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CHAPTER 1

A \ 4= =
mITHINE
R E LGS, CPython f#ffrés it 24T 5B,
CPython EC{EANGN : HABSCIR Ay 24T T BES A FTAIR . £, implementations .
1.1 1T
W1 Python [}, 7] AFE & F HIAE RS0 -
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

PRS2 I 2R LT UNIX shell, {EERAE T BN 7

o TR wy BAWARER AT R, SEREAIFIIT®S, BiA EOF (U453 AF, UNIX H1#%
Ctrl-D, Windows 3% Ctrl-2, Enter) HJ#& L.

o JASCHEA SR DR MR A SCER T, B2, AT IA SO
* MHERAZHAIANN, A% FH SRR, T8 24 2 AR A .

* ¢ command MK}, FT command FR1¥) Python 154, command W] DAL & A T4 - B 1 22 2%
WAl YEE, WIS TFAFTE Python 154 s HEL!

* il -m module-name I, 7 Python BLBptis AR ERIBIL, FHREHA AT
FEHEXT, SefframmA, HdT.

BRI X R LSRRI L, A G HHIE sys . argv B - 1R, HAOCHR, MM NE
MICR (sys.argv[0]) RITRFEFRITHFHFR.
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—c <command>
AT command T Python i . command W PAsg—Z45iEA], W] DA HATAF B i 2 ki m), H
W RN S A S AR AR B VR R
R BT, sys.argv EDITERN "—c", HFSHLFHZMAZR sys.path FF3k (GhixHZ
H A D T2 S A )
ffif] command (&5 % #HilZE{ cpython. run_command ,

-m <module—name>

1E sys.path FHERSRERI, LA __main_ BURPUTHHNZE.

USRS L, WA R (Lpy). BARA NOAA R 4% Python Fibis, , (HARSLHLN 1t
AESRBIEDR (Bldn, AR S EFAT - E’J%ﬁ)

WAFR (e S mw) WAVFEM . AR ST @R I, RAHE <pkg>.__main__
}’Ejﬂﬂ‘%ﬁ%%ﬁ BEAT AR BRI A5 10 A S R e i A R 1) H S5 zip SCPRRA A B 5 5036
Bl

ilE):  BLIRTURTE 1T N EREORIDA C B Y iR, PERE NI A X R Python #EH st fH
AR LSV TR AR 0 s Ik Sl S DS LRI G h S G

WEREE L ILIEI, sys . argv M DNICEREABIR ST 7e B AT (FEE REBEHRSCPIN, oS oosas
B ") oo I, YMETHRFPMA sys . path BTFk.

~I I A] R AE R A N as T A, B sys.path BEAE S Y ETH ZREACLEH AW
site-packages H 3% . G PYTHON* MABaAs 5 th Sl Z 0

VR PRI AL STE TN, ARIAS T S A ARG . B0 timedit AREHRL:

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

il module-name &5 | % HilZ{f cpython. run_module ,
W%

runpy . run_module () Python f{fiHn] DARF{ IRy SR RE

PEP 338 - LR N A A AT
3.1 MU AE: R FRARIEAT _main_ PRI,
3.4 WA [RRE SR 44 25 A4

MAIRHERIA (sys . stdin) SEHAr4. FRifElm A &, i 1.
i BE T, sys.argv E—PIoEe "-", [, EY45HZMA sys.path k.
BASHE, &k #it$: cpython. run_stdin

<script>
AT seript Y Python RS, XS HV (HEXFEMN) SO RGE# AR, 71 Python U, 15
_main__.py XMFMHEZ, BHE _main__.py SCPFR) zip SO,
LI, sys.argv B —NICEMRTE G 1T R E R ALK

UR A2 PR B e ) Python SCIF, WHEIZSUIEITTE HSRINA sys . path BIFk, FF HABZSCF 415
__main_ BEHORIMAT.

4 Chapter 1. 41758


https://www.python.org/dev/peps/pep-0338
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AR AR 44 B 1) H SR e zip SO, WHEIARZ A sys . path BIFk, FHEZAEFRY _main__
py XPFHAE __main_ BEHORIAT.

