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CHAPTER 1

0

5
A2
=\
(=]

SE/NC

FAREUS A EAE E., CPython fEHr#f i ar 1T 55 .
CPython implementation detail: HABSEI a2 FTH En e G AR . 130, implementations.,

11 @&

1 Python I, I DATEE R AT -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

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

o TR ty WAPRER AR R, SEREAFIITHS, B A EOF (U453 4T, UNIX H
# ctrl-D, Windows F1$% Ctrl-7Z, Enter) HJZIL.

o MIHA SR MRER A SCIER A, 38, FR T A ST
o MHFAZHAANE, Az H SRR T8 42 AR AR

* I ¢ command WIS, AT command F7R1) Python ifH]. command W] VAL FHATAT 70 B
ZARER]. TR, IS TATAE Python 4] Ry H !

* il -m module-name Jf I, 7 Python BBt A HARERIBIL, FREHA AT
X ERAT, SefgtramimA, HdT.

FE IR 2 AL PR AR ISR, T JF i S HE sys . argv B - HE, BHAICER, RN
LIICE (sys.argv[0]) RFBETFRIEM TR
—c¢ <command>
AT command ) Python fXfY . command W] VAjg— 754, ] DAJE A TAT 20 B Y 22 2k 15 A1)
SO, B A R
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

{#iff] command Z¥(&5| % #1934 cpython. run_command .

-m <module—name>

fE sys.path FHEIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AR L, WA Y (coy). BB A R 40 Python i, (HARSCH
XPCAVEIRBIZSR (G, VPRI EETH - A

waRr (a0 e) WAk, fHaEARNA ST RN, RS <okg>.
_main__ MENERRIAT. BATRRRERBOT SN BIAR S B 2 AR AR 1 H SR zip SCHE
AL BT AL

E): BCREURTE T A BRI AL C SRR, A EATH %A W R Python BLE SO
(E E ARG T B R, BV n] A W0 AR RS -

UEREE LR, sys . argv B DNICEREABHSCPRAY SE R B AR (FEE CBEH SOOI, o
RN ") 5o IR, METHSRRFBNA sys . path Tk,

~I W] ORAE R BN s T A, B sys . path BEAN W E Y ET H AL E H
site-packages H3%. FTA PYTHON* BN B4 Zm% .

Ve PRI L S AE TN, ARIAST SR A ARG . BilA0 timedt ML

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

f#iffl module-name Z¥(<5| % #Hi1E{ cpython. run_module ,
L4

runpy.run_module () Python {5 R] DA E FE0# H AR RE

PEP 338 - BRI A A AT
3.1 WA R FRARIEAT __main_ PRI,
3.4 MU A [FRE SR 44 23 ) A

MIRHERIA (sys.stdin) R4 . FRiEs A Zimit, fiH -1,
R BRI, sys.argv [EE—AT0FE R "-", [FE, E4FTHFZMA sys.path F3k.
BE SN, &k #Hi13E4F cpython. run_stdin .

<script>
AT seript Hif) Python fUHS, XS HR N (LEXTEARRS) SCIFRGEERAR, f&1H Python SCIF. A
_main__.py XHFMIHE, BitS® _main__.py ICPFRY zip SCHFS

BRI, sys . argy KIS ILRBURLE M 1T P E M IA L 5K

USRI A AR B AR 1) Python SCF, WHEZSCAETAEH SKMA sys . path IRk, I HABIZSC
YfE _main_ BEHORAAT.

WK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H HY
_main__.py XFUAE _main_ BIHORIAT.

—I BRI ARG B T A, W, sys . path BEANE S A H SR, WA E H Y site-
packages F 5%, & ZMETH PYTHON* SREEAS &

il filename 5% FHiTF Y cpython. run_file .
L%

4 Chapter 1. §4$1T5H8
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runpy . run_path () Python f{HSn] DARLE (Y SF 32 g

KRG DRIAR;, (] -1, sys.argv[0] NZFHH ("), HHELHTHRME sys.path BIFk.
BEAh, AR ARG SRR, BREE EhJE T tab whA I S 4 (20 rlcompleter-config) .

hs%:
tut-invoking

34 MUESE: A3 tab RhAETI T S S

1.1.2 &R%IN

-2

-h
—-help
i 3 IR A A TIR I R
-V
——version
ity Python JRASH R . IRBIGNT -
Python 3.8.0b2+
BAPHIR v RIS, EE A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 GHTA: —VV #E30.
1.1.3 H{hikIn
-b
H str 5 bytes B bytearray ¥, Xt bytes 55 int i, &&MEE, HE L HZED
(~bb) W2t
3.5 iR AR I bytes 5 int KL,
-B

4 iy ob ¥k WU, Python AN FE B A PR K B W H A .pye X R O B
PYTHONDONTWRITEBYTECODE,

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

FERETRAEL . pye SUPFRIUEST ). 2L pyc-invalidation. 44 default i, CiEEAM
R 5 ) BT A (L) 519 P AT SCPFRF AR HBROATE ST . 2408 always I, Brf
TIEAER - pyc X, AR C P E & R U E HYFRR RS HOOE B A PSR E T IE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

ETRRIERY . pyc SUPFITE SO 232 BRI .

-d
Frafidrasiaim s (BRERMH, T 9ikiEl) . 514215 PYTHONDEBUG,
-E
ZWE T A PYTHON* BREEAS R, B4, SiE /) PYTHONPATH Fl PYTHONHOME
-i
AR — NS5, S -c i, B sys.stdin N@%&um, PUTHIAS MG, et AR
HR, ANEEE PYTHONSTARTUP U
AGETH T, WAL e, e R S ER . B0 PYTHONINSPECT,
1.1. &84 5
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-I
TERR BN i24T Python, XCRF[RIAI A H] -E Al -s. 7ERA BN sys.path A& A EH
ST T PIH site-packages . A7 BYTHON® JRHETE AL 020 . A ARG 35
() R DARE 1R P AR ARG
3.4 BCHTINA.

-0
&I assert 154 DA AT DA __debug_ BMEAE A SR RIS, EadTE cpyc ¥ A ZHIR M
.opt—1 BH DI (bytecode) WSCAES, (B0, PEP 488)., 555 PYTHONOPTIMI ZE,
3.5 fiCEE S fHlE PEP 488 122k .pye 44 .

-00
TE)3 M -0 By A B & F2 SR A AF R . A TE cpye $RAZ AN opt-2 KPR g ¥ S0
(bytecode) W) 44 (201, PEP 488),
3.5 fiiCEESE: fHE PEP 488 121k .pyc U4 .

-q
RPEAE AL A N A SR BRI RUAAE B
3.2 JEHTIA.

-R
TG AL . MR Py THONHASHSEED FRETAS BEBEE Jy 0 RRAER , R 4ma A B LA 23R
INE .
1 Python Y UBIRSCA IS FIRG A REAILAL , 5 str 1 bytes FUXT4: __hash__ () F{E” wh”
AT RENIE . E AR EATTE A Python #ERE R R FEAAS , (HURXEE S IH 1Y Python #FE2
[ EATE AR FIY o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen
inputs that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.
org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED FUVFAR AW A b T2 i i i — il 2 L
3.7 WA BRI 2 P 20
3.2.3 BURTIMA.

-s
ANER H P site-packages HEHEINE| sys.path,
L%
PEP 370 -- 43 P11 site-packages [H 5%

-S
SEH site B A FTHE A ) B T 0l 5% sys . path I#EAE. Q2R site YEM G R AT
AL LEE T X Se 4 (AR A A B AT A site . main ().

-u
5 il stdout FI stderr AN FHZENR . BLAETHXS stdin i TCHE M«
HiE S % PYTHONUNBUFFERED,
3.7 iR S48 stdout FI stderr JiiAE SCASZIAEAE FH 220,

-V
BB —ABEHIIR AL T Bl — &5, B HmEA e o si N ERi) . MEE 5 L
(—vv), ARG PR A R SCORAT Bl — 400 B . I AMATRBER B B P 5 B
A, B1HZ R PYTHONVERBOSE,

-W arg
b . Python FYEEALHITEBATE 0L N &1 sys . stderr FTHEEIHE . MUY EEIH DA
AHUIFIEA:

6 Chapter 1. §4$1T5H8
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file:line: category: message

%Jtirgl‘%‘&i?, FEAVEALERNT T H & A e BRI TRA TAR AT B R o BLase 0 ] 42 il 26454 T B A A ¢
PR,

AIPAZE A - I YA SRR S S AN RIS, KT G — N PC R T BEfE . TR
() -7 TR 2 (HS2, HE& A — A A FT I & TCRR I 2591 5 ) .

AW AT A PYTHONWARNINGS MR AR B DA K AE A warnings #iEfE Python £ /5 Pyt 144
il o

5t 187 BA P TR0 B N S TE A N JH TR B 2 o A 4 (R AR BN IR O T £ 22
BRI B £y

-Wdefault
—Werror
-Walways

# Warn once per call location
#
#
—Wmodule # Warn once per calling module
#
#

Convert to exceptions
Warn every time
—Wonce Warn once per Python process

-Wignore Never warn

ﬁﬁ@ FRA] DAMRIE R TS (Bl -wi, -Wd, -Wa, -We), AR S E AT A& 4
4% 7] o

12 |5 warning-filter 1 describing-warning-filters T fift 56 22 475 .

-x
BRI VR sE—47, PASRIEFE A HE Unix 2 # ! emd. X3 T DOS %@ nE iR 41E
-X
£RE T2 A B ARSI & J@ 350, CPython H HiE L T 41 n] HH{E :
e —X faulthandler G/ faulthandler;
* —X oldparser: FffE4H) LLQ) fEMT#E. 1557 PYTHONOLDPARSER 1 PEP 617,
* -X showrefcount M7 45 B FE AL B AR A 284 2 I b s s | T HECR 208
WAFHITEL. BB (AP R A P A R
* -X tracemalloc ffiffl tracemalloc fRREFX] Python WAEA T ER B . BRIAEL T, R
A 5 Wi PRAFAEER BRRY [T 5 b . ) -X tracemalloc=NFRAME PAJE 3l ERE 1]
NFRAME WiH)IREE. 7527 tracemalloc.start () T fEER.
e -X importtime WREKRFAFERANIE. BB RBERZK, BitwE (BiFmRE
WS A) Al B EEE (HEREREMNSA) « BHEEENE B LENHRERF S
BES Hi 4, ML YR python3 -X importtime —c 'import asyncio'. HiHZ
PYTHONPROFILEIMPORTTIME,
* -X dev: JH Python JF &, 5IATEERIAE N T B S SETHEE K F 7B .
o -X utf8 NIMERGH N E M UTE-8 #5136 BOA M DIt . —x ut £8=0 Wi
S5 UTE-8 i (RPEELEE R U8 H s i) . 125 PYTHONUTFS T iR .
* —X pycache_prefix=PATH LIFHF . pyc B APALG E H SR NRFFATH, A2
#. B W PYTHONPYCACHEPREFIX o
B ARV E AMER(EH T sys . _xoptions FFHRHERGRK LE(H .
3.2 RO AR BN T X T
33 WUBTMA: =X faulthandler 3B,
34 RFTA: —X showrefcount 5 -X tracemalloc 3,
3.6 GHTIA: =X showalloccount &I,
3.7 G -X importtime, -X dev 5 -X utf£8 &%,
11. &4F 7
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3.8 UM A: -X pycache_prefix &M, -X dev &M IMAELE io. I0Base MM AP id 5
close () B,

3.9 RS i X dev BRI, FEFATERIRIS ARG ERIRE A encoding 1 errors Z44 .

The -X showalloccount &I E L .

Deprecated since version 3.9, will be removed in version 3.10: The -X oldparser j%&Ji.

1.1.4 7Ry 24 {E R RYE TR

-J
PREA 45 Tython I .

1.2 INEEE

X LEPAIE AT F 2255 Python FUAT R, BATETEM AT X Z Big b EERY, (H -E 5 -1 BRAb. RIEAE, X4

FAEM R A AT RS BRI A B E .

PYTHONHOME
B IARIE Python JEE N B « BRIANTE L T JE AL prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion 2, Hrf prefix fll exec_prefix el LM EFENHZ, BHA
#AiF /usr/local.

4 PYTHONHOME #{ 5 B H b, BIRMESFEINEZ prefix fll exec_prefix, TR ETE
EAEMIME, 78 PYTHONHOME #°M prefix: exec_prefix,

PYTHONPATH
B E SO BRI RIEAE . AT A0S LAY PATH M[H]: — A Z 1~ os.pathsep 43 FHHY
H S22 85 (440 Unix I B2 Wi7E Windows | 42) . BRIAZBEATELER H 55
B T E H 2 Ah, BN PYTHONPATH 4% H AT PAS | F A &4l Python L) zip S04 (PR DS 45
B o TCHEM zip SUHSF AP R,
PRIANR G ISR MO T 225 0615, (B2 A prefix/1ib/pythonversion Jif (B0 30
#J PYTHONHOME), ‘B ¥ & &WNINE| PYTHONPATH,
BN H S EE AR R [ BAEH PYTHONPATH Z Wi, IEGN ESCHdE ok i priiicng. 8K
A2 T DAKE Python F2FF WIEHAS & sys . path Rl T#HA4E.

PYTHONPLATLIBDIR
R B HIESFA R, MAETE sys.platlibdir {H
3.9 JGH A

PYTHONSTARTUP
RANFZ— TSR A FR, 230 Y Python iy @ 2 HE A B ALY B NS AT 2R Z B gER
1To B AE 52 H A AT IE [F]— 24 25 [0 R AT, BRI i e ek S A 4]
PAFERZ Bl 3G I BRI o ARIE AT PAFEX AN SCHAF B R R AT sys . psl Ml sys.ps2 PAK

¥ sys.__interactivehook_ .
{fiff] filename BT % HiTF Y cpython. run_startup .

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

PYTHONBREAKPOINT

WA BARBOE , B MRS B BEARARIC— D T XS . S m PR X S e e 5
A, BEEZAPH X RAF 1 sys . breakpointhook () WIBRIASCIIAIZAT, Jo#& H SR N ER)
breakpoint () KM . WRRBGE, SiE N TR, WEHYTE pdb.set_trace”, Ffitae
RBCNTFAFHR"0” 258 sys.breakpointhook () MERIASEBIAMEAL AT 1M ELHGR ] .

