 33
PY_CFLAGS, 33
PY_CFLAGS_NODIST, 33
PY_CORE_CFLAGS, 33
PY_CORE_LDFLAGS, 34
PY_CPPFLAGS, 31

PY_LDFLAGS, 34
PY_LDFLAGS_NODIST, 34
PY_PYTHON, 47
PY_STDMODULE_CFLAGS, 33
PYLAUNCHER_ALLOW_INSTALL, 49
PYLAUNCHER_ALWAYS_INSTALL, 49
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48, 49
PYLAUNCHER_NO_SEARCH_PATH, 47
PYTHONASYNCIODEBUG, 12
PYTHONBREAKPOINT, 10
PYTHONCASEOK, 11
PYTHONCOERCECLOCALE, 13, 22
PYTHONDEBUG, 6, 10
PYTHONDEVMODE, 8, 14
PYTHONDONTWRITEBYTECODE, 6, 11
PYTHONDUMPREFS, 14, 26
PYTHONDUMPREFSFILE=FILENAME, 14
PYTHONEXECUTABLE, 11
PYTHONFAULTHANDLER, 8, 12
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 49, 50
PYTHONINSPECT, 6, 10
PYTHONINTMAXSTRDIGITS, S8, 11
PYTHONIOENCODING, 11, 13
PYTHONLEGACYWINDOWSFSENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11, 13
PYTHONMALLOC, 12, 13, 24
PYTHONMALLOCSTATS, 13
PYTHONNODEBUGRANGES, 9, 14
PYTHONNOUSERSITE, 7, 11
PYTHONOPTIMIZE, 6, 10
PYTHONPATH, 6, 9, 10, 43, 49, 50, 54
PYTHONPLATLIBDIR, 10
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PYTHONPROFILEIMPORTTIME, 8, 12
PYTHONPYCACHEPREFIX, 9, 11
PYTHONSAFEPATH, 7, 10
PYTHONSTARTUP, 6, 10
PYTHONTHREADDEBUG, 14, 25
PYTHONTRACEMALLOC, 8, 12
PYTHONUNBUFFERED, 7, 10
PYTHONUSERBASE, 11
PYTHONUTFS, 8, 14, 44
PYTHONVERBOSE, 7, 10

PYTHONWARNDEFAULTENCODING, 9, 14

PYTHONWARNINGS, 8, 12
TEMP, 40

A

abstract base class (#HZFEEHEE) , 59

annotation ([EJf) ,59
argument (3] %) , 60

asynchronous context manager (JE[#F F3E

EHE) 60

asynchronous generator iterator (3 [7 #

B4 #ERE) .60

asynchronous generator (FE[F FEIA %) ,
asynchronous iterable (R F TAEIRYE) |

60

asynchronous iterator (fﬂffﬁ]ﬁ?ﬁg‘%) , 60

attribute (B¥) ,60
awaitable (T &#44) |61

B
-B
wAFIEIE, 6

wAF|EE, 6
BDFL, 61
binary file (Zi&#|4 %) ,61
borrowed reference (8% %K) ,61
--build

fir A5 # I, 29
bytecode (fIJG#L#5) ,61

-b

bytes—-1like object (;’éﬁﬁfﬁ?ﬂ$%ﬁ’) , 61

C

-c

callable (T w4 4) , 61

callback (E*®) ,61

C-contiguous (C HEZEH) , 062

CFLAGS, 32, 33

CFLAGS_NODIST, 32, 34

——check-hash-based-pycs
A TR, 6

class variable (E##) ,61

class (H[E) ,61

complex number ([El#) ,62
CONFIG_SITE

45 #IH, 29
context manager (FHEEZHE) ,62
context variable ({EHEE#) ,62
contiguous (EEH) ,62
coroutine function (HEER) ,62
coroutine (#H#) ,62
CPPFLAGS, 31, 34
CPython, 62