~ I I ARG B Cs T AS, B, sys . path BERG S A H S, WAELE H 1Y site-packages
Hx, i&ZMTH PYTHON* FRIGAR &,

ffiff] filename 5| A HitZE cpython.run_file .
4.
runpy.run_path () Python {5 0] DAE HEA 1) 430 e
ENRE JuprR N ﬁﬂ? ~i, sys.argv[0] NFEFLFER ("), FHEYFIHZEME sys.path k. 1t
Ah, WRRGLFE, B EEZﬁJF‘Hﬁ tab #hAx 17 i G (2 W, ricompleter-config) .
W%
tut-invoking

34 MU SE: [ BIE M tab AhAEFI S

1.1.2 EHEIN

-7
-h
—--help
i 0 TR i A T IR TR AT
-V
——-version

fy it Python fiRiASH1BH o 7w BIATE :

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 U —VV 350,

1.1.3 H{thi%kIn

-b
fl str 5 bytes B bytearray X, Xttt bytes 55 int B}, &&HEE . EE A %L (-bb)
Ff 2> 4

3.5 Wi S $20 bytes 5 int LR

o5 W I BT, Python RTESEARBLERET S A . pyc SCHF. Y508 PYTHONDONTWRI TEBY TECODE,

——check-hash-based-pycs default|always|never
R T AL pye CHMRUETT . 2 I pyc-invalidation, 24i%°4 default K, TLHEEFMAKLE
FE I BT WA A (B ) 7 T A SO R AR PR EL R AE AT IE . 2408 always B, I ETIGAE
1) .pyc S, ARSI T I & AR i AR R AR X B U S T IR . 24180 never B, 3
TWAAEN . pyc SCHRFA S ARYEHS I [ Y SO T36HIE .

1.1. &91T 5
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BT . pyc SUPRRTE A S32 BRI i .

-d
TR fEdT sl . (R RO, BT 9ifikmil) . 53214 PYTHONDEBUG,

-E
ZME A PYTHON* Ff4EA58, B, CUiXBE M) PYTHONPATH fil PYTHONHOME

-i
ARE— S8, S -c i, BIME sys.stdin A&, PATHASRMOE, BRIt ALHEL
. A PYTHONSTARTUP A%
AT, BIAfE RER, AR R . RN PYTHONINSPECT,

-I
TERR B84 T Python, SCRF[RIES A -E Fll -s. FERR BN sys . path BEANVELE A BTHE H skl
AL Y site-packages H k. A PYTHON* FRSGAR fE et 200 . 30 T DATi AN B8 k20 f KR 1 DA
B7 1k P A A .
3.4 BUBTmA.

-0
R assert if ] DA RAEAT A __debug__ BUEAE N AAFRIAURS . Sl AE - pye §7 A ZBIAIN . opt-1
PR G (bytecode) W XCA4-44 (0 PEP 488), Hi5%: [ PYTHONOPTIMIZE,
3.5 BUE S8 1KkH PEP 488 {514 . pyc SCHF4 .

-00
TERH -0 BRI 2 5 SR P AR o GlAE - pyc A Z TN . opt -2 Ry FEC Ji¥ ST (bytecode)
34 (S0 PEP 488).
3.5 fiCEESE: HHE PEP 488 122k .pyc U4 .

-q
RIETE 22 AR AN s UBCRI A .
3.2 JEHTIA.

-R
TR AL . IR PYTHONHASHSEED MEAS S B 0 W], PR AL 2 ERIA
TR .
1E Python [ IRA Y, e 358 IV A BEALAL, FF str Fil bytes PFUXT4 __hash_ () BYMH” INEE”
AT BENLE . EARENTHERA Python FERE ThORFFAAL , (ERTEHSZ I T 1) Python HERE (A EAT]
SN AT Y o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen in-
puts 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 JUVFAR MG A b T8 A BB — A E(H
3.7 Ji B A IRIHAN 2 P 20 o
3.2.3 BUFTmA.