8 Chapter 1. §4$1T5H8
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3.7 BUHTMA.

PYTHONDEBUG
WAR B MR — N ES PR, B T e —d S0, R — AL, WY T
ZWHEE ~d.
PYTHONOLDPARSER
WG IZIE BN AR PR, ME LS LL(D) f#tras .
FHi 5 -x oldparser i fll PEP 617,
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
B BRI — SRR, B TR 1
B BT B Python fRIGHE os . envi ron FEHDMERRF 4 A5 A AR

PYTHONUNBUFFERED
WA QRPN — MRS T, B T —u B
PYTHONVERBOSE

AR AR G BO— MRS PR, B TR E v I AR — R, WA T
ZUIRE -V,

PYTHONCASEOK
If this is set, Python ignores case in import statements. This only works on Windows and macOS.

PYTHONDONTWRITEBYTECODE
AR BRI — A HES AT, Python FEASZR7E P ATEBIET B A . pyc 0. XAHYST
8 B PEIi .

PYTHONPYCACHEPREFIX
WA E T BT, Python KFfEH1R H SR H LK E T B A pyc XM, WA EM T H
__pycache__ H3d, XY THE X pycache_prefix=PATH i&T,

3.8 UHTIMA.

PYTHONHASHSEED
UAR AR AR E BN random, R —DEEVLIE N str 7l bytes XFRIGAIZH TP T

NS PYTHONHASHSEED R R — N HEKUE, B R AE R 1158 i 501 o 2B B0 7 BEHL AL BT i 5
RUZEZU A hash() 2521,

BN H IR AV TR IRz, BT R A S B 3G, o feiF—41 python JEREIL

SRAA.
BB (0.4294967295] BRI TSIERIE. HiAE Bl O EARFIIABEBLIL
3.2.3 HHTA.

PYTHONIOENCODING

ME N T B BITEBRSZHgRE, BB S encodingname:errorhandler &4
B 11 stdin/stdout/stderr fif FH 4%, encodingname #l :errorhandler ¥4#BE W LT, SHF
str.encode () T XAHIE .

XTF stderr, :errorhandler ¥/ ZNg; AR M E N 'backslashreplace’,
3.4 M5 “encodingname” F4N PLAEAE AT MY o

3.6 iR A#: /F Windows |, XFF 32 H a0l & S b X 2 20 WA B 2 s, BAERTsE T
PYTHONLEGACYWINDOWSSTDIO, 3 ILARIER 5 & 8] 1) SCAFANAE T WA 2 HE 5

PYTHONNOUSERSITE
AR E T AR, Python A& Al F site-packages H RifME| sys.path,

L%
PEP 370 -- 43-H P11 site-packages [H 5%

1.2. K

st
el
i
©
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PYTHONUSERBASE
ESC R P EEE K, BEATEINAT python setup.py install --user Bf#E I KiT5E A P
site—-packages H KDL Distutils 42355 %A%,

hz%:
PEP 370 -- 43 ffl F'11 site-packages H 5%
PYTHONEXECUTABLE

If this environment variable is set, sys.argv [0] will be set to its value instead of the value got through the
C runtime. Only works on macOS.

PYTHONWARNINGS
BAS B AR T - PR WSRO — AL S R 458 BERY T2k agE -, SR E
I DA L SR 2 ToI R P et LAY
TR R BRI e R R A T AR Y, T R B s i A e vy (R AE BN D0 T 2> 22
FAR LA 15):

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

Never warn

%2 %] warning-filter F/1 describing-warning-filters | f £ 4137 .

PYTHONFAULTHANDLER
WER A RN — D AEEFAFH, faulthandler.enable () XTEFEBIHM: A
SIGSEGV SIGFPE, SIGABRT, SIGBUS Ml SIGILL #{g%§§~/\ﬁj_ﬁﬂ’jmu$§ﬁ% Python [A] {5
B, WEEEZYT -X faulthandler 3%,

33 Hﬁ%ﬁﬂﬂ/\.

PYTHONTRACEMALLOC
AR IR A BN — N RS FAFE, M tracemalloc S ZIXT Python PIAE5-BLIY
PRER . 1278 B () (B R A T B B [l 95 2 ) e K. fil 4, PYTHONTRACEMALLOC=1 HAR
TEROERIW. #5235 tracemalloc.start () [ fiiE.

3.4 BUBTINA.

PYTHONPROFILEIMPORTTIME

AR IR FE R N ESFAFE, Python K BREIR AT T2 KE R LA R 52 25 M THE
AT IR E -X importtime,

3.7 BUHMA.

PYTHONASYNCIODEBUG
WA AR B — AN RS A7, W )R asyncio Fr JHiE
3.4 OB A

PYTHONMALLOC

15 E Python N 1743 Be as A1/8 225 8 8 - o
PEE Python FF i 1 1 N FE/ Bt e 1 -
o default: il BN NIES LS.

e malloc: X} pr& I (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {fi
F C R malloc () BREL.

* pymalloc: X} PYMEM_DOMAIN_MEM A PYMEM_DOMAIN_OBJ I fiff | pymalloc 4B &% i Xt
PYMEM_DOMAIN_RAW I f#i i malloc () K%K,

AR T
+ debug: 78 BIAWAEAILERL IR E T

10 Chapter 1. §4$1T5H8
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e malloc_debug: 5 malloc fEMHIA S LI T
* pymalloc_debug: 5 pymalloc fH[FE{HIE i 1.

W25 BRIANAF LR PA S PyMem_SetupDebugHooks () A% (7E Python A7/ Fidds < &
PR T) -

3.7 WS T "default" ELAY.
3.6 HUBTA.

PYTHONMALLOCSTATS
MRV — A HEZSFAFER , Python REERRR BIELHNY pymalloc %4 XA DA KA 3¢ AT B pymalloc
WA A G R .
U2k PYTHONMALLOC BRBEAE B ORI T/ C FERY malloc () Jrficds, B35 4Nk Python ffC
B ZHF pymalloc, W AS ERF9E 2005
3.6 R A A B Bt W] AR TAE A AT 419 Python.  MISR BB N — S P4 H
PR B AEATRCR -

PYTHONLEGACYWINDOWSFSENCODING
WRBE— AR FAFE BRI R SO 22 58 4 B R A SRS R 43 RS R B ATIHE 3.6 B T
{H’mbces’ Fil'replace’. 75 W) {5 Fi 87 ) BRIA(E utf-8 Fl’surrogatepass’,

XA PAE s ThEIT sys._enablelegacywindowsfsencoding () BB H .
|] M Windows .,
3.6 UHTIA: B X B L2158, 152 0H PEP 529,
PYTHONLEGACYWINDOWSSTDIO
TR — AN HEE AR, WA B H S A S ALY . X HE Unicode FAFRFHR IR
G &R T H TR, A utf-8.
WIRARHER B EE 0] (B SCUFEAETE) AN H8 09 il 65 28 b DX AR 7 2 9 2200
] M Windows.,
3.6 UCHTINA.
PYTHONCOERCECLOCALE
AAREBER 0, RS E(F: Python iy 447 M H Bk KL S 3T ASCII 1) C 5 POSIX X 5 i 5t il
R K AT UTE-8 (A & .
AR BEAS B AR E (SRl 0 DAAMOME), WIEBEFRHEAS B LC_ALL IS BEmit AN S0k &
H HR 54 LC_CTYPE ZR 51 24 Fif Ik il 2 S BN © X, =0 b B ny T ASCII
[ POSIX X4, #XJ5 Python CLI RFE M MR Z 1T Z Hi22 1 LC_CTYPE S HIFH48 & 1y
Pic R 4 X e 2 -
e C.UTF-8
e C.utfs8
e UTF-8

AR BCE T VA XIS 18—, WRIER 1k Python 3z A7 k2 BB AF7E 24 A HEREERI5E h AR Y.
MU LC_CTYPE FRBEAC R . X MORRR 1 MRREAR A5 B Aia 47 T [l — iR b 94 HL by ] JRR DX 3 ke
WHYZELE (130 GNU readline JE) Z4b, RREMETRERE CLitiX LA e {5712 1T Python RS
PARAEEERSE M A4 1l C XA A (140 Python | CUfY) locale.getdefaultlocale ()
BRI

(2 b A8 A b3 ) B e IRl i ) 2 ) i He b — N XS TRF H 8k sys . stdin fll sys.
stdout JHJH surrogateescape RN (sys . stderr &4k4:{fi [ backslashreplace
A0 R AEAT ) At DIE I R — ) o X R RACPRAT R AT AR 7 7 U] PYTHONTOENCODING 3
i

W R E A, RS T R R 4, 53 QR 24 Python 3z 4T WD 4G AL I EAS & % il
i il o pr) DR e T 475 A 1 S0 IR S 3K PY THONCOERCECLOCALE=warn 3£ Python 7£
stderr J:Ziﬂjiﬁgg%ﬂ%ﬁw

1.2. INETE 11
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R, BV DO e e gt 25, B 7E ek B AE 09 H AR e, BRI PYTHONUTES
PDRAEAL GE) BT ASCIL ) IR FR Rl o 00201 [v] Bt 27 FH 33X 00 A 1 DA il R RE R B ASC I T T
N UTF-8 EN RS,

B] M *nix,
3.7 OB 27 PEP 538 T fifif0 .

PYTHONDEVMODE

URAF MRS B RO AR P AR, A Python JF A, 5IAFEBUANEOL T R H & S EBOTH#
AR ATIAEE

3.7 BUBTIA.

PYTHONUTF8

WERBN 1, WE MRS UTE-8 8K, f UTF-8 MIMERGEH DSOS, Toie 24w e
I B

e sys.getfilesystemencoding () HiR[H] 'UTF-8"' (ZHhptid 9 Z %),

e locale.getpreferredencoding () ¥R 'UTF-8"' (KRHZaiD o Z0E , I HiZ KA
do_setlocale ZEAENER).

 sys.stdin, sys.stdout Ml sys. stders A UTF-8 SN AR, 3 HY sys.
stdin fll sys.stdout J8 ] surrogateescape iR PHAING (sys.stderr &4k4: i
backslashreplace UN[EITEERIA K RIEREAEE R —1F)

VERARZG APL AR 45, HA S 29 APT s R A R B9 ERIA TR
o MAMTSE, BRI SR 28 UTE-8 4afith R fifid ok SCAS .
e 0s.fsdecode () fil os.fsencode () 21#iff UTF-8 474 .

* open (), io.open() fll codecs.open () BRINSAHH UTE-8 45t . {HJ2, BATERIAIRHE
FTAS B DAL R ATAR PRI A SO R AT I B SO RE T R | A S, i S AR
TE RSB .

R UTF-8 RN AR HE i BCE 7] PABE PYTHONTOENCODING i st (FERRIAMY X s
HFEREAILE) o

WERBE R <07, MIERERR AR M X IR ARz AT
B EATAT A AR 2 745 5 SAEMREAR A 46 130 18] 3B R

WA RV B BT &, AR BRI A Y B DI &, PR AR 24 1 K Il b iR o 2T ASCII
(IR XIS E (W PYTHONCOERCECLOCALE JIFiR ), F FLIKdu i fhl e 4l 2% A w2 . b 28
MR B, R IS ) UTF-8 B, [k BN & AN IR .

W PASE ] —x ut £8 3T,
3.7 WUHTIMA: 5 X EZHANE R, HZ 5 PEP 540

1.21 FiAEXETE

TCEIX LA B 7E Python FTRTUCAS H ™ A2 52
PYTHONTHREADDEBUG

iR E, Python KT ENEAFRIA(E B -
LEFF ] -—with-pydebug 4@ LI E & Python,

PYTHONDUMPREF'S

WA BE, Python 75 X MAffRERS , GRS AG | T EUS IR AR REE B0
FFMFH] -—with-trace-refs {4 %I & Python,

12
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CHAPTER 2

% Unix £ & /& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It
ST REAE KA TR BE A ORI o X IR AT DA AR A A G i85 5 AR 19 Python,

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

Wz
https://www.debian.org/doc/manuals/maint-guide/first.en.html %} Debian i /7
https://en.opensuse.org/Portal:Packaging X} OpenSuse f

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
%}-F- Fedora FH

http://www.slackbook.org/html/package-management-making-packages.html %fF Slackware i

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

* OpenBSD JI /7, /AR i -8 42

pkg_add -r python

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

Billn: 1386 I FI3KEL Python 2.5.1 (4 1] F i Ak

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

13
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https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
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2.1.3 7 OpenSolaris &4t L

PRAT DAM OpenCSW SREL . 2235 Ko fdi i & AR A A Python, H Al pkgutil —i python27.,

2.2 {33 Python

WA H S 41 CPython, 1 JE B2 REL source o B0 AR ECH BUAR M PR, ] AT 342
WURGHTHY clone o (AARARAEZSIMERN T, WIFFE R .)

A ) i - AL

./configure
make
make install

R Unix - 65 (4 C BT T 3 8 75 10 5% AE Python JRACASAYAR F SRR #9 README.rst SCUfFH

M make install AJPAZE BN python3 —HEdI e, ik, Z3U# ffl make altinstall
MAE make install , R NEEREHET exec_prefix/bin/pythonversion .

2.3 5 Python #xpi&EF3C 4

EE T A M Z2 MR ; prefix (${prefix} ) Ml exec_prefix (${exec_prefix} ) BUhTZ%
B, WRPREN GNU Bff; ETR BEAH A
Bitn, FERZ4 Linux R4 F, WEMBIAMER /usr .