D
-d
AT EIE, 6
decorator (HEA4F%) ,62
descriptor (#®#) ,62
dictionary comprehension (5 H %
63
dictionary view (FH#A4p4H) ,63
dictionary (i) ,63
——disable-ipv6
A7 #IE, 21
——disable-test-modules
25| EIH, 23
docstring ([FIEHF %) ,63
duck-typing (¥ AI[E) ,63

E
-E
wAF|EIE, 6
EAFP, 63
——enable-big-digits
A F|E I, 21
——enable-framework

45 #E I, 28

FeEE)

—-—enable-loadable-sglite-extensions

45 IE, 21
——enable-optimizations

A F R IE, 24
——enable-profiling

4 FF, 25
—-—enable-pystats

4B # I, 23
——enable-shared

A5 #IE, 27
——enable-universalsdk

47 E T, 28
——enable-wasm-dynamic-linking

w45 #IH, 23
——enable-wasm—-pthreads

w45 #IE, 23
—-—exec-prefix

45 # I, 23
expression (EHER) ,63
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extension module (FEFHAEL) , 63

F

f-string (f F&) ,63

file object (HZEWH) ,63
file-like object (¥AEZEWH) ,63

filesystem encoding and error handler

(BEAGEB R RERA) , 63
finder (ZFH %) ,64
floor division (| FBUEKRE) , 64

Fortran contiguous (Fortran @??é’]) , 62

function annotation (& R[[EE) , 64
function (B=R) ,64

G

garbage collection (3r3RE ) , 64
generator expression ([El4 HEER) , 65
generator iterator (i%%ﬁ%g) , 65
generator (é%&) , 64

generic function (EAER) ,65
generic type (EAME]) ,65

GIL, 65

global interpreter lock (43 HEEE) ,65
F{

-h

A F#IE, 5
hash-based pyc (#[[FEZE#H pyc) ,65
hashable (7 #[[EIH) ,65
—--help

A B EIH, 5
——help-all

A F|EIE, 5
——help-env

4G IE, 5
——help-xoptions

AT EIE, 5
——host

A5 EIE, 29

|
-1

wAF|ET, 6
-i

AT R, 6
IDLE, 66
immutable (RH#4H) , 66
import path (B AE/E) .66
importer (B A#%) , 66
importing (Bl A\) , 66
interactive (EEH) , 66
interpreted (H#EH) ,66
interpreter shutdown (HZEEHH) , 66

iterable (FERYH) .66
iterator (Tjﬁ%&) , 66

J
-J
wAFE, 9

key function (#¥R) ,67
keyword argument (Eﬂﬁ%??l%() , 67

L

lambda, 67

LBYL, 67

LDFLAGS, 31, 33, 34

LDFLAGS_NODIST, 34

list comprehension (HBF|4F4EHE) ,67
list (&%) ,67

loader (#FA%) ,67

locale encoding (EH %) , 67

M
-m
AT EIE, 4
magic
method (ﬁ«i\h) , 68
magic method (AT F %) , 68
mapping (##) , 68
meta path finder (TCEREFRE) ,68
metaclass (fl]’ﬁkﬁ) , 68

method resolution order (FEMATIE/F) ,68

method (F %) , 68
magic, 68
special, 72
module spec (M) ,68
module (#41) , 68
MRO, 68
mutable ([ &#44#) ,68

N

named tuple ([f{&JC#4L) , 68
namespace package (@& XM EH) ,69
namespace (#% =) ,69