-s
RNEHG B P site-packages HFKIFME| sys.path.
W%
PEP 370 -- 43 P11 site-packages [H 5%

6 Chapter 1. <1755


https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
https://www.python.org/dev/peps/pep-0488
http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370
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-u

-V

-X

B site P ALHFTIAIET 0G0 sys. path BHAE. IR site KRR AT AL
LA AR A ENTMBA site.main (),

5% il stdout FI stderr AN FHZE0R . BLEIFNT stdin g FCHE M
%%5} PYTHONUNBUFFERED,
3.7 fiUEE 5 stdout 1 stderr JiiAE SCAZIMAEA S FH G2 vf

FEURAEWIA I ATl — %5 B, Bty GOSN ERIRY ). DAY (-vv
) W, RRBR SO ST — A ME . 1B RUE B fE R 2 g k.

3.10 JREESE: H site BIHT] DASBIPRF AL BRI G S B AEA pth UM
2 F) PYTHONVERBOSE,

arg

sk B4R Python BN IR 245 (5 BATEIE) sys . stderr,
5 AT AL B R BTG 26 M B T T SR 7 5 1 A 2 (D AR BRI 0L 2 22

ﬁgﬁhﬁgﬂ: .

== 1/

-Wdefault # Warn once per call location

—Werror # Convert to exceptions

-Walways # Warn every time

—Wmodule # Warn once per calling module

—Wonce # Warn once per Python process
#

-Wignore Never warn

action £, W] MRIE TR ZAA TS , RS ST GBI AR, B, —wi 5 -wignore M[H,
SERMSHANT

action:message:category:module:lineno

SFERICH T AR 2Bl DA . B4, —W ignore::DeprecationWarning K Zm4 i
45 ¥ DeprecationWarning 2545 |

action BN FRTIA , (A GE VLR H R B S
message “F-BL i GRS EAHTE:; AR RNE.

category “FBY 5 £ BIFICHE (DeprecationWarning %) . M4 Kl B9 pris s
KRR NG E LR T2,

The module field matches the (fully qualified) module name; this match is case-sensitive.

lineno “FELVLACAT'S , Horp O ILRCFT A 4TS, HIRATHIE TT5 .

CIRVN =i vE 2 a2 B P S5 S (= S NUN U e 2 iR 1S IR 7. 9= e A1 LW =0 22 (B | =7
PEIUR R AN (i, TR — RSN, ATl — R ESHHE) .

A5 AL T DA PYTHONWARNINGS BRSEAE RORAZE ], MA] ATE Python F2fF ] warnings byt
Fr#Edl. BN, warnings. filterwarnings () BAECATRE (5 B IE KA

12 5] warning-filter #11 describing-warning-filters | i 58 22 475 .

BRI S 47, PARRVRET AR Unix JBH) # L emd, 3X3@ T DOS % @ BB

1.1.

8p
4

|
~
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-X
PR T2 A RSB € @ Rk . CPython H #ifE L T R4 AT (A :
e —X faulthandler J§H faulthandler;
* -X showrefcount W EREFEE AN BYE R ARG ACTE A G, it B 5 | T BCRI 68 A )
PIAEEREL. 3% HOE TR A
* —-X tracemalloc ffiff] tracemalloc #H/FEIX] Python N EEIR S . BRIAE LT, R
TR CRAFTERR BRI R 5 S b . ) -X tracemalloc=NFRAME DAJHZ) IR E 13 NFRAME
MR EE. 555 tracemalloc.start () [N .
e —-X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.
¢ X importtime W/REK T AFETRMNIE]. B BRBEAFR, RITH R (BIERER TA) fH
ST A 0 5 A ). B8 PERE 2080 72 IRt B 22 1 45 R 40 pyt hon
-X importtime —c 'import asyncio'. HiHZE[F PYTHONPROFILETIMPORTTIME,
* -X dev: Jg ] Python &A=, 5IATEERINE LT B H & S B0 S KiE ik 2 .
e —X utfs J3Jf] Python UTF-8 iz, -x utf£8=0 {24 F] Python UTF-8 £ (HIMEC AZE ).
* -X pycache_prefix=PATH fuVFf .pyc XIH A DAL E B ARBFFATH, AR .
B, PYTHONPYCACHEPREFTIX o
e -X warn_default_encoding issues a EncodingWarning when the locale-specific default encod-
ing is used for opening files. See also PYTHONWARNDEFAULTENCODING.
TRV AL MIHER sys . _xoptions FUIRIIX LN .
3.2 iR B A I T X I
3.3 BCHT A -X faulthandler %3,
3.4 UM -X showrefcount 5 -X tracemalloc 3T,
3.6 iGHT A —X showalloccount &I,
37 RFA: —X importtime, -X dev 5 —-X utf£8 &I,
3.8 lUH I A: -X pycache_prefix Ui, -X dev & I FEFE io.I0Base HTH4 R &L P id 5%
close () %,
3.9 S i X dev BRI, FEFAFERARIS ARG EAERIRL A encoding I errors Z54 .
The -X showalloccount &I E AL .
3.10 BT MA: =X warn_default_encoding %5,
3.10.7 GHT A The -X int_max_str_digits option.
HIEH A 3.9 B AHEREMH, S MRA 3.10 F55[%. : The -X oldparser option.
8 Chapter 1. <1755
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1.1.4 F|7 S R RYEIH