X EZR aX
exec_prefix/bin/python3 RSSO B
prefix/lib/pythonversion, exec_prefix/ | WEhERYLHE SRR R
lib/pythonversion

prefix/include/pythonversion, 415 I % Python ¥ & Al A R RE % AT 35 /)
exec_prefix/include/pythonversion include A1) H SEIHER B

2.4 Z:IN

AE Unix b)) Python AN, FFEIRMNIATHATER, Hi4n:

’$ chmod +x script ‘

FEAEBIAS B4 TS NG Y Shebang 2k, — MREFHO Vel 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEEES PATH H48 2% Python fi#RERS. B2, H UL Unix RAE R REIRA env s, ULV RESE B
/usr/bin/python3 Wi A BRI AR o

FAE Python HIAS H (5 [ shell /4, 152 %& subprocess ik,
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CHAPTER 3

£ Windows _E{& B Python

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

5 RZH UNIX RGARS AR, Windows REEEA HiZé%% Python, Z4F3k CPython [#]BAEL £ 4%1% T4
—A~ K47 B9 Windows 352 (MSLAD), BV Windows I PN 3FI20%E . X 220678 i 8 T4
AN PR 2% Python IF, WSS DMRRERS AN . 226 AR PR AT DA — G HLER B T FH P 2ss, Jf HoaT
PASK I F AR e AS 43 AL BB ) zip SO

1 PEP 11 firik, Python % 1 4 H 4~ Windows - it 37 1 (X B -8 Microsoft 4 4y &b FiE 4 57 45 & 319
WA . X B 25 Python 3.9 37 FF Windows 8.1 M HG A . Q1R RTE 2 Windows 7 ¢ HE, 15 %%%
Python 3.8,

Windows & {it THFZ R ZREFEY , BN FHE — & B S AR S

e AL NS T4, KT Python SRR 2RI H T & AR S, Bk,
Microsoft Store ¢, J&—~faj AR Python Z¢%% , & Fl TiafTIAMI®, DA IDLE s HAbIF £ 3F5s. &
T2 Windows 10, {HR] A4 ZE3E AR SRR HAWRR % . BRI 4L T2 )5 @i iy 4k 5 3)) Python J%
HTAH.

nuget.org %5 ¢, I THSEEM ARG B 2%: . ©nl flTH 8 Python Wiz 7 A, (HAT] 8 #H H.
WA PR T A,

ST K , J2 Python HY/NIZAEAL, B B A ECH) I IR
31 RERRERF

3.1.1 ZREE

DU/~ Python 3.9 2 RE 7 A IR 8k - 32 (A1 64 SIIAIKI A WA . web installer (W5 44540) E—4/
IR TR, ettt MRIETE A FEIrBRNA:. ofline installer (L LHED) N
BRINLZET TN, PRI REI T 2 Internet 4% . THS M@ % £ 05 7 F 8 DA T fBAE 202 1 /e
HE g A8 LA v

R IG, ATDATERE AR N2 —:

15
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

WnR AR RS Rk ]

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

* Python K224 FI 3 1 P H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o RREAHRUERE, WIREM:, JHsh#Al pip

o GAGERE, 224 H O A SR PATH

o AR H AR H Bl E LA R

g [ Mg | G AR RRIRIT T T H AT 248, 0 o A S e 2 AR (Y T R A T RO )
e Aol TG g I [ BB s T 3000 A2

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
e Python 4235 5| Program Files H 5%
o i Ji] F Windows ¢4 Python jz 7 % 4225 5] Windows H
o L IA) ] DAVERE AT e fiE
o BRUEPE T DATI i 7 Y
o MR, LR H SRR INE R YL PATH
o PERSHE BT AT B i
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3.1.2 Mk MAX_PATH BRI

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

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

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
W bR, TRt SR
3.6 Jift B4 Python S i 1 XK AR I STHF o

313 RERHRERENE

ARRET UL i BT A i il DA G 47488, AV AR P E VT 2 bl B 2%, i Joas A
ZH.o EATPATEAREE T UL A1 0L N BER S e il DASE o — LB BRI H
To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user

interaction 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.

PrA HAth e 1ii# (%1%l name=value , HA{EEH 2 0 REIAFE, L RBMIEAFREEAE. W]
FHETR ) S8 BB AN B o
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B ik i
InstallAl- NERE P, 0
1Users
TargetDir | ZZ4EH 3T InstallAllUsers 265%
DefaultAl- | 5 1A i P35 BRI | $ProgramFiles%\Python X.Y o}
1UsersTar- | 2735 k4% %$ProgramFiles (x86)%\Python X.Y
getDir
De- VR FEE N AELTR | sLocalAppbatas\Programs\PythonXY By
faultJust- T %$LocalAppData%\Programs\PythonXyY-32 By
ForMeTar- $LocalAppData%$\Programs\PythonXY-64
getDir
Default- UL i /R RN H o % | (%)
Custom- HF
TargetDir
Associate- | HHATRE P LKA | 1
Files TEAR SRR
Com- wmEA oy WEE . |0
pileAll PYCo
Prepend- K install F1 Scripts H 545 | 0
Path m# pPATH PAKCKF .PY IS
j][] §|J PATHEXT
Shortcuts | QIS ZH, AffERESR, 3C | 1
F4F1 IDLE A1 g Pl )y =
In- 435 Python ({2 1
clude_doc
In- LRI R S 0
clude_debug
In- e SV INGE ST
clude_dev
In- ZH python.exe FAHE | 1
clude_exe | X4
In- 838 B F Windows By | 1
clude_launchePyrhon j2 7 %5 .
Install- AP LRER T |1
Launcher- | Windows &4 Python & % %
AllUsers o
In- GREHRIE AT A 1
clude_lib
In- LA S pip Al setup- | 1
clude_pip tools
In- AR (*.pdb) 0
clude_symbals
In- 4% Tel/Tk XM IDLE | 1
clude_tcltk
In- LHAEPENHAE T 1
clude_test
In- B ARy A 1
clude_tools
LauncherOnly{V %72 B shigs . XBET | O
R H AR
SimpleIn- | 2% Kk 254038 Ul 0
stall
Simpleln- | fif I faifb 2% UL i) | (%)
stallDe- HEXHEE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

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

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

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<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>

314 ERREBELRTH

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

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

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

AW PAFEE / quiet BRIR BB R o

3.1.5 =R
%% Python )57, RXWI DAL Windows HifY “FEfF MITIAE” T HISMEUMERIIRE. 2k Python 4% H I
e CHIBUEST DR TAT I R

B SR 8 O R SR S I R D RE - R S O SRR S 2 L e R AR AT A . AR
AT ICE eI, B4 H sk BB HaX e, R 250 A IR 8 )5 HE 57425 Python,

BSR4 i LR E B R A BT SO, IR N R BB ) A A S

“CHIE CRFSE4 MR Python, {Hi& Jfl T Windows & Python j3 # 2% [#Ah, E1E “REFAIPIGE” PHHCOH
%H.
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3.2 Microsoft Store g

3.7.2 HUHTIA.
Microsoft Store filj&—4~5) T 426 Python fERERY, TR RIFERR HACRHA, Gl T3,

BRI, W ORI ST Windows 10 BT, F4E Microsoft Store i ] #4748 % "Python 3.9”
o WARASERRN . R i Python Software Foundation /& ffi 423

it Python KFURZHE Microsoft Store b 9 FR k. WNSRBRAEATIE, WFRREEAEF ERMI .

GRS IR G, T DAYEFFUGSE B b 3R 31 Sk 2 3 Python, 5% 3% A DAYE Gy A3 7545 51 PowerShell 23 H i A
python KJE3. BLANAT AR A pip 8¢ idle >fifi ] pip A1 IDLE. IDLE tH¥EH IR A,

X = - n] DA AN S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BEEESIEREAR, Hl3.9). fERE-—> £R-—> LAMGEIET, Mgk g
WAk, RS A Y python fitAs . EIUfPR pip Al idle 5i%#EH python lA—EL,

HIPAMEH] python —m venv B MEREEHE L H A .

TERARE 288 T 75— AR Python KBS INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR, EEIFT %, i python3.exe B python3.x.exe ,

py . exe JABIARRFALIN I Python &R, (HAHLIGHEM K A 240 2R A 2R -

B Python, FHFIIT “BLE” HAA “RINFEFRINRE”, oEAE “JTR” F4kE] Python, SRS A
wr AR I EIECKFIHERIZ E 2 Python R fr P FTA L, (EA S ERAT AT RE AU PR

3.2.1 251aYia)

1T Microsoft Store v IR F AR, Python AR GETCIEXF I AL E (40 TEMP ) MR T4
AViM . M, EREARNEIA ., QR EADF SRR, T2 s i MR
3 PR A R EE R W £ 40 Y, 358 ) Microsoft BT 41 58 4 W AE A 0 SCAY, M4 i F

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

3.3 nuget.org £3 &8

3.5.2 HUHTA.

nuget.org ;2 —MF A1) Python ¥555, I THEBCA 45223 Python [ RS FFEEL MMM . H 48 Nuget
s& “NET R HAS", (X T amn TR ARG, Bl AR TAE.

Vi) nuget.org SRICA KA1 nuget FYFHIEE . FIHAHZX] Python JF A A FORME & RB T .

nuget .exe 4T LHAPAEEM https://aka.ms/nugetclidl F#%, %0, {fH curl 5 Power-
Shell, i 1% T H- 245 64 fi75} 32 {i Ffi 4% 1) Python:

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

To select a particular version, add a -Version 3.x.y. The output directory may be changed from ., and the
package will be installed into a subdirectory. By default, the subdirectory is named the same as the package, and
without the ~-ExcludeVersion option this name will include the specific version installed. Inside the subdirectory
is a tools directory that contains the Python installation:
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# 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

Wy, nuget WATTIG, WARVATLRBOFICAI MU e kARG . 8, PR H I
WA MARAEMHZ BRI SCHE, V92 CLARGER A shihdT I

T tools HAh, A —4 build\native H. BHE—1 MSBuild &1 X} python.props ,
A PATE C++ i H A S 5 | I Python 22286 . A, 53X S50 - 15 Sl A 18P (8 F A S AL AP

nugetorg b B U f§ B T 2 wwwnugetorg/packages/python X} T 64 fii K A Al
www.nuget.org/packages/pythonx86 & 32 VA,

3.4 T[HRABIE

3.5 OB A

IRA R EA TR — L f/)s Python SABEH) ZIP SCfF. B BEEAE NI — DN BT —45, A ZH
B P E T .

)G, WAXKITIR OLT) SHPRGEamE, U R ., RETMREE D 2R 5
0o FRUEFEME N FSe it ALY pyc SRS FE ZIP h, F48M T python3.d11l , python37.d11
, python.exe fl pythonw.exe . Au$E Tcl/tk (RFEFFAMKEIT, 0 1dle), pip A1 Python SCAY.

#i[E):  The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the
application installer to provide this. The runtime may have already been installed on a user’s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.d11 in the system directory.

=07 A% o AR P S IRA AT 208 . XA AT SRR AL Python 228 RE(
pip A BKHC AR, A n] PA/NOHERF pip (S dEAR IO EUEAT A S SR Gl w, 5 =i VaRtEN
W AR P —R 0 ( AT ) ARBE, PAEIT 2 N SIFE ) 1 P S (B BE8T 2 i REAE A DR S B AN e 2 -

R TS AT PN ERE B

3.4.1 Python R FHIEFF

i Python 4 5 i) B R FFH- A — @ SR P T X — 5. fEXFEOLT, AT ABE AU AT I 2
R Python AL IRAS . IRINE V%A ZEW (NFEMR, BN ZREERAZ L), AP

T & IR AT AT S R B RS PP R 2 — L, (oM PR it 1 e A R 0 2 il Y JE e
BOA W R IER KRRy 2 AL Python FizdfThy: PAARATLAE R, 23 AIMURAE B 0] DASRE , SCIF IR AT
PAIEH AT FERZEAGOUT, B E RS % R s 2 i 1 e A Tt RE IR Py_Main
] B 7 Y B A A BRSO A U R BE DT K, U B i i AT S AR python. exe 5
pythonw.exe . fEXFEILT, N ARFRFERH Python MAZHLERAFK, H HA Al GETC AR
5 HANIEAEIZ TR Python JERR S SR SIRIX 20 FF A«

TRk, %S Python RIATSCIF—EIE N H R %%, PARGRENTERAE LT . [
WEshdr, BT AT HAUALE, POVTER SN RS Z B A L 18 R B
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3.4.2 #& A\ Python

JH A 3t AR 2 55 14 17 ) R P 3 5 AR A AR TG 5, i A X Python AT MR AT TR H 9. 3l
i, AR R RTIRERAPUCR, FT A python. exe S MM python3.d1l . JEig
FEMPRE O, KRR R AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR (IS W] I 2K ) Python SRS -

SN AREF RN 4, WA ENEATOIE, OATERI IR MRS 2 A LS hE R AR 0,
TR A S AT HORI B HL 258 2 1] A ARAR X )

3.5 HRiEGE

B T HRUERT CPython RATIHUZ Ah, A —LEa&HEMTIREE ML, PUT @ TAS S H 32 2L R 471
=

ActivePython HAGZ-FEHAMERZHAET, 0k, PyWin32

Anaconda JATHIRIEEEE (40 numpy, scipy ] pandas) il conda fUA5HERE,

Canopy HA 4 asFHMIT & THA “4H 1 Python - HTEREE”.

WinPython F#5g T Windows 1 ATHL, A5 T E R @R T A .

TR, XL T REAN & OB AR Y Python B, I HAS HiAZ L Python [ BA4ES Bl 2 FF .

3.6 §2%F Python

B PR AT (#3217 Python, 50 DA JEAE Windows H B i —LEERIAIRSEAS B . AR LR T4
LT N GSELE PATH Fl PATHEXT AF ff35 0, (HIXAGE TR A . &/, WREEEMEHEZ
RRASHY Python, 2% FE&{# i€ A T Windows 449 Python 2 #) %%

3.6.1 fifR: REWMREE

Windows FuFLE AR RS K AL ELSRECE i, SGIE fr & UL R BLSF B Bt
TR ELSRE A B, T BRI set 14

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS%;C: \My_python_1ib
C:\>python

LIRS R RO I TAEIRIE S G P RATRL A A ay &, I L, diZed il & R sh i ALy B A
JPAR R X L

TEA 5 PSR BARPONA (R e, AVFIETTIR S RIS E . @32 #5017 python . exe [
FSRASIMENIT SR AZ U PATH J& 8 ()5 3 IR AR (1 Python (17 I J7 34

SOKABUCEOARREI AL &, 58l THR” IR IR, S3TIFRGBIEN SR A %R,
RGO T B FEMIHE S, GRTDATINSUE SO PRIR G AL B B ARGV R, R
X FRALEAT FERR 7 i (BPAS B AR ) o

fE): Windows 24 i FUE R ERAE RGUVE B 2 6, IXFIRERAEIE R PATH HHFEGEAMER .