nested scope (ﬁﬂkﬁ/ﬁ}ﬂﬂﬁ) , 69
new-style class (FH=RH[E) , 69

O
-0

44 FIET, 6
object (##) ,69
-00

HATET, 6
OPT, 26
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F)
-P

A BRI, 6
package (&) ,69
parameter (%#) ,69
PATH, 10, 19, 36, 38, 43, 44, 47

path based finder (ERELHIHE) .70
path entry finder (EAEEEHZ#H%E) ,70

path entry hook (BRIEEF) ,70
path entry (H%/EJEEH) ,70

path-like object (MEBEHH) ,70

PATHEXT, 38
PEP, 70
portion (#4) ,70
positional argument ({LE 3| %) ,
——prefix

w452, 23
PROFILE_TASK, 24
provisional API (¥ 4T API) ,70
provisional package (¥4TEH)
PY_PYTHON, 47
PYLAUNCHER_ALLOW_INSTALL, 49
PYLAUNCHER_ALWAYS_INSTALL, 49
PYLAUNCHER_DEBUG, 48
PYLAUNCHER_DRYRUN, 48, 49
PYLAUNCHER_NO_SEARCH_PATH, 47
Python 3000, 71
Python Enhancement Proposals

PEP 1,70

PEP 8,57

PEP 11, 35,51

PEP 238,64

PEP 278,73

PEP 302, 64, 67

PEP 338,4

PEP 343,62

PEP 362, 60,70

PEP 370,7,11

PEP 397,44

PEP 411,71

PEP 420, 64, 69,70

PEP 443,65

PEP 451,64

PEP 483,65

PEP 484,59, 64, 65,73, 74

PEP 488,6

PEP 492, 6062

PEP 498,63

PEP 514,45

PEP 519,70

PEP 525,60

PEP 526,59,74

PEP 528,44

PEP 529, 13,44

70

,71

PEP 538, 14,22

PEP 585,65

PEP 3116,73

PEP 3155,71
PYTHONCOERCECLOCALE, 22
PYTHONDEBUG, 6
PYTHONDEVMODE, 8
PYTHONDONTWRITEBYTECODE, 6
PYTHONDUMPREF'S, 26
PYTHONFAULTHANDLER, 8
PYTHONHASHSEED, 7, 11
PYTHONHOME, 6, 9, 10, 49, 50
Pythonic (Python JEAM&H) ,71
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 11
PYTHONMALLOC, 13, 24
PYTHONNODEBUGRANGES, 9
PYTHONNOUSERSITE, 7
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 10, 43, 49, 50, 54
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 9
PYTHONSAFEPATH, 7
PYTHONSTARTUP, 6
PYTHONTHREADDEBUG, 25
PYTHONTRACEMALLOC, 8
PYTHONUNBUFFERED, 7
PYTHONUTEFS, 8, 14, 44
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8

-q
AT EIE, T
qualified name (REZH) ,71

R
-R
A5 EIH, 7
reference count (ZE3#) ,71
regular package (IE¥EH) ,71

S
=S
A5 &I, T
-s
A B EIE, T
sequence (%) ,72

set comprehension (£EA&#4A6EE) ,72

single dispatch (E—3HEF) ,72
slice (1K) ,72
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special

method (F) ,72
special method (#%kF i) ,72
statement (E®R=R) ,72

static type checker —- #AXAMHLEE 72
strong reference (2%) ,72
TEMP, 40

text encoding (X F##) ,72

text file (XEHE) ,72

triple—quoted string (ZB|5EF#) ,73
type alias (REE4%) ,73

type hint (AEHEF) ,73

type (Z[E) ,73

U
-u
TR,
universal newlines (FEAEMTETT) ,73

V
-V

A G EIE, 5
-V

A EIE, T
variable annotation (##H[FFE) ,73
fir A5 B IH

-2,5

-B,6

-b, 6

—-build, 29

-c,3

—-check-hash-based-pycs, 6
CONFIG_SITE, 29
-d, 6
—-—disable-ipve6, 21
——disable-test-modules, 23
-E, 6
——enable-big-digits, 21
——enable-framework, 28
——enable-loadable-sglite-extensions,
21
——-enable-optimizations, 24
——enable-profiling, 25
—-—enable-pystats, 23
——enable-shared, 27
——enable-universalsdk, 28
—-—enable-wasm-dynamic-linking, 23
—-—-enable-wasm-pthreads, 23
—-—exec-prefix, 23
-h, 5
——help, 5
-—help-all,5