-J
FREE 25 Jython fiH .

12 IHTR

IR LEPAIE AR 22 50 Python 94T, EATETEM AT X Z B b ¥, (5 -E 5 -1 BRAb. MIELE, M7
TEM R AT R 2B SRR B .
PYTHONHOME

TR Python N B . BRINTE L N EZAE prefix/lib/pythonversion fl exec_prefix/

lib/pythonversion 8%, H prefix fll exec_prefix MM EWHENH R, BIAER L
F /usr/local,

24 PYTHONHOME B BN AN H R, EMESRINER prefix fll exec_prefix, FENPEIREA

[GIHME, 758 PYTHONHOME K prefix:exec_prefix,

PYTHONPATH
SIS BN R A . I AR S &y PATH M : — P EiZ N os . pathsep rfiRY H R
FRAFR (B0 Unix BS54 Windows b H4-5) . BRIAZBEAFAAER) H 5% .
B 7 H R Sh, BN PyTHONPATH 45 H W DAG | AL &4l Python A58y zip ScfF (IEARSE S FTE
Ao TEIEM zip U A AR

BONR T RO T2 B4, (HiEH AR 2 VA prefix/1ib/pythonversion JFif (S0 L 3CHH)
PYTHONHOME), B % = XMUSME| PYTHONPATH,

BN H R 8w A R R 5| BARH PYTHONPATH ZHf, 1EQ0 FSCHaE o ks irifiidhng. R
] DALE Python REFF NVENAE R sys . path Kb THAE,

PYTHONPLATLIBDIR
RN IES FRFER, WSET sys.platlibdir ff.
3.9 BUHTINA.

PYTHONSTARTUP
KA — AT SR A4 FR, %SO ) Python iy & 2 7E 32 HBLA I 1 845 2R Z BT Ik
7. XM AE SRR HAMASPATIAER [ —ar 24 S B P g, b i e AR 0] A
TER R E P IR H R . VRE W] DAAEX A SO B MR /R FF sys . psl Ml sys.ps2 AT

sys.__interactivehook__ ,
ffiff] filename Z¥(&5| % HHitZ {4} cpython. run_startup .
PYTHONOPTIMIZE
AR BN — D IEEFAFE, B Y T e -0 i, QRECh— N, MBS T 2k
E -0,
PYTHONBREAKPOINT

WA BRI E, B INAE S B ARAR AT R 5. A% TR R SR A AR B
A, WEEIZAT XS/ sys.breakpointhook () WERIASLIRZTT, JH&E H S HNEM
breakpoint () RMA. WEHRAKBEE, WBGENEFERFE, WEMHYTH pdb.set_trace”, RfILAF &5k
HEFFHRT0” 258 sys .breakpointhook () FERIASE AT An 35 1M B 23R ]

3.7 B

PYTHONDEBUG
B B AUARPBEN — DR T, B T8 - . WRBON— VR, BRI A T2
FHRE ~d.