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it unless the
listed paths only include code that is compatible with all of your installed Python versions.

Bk
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Overview of environ-
ment variables on Windows

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 The set
command, for temporarily modifying environment variables

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx The setx
command, for permanently modifying environment variables

3.6.2 &Ei#% Python o[ {734

3.5 i A

BT {81 E Sl BI1ERY Python AIPRESR YIRS I A, n] RESRRETE Ay -4/ 45 T i 8h Python, 22378
FP A — A n] DA F

FEZEREP IR — U E, nTDAEFEARIC “XF Python JRANEIEREEAZ&” AYIEIN, DAMEZERARFRF 2040
EUSINE PATH o IRIRM T Scripts\ SUARIMAE . X AV A python iz TR, If H pip
MT 2T Wik, G A Gr QAT AT A, 25 447 SCR.

WERAE LRI AT BT, W2 ] DAEORB AT 26 e 7, g “Bul” IR, o8, G
A e S E ISR AT B PATH o SR ERF Python 0% HSRISINE] PATH MBI R, X
NS HALS B M50 . mBIAE TR s (RIEETAN A H C28A71E)

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

3.7 UTF-8 &=,

3.7 WUGHTA.

Windows {7395 fiff Fi] A% Gt i A XA R G G ik X (ANSTAURS BT) o Python 1) & Ak SUAS SCAFERIA
24528 (B locale.getpreferredencoding()).

X T BE 2 AR AL, PR PR ORI 2 % Unix R 4845 WSL (Windows Subsystem for Linux) J™ i il /i
UTF-8,

W] DASE 1) UTF-8 BB BRIN Y S i =X ok o UTF-8. 323 1 UTF-8 #EX il DAE T -X ut £8 fird
T7ET, (¥ PYTHONUTF8=1 S 55AR i, 1S W PYTHONUTFS T it il j5 F UTF-8 A5, & L
RAIRLE S T AT SR A &

4 UTF-8 BB i :

* locale.getpreferredencoding () $ik[E] 'UTF-8' M AR RGE IS HERE] Tk
T2 A N RBERAN SO giiE, U3 open (), Popen, Path.read_text () 44,

e sys.stdin, sys.stdout fll sys.stderr R UTF-8 {E 8 H SCAR g g g =,
o PRAGER AT LAIE 3 " mbes” Faffhsa & 60 H R gmh s =X .

TR PYTHONUTF 8=1 B ERIAIE AR 85 AR RS 1T Python 3.7+ [ H . WHERARG T
fi] Python 3.7+ [ AR MK T2 G 0 R G dmhAs =X, DUHEFA S B IR I A AR F el i ] -X ut£8 @y AT
PRI,

HilF): BB AR UTF-8 Histin, Windows HZHJ Python th2x /LA T 55t ki i UTF-8:
o =& VO fiERIE VO (15 Il PEP 528).
o XU RGAIHR GENTIL PEP 529),

3.7. UTF-8 &% 23


https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8 EHF Windows g% Python Bz)2%

3.3 WUHTIA.

T Windows ff) Python JHaf g e — S HIRERE , W BE RAIAT AR Python fiiAs . B AVFHIAS (5
A7) HEREE Python JRASHY I, H-R5 i G PHATIZIA -

5 PATH AFRAN[A], JH 2R 2R 5 GG i) Python iRAS . & B 1) F-4% I P2 i AN @ R G 23E
TG T IAHER , A2 6 B 22 A A

JE B 2AE PEP 397 HHSER .
3.8.1 F&
M&HLTT

3.6 il HE 5.

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is compatible
with all available versions of Python, so it does not matter which version is installed. To check that the launcher is
available, execute the following command in Command Prompt:

1%

BN K E 2R BORT AR (1 Python B 530 - BRI PAIERR I, I HAFEE AT Hifthay 47250
B4 K% %) Python.

If you have multiple versions of Python installed (e.g., 3.7 and 3.9) you will have noticed that Python 3.9 was started
- to launch Python 3.7, try the command:

’py -3.7

If you want the latest version of Python 2 you have installed, try the command:

’py -2

You should find the latest version of Python 3.x starts.

If you see the following error, you do not have the launcher installed:

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

BRARTE 2R IR TR0, B 223 Y Python A ff E SR F NN E] PATH .

The command:

py ——list

displays the currently installed version(s) of Python.
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[F4EE81E (Virtual environment)

3.5 OB

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

M
iEFATEIE— IR Python AR - G —144 " “hello.py By SCHF, HAWELATNE

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

From the directory in which hello.py lives, execute the command:

’py hello.py

NS 2 ST Python 2.x ZEAGHYIRAS S AT EI ok . IR ulR 8 — 47 Rl :

’#J python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing
the first line to #! python3. 7 and you should find the 3.9 version information printed.

R, SRR, #R “python” FHfi I A E 2235 () Python 2.x HIEHIA . X420 T 5 3
JeFHes% Unix, Hrpfp4 python # % 245 Python 2.

Pt

fletE R

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

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

3.8.2 Shebang Lines

MR A SR B —1T0A # ! ITk, WIFR My shebang” 17, Linux FIHABZE Unix #4E R LA RHX 4Ty
AU, ENTEEEIE RS EAPRIER Bz i AT A . XA E3ha8 e iF7E Windows EXf Python
ARG AR T, BT s B T EA T .

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

* /usr/bin/env python
e /usr/bin/python
e Jusr/local/bin/python

* python
Blan, AR AT IR —1T

#! Jusr/bin/python

3.8. EHF Windows i Python [5z)2% 25
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R F IR BRI Python. [AWAE Unix 481V Python MIAD 2845 73547, RV %K Bk e
T DA B B 6 T T E A 0. W57 Windows 125 —ANHiMIAS, #5375 Unix BRI, IBALE
BEZBERIDA /st JF k> shebang £7.

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

3.7 UGBTI A python JEENARST 3.7 JF4G, WIDAEIT “-64” JEZUH 64 il . AL, TIPATE EHA
WELR FEME (B /usr/bin/python3-64 ),

shebang line [ /usr/bin/env JERIEH —MFRIENE. 15T T %A1 Python PR 2 A, K B
R AT PATH PAFRER Python I ERAT S0/ 3X XM F Unix H env R2FFIIAT R, AREFFRHFE PATH
PATHER.

3.8.3 shebang lines B&#;

shebang lines 34 1] PA$E & HAL 3 45 Python e ) HABE T, BiI4n, AnSARFA —1 shebang lines :

’#.’ /usr/bin/python -v

SR )5 Python ¥5DA —v 3BT 5 5

384 BEY
g I ST B

Jet B AR 7 A5 8 R W ASani SO - FE 2470 P Ry application data” H sk R py.ini (R S8
CSIDL_LOCAL_APPDATA i ] Windows F%{ SHGetFolderPath IR[EIHH ) VAR S BEh# LT [H—
E%('#E’J py-i)ni o AHIEIA)ini SCEFBR TR shaeny “fEhla” A (BRI py.exe), HHF “windows” K
A (B pyw.exe

AR HSRT H R R H o ST T AT AT SCES% ini SCPRY S, PR R 3R 55 219 .ini 3C
PEAEA G5 BRI 7l DA #53% 48 Ry ind SCPFR I ain o

B%E LEAEY Python hR#

FEFLEAF LT, nTLME A & P ST IARERGESRT,  PASRE air - KF VR4~ Python JitAs . AR BRAEFT LA TR
ARSI, AIDAEREIGHR ) MIRHCARBEIIAT . Besh, ATPABIERAnT-327 8 “-64” SRH5E oK 32 {if
b2 64 (iSEHL

ffn, — shebangline ff) # ! python fT¥AUARRERF, M #!python3 A —MRARER, BRIEE
— A EERA .

WARAEG S R RABNRAR ELF, WA] AR B I AE & PY_PYTHON PAFS & BRIAR AR E 7. WA E
B, MERIA N3, %A BT DASE € RE i ey AT LR AR, Eean»3”, 73.77, 73.7-32” 5"3.7-647, (i
HERET-647 HEIYAE F T Python 3.7 B 5 B A AL S A I sl - )

MR A B R B R EAF, W] DA EMEAS B PY_PYTHON{major} (HH {major} & LI
FEF ST T EARARRERT) PATEE SE B R A . AR A TR BIXAERY TN, R hen k26 B 2235 1Y) Python
AR N R AR BN A o R B A, RS AREARIIE, (HIZAS ] BE 1% 2R 9 T il B AR

T2 T HHIE] (major.minor) Python AR 32 il 64 (i) 64 fii Windows |, 64 (LRACKIIGZ 2 Hik.
X EBIAR Y 32 (LA 64 (L SKBUHARIE AN - XX TR 32 A 64 AR IEHAY - Wk AT, 32
7R SRR PR T RATHE € AR 64 {37 Python Z2%¢ . AL T VAT H3h #9478, AUHLE PC 122
BT WRLERAS, MAE eI LT (R, AEITE 32 28 64 (HAHY) Python FIRH R JH 3l #5275
SelR TR ) WERTE, ATDAERCR IR BRI ATER “-327 B “-64” JRAOREUULAT A .

ZNE
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o WISRVEA WCEAH KL, S python fil python2 R H 42 % i i 8T Python 2.x M4, w4
python3 ¥ ] 8 2235 1) Python 3.x.

e The command python3. 7 will not consult any options at all as the versions are fully specified.
* Q2R PY_PYTHON=3 , fir4> “python il python3 HRF FH B4k Python 3 HiiAs .

e If PY_PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the
command python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major
version was specified.)

e If PY_ PYTHON=3 and PY_PYTHON3=3. 7, the commands python and python3 will both use specifi-
cally 3.7

B PR AS B A, 3 AT DAAE J5 3l A e ) B INT SO o 50 B8 A ] B B . INT SO A i 3B 20 R A
[defaults] , BEZFRIFSEA RIS PY_ BRI BMFE OF R INDSUH PR 4 R KK
/NG ) o) BREEAR RN AR R IND SO PR E RN

51 4n:

 Setting PY_PYTHON=3. 7 is equivalent to the INI file containing:

[defaults]
python=3.7

o Setting PY_PYTHON=3 and PY_PYTHON3=3. 7 is equivalent to the INI file containing:

[defaults]
python=3
python3=3.7

3.8.5 LB

WARBCE TSR PYLAUNCE_DEBUG  ({LAIMH) , Bshae Wil B4TEE] stderr (BJ: #3565 ). &
GRRBEL B IR AT TUA Ao BT PE . (S 2 A0 7 Python (A . iR LA B B DA J JH T
AT H Fr Python #6247 -

3.9 EIER

Python i #/ 5 H %2 (DA S site-packages SCFJE) TAETEZeSE Harp. L, WHRZE R Python %
g c:\Python\ , NWERAFERIEEAE C: \Python\Lib\ 1, &= FERIEMEAE C: \Python\Lib\

site-packages\ .

S # sys.path , WHAES DLL(python37. _pth) s(a $473CFF ( “python._pth™ ) [7] 2 i
._pth X, AR E E —1T sys.path o BT DLL Z BRSO B R 1T Al A7 301
S, WERTREE, WA B AT I i A AR R i A

YIRS, R 2T RSN R, R R A, IR BRARSCPR R I —1T4RE import
site , HMALTA site o DA #IFRIS ABARFITRIGZM . A BAR T AR 20 1 BRI T 3¢
PFALE .. AP site DM AIRS], I BB EER A,

R, MUIEE import site i}, .pth X (WAHEIS FRIZK) Kl site FEHIERF AL,
BIAE] . _pth RS, sys.path ZU[¥E Windows FIHFEN):
o TEFFURES, Wm—AEAH, ZAEXNN T4 H%.

o WNRIREEAS B PYTHONPATH A7AE, WIFRss & WAk, M FARFIMHS H . iR, 7F Windows
b, AR R A4, AR ST RS B AR R A R E S (C:\ £5),

3.9. EHER 27
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o BAMWT WM RE Y MR AT DAAE b T B 9 IR B S i B ¥ T 3% HKEY_CURRENT_USER
Ml HKEY_LOCAL_MACHINE 4 % F f§ \SOFTWARE\Python\PythonCore{version}\
PythonPath H1. PAJH'5 4 e B9 6 42 7 A7 8 AR S BROUE 1) 7 8 R 3 BURE A B A2 A8 1 s o 3
sys.path 1. (iR ICA CAP LR 7 LA HKLM, F it HKCU i 4 %5, )

o WUERBEE TGRSR PyTHONHOME |, NG HARE S “Python = H &7, 5N), == Python RJ4if73C
R T2 AL “landmark SCfF” (Lib\os.py 8 pythonXY.zip ) DAY Python £ HE
WRALE] T Python T H %, ME TSI XM F H R ME] sys.path (Lib,plat-win
58)o TN, AL Python P42 2 MAFAELE MR H i) PythonPath F435 1) .

o QR4 A% Python Home, A $85E PYTHONPATH BRlsA8 1, I HALABHMHRD, WIfEH A
MIXH 45 HABRIABEFR (B0 . \Lib; .\plat-win %%).

QAR AT AT SO S A B ] AT S B H S 4R 3 pyvenv. cfg 3O, WIPATRAERIE I -

o W home J&— AN A4S, I H PYTHONHOME AV E:, W HEWE 4h 07 B il F L AR A 2
T PAT SR AL

B HGEITA &R

* i5fT python.exe , B F Python H 3 FEEAT HA.exe (Z24HAS, BE K H PChuild H3%) M,
MDA, TEZARENERT OB, IR RIBEENR PR HAL B R

* 4 Python FLA LT — A exe (ARAYHR, lid COMRASE) W, FALHEWH “Python Home”,
BURE T ok AR OIS . TR IR PR AL« AR % AR .