——help-env, 5
—--help-xoptions,5

—-host, 29

-I,6

-1,6

-J,9

-m, 4

-0, 6

-00, 6

-P,6

——prefix, 23

-q,7

-R,7

-S,7

-s,7

-u, 7

-V, 5

-v, 7

—--version, S

-W, 7
——with—-address-sanitizer, 26
—-—with—-assertions, 26
——with-build-python, 29
——with-builtin-hashlib-hashes, 28
—--with-computed-gotos, 24
——-with-cxx-main, 21
——with-dbmliborder, 22
——-with-dtrace, 26
—--with-emscripten-target, 23
--with-ensurepip, 24
——with-framework—-name, 29
--with-hash-algorithm, 28
—-—with-1libc, 27
——with-1libm, 27

——with-1libs, 27

--with-1to, 24
--with-memory-sanitizer, 26
——with-openssl, 27
——with-openssl-rpath, 27
——without-c—locale-coercion, 22
——without—-decimal-contextvar, 22
--without-doc-strings, 24
——without-pymalloc, 24
——without—-readline, 27
—-—without-static-libpython, 27
-—with-pkg-config, 23
--with-platlibdir, 22
--with-pydebug, 26
——with-readline, 27
—-—with-ssl-default-suites, 28
——with-suffix, 22
-—with-system-expat, 27
--with-system-£ffi, 27
——with-system-libmpdec, 27

e ]
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--with-trace-refs, 26 A7 EIE, 27

—--with-tzpath, 22 ——without—-c—-locale—-coercion

-—with-undefined-behavior—-sanitizer, AT ETE, 22

26 --without-decimal-contextvar

--with-universal-archs, 29 A F|BIE, 22

—-—with-valgrind, 26 ——without-doc—-strings

——with-wheel-pkg-dir, 22 AP HIE, 24

-X, 8 --without-pymalloc

-x,8 A5 EIE, 24
—--version —--without-readline

A5 EIE, 5 A F|EIE, 27
virtual environment ([El##%E) ,74 ——without-static-libpython
virtual machine ([Fl## %) ,74 AT EIE, 27

——with-pkg-config

W w4 FIE T, 23
W ——with-platlibdir

AT EIE, T A FRIE, 22
—--with-address-sanitizer ——with-pydebug

S AF| R IE, 26 27| #IH, 26
-—-with-assertions ——with-readline

S AF| R IE, 26 A5 I, 27
——with-build-python —-with-ssl-default-suites

A B IE, 29 A5 I, 28
—-with-builtin-hashlib-hashes ——with-suffix

S A F| R TE, 28 A5 I, 22
——with-computed-gotos ——with-system-expat

AT IR, 24 A5 B, 27
——with-cxx-main ——with-system—-£ffi

A7 EIE, 21 A5 I, 27
——with-dbmliborder —-—-with-system-libmpdec

G AP RIE, 22 A5 IE, 27
——with-dtrace —--with-trace-refs

S AR IE, 26 A E I, 26
—--with-emscripten-target ——with-tzpath

45|, 23 45| I, 22
--with-ensurepip ——with-undefined-behavior-sanitizer

Y AF|EIE, 24 A E I, 26
——with-framework-name ——-with-universal-archs

A IE, 29 47| 2, 29
--with-hash-algorithm ——with-valgrind

S A F|ETE, 28 A5 EIE, 26
——with-1libc —-—-with-wheel-pkg-dir

A F|EIE, 27 A5 I, 22
——with-1libm

# 4 FIETE, 27 X
—--with-1ibs -X

A EIE, 27 AP EIE, 8
--with-1to -x

45 IE, 24 45 EIE, 8
——with-memory-sanitizer

4 7R IE, 26 Z
——with-openssl Zen of Python (Python z[F) ,74

A B #IE, 27
—--with-openssl-rpath
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