12. IMNEEE 9


https://www.jython.org/
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PYTHONINSPECT
AR B AR B — D HEZ AT, B TR E -1 I
IS FEAR AT By Python (IS F os . environ BB ek DATERR 7 A 45 o il A A =X

PYTHONUNBUFFERED
WA BRSO — AR AT, B TR —u i

PYTHONVERBOSE
BEAS RARBON — MRS TR, B S T HE v 0. WRBON MR, e S T 2R
FHE -v.

PYTHONCASEOK

USRI E T AR, Python f2ZME import A HIR/NG . X ALFE Windows Hl macOS A %L .

PYTHONDONTWRITEBYTECODE
AR R AR — NI A, Python REA 2R TE S AT A . pyc . XHYS T
FE B I,

PYTHONPYCACHEPREFIX
W E T I Wi, Python FFEEE G H XM R LK E S A .pye X, A IEM HHY
__pycache__ H3d, XY THE X pycache_prefix=PATH i&T,

3.8 OB INA.

PYTHONHASHSEED
AR AR AR BB BN random, RO —DEEVLIE N str 7l bytes XFRIG A2 H TP T

W PYTHONHASHSEED R —AEKE, & RFVE R [ 5 B9 AP 7 80H >k 2B e 7 AL AL B i 75 1Y
JeAUY) hash() 455,

CURARAITRIOIEST. U TR ST, AT pton RS0
.

RO 10.4294967295) S PII TS 0AK. $i7k LA O e IO B

3.2.3 OB A

PYTHONINTMAXSTRDIGITS
If this variable is set to an integer, it is used to configure the interpreter’s global integer string conversion length
limitation.

3.10.7 BT

PYTHONIOENCODING
MR M BRI TR Z AP 'E, ELE il encodingname errorhandler 15K E
) stdin/stdout/stderr BT il 4%, encodingname fll :errorhandler FR4ER-E 0T, S5 str.
encode () RS AR .

X1F stderr, :errorhandler ¥/ Zng; AR PR M E N 'backslashreplace’,
3.4 M HES#:  “encodingname” F4r PLTE S AT LMY o

3.6 IR H 5% AF Windows |, X PR HAIEH G Foh XS ZM A SIS ERNmi, BIERIgE T
PYTHONLEGACYWINDOWSSTDIO, 3 iARIESREE A& o] 1) SCAF RIS TE WA 32 HL g2 o

PYTHONNOUSERSITE
WIRCE T AR, Python ¥PASHE P site-packages HKiNE] sys.path.

hz%:
PEP 370 -- 43 P11 site-packages [H 5%

=

10 Chapter 1. 41758


https://www.python.org/dev/peps/pep-0370
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PYTHONUSERBASE
E X R P A E K, ELTEMIT python setup.py install --user Hf# M Rit8E A P
site—-packages H FHIEEADL I Distutils 42355 %A%,
hz%:
PEP 370 - 43 J{ '/ site-packages H 5%

PYTHONEXECUTABLE
ANRRE T WIS AR, W] sys.argv [0] FRREBh AR BE M N &t C BT TS E. X
{VHE macOS _FEAFE .

PYTHONWARNINGS
AR RSN T - 38T AR — D PLE SRS, B T2 s E -, FIESEHHR
Ft g AL e & TA R P e B B
T ] B I B R R E AR TC A R AR BT K T A A (HDE R AE BRI I R & Z s 1Y

AR L 5):

Warn once per call location
Convert to exceptions

Warn once per calling module
Warn once per Python process

#
#
# Warn every time
#
#
#

Never warn

142 5] warning-filter #11 describing-warning-filters | fi# 58 2 475 .