* AR Python HAFIERY T H I HEAEMERME (Reh.exe, —SIERARAREE), A
IREAFEN— A — LB EAN B AR A B A2

X AR LEALEEKF Python fIRZEE LY AR P s ATICH IO, DA BEBCRFBS 1k 5 HAt 2 nh 5 -

o WA PAT SO RS —A . _pth SO, H S HR . X AR ENER SR A
A, 2 site , [BRIEFIH import site .

o WHARLE A ST PAT SCE N2k python3.dll 8% python37.d11 , #£ Py_Initialize ()
ZHi, BERXJEH Py_SetPath() B (£/)) Py_SetProgramName ()

o VWEIRAN/E B PYTHONPATH HAE S B3k B N AT python . exe Z B E PYTHONHOME ,

o QUREORREMT AT AL (B0, R — A AMTEHEZEAT python. exe 5 &ML, 3HHTR
L2 H S AFE landmark SCPF (Lib\os.py). (R, 16 ZIP UK ENZ SO, Bk
03 IE 1 fir 44 149 ZIP SO )

XELREH PR R GEVE BB 225 Y SO S ARSET-5 W AR P ARG TE — R RO bR e PR R AS . 500, 1 =T g
SAEE R R e B B MR, 55— D EBCR R, PRUON A ST GBI IR 2 2 2 BT
P Pt R A A AR B AR ) S0

3.6 JiCH A
o WM. _pth XS pyvenv. cfg IR applocal #E
o MEE S HATSCHAHSRES, W pythonXX. zip fEATETEN) landmark .

3.6 A CUEIH: #£ Modules (ANJ2 PythonPath ) "FAYTEMER G E MRLHAT AR AR
HAFA importlib.machinery.WindowsRegistryFinder ., fF Windows |-, &
FRFAE 3.6.0 KRR AT, (HA]REFREAER R BRI E] sys .meta_path
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3.10 Bfi ok

JRAE Python 1) H B2 A T A 16 PR T2 AE, {HJ2 Windows A —SEIEFIRFIE . AERRIE ZERISNHAT A —
SOREHURIACHS Fr B (X L 1

T Windows PRI CSEAE mswin-specific-services 7,

3.10.1 PyWin32

Mark Hammond [ PyWin32 #i3t@—4H T 52 Windows H¢ i@ SRR . XA 45 DA 55 R T -
* Component Object Model (COM)
» Win32 API ¥
o GEMH (Registry)
e HMHE (Eventlog)
¢ Microsoft Foundation Classes (MFC) user interfaces
PythonWin J& PyWin32 45— 77l MFC Ry IR . TP BRI SR T A IDE,
hs%:
Win32 How Do L...? Tim Golden 3%
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze J2—4> distutils ¥ i (Z I, extending-distutils), ‘£2Ff Python JHZ< £ 2% il v $4f7H Windows
TRIY (*.exe XM SEMUMLEAER, VREERT LA A ARG B AR I JO 5 Fre4é Python.

3.11 #F:E Python £ Windows

AR O 453% CPython, 14 5B 2 4REL source. o Z30] DA R 8 M RAS 0 JEACHD , L ml DATE 728
H checkout. ,

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler used to
build the official Python releases. These files are in the PCbuild directory.

KA PCbuild/readme. txt PASRIUCAH KA SRR —fE & .
AP A, %2 7 building-on-windows .

3.12 HipFEsH

W% Python HUARWT A JE, ARSCRFARIE &R —2P-5 (T8 P EOr A S . fifk PEP 11
TIRETA A SRS TR R B

* Windows CE is no longer supported since Python 3 (if it ever was).

* The Cygwin installer offers to install the Python interpreter as well

A REA TGRS HEI(EE, W25 Python for Windows
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https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/
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cHAPTER 4

£ Mac & #:{# A Python

fi#5 Bob Savage <bobsavage@mac.com>

Python $77E Mac ] macOS FIEfT7EHAD Unix V-5 _EJFEHAEFEALL, EEHE—RAE7E macOS A H
AN TG, 110 IDE B {45 R

4.1 En§fn<4E MacPython

Apple £ macOS 10.8 TH# % 4E Python 2.7, {HARUL AT PAFI] Python website (https://www.python.org ) B H %
I #THY Python 3, Python 57 76" 8 fl —iffii” |, {ff Python fEDAASHBAR 7 ¥ T 2CHEA T A FH SRR A
PHASEL PowerPC 45T L.

TE LR ARNRL JHEAM A P

* &ff—/~Python 3.9 UFRAEVRE Applications SCPFSRH . FEX BLYRATLA$RE] IDLE, &
YEAE J7 Python K AT U HE L BEER 73 FF A B155% 5 DA K PythonLauncher, ‘& 157 Ab¥AE Finder H13(
it Python JHIZAS i #24f .

* fEZ /Library/Frameworks/Python.framework , fi#f Python R {7 3CfEMIE . 2035 FE 7
5 A7 BN E] shell B A% . EiHIZE MacPython , /R7] DA BHIAL X = AN H . Python ] 37 3C
PR S B8R TICLE Just/local/bin/ Hi

Apple $2AL1Y Python fit A< 4y %2 35 4F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python W, ARKIEANAEEEMERX LN ZE, BN EANTH Apple 45 H H Apple (55 =775k
PR THICH, WARAREREA python.org 2 BERT ) Python JiUAS, AR AAREITHEML FRFLEE A AN W]
{HESA A Python |, PRIARAY B AR VA S AR AR BEPA T IO B E— SR i 22

IDLE A, & — ISR, SRVFIRTT Python SRS, MR AGE Python BT, ARIVAZ IR P EEZ SCRY
HIEREN .

WSRARZAZE HAt Unix *F-& LR Python , AR AR % BT %M Unix shell jz47 Python JHIZARHYFHR 7> .
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4.1.1 0fa#A{T Python [E)Z

Your best way to get started with Python on macOS is through the IDLE integrated development environment, see
section #54-1¢, B %% T - and use the Help menu when the IDE is running.

If you want to run Python scripts from the Terminal window command line or from the Finder you first need
an editor to create your script. macOS comes with a number of standard Unix command line editors, vim
and emacs among them. If you want a more Mac-like editor, BBEdit or TextWrangler from Bare Bones
Software (see http://www.barebones.com/products/bbedit/index.html) are good choices, as is TextMate (see
https://macromates.com/). Other editors include Gvim (http://macvim-dev.github.io/macvim/) and Aquamacs
(http://aquamacs.org/).

BNt s A, T AR file: /usrlocal/bin {57 T shell # 2 B% A5 .
#¢ Finder SHATVRIEIA RS, VRA {38 T
o JUHAHE T % PythonLauncher

* J&#¥ PythonLauncher i il finder Info %7 ATIFMIA (SAEM.py A) HIEGA AR, &
Ja Xt 4% . PythonLauncher A4 F e Bl 4 il A R 8l 5 2o H07 s ARVFIR N — IR
PSR LU BRI, BT CE I A R A A

41.2 JBEAEERAMERITEE

With older versions of Python, there is one macOS quirk that you need to be aware of: programs that talk to the Aqua
window manager (in other words, anything that has a GUI) need to be run in a special way. Use pythonw instead
of python to start such scripts.

X} Python 3.9, {RAJAf#fi] python E{# pythonw.

413 BE

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables
for programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc
at startup. You need to create a file ~/ .MacOSX/environment.plist. See Apple’s Technical Document
QA1067 for details.

£ XTHE MacPython Fr42%E Python fUHI{E E., S 419104 Python € 5.

42 EEtRARIA

MacPython PR ff) IDLE JF & 388, 4 54 IDLE I3 E4H/ 44, 5371 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

4.3 &MY Python &

I TR0 PAEESE AN Python £ :
o A DA FRAERY) Python distutils #55, (python setup.py install ) ZEEik{bf.
s P2 DAL setuptools ¥ iREL pip WACAR 44, 12 https://pip.pypa.io/ .
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4.4 BRALERETE (GUI) 22306 #H Mac

A R 2 AL T AR 2 A (GUD) JE (R IE i ] Python it Mac

PyObjC J&—~ Python | Apple [) Objective-C/Cocoa HEZR I HE , X2 RZEIMA Mac A E AL . A
Zx PyObiC {5 5., 151JiIA) https://pypi.org/project/pyobjc/.

Fr#ER) Python GUI T.EAUJE tkinter , ETEFEH Tk TEA (https:/www.tcl.tk ). Apple f#J OS X #f
47 Aqua JFAERRASH) Tk, FH AN T PAA https://www.activestate.com N #1275 "B ] A IEACHS
LIAFEIN

wxPython is another popular cross-platform GUI toolkit that runs natively on macOS. Packages and documentation
are available from https://www.wxpython.org.

PyQr is another popular cross-platform GUI toolkit that runs natively on macOS. More information can be found at
https://riverbankcomputing.com/software/pyqt/intro.

4.5 HEL Python fE HFER Y Mac

The standard tool for deploying standalone Python applications on the Mac is py2app. More information on in-
stalling and using py2app can be found at https://pypi.org/project/py2app/.

4.6 HihEFiR

MacPython i 'f% 53 it Python (/i & F1 B ¥ # jt Mac b2 MR EER) SR IR

https://www.python.org/community/sigs/current/pythonmac-sig/
HoAtuley 1) 52 MacPython wiki:
https://wiki.python.org/moin/MacPython
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CHAPTER D

YRAERRFNE R IT 23R

l ?E’cf?igf Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

15171 Python Editors A1 Integrated Development Environments PAFRE 52851 % .
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
IS5 R (40 B JBE AT 7% (magic method)) . ABC [EJ A [EJ#ER subclass (F4HE]) , B MEIARER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python 45 ¥ £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) KX import FAFAR AL (7F importlib.abe #i4). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .

AETEATHE (runtime), [ 3a0 8 SO (ETRE S0 A7 B0, (HASImis . class J@ MMk X0 R, o0 (Elk
RETFAERAL. class FIBFAY __annotations_ 4SFRKEMEF.

#52[Elvariable annotation. function annotation, PEP 484 F1 PEP 526, i5S0EHi ¥ I aenyEIH .
argument (518() IR IEBLELR S funcrion (Bimethod) B, 51 %CH MfE :

o Bl425 7| 8 (keyword argument): FERRXIEN | PLERE)ISE (identifier, 4l name=) BHHEMIYE | L,
o2 DA <+ 1A dictionary (F4) BB EIERS 3. B, 3 F 5 #HIZPAT complex ()
L] o ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

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

5| BB o A e R B PR [ oS B, R SCILIE R i i AR A R, 5 2] calls i 72
g b, ARAE S AR T AT ARG s — 5 18 HRPAS (B o 6 [ s 0

Syt 2 ORI parameer (Z280) W&H . & REETH5ER2 82 ML, P& PEP 362,

asynchronous context manager (JEFIZBINBIEMEY) 0] DAFEH] asyne with BUAZUH B FUEREERY
Yk, MERBRESR __aenter_ () Ml _aexit__ () method (k) sy, H PEP 492
FIA.

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
%) . EERERGE ML async def EFIW AR (coroutine function), {HAS[H][1) 2 E Al
HT yield #EEX, BN —RIA IR async for EREAYHE.

15 (AT REAE 7 A RS — AR A EA 2SR, (AE L5, Bl aE R FRER FEA BEIK
% (asynchronous generator iterator). #—FIEM R ERENERE, IO e B AOWTRE, DABE G
Fé.

— A EAE 2 R R AT RE A await B, DL asynce for fl async with k=,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —Masynchronous iterator (FEFIEENLAE), B EDA __anext_ () method NPy, &r[a]{EH—
T % R4 (awaitable object), %I ATAERIAEEAE S AR 0, EEBE T yield
i yield ErEg R Miie )y, Rt BHATRE (O s 8O M E 1Y ry BAR) . BaE
R FEA BERE LS P __anext__ () EMEHF ] SEEY A RO IR, & a5k rib
FHEEAT. 752 (E PEP 492 f1 PEP 525,

asynchronous iterable (JE[RZLnf[EfCHIfE)  —(E(F, BRIPATE async for BR= PR . SZE1E
B __aiter_ () method [E|fE—{E asynchronous iterator (FE[RIZENLES). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M E/E __aiter_ () F __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % F5 ¥ F) . async for & AT Ak [ 4 B 5 1Y
__anext__ () method a1 ] EREYI1:, EHEI'E5]%F stopAsyncIteration fi4b. i PEP
492 5] A

attribute (E1E) — 8 S CFAR BB, A% EAEZE I B T 36 20 i FE 35 (dotted expression) 1444 4
S BN, WERYICE o B — B o, RIFZEIEREDL 0.0 2 1K,

awaitable (WZEfp1E) — P DATE await SEE PR H . BRI — W coroutine (THFE) |
BE—A __await__ () method [g¥iE. ¥ #2[E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-2&### ), X4 Guido van Rossum, Python BRI

binary file ( “HERIER) —(FBEEEBURIE A bytes-like objects (AN TCALEE W15 ) 1 file object (K& = H15:).
THERIAE R T AR ("rb ., "wb ' 8 'rb+') BIEAE S, sys.stdin.buffer,
sys.stdout .buffer, PAM io0.BytesIO fl gzip.GzipFile .

st 2 Elext file (SCFHER), ER—EEEFRAMTA str WIREED 1.

bytes-like object (JAfLICALERYITE) i 7 3% bufferobjects HEEEIRE H C-contiguous &1 [ AHI14. B
B bytes., bytearray fll array.array ¥, PANFHZH RE) memoryview Y. %H
AL TG ER P 4] 7 S P e ) Rk ) A T A O S AR AR . R R AR R
socket (i) #Fi%.

A UGER TR R R W . B SCUREE EE e R TR R AT R .
]S AR P 4% bytearray, VAR bytearray i memoryview. HAK)#A 20 i
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HEOR R AAAE A T S (TMERE AT R D) s e dE bytes, PAK bytes
YA memoryview,

bytecode (fiiyC&l#5) Python FYJF4AHE € bl 4 A (7 JCALAE, ‘& J2 Python #25X7E CPython % &% K
IR NS e oy fEEY, DAHEE TR A R BB E sk (]
PAAS FARE S5 4 1085 T s (E) (7 AL ) o &8 [P 1555 (intermediate language) | {8 [EE# A 74E —
virmal machine ([E¥EMRS) I, szEERRS S BT BAE AL CALAS 35 E AU M 2S5 (machine code).
BVERR, AOCALAE R 2 VAR R[] () Python [FIHERE RS 2 BEVER), AN BETEAN [ A1
Python 7 [ R 558 E

(LTI 25 2 n] PATE dis ASTAH R SO 4R 3
callback ([IMF)  VEE)S | bl R ¥ — I FIAESX (subroutine) B, 5 ARSI A IRy T BGBBUA T -

cass (BE]) —8 FH A g 7 & E RYF RN, Class /) 5 3818 % & {1 & method 1Y E 3, B4
method FJ PATE class it L (51]_L 3 f 7 #4

class variable (JHEIS%) —fH7E class i se, HIMERZLARTE class G (FEEIANIETE class [ ECHIH)
ARG

coercion ([EJiRIMR)  7E9 K (AR 7 ZUE)S | oM R by, R — AL [El gt 5 [E)E) 55— A [E Y
FE=CH(E] (implicit conversion) /2. i, int (3.15) GAFFESEIERES 3, (A4E 3+4.5 11,
TS B AFERRUE (—18 int, —{# float) , i M 5 | Bob HAE B EIEIN [ i 2 El2 421 5k
R, SR @51 TypeError. WREMGEIRIEAL, RIGEATA M5 MERES M2, ML
TP IERUL (normalize) EIRHIFIAGE, BN, % float (3) +4.5 MIAREH/E 3+4.5.

complex number ([E#() —EFMPABME BRGNS, 1EHTA BTG o2 [E— 0 5
EER A, [EgogeEEEEAr (-1 P m) MRy, BB HEREP a1, T
e Ri(E] 5. Python [Elg 7 EB X%, ERMEHWRIEAREREE; ERfafiE—mi
B 3 WEES, BN 3+17. A math BUATRIR THASHO0 N RER, #FMEM cnath 4.
%E@g@%rﬁlm%ﬁﬁﬁ%ﬂﬁﬁgmﬁ& WARAREA G E S e MR, ARERCT- REREE IR T DA%

A e,

context manager ({HBEFFANE) — M T A M with BRI RESNY M, ME L2 BEHER
__enter_ () fl__exit__ () method 4HIN. sH2(F PEP 343,

context variable (%§5i88%) sl HALT DAREE BN SCAOESE A BRI . 8 SIS A T 44 [ 3,
fi# 17 [% (Thread-Local Storage), 7EH: 1, — il % #E R BMAT A AT RE LA A AOME. A1, B
T, TR AT RE G M, WS EE A g, EEETHIER BB
(concurrent asynchronous task) 11, 3SR EREE]., #52[F) contextvars,

contiguous (VE&N) R —HEE T 2 C-contiguous B2 Fortran contiguous, HI|'E &) g iR [E) 258
HEH) . Z4E (zero-dimensional) f % 1f [ #&& C A Fortran contiguous ., 7£—# (one-dimensional) [#i%1] 77,
A IH H W ZEAE RO 3 AR AR HESY , TR T IE) P2 A P LR IE RS « 78 Z4E1Y (multidimensional)
C-contiguous [Hi#1Hr, $Zac FEHS Ak B NE 735 B A (I H IR, el — R 51 sl R, 7E
Fortran contiguous [ rfr . 55—1{R 25 [ 5 bl

coroutine (Ijfe) 122 EIFE (subroutine) ) — R B [E)EE L. BIRE A2 AE S0 09 el Fl 26k e AL[E)
TE S — R R . AR T DAYE SR 2 A A i e i B ekt AL B A E1E . BAEEIDA async
def BARWEME. Hi52F PEP 492,

coroutine function ([FERAX) [l Eicorouine (HF2) YiFREA. —MHFERXBEP async def
AR Ess, FnJfeefls await, async for fl async with BE. Bl PEP
492 5| A

CPython Python F£=3E & 1 HE B AF (canonical implementation), #{#$7i{E python.org . [CPython]| 18
I AARAELS BENFRE ST, DA AMILECESLILE: # R 20/, 140 Jython 5 IronPython.

decorator (H:ffigy) M=, TERMES MK, WHE G ewrapper 55, BiEHE-—FEH
F1y%E(E] (function transformation), ZREffi#eny & WHiH /2 classmethod () #l staticmethod () »

Fetfian ik LU RRRRE . DA W ek o SRR 3R R SRR

def f (arqg):

(N 4kZE)

39


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Setup and Usage, £[F] 3.9.12

(R L —5)

f = staticmethod (f)

@staticmethod
def f (arqg):

Class HAFTEA RIAMES: , (HAEAREILLEBOR® . B ethigi B 2 M, 52 EmAE A class
SE S IR S

descriptor (FiA%y) (FEFET _get_ (). __set_ () B{ _ delete__ () method HJ¥{4:.
18 class J& 12— HEIARZRIE, MR 451 T E) e 8 A PR R Bl Al L% i/ ab KEXM
e ok B SR B My, &FE a 1 class %ﬁ*gﬁﬁﬁﬁ. b, (HIR b 2 — kg, A
HHEE HE R HilA 2% method €y . ARSI BLARE A FLAE Python fYBASE, HWEITMEH£L)
BEny T, SHThEeIEE R . method. J&VE (property). class method. [EJ#E method, DA %3} super
class (SCHIE]) 2.

B A R % method f B AR, 5 2(E] descriptors Bl 4 2 I 157

dictionary (‘y2Mlt) — 1/ B W 51 (associative array), HH (T2 4 88 € g WG 2 (H . S8 ] AT A5
__hash__ () 1 _eq__ () method f¥{4. 7 Perl i #EF3%E) (hash).

dictionary comprehension (‘pUL&iARERY) B A) YA, FIACOEEE-— {0 AT [EUCH 2k 1) AR e R 4y
T, FH ML RA—MFHE 1, results = {n: n ** 2 for n in range (10)} &
EAd:— i, EaE T8 n BEE n »* 2. #2[E) comprehensions.

dictionary view (FZMLE#!) 7 dict.keys (). dict.values () M dict.items () [E{EHY10HE
E St . B3 TR I H ) B R AR ﬁ%ﬁﬁ?ﬁﬁ@%ﬂﬂ%, w2 A e I LiE L s
B, ZEEH g s E s sy List (28%1)), ZEfH 1ist (dictview) . [ dict-views,

docstring ([EIW*yH3)  —{H¥E class. AL b, VRIS — S A B0 FESOR . R EEEN
WATHE G Zms, (e apignEasial, EWOA TS class. pRaNEiEALNY _ doc_ EIEH. H
B 7 E ] L EE)A (introspection) SRIEIER, [ & 2 W04 1) (B IH SO ABE AL

duck-typing (W§FHIE]) —FEREAGEEEME, B EHE B — Y B E R 2 e 2 IE
(AT B AR Z (42, method =X J& 7 @ B AL b gl P il w4 . (TR e Bl Ak — I 1 if
Ak —EET, BEE—E2—EE1. ) HEEFNENIESEEME, KR
A5 RE £ L (polymorphic substitution) A& i & A EE G 1. 18T BUEIE G H type () 3§
isinstance () EETHIE. ((BREHEE, WREITAH IS 2 4L & 2(E] (abstract base class) HEAl
Fe.) SR, EEEEGEM hasattr () PEt, SUREAFP BEAGERHENE .

EAFP Easier to ask for forgiveness than permission. (F5 >R KA HAS ) BEH FAY Python 4§
AR G e AR A R S S R A TE (BT % (R o s A1 T e TR B 91 b o 3 el () LR 1 A
HFF O RIFETT 2 try fl except BRI, AT 2 HABSES (F40 C) # WIMLBYL J&A%
TERLT ¥

expression (FEFIX) B DAREREAGER(ERFEE . EA)EEE, —MER Gt . 48, BT
B, 5ol o 2 S A G A BB, 18 ST AR RE . B AR SN A
52, [EHEFTA Y Python 555 M # 2 A X, 74N —Lsiatement (BAZR) RREP A EERA S,
BN while. BR{H (assignment) #0 2 BA, MA@ E .

extension module (#fFEEE41) —fE DA C 5 C++ S B A4, ‘B H Python ) C API HCEEAZ. 0 K (i &
FEUAG AT 5

f-string (f2ip) DA £ 80 'Fr [ERI0 FEE SO EBREE [f 78], B R 788 SCAR I 4
5. HiE2[F PEP 498,

file object (FSWft) — 10 3 (i 1 & 5 @4 2 B i (file-oriented) API (1l read () { write () %
method) ZREEVEIRIE EIRAIYI 1. WRIERE R Y Ewid i 3, & nelE o o 3 2 B i 2 5t
RHAER W e Ol RS (B Es A / . RO S R4 @ . socket (JFiJE) . E(E)
(pipe) %8) MITEHL. HEEW I WREEI 348 £ 4t (file-like object) B, % 37 (stream) .

TEE, A =RERWIE: JFARE =& R4 5 SRR =& Sl RIS A . BEMRTIRAE Lo
BAL P BE SR @jﬁiﬁé%#lﬁ@%?ﬁﬁﬁmﬁﬂﬂ open () Mz,
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file-like object (KK§RWME) file object (REFRPIMF) HIFRIFEF .

finder (S4%Y) —MWYH, ©E&EREIELLY import (BT K loader (BALE)
¢ Python 3.3 F';ﬂﬁ ARSI Y SRAR RS LIRS F 4 B (meta path finder) € {#i ] sys.meta_path,
Wisk 1278 B F 4 2 (path entry finder) €fiff] sys.path_hooks.,
w2 PEP 302, PEP 420 1 PEP 451 DA T f# 58 £ 411 .

floor division ([a] FHUIERR:) 18] N SEARF 4y 25 B dpe e U S B B B2 [ vk . o) S BBURE R 1 B T 2
//o n, A 1L /7 4 WEHEASRE 2, B float (JRERED) ERIEFIRIMER 2,75 RE. @
HE, (-11) // 4pEEHRRE -3, HER -2.75 #ié T EEA4E%. #H2([E PEP 238,

function (FAX) —HHAIBIARK, EREE R0 R L, B0 A EESEK M| &, &
Eb%l%f[—f%ﬁﬁ}fﬂﬁ/\@’tﬁ AT . BEE2Eparameter (2¥). method (J7#:), PAJ function 2=
i o

function annotation (&X[EIF% ) PR —tﬁ%[% [EMEAE [ — @ annotation ([EIFE) .

Fg;ﬁclﬁl_.%%ﬁﬁ)ﬂ RREGR T g, EEEEY a2 WA int 518, Elgf M int [

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

pR S ER W A function ZEE0A FE AN RAE
st [Flvariable annotation 1 PEP 484, Y45 W IhRE iR .

_ future__ future [FiA: from __future__ import <feature>, €15/ E s {d FHTLEAE Python
*Klﬁ’ﬁﬁ?ﬁﬂﬁﬁ-‘*ﬂ%ﬁi.ﬁ{ﬁﬂﬁ EYREEEER, ROEERIRAL. 1 __future_ MRALHIGEE T
Jeature (Fh%8) VIREMIME. il import JABTAH S A BORAA, VRVT AR BT Tl BE 2 (TR 1
W\W%ﬁiJ?[JEE%%% , PAEEMR e (e ss) mlETEZrIhhE:

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

garbage collection (L) HFCIRBNTIROE I, MR @A . Python BIFTHIR AL, 2iF
i 2 BFH (reference counting), DA K — {18 REIEVRS I I v B 2 G B (reference cycle) {1447 R4 [u]
Wi (cyclic garbage collector) HC5E . s [l Wi AT AGE T g o MLAH 38 HOgEA T2 -

generator ([E13y) —ME € [ml{Egenerator iterator ([EVEZREES) BIR. BEERG —FHIEFE,
EARFRKZEEET vield #EAN, EAE—FRSWME, S2E AR for [EE, 5i/2PA next ()
R, BRI —E{E.

T R AT RERE AR R — R gl (EAER LS, e FonEle SERE. %
B EAENGEEE, At g, DAk,
generator iterator ([EVEZSEURES) —(fthgenerator ([F1A4%) R FTEST YL,

T yield GEERMAR)Y, EIRSEMEIITRE (G5 BB E A uy BAsC) . (T
)lﬁ IEH’EH% G L A AR AT (BRI VA I IR B T B A 14 R 5 P
Ifl) .

generator expression ([EV/EZHERR) — e REERSERN. EEERG —MEFERTRX, %
WM for T4), w e T EIBSE M. &E AL — M BHN 1£ Fh). ZAeEE g
(150 e i E A 22 {4

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

generic function (JZRIFRR) 8t 20K XA R, 5% 68 20 B8 W] i 2L EEC VA R B 5
W30 ] e PR B4, =2 el A BE U S9-94 (dispatch algorithm) 2R(E)E .«

a5 [Elsingle dispatch (—3HR) #aE#RM5&H . functools.singledispatch () Hffifefl PEP
443,
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generic type ({Z2%I[F]) A rype that can be parameterized; typically a container class such as 1ist or dict.
Used for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL #2[Flglobal interpreter lock (4=3H 2228 8H) .

global interpreter lock (X FLEANEH) CPython ELyRa B (E I ROMEH], I DARREGRAE CHD A — L T 4%
REELTT Python [)bytecode (fiICALMG) . FHMMEY AR (LIEREYERME, dict) HEjH
WEGETAEEL (concurrent access) [ fG kg, AT T ARk CPython AU B/ . B E MM ELEas, &l
B RS 25 5 IE1 2 34745 (multi-threaded), {H A 2 S e 22 i LR A 28 BB EJ B AL i) — 38
447 (parallelism)

SR, AT, M BURE =0, MR AR T I A B ) S R
(computationally-intensive) FJfLHHE, W DARRIGE GIL. H4h, fE8AT VO W, GIL 44 2 Erpfiiis:.

W EEA A (MR ATAr ] B (DAUE R PR A S S R B ) 1055 I ER
U1, WEFE—Bi E— B E N, ARk . —GEE, AEveloa e mE, &
FRSREIRERT S, AT S o A A AR

hash-based pyc (#EEZEHEN pyc) —fEALICALAS (bytecode) B4, e (8 F AR ENE TS /& B R AR 52
IR G ERE ], AR oAt 55 2(E] pyc-invalidation.,

hashable (W[ #REI) G S8 — 18 4 12 A — 8 5 B, 3% (A HAE B ok Aok (BRE—1H
__hash__ () method) , HA[BLHABY ALK (BEFE—F __eq () method) , HEE
AT 2B . el REM S 2 T 3 2, &AM 0h e M R ) A M

FAEEI: (hashability) ffi—{@4 477 HI{F dictionary (F88) A set (F£4) WA, HELELE
HE e SLER O A T AN

K2 BH Python A ] S [F A (450 2 vl #EEIR ;. alsfzcas (B4 list 5 dictionary ) [FIAE; A
g ZE e (10 tuple (JCAL) Al frozenset) , AR BN R EEN, EMA & A 2] 5
Ef). 2R E B class PUEG, RISy eru R E R 3 ER . T FALE A LR
BAMEY (BAFeME g i), me MR E 2074 8 e Mg 140 .