PYTHONFAULTHANDLER
PR IR AT B — M AES FAFH, faulthandler. enable () SAEEBIRPIRI :  SIGSEGY,

SIGFPE, STGABRT, STGBUS Ml STGTLL S35 5% — MMALHAUAALARE i Python [ {5 5. AR FE=
#rF -x faulthandler &I,

3.3 OB

PYTHONTRACEMALLOC
WA AR B — DB FAF R, WIS tracemalloc fBRE %} Python P47 Bt i iR
Ero %78 B IR PR T IR BRI M5 B b o Kk . 510, PYTHONTRACEMALLOC=1 HARFFHRIT
R, S tracemalloc.start () JHHERE.
3.4 BTN

PYTHONPROFILEIMPORTTIME
AR AR R N HES AT, Python K BREF IR FAIES: T Z KA. WA RSN TEmM
ASF R E -X importtime,

3.7 BUHMA.

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

PYTHONMALLOC

B Python 174 fl s A1/ek 2 25 iR 8 1
PEE Python FF i 1 1 N FE/ Bt e 1 -
e default: i BN NTEDFCES.

e malloc: XA (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
) malloc () B

1.2. IMBETE 11
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* pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ i ffi i pymalloc 4 fir #5 Ifij X
PYMEM_DOMAIN_RAW If#i ]l malloc () K%K,

2 P T

* debug: 7E BRIANAFELERZ L2 1.

* malloc_debug: 5 malloc MRMEB LA T

* pymalloc_debug: 5 pymalloc H[RMHASZRERIRA T
3.7 HREESE: BhN T "default" A ECES.
3.6 HGHTIA.

PYTHONMALLOCSTATS
AR — A AEZS EAFER, Python REFERE R AN EHY) pymalloc Xif 42 DX Ik DA K 7E 5 PR HT B pymalloc P
e iU AR P
WR PYTHONMALLOC MA/E AR IR I C FEY malloc () 4)HC#E, B A0 Python [HHC EA
T pymalloc, AR ERFGE 28 o
3.6 JiE AR AR B ILAE W AT DARE T A AR gRis ) Python. W BRI E N — A2 AR R
WA AR o
PYTHONLEGACYWINDOWSFSENCODING
RN IR S, BRAR filesystem encoding and error handler B E F) 3.6 A 2 BiHE “mbes”
1 “replace”, M), R B ERAE “utf-8” A “surrogatepass”.
XA PALE 24T sys . _enablelegacywindowsfsencoding () B
1 : Windows,
3.6 fGHTIMA: B 2 4 R PEP 529,
PYTHONLEGACYWINDOWSSTDIO
WRE A A EEFRE, WA B G SRR S AR . X E M Unicode 47 REHR IR 21
R G RS T TS, A2 utf-8.
WEARARMEFE B EE 0] (B SCPFEE IR ) AN FE m 38 il 5 i DX R AR B 2 1 2205
W : Windows,
3.6 HHTIA.
PYTHONCOERCECLOCALE
WEAEIA 0, K533 Python iy 47 ki R L Se i AL T ASCIL ¥y C 5 POSIX XI5 i il F4 460
SR I E T UTF-8 [t 722,
WERSEAS B RARRE (S 0 ASMIME) , W7 B35S B LC_ALL DI Iil R £ 4 i &,
I HARE 25 LC_CTYPE 2510 24 i I I el 5 S BRI ¢ KO, 5l U WY T ASCII /Yy
POSIX DX, #RJ5 Python CLIRFFEMEfRRERZ T T 2 Bi 221 LC_CTYPE 4 1) 3 Bl &
H1) DX 3 0 -
e C.UTF-8
e C.utf8
e UTF-8
TR R E T A B RIS S i —A, MR 4k Python sz 472 Fil t 7 24 wif AR EREE A B 1%
B LC_CTYPE AR Rt X HAPRER T MFRERRAS SRS A T [R)—E A Hh ) b m JRH1 DX 3l e 10 f 26 4
(5l GNU readline J#) Z 4, ifReTE+#EHFE OLieiX Lot fE & BAEZ 1T Python fERERD) DA AELL ]

T AE 4 5 C I #RE (F14n Python H CUf) locale.getdefaultlocale ()) HEHHIE MK
B
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(i 3 Ml 538 b ) B oK Xl i o 5 4 i R — AN RIGE TR B 38 sys . stdin il sys.
stdout Bl surrogateescape FiRGCTEAIN (sys.stderr &4k%4:{fif] backslashreplace Y
(I PEAT AT HA IR T o — ) o X AR AL BRAT Ry w] DASECE 6 7 U] PYTHONTOENCODING K A8 i o

T E B, WS TR f e, BE WY Python 24T HRT AR AU BEAS R 4% fis A i )
ey I AT A T R AS )% B PYTHONCOERCECLOCALE=warn ¥-53{ Python 7f stderr F%&
S R .