IDLE Python [ Integrated Development Environment (%% £ BH888E1E) . IDLE 22— F A 4 s Fl B2
#RIRNE, "B Python [FEEMEREATIUAS — R 9 F 1L

immutable (An[5EWrE) — @A B EENYH. STEYEOREET . T8 wple (Jodl). BEEY
P RARRERE Y o AR — O R (LB AT, MBS, — R e . e MAE TR ) E
EWEIH T, R A 6, B0 dictionary (F2HL) Hrfk—(F

import path (FEAREEE) —EAE (4820 ) MFIER, AR Bl ErE import BN, & #iparh
based finder (F:RAMARFMES) AN E . 1F import IR, M7 EFFEHEZHRE sys.
path, {H¥AT-EM (subpackage) M5, TWAHEEHKHKEMM __path_ BE.

importing (FEA) —ffliffE. —EBALH ) Python FxURG AT AR AR, 1) — AL i) Python

RS -
importer (FEAZS) —MREES K LMABAYIT: BB inder (FH#7) Widloader (BAZ) P
k.

interactive (FLBhI)) Python A7 H. B E s, &7 1T DATE LR i B 7 0l A BRI ORIE
F, STHATEMEHERI EMmE R . REES) python, RATHEALMEIH (ATRERE b 7R IR
REM Y RN ) . B R RBUIT SR AR A G R R EEIR % (RS help(x)) .«

interpreted (Fii#ff)) Python &—FEERERET, M AR T, N ME S TR Lo, WEH
RETCALE (bytecode) Ak HIAFAE . TG IS W] DA R BEEA T, AN WA A 57 5 —fllh
Fiid, METBATE . B S I sl S A R B / IRESE], A e Mt UE
EATIREANE . i2Eineracive (HEH))

interpreter shutdown (ELiEZ5BHPH) 7 Python ELRaSwi ZURBHPARE, B & —MEFRBYE, fEIE
W RE I A W B AR, B AN A TR B S R AL i . Bt & ZRIEN 35 e le %5 (garbage
collector) . 1a AEEIfEEE i F & H E MR ER 3K (destructor) B 555 F (1) [a] IF (weakref callback), (I3
P AR . A B PR P BB AT R A il B A AR 151 40, TR B e Fr MR A S R T BEAS T 1
T (R E T pa X AR A a2 i )
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HARG B F 2P, 2 __main_ BUAHEIEROES T EA S AHATE .

iterable (WJEfCHIPE) —FEREE— k[l e b sl S92 . RTEM P00 )45 T 1) 51 B4 [E)
(82 1ist. str Al tuple) A LEARFARIE], B2 dict ., 4 1, PARARIIE FEAYITAT class
Y, HYERL class A _ iter_ () method B2 B VESequence (J74) FEEM _ getitem_ ()
method, %W {45k e v IEUC 14 .

AERY R AR for [FEAF 2 HMFZE—METHIHTY (zip O map ()...). FH—EATEY
RS | R A EE M iter O K, EGERZYERE—EERS. tERE R e
—HE AT (one pass) JHIE, (FHEER, WEHEA—EZFN iter O SiEFTERERIRY
F. for PR G BB MEWREIE LS, B G — YRR R 2 2 8, FATEEE A
BB, Biislieraor (EUREY). sequence (JF5) Fgenerator ([EIAERE).

iterator ([EMCEY) —MFERERRNYE. EEMHPEECEEN __next_ () method (2T EIE
#EVE R next () ) KPR E R P IEE o 5N A G R, 1 @5]% StopIteration
Biloh. vely, ZERGOFC AR, MEAEE __next_ () method fif—20FnY, #EH €
PR % stopIteration, [EIESMNZEA M __iter_ () method, & & {HEEYIFAE,
AR EMC 2t v U 4, AT DA A K 22 B A L T BV S R 035 A . — R H S0 151
Ah, B ZEE (multiple iteration passes) fFEZNHE . — (AR (B 1ist) ERTRAHE
A iter () HRaNEFE for I TRE, AREEE—MammERR . 6 HERS Bt
ijﬁé{ﬁﬁ) e, H g AT s EMC R A . R e s AR ER S, HAER
WS A

£ typeiter SCHA] AR B B 2 &

key function (ZpA=X) k=i 3H)F ¥ = (collation function) & — 1 B FENY (callable) pE =, ‘& & [a]{#—
{8 FHRHEF (sorting) B8 J¥ (ordering) f{H. N, locale.strxfrm () P AREIAE—# T 115,
e HE B B HE o

Python "1 T H., #4252 DAsE R =R e 2 r s 4 . EMEFE nin ()« max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Flitertools.groupby () .

&R AR S, — (MR . BN, str.lower () method A] AMEEIR4 K/ INE HEF 09 8 R
Ao B, —EE R AE lambda B APEE, fIM lambda r: (r[0], r[2]). 5i4h,
operator BAHFRAL T = 1H 8 bR X B RS R =X (constructor): attrgetter (). itemgetter ()
methodcaller (). BT E LA ek i), w2 EnfHER .

keyword argument (BH3tE5|8) #52Eargument (5]38).

lambda i ¥—expression (GEF L) Fra ) —1# B 4% 4 7[E)p6 X (inline function), 7A3% B xCHE MY R SR AE
#£7 lambda B FEYE 2 lambda [parameters]: expression,

LBYL Look before you leap. (= JEfi&FT.) 154 A% EE Erve A e sk & 4k 2w, P AEb st e E gk
. BEEASEEAFP RS, B eaTL 1 b,

E—EZRATaES T, LBYL = A7E [ =8 Al [817] Z M5 A T 8iEW: (race condition) [
JEBE . BIINPA TR if key in mapping: return mappinglkey], WHH —ERFTLELE
WA Z AR EAEEIRZ FI, 4 mapping PREIRT key, WIaZAE=UHGRE € 2R3 & 18 P AT DA 8 (lock)
B EAFP %ifif§ 7 U A#(E o

list (:#351) —fH Python [El@d¥sequence (J¥51). [EMFEMA TR list, & HETFRIHALRE = P iy —1#
W51 (array) A G — 5455351 (linked list), FHIEFFIROTR RS FHEREEZ O,

list comprehension (HiZI&EAIERY) T A AOERL— 7 51 B PSR e R, [ ELAS DA {1
list [FMEMEEE 7Yk, result = ['{:#04x}'.format (x) for x in range (256) if x %
2 == 0] GEAEFH list, Hpad o5 255 @EE, g e 7S f# 0x.). 1 74
SEEEEEERT . R E, H range (256) PITA TR G HIERL.

loader (HAZY) —MEEEALANDIIE. BUHEEFE HKE Lload_module () 1) method (J53%).
A R inder (FAgeE) PIME., WA ZE PEP 302, Bjidabsract base class (#1525
JEHE), #2([F importlib.abe.Loader,

magic method (AT J5i:)  special method ($55KJ5v5) BO—(8 AR IE =X W) 25
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mapping (L) —HERY M, ©LXBTEHENA R, FEEE{F abstract base classes (il 5 3 IS8
[F)) &, Mapping B{ MutableMapping Jf$5 € ) method, #iffl 4% dict. collections.
defaultdict, collections.OrderedDict Ml collections.Counter,

meta path finder (JCUEIESEEY) —HEEHE S sys.meta_path MEIEK finder (F44%). LG H
M pSEL YA AE 38 B S48 22 (path entry finder) FHB{HEAH .
BTN TC IR R B A EY EEAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHAE]) 7 class [y class. Class & F&ifFE & @1 class 8. —{f class dictionary (F
i), PAK—1{M base class (£ JICHIE]) 1495135 . Metaclass €1 515528 —f 5| 8, (B 3% class., KEZH
A RS o U B - BRAYPAE . Python FOAHE) HEAERC REIEVA 3. F THY metacass,
SR B AR TTE TR, (R E 2R, metaclass 7] DASRAEEIR AR MRE T &, B/
EWH BB . B T s e et BEW ST BB (singleton), PAKFFZ
HABAIATHS o
T %2 &5 A DATE metaclasses 21 14k 2 .

method (Jjik) —{H7E class AHSERE e ek, 1R method FEEVH class BE 51 i — B gnpnd , H
TS 2 3 B Y R E S S — @ argument (3]35) (5| Bl HHEE self). sH2E function
(BR=X) Fnested scope (ERVERIEL)

method resolution order (J5EfRBTIE)T) 5 VEARA NE 7 R 7E 2 4k H Al i B G R, base class (FIRHH
[F)) P2 MET . BRES 2.3 iU 4, Python EL#ERS TG i L AET, #52(E) Python 2.3 it
D7 YRR Y o

module (Bifll) —{E#E{E Python F2£xCA 1 4H 4% B0/ (organizational unit) (W4 {4 . LA —MH a4 25 [,
TSR Python Y. A EFE himporting BiAE, ##E A 2 Python,

nazEpackage (B1F).

module spec (B&HHIRS) — M2 2H, EE&HREABAR import M &il. B2 importlib.
machinery.ModuleSpec [—1{# & Wl .

MRO 3#2:[Elmethod resolution order (J5fRATNETE )

mutable)(ﬂ%%ﬁﬁ) AR A E T, AR EMR 14 O o B2 Eimmuable (AW 5
).

named tuple (Fff#4C41) 735 [named tuple (Fff457C41) ) 2354 tuple 4R LA RUEIDK class, H B
A& 7| (indexable) TG 2 AT DA B 4 J8 PR AAEI . 35 SERUEEY, class AT DARAT HoAd AR5

A E)E A2 named tuple, f35H time.localtime () il os.stat () BEFE. B—HFEHAT

fE sys.float_info:

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

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

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

True

A named tuple 2 EZEHE (40 EF1) . 83, —{F named tuple 8 7] DAFE—F IE L class 582K
Har, HELG% class @#EK H tuple, HEFR TIAMA (named field) BT, @51 class i PAF T
fnEs , ] DABE A Lk ek =X (factory function) collections.namedtuple () JRES.. HBE M
T — LMY method, 38 4% method 1] {24 T 55 ok ()41 named tuple 1, VAR EIAY.

namespace (fyH2%5H]) SBEPREAIHTT . M 2s M2 A dictionary (FHL) BRECVE. A RN, 2
) M Elg a4 25 W, MAEY s (76 method W) WA HARMI G225 WM. v 25 #E B 1k d 4
e, RN, Fl, KX builtins.open Ml os.open () i B MRy 4 25 H IR
AR i 44 25 T LR o PA DI A 2 W B A A E BV E— (M ek =X, ARGt ] Gk L mT 4. il
40, B H random.seed () 5{ itertools.islice () BfEHIFE R, 8204 FEH random
Ml itertools BIAHIEEAE.
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namespace package (Ar#%iMIEME) —{H PEP 420 package (40F), &I\ REFE T450F (subpackage)
— R v A PR RV SRRy 2k, it FLALB AR PR R — Mregular package (i
AP, FEEMEEG _init_.py EEHE.

2 Emodule (F4H) .

nested scope (LK) REEIZ: M5 E 5% (enclosing definition) HYi S B RE Ty BRI, —1H e
XMARAE T — MR e s, WEERE2 Mg M. @i, aHzEET, 3
RATE PSS A P 7 2 O, T S P o [t S A BT (R A Pl R R A TRV, 4
IR R TE A 4 S U BT . nonlocal AFFEINEME ST EA .

new-style class (BiXME) — 4, EEIBIENA K class P ¢4 B 6 1) class JBAS . 76511
Python it HAA B class 74 GEff ] Python BT . ZHkITIEE, %@ __slots__. ks
(descriptor). J& 1 (property). __getattribute_ (). class method (¥H[EI}3%) Fl static method ([EF]

eIk) -

object (¥ft) HAMRME (EPEsfE) RpiEsiirE (method) MIEMERL. B MR fInew-style class
(HiE) A4 base class. (FEIRAHED) .

package (£5f1:) —1{W Python module (#£#H) , B W LA & THL4H (submodule) 5% 2 & [EI ) 1 & 4
(subpackage). FHT LT, Bl __path__ EYER-—# Python #i4H .,

W2 Flregular package (IEFEA:) Flnamespace package (fi44 23 .

parameter (Z28() Frfunction (PRZ) B{ method FFHF AT —1H 4% EHY (named entity), ‘BEF5HA% K FE
[Elge 2 ) — M argument (5|9), BifrFLefEE RN 2 M5 #. HAA TR A Y 2 3oE

* positional-or-keyword (7B e BT ) FEIH—(8 Al PAd e 4 B al R VEEIR 42 7 5| S g
518, EeSMTHBEE, FIanPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only ({EFROZE) : $5H]— M A BEHL I AL EARBLA T | e, 7E ek e S 2 80 =
WM /50, wnT DAERZ 7 OCHT T E SR IE RO E 2 8, HIANLAR i posonlyl 1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

 keyword-only (FEFSIHBETF) : H4H]— (6 FAELA B BRI BERO 3 e, 1206 208 3610 2 051 %
1, 5 f (F 5 M 7 28 (var-positional parameter) s LALY * 78, HRATAE I 7
TR S, (1AL R kw_onlyl il kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional (fEREMEIE) : 59 —HBELMERF VIR BL 7 5 | 3 (TEC B 2 2
HEZEMOIET | M2 AN . BRSO ERIE 2 EA T E L~ AGESRR, Bl NY

args:

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

* var-keyword ({EZ¥ER BT ) FEAPTRHRALE S BRI TS [ (FEC gLt 2 Hi2
WA SE 5| B 41 ) o BB USRS BT H N~ REFRA, Bl
Bl HYy kwargs.