AR, BIE DRI i 28 ), sl e OB BN & i) H ARy, BN Py THONUTE S 4]}
FHHEAE SR EET ASCIT B DX PR 380G o 20 (] el 25 ) 30k 79 T el 1k DA it il f R B ASCIT AN 2
UTF-8 YN RGO .

W *nix.
3.7 WUHTIMA: SEZ 41w i PEP 538,

PYTHONDEVMODE
WRFF B IRSEAE BBON AR 2 P AR, WA Python JF 2R, SIAFERVAE UL T B & 20T K
WS TR .

3.7 BUHTA.

PYTHONUTFS
WRBEN 1, 5225 M Python UTF-8 £,

FWHN 0, N2x%EH] Python UTF-8 #ix,.
B EAT AT H A AR 25 245 H AR RE AR L A 0T 1) S B i
3.7 BGHTMA.

PYTHONWARNDEFAULTENCODING
WRALFFAS B — AR AR, WIAER R BRI GBS I, KF 251 % — 4% EncodingWarning

A5’ io-encoding-warning
3.10 JUHTMA.

121 FiAEXTE

PYTHONTHREADDEBUG
A E AN B, Python K& IR (E B 3T HI %) stdout,
L Python 84918X B A
HAEHAS 3.10 SR ARHEE M, e | A 3.12 Rk, .

PYTHONDUMPREF'S

WRBE, Python 7E X MIMERERS , NILMR S ANG | T EUG U RHRFEE 3 .
LM --with-trace-refs 4§k i AL & Python,
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CHAPTER 2

7 Unix 3= _E{& A Python

1 %®R[I% % Python KRFHRA

211 ¥ Linux Et

75K Z 8 Linux $$47HR_E @ 5824 Python, [EWEEl—EHRILAE FTA AL & . (B2 81T IR AL E
AT REEVE (RS ZE A (L LE IRk, SRR AT DA J5 a5 A S S5 BT AU AS 1) Python, 0455 «

WSk Python [EA B2 4, [EHATESATHBR BLAY b A7 (repository) W, A H] DABEAAHBIET 15 O B ) 384T
fR LB S EIRA T A -

W%
https://www.debian.org/doc/manuals/maint-guide/first.en.html ¥}7* Debian F
https://en.opensuse.org/Portal:Packaging ¥{j* OpenSuse fi

https://docs-old.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
#® Fedora

http://www.slackbook.org/html/package-management-making-packages.html #}JjA Slackware Jf(F]

2.1.2 7£ FreeBSD #1 OpenBSD _k

* FreeBSD FJERE( T AN s S HEME(::

’pkg install python3

* OpenBSD J{J[EJREf I DA T iy 34 mE 14

pkg_add -r python

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

15
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B 4n 1386 i i & ZHE L Python 2.5.1 ] I A :

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

2.1.3 7 OpenSolaris & §t Lt

PRAT DA OpenCSW HEHL, 435 )7 fdi ] & FR A7) Python, .l pkgutil -i python27.

2.2 #S Python

TRARAE H O 4ia% CPython, 1 GBS UGG . AR AT AR SEGH AR A JE UG5, U nT DA E R U

Hif clone (i) o (AR ERERRREAE, tETHE—0 clone,)
Fe L A A P e AL

./configure
make
make install

%% Unix 72 f9fie 7 1% 28 fl i 2 2 08 5 & 5E AN Hb st [E]4E Python J5U 45 A 4 (source tree) AR H [E]F Ay
README.rst f#2&1,

e make install AIPAZEZEB(ESE python3 T HIAEZE ., I, B3 make altinstall
MAJE make install, RH[EIEH%H8E exec prefix/bin/pythonversion.

2.3 El Python {HEARYERTRFNIER

These are subject to difference depending on local installation conventions; prefixand exec_pref1ix are installation-
dependent and should be interpreted as for GNU software; they may be the same.