SR AR | U B AR s 5, 0T DAE— 6585t 1 5 | R o TR (-

75 vt 2 W5 R Wargument (5180 R H . & W EE DR 5 82 82 MW 2E. inspect.
Parameter class, function 3, VAN PEP 362,

pathentry (Bf8IHH) TEimport path (MEABAE) HE—(EGLE, Wiparh based finder (FEJRBEAER AR
) W2 E AR import FRIA .

path entry finder (PRAEIHH SHGRY) ¥ sys.path_hooks Ht ¥ —{ 7] WE0Y 4 {F (callable) (& B —
\Epath entry hook) it Bl {84 —F finder, "B FI1E QA DA—AWpath entry g iFL4H .

B A IR AR TE B S A 2 B /E Y method, 352 [F] importlib.abec.PathEntryFinder.,
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path entry hook (BfRIHHE) 1 sys.path_hook FFEAH—H AT FFIY {7 (callable), 7B HITH AN
TE—BFFE ipath entry T 3R, I B [ E—fpath entry finder (BEASIEHH FH4s) o

path based finder (FLRERFEHTaGZS) THRRMUIEIE F 48 2 (meta path finder) Z—, B &HE—1fimport
path H1 8 5H

path-like object (B fSHIME) —(HFERERRFHBNPIE. BEEYIETAZ— £ REEN str
8 bytes P, s —MEE os.PathLike @M. FEWIFIY os. fspath () P, —{H
718 os.PathLike W E MW LETT DAt iEEIE] str 8% bytes R RSIELE; T os. fsdecode ()
J os. fsencode () HI4HEIR] AR str M bytes f%EH., B PEP 519 5] A,

PEP Python Enhancement Proposal (Python 34[EJ#£52). PEP & — s wHEIASC{:, & 6EE) Python fH 47
LR, BUEHEIA Python [ —HFT U GRS 3% DI e M AR 7 MRS . PEP M % BLPE (L 1R i 16 A7 AL i
PAS B HE R T e i A R P

PEP (WAFAEH Y, &SR E R AR o R PR 58 . AL o BRF SR B R B AR, ARE A
Python [kt ISR AFEED, 5 Sem Ry - 2 . PEP (/3 2 B st /e pt i B g v sk (e ) S 3
.

#2([F PEP 1,

portion (¥5y) TEHM—HEH) R (WATREREAE— zip Bl) | 15 SURE SR R — (8 v 44 25 TH]
£ (namespace package) T E Bk, UN[E PEP 420 F11EFR.

positional argument (¥ 5[5 2 Eargument (5]4#f).

provisional API (‘947 API) 17 API 248, A2 ek =R Y A 2 AH 251 (backwards compatibility) £ 7%
e, BOEWHERR Y APL, BESRICENE, HEEMAEREE TR, B EER A EAR S E,
R OB N BB B, BTRE e B B AR (RO m) . S
S FIR & M B E—— U7 AP WM A 2 BT R S8 0 B ARG B 2 by, B A &8k

RIGESE A AT APL, [ ASHIZS I 8 ot Gt E) [ B g s ) — S ME e s 3
38R sl AT REHR HH — M T A A R IE 5.
T {30 AR (A A v R X e R 2 R [ S BTt A, T A 2 e T R ) 25 8 A B ) e B
#52[E PEP 411 TR HE Z 401 .

provisional package (¥{7E4}) #&Eprovisional API (847 API).

Python 3000 Python 3.x R AERE (R ALARTRITER), BRFES 3 A2 e Rk, ) ol
PA%EES(E) [Py3k].

Pythonic (Python Jal#kiry) —fEAE R —BAR AW, EMEN T Python 5 e ST ARG, A28
JHFCAbE 5 A A E VAR A . BN, Python PR WAy —REE T WL, 22— for B
B, HEAER A TR TERE . 32 HAsE S DE SRR A, ITAARAE
Python fit) \AT IRy & 8 11— (R et e AU -

H¥

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

2T, DA IAE R . 3HA7 Python Jalf :

for piece in food:
print (piece)

qualified name (FRE#fE) —H [ZoMEARE], BHEURKE — AL S AE I 8] 24l v E 2=
class. PR EL method (1) [#E48 ), 40 PEP 3155 Rl iEFE. HRTEEA KA class T 5, PRES R
Y24 R[] -

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qgualname___

CF i gkss)
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LR
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'

BT BN, T 2R E & & (fully qualified name) 23R i ST SE BB 7 R BEAS , A 4EATAT
AL EM, FIil email .mime . text:

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

reference count (ZWGHE) HR WY S RREL & —HPH2 EEHECFFRRIFR, oy
[ Tic E (deallocated). 22 MEF1 G #7E Python FE U HHE AT, (' [ERZCPython B AE ) — 11 B 8
JLE. sys BAEFR T M getrefcount () Kz, &7 antfliml DAREIY 3% o X 2 [l 8 — (i 45
Y7 2 BB

regular package (IEBUEPE) — (@ SApackage (B1F), Hlan—MEa e _init__ .py LM HIE,
Wk 2Elnamespace package (i a3 EEMLE).

__slots__ 7t class [ERBY— B &5, TS B BESEE A B OB M, LAY RED] dictionary (34,
PREGEFOAES . MR TR , (HE A B DA R, S50 O B A ISR A (1] i R e o g
(memory-critical) f) i FI A& = A7 AE R 20 1 2 RS T

sequence (JE§]) —ffliterable (ATEMCHIE), BB _ getitem_ () special method (45K H3E), i
BRI AR ESCRAICEAFI, [EEFR T M _len_ () method ZR[EMEH % FHIHRE, —L
Flz s BEfFE 1ist, str, tuple flbytes, TR, MR dict WH#E _ getitem ()
M __len_ (), {AEHHERE B (mapping) 1fi A5, FIEIHA % X2 0 AL A immutable
HE, MR

% KL H(E) (abstract base class) collections. abce. Sequence E3% 17— 58 L & 1/,
AEIRR _ getitem () M1 __len_ (), ®EMM T count (). index (). __contains__ ()
M _reversed__ (). FEAEMIEANHAEE, WA register () PIIEHEIE.

set comprehension (JEAEAIER) B, A A B8 ol [EA 4 14 b i 438 B 43 ¢
%, ﬂ%ﬁﬁfﬂ%ﬁ%%#ﬁ] set IEH%O results = {c for c in 'abracadabra' if c not
in 'abc'} GEAE—fFF set: {'r', 'd'}. 2 comprehensions.

single dispatch (¥.—3{I%E) generic function (ZZpRN) PR, FEML, BEVER)RISE E R
—5| #ry HE.

slice (VJ)y) — MW, Bl S — Bsequence (Jp3)) MR —iB45r. @ —BYH W2 i
M FEEFFSE (subscript notation) “[1“, #E 4 ZMH T, AEHFZMMEHE, HlW in
variable_name[1:3:5]. ¥EFE9E (M) FF9RMERT, &6iH slice Wit

special method (¥§%kJik) —ME € Python [ BFENYfY method, F SRR EIR 7 AR, 40
hnyE. =7 method 144 M & 1E BREEAIAS A W8 T IE[E]. Special method 7 specialnames H175 341
[E18.

statement (PAR) BAXE —HEMH (suite, —EFRXAE TEIE]) Pr—50. PR PLE—
{Hexpression (FEET), BB HHET (Fl4 1f, while 5f for) WIEZMEEHEZ —.

text encoding (3L #if5) A string in Python is a sequence of Unicode code points (in range U+0000--
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text file (SCPRER) —MHREEFEBNE A st WA file object (FEEWIM:) . W, LFHEE
BX | A U 0 A 28 1) 1 OB (byte-oriented datastream) [E)€r [ B) g Flizext encoding (SCF-SiHE) .
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ARG T AR (et 8w ) BEMREZE. sys.stdin, sys.stdout DA
io.StringIO BENHI.
it Elbinary file (—HERIRES), B MEEREBURI R A8 1204 ¢ 49 1+ (bytes-like object) IR
Ey/IE

triple-quoted string (= 5[55[EFyH) i =& 95 ( ) SHEB19E O) MEELEARN—MHFH . #ER e
EIEA R UEE R 5| 952 T EEs T EE, HERFZER, SR Ra He. eMEaeT
PATE - ER AL B R BRIE] (unescaped) [ BE5 95 RIS 55, 1 HL & MASTR (4 #4850 (continuation
character) Ft] ABSERZ AT, 38 M5 & M7 S s [EIA = SR RERREE

type (%E]) —f Python YA EIE e 7 @A ERHA A Y F; AR08 P PR —ME 2UE . — i
HRERMTANEMN __class__ JBHAAFEL, HPA type (ob]) AR

type alias (REIE1$) —HEBER G, S BIEE E 4 —MaRET (identifier) A .
HIFIE)4 it a4 2 [FI32 = (type hint) 845 . Bid:

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

FTPARIE R, R AT

Color = tuple[int, int, int]

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

w2 typing fll PEP 484, A IIhREMEE

type hint (BIEWER) —Fannotation ([BFE), BIFE—MEEE. —1F class B 5 — 1 & =10 2 85k 0]
R TE I,

RIERR S 2SR ERY 1R 2 4% Python [E1HIAY, {HEMSERZES M THAA H, EfE)B) IDE
SERAER G 4> (completion) FIH K (refactoring) .

4 Y 5 M. class JB MR R R 2N O & Ik s ) M B ER R, AR W LA fE A typing.
get_type_hints () RIFHL.

i 2 typing #l PEP 484, 7 M INRERIHEA .

universal newlines (WiHI[Ef73200) — MRS SCFIR (text stream) B 52, €% DA BirAg 1945 (B3R (E)E)
—ATIAE A Unix f7RBAEB] ' \n'. Windows fE%] '\r\n' A/ Macintosh # ] '\r'. #H2([E
PEP 278 F1 PEP 3116, PAKJH bytes.splitlines () BYMHINAE.

variable annotation (52U([EIF%) MG class B iannotation ([EIFE).
[Ef 5 3ok class PR, MR(E 2SI MEN:

class C:
field: '"annotation'

SEMERBE R TR T2 7 (pe hin): BIAN, & MAMFN NG int (B30 {4

count: int = 0

S EVER WA annassign S04 REATT AR,
#5 2 (El function annotation (FEFNERE). PEP 484 1 PEP 526, % I IhHengiiR.

virtual environment ([EJEEREE) —(## /EIFEE (cooperatively isolated) (£ THEEE, fEE Python (115
F A AR AR DA B R T 4] Python B(EIE 4, 1A € 38 ] — (M 2R &t _LE A7) HoAth Python JiE F A2
KT EEATE.

His[E venv,
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virtual machine ([EIEERERS) — 8 5¢ 4 b 0CHE 7 2 S8 19 BB (computer). Python [ [E) e 4% & & #117
Hibytecode (LTCHLES) Hwasas Bk th o AL TCALES .

Zen of Python (Python Z[F]) Python it /sl ST EL R 51 3, HLEIAAT B i BRARRIGE LR 5 . L)
KA AEB A EE) X RATICRIMA [import this] AHREIE.,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., JR4f Python U T HAEAY A 1E & DA K — R EI A B9 1EE .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
AT E R IE L, W Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

ZERRA | BE Fh HaE GPL &%
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI =
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 75
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF w
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 2
22 PAE 2.1.1 2001 £4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.9.12 §Y PSF 1% &)

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

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

3.9.12 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 3.9.12 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.9.12 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 3.9.12 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
3.9.12.

4. PSF is making Python 3.9.12 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.12
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.12, 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 3.9.12, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 4 PYTHON 2.0 ) BEOPEN.COM R &#

BEOPEN PYTHON BHIRFZRES 4055 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.

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

(R
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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 A PYTHON 1.6.1 & CNRI iR &%

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
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
[QiE3)
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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.24 ¥ PYTHON 0.9.0 & 1.2 gy CWI RS

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 ¥ PYTHON 3.9.12 [FEAX #F#2 1589 ZERO-CLAUSE BSD i%#g

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 #usr(F#kRany iR 8 MBI

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket fHAH{H ] getaddrinfo () fll getnameinfo () R, B7E WIDE EZ (http:/www.wide.ad.
ip/) [El, AT R A 28 rh i Al -

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 FEE ¥ socket JRIE

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

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& DA
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 &E=

uu AL DA :

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 FipFEFFmgny

xmlrpc.client PEAHALE DA FE:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll HIgL{l A FugH:

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 B kqueue 71t & DA R RN -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c #§% 4% Marek Majkowski’ 5L i* Dan Bernstein f{] SipHash24 JE V5 EAE .
PAT R -

a3
@
o

<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 H dtoa

Python/dtoa.c HEHALT C ) dtoa Fil strtod B, K C BB B 7 BE MO 75 HAHEE]. A%
Z 2T A David M. Gay @7 [ 4445 %8, 1235 BLAE T AGE http://www.netlib.org/fp/ N#. J* 2009 4F 3

H 16 H kg 22 i) I it 5840 5 DA T iCRESEL A A Y -

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

The author of this software is David M. Gay.

E

*

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

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* 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.

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

C.3. #ugFIakienyIR{E BB
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C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 2242 BE £ OpenSSL pRzUEHRIEIA, i AR BAE
IHEHY(E] OpenSSL HZHEM Rl A -

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS 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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S

CFgkzs)
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

Lo R S A S N S N S N S S SIS S S S S S N S S T T I S S N S T S . N S S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "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

Q)
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

PrAFTE R pyexpat FERFREE -—with-system—expat, HHIRZEE G AL expat FUATS
(R R AR P

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

PrARfEE _ctypes AR FBUEE ——with-system-1ibffi, HHIRZHEFEE M —MEY libfi JFAA 1S
P A A

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(N gkse)
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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.3.15 zlib

UPRAE R S EAR BN 2lib A KB ABOR Sk R 2110 BE5E, Rlzdiss g M —MEE 2ib 556
(R R A P

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#HY4EEIFE (hash table) EE, DA cfuhash BLZE([FIRLAE:

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

(F D
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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

MAETEEE _decimal B4 EE] ——with-system—1libmpdec, 7 Al #% 41 € H —H(E] 2 libmpdec
PRy 2 JEE 1) il A R

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|:XEH

test XA CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
/lwww.w3.org/TR/xml-c14n2-testcases/ #ehgEz, HIZH R 3-clause BSD 7 HER: #5(F:

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:
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* 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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Copyright © 2001-2022 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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