Fln, fERKZ% Linux 24 L, WEMERMERZ /usr,

-EJ=] R

exec_prefix/bin/python3 R A=

prefix/lib/pythonversion. exec_prefix/ S AR H BN HE B 1
lib/pythonversion

prefix/include/pythonversion. £, i %% Python BEREMARA B ERS I
exec_prefix/include/pythonversion include ¥ 2%2> HEIWHEEALE
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2.4 18

BAE Unix AT Python (B, AR ZEFRMAM 2 nIFUATHY (executable), I11/T]

’s chmod +x script

(e (VAR (4 TER 1 A58 A Shebang. DA 8 5 J2 (1 73384 «

’#//usr/bin/env python3

HEFEFEAE PATH H1i8 2R Python F g, SRIM ML Unix AT HEEA env 4, WKW RETR LY /usr/
bin/python3 Bt (hardcode) i B 2E#S 1K .

FEAE Python [E)4 i ] shell 54, 3% R subprocess B4,

2.5 Z[Fl{t OpenSSL

1. Bl AR B 4 88 477 (vendor) [¥) OpenSSL [t & Fl & #1215 AL A7 15 (system trust store), 5% 2| 6 &
openssl.cnf HEEM HES AR /etc MAFHEHEEY (symlink), fERZHBITR L, ZEEGREE
/etc/ssl W /etc/pki/tls W, % HEUREMLE M cert . pem R/ —H certs HIE.

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

2. Fi#k. ZE[E%%E OpenSSL, #HMEFRM ] install_sw i A2 install, install_sw B HER
w72 openssl.cnf,

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

$ make -jl1 depend
$ make -78

$ make install_sw
$ popd

3. Build Python with custom OpenSSL (see the configure ——with-openssl and ——with-openssl-rpath
options)

$ pushd python-3.x.x

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

$ make -78

$ make altinstall

ffi[E]:  OpenSSL 4 & #fi % i HiU (patch releases) JH A ] % Al 28 ) ABL. 44N 75 % H0 5 #i % Python ACHfT
OpenSSL. i f—1fE B 1 A AR & EE OpenSSL ZA4E U AT A T -
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CHAPTER 3

Bg & Python

31 BEESH

JAAF HFAI A . /configure WA S5

’ ./configure --help

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

3.1.1 MESK
——enable-loadable-sqglite—extensions
SHF _sqlite YEMBHCP R TIMEY R (BRAHE).
2, sqlite3.Connection.enable_load_extension () LK) sqlite3 fibk,
3.6 BUCHTINA.
——disable-ipv6
B IPVe HF (B RS REMIBRIA R ) . WL socket R,

——enable-big-digits=[15]|30]
%E X Python int $r7 iy LA A/ 15 5 30 Foir

Ejj(%%ﬁT HRREUR T sizeof (void*) o UM void* K/ 64 fibA b, WIHAFECH 30 6, 17
Wk 15 4.

4 PYLONG_BITS_IN_DIGIT %¥Z&[F] 15 1§ 30,
%[F] sys.int_info.bits_per_digit.
——with-cxx-main

——with-cxx-main=COMPILER
471% Python main () BREL, JT C++ 4Rikesstss Python nl #4730 $CXX ‘8 COMPILER.

19
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——with-suffix=SUFFIX
FF Python [ ] PAAT S 5 Sk &l SUFFIX .

F£ Windows 1 macOS _FIIERAE SN .exe’ ™ (" “python.exe Nu[HATCH), FHEHAMES BN
FAFE (python AT .

——with-tzpath=<list of absolute paths separated by pathsep>
& zoneinfo.TZPATH EFFEVANIK X R EKIE. 20 zoneinfo B ikl & .

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

2 os.pathsep B BT
3.9 BUHTMA.

—-without—-decimal-contextvar
ik _decimal ¥ JRARIIHE FLREAR RS, AR EARM ETRSC (FRIA), S0 decimal #i
He.

20, decimal . HAVE_CONTEXTVAR fll contextvars 5,
3.9 BT INA.

——with-dbmliborder=dbl:db2:...
B dom L db J5im A T .

AHERHES (1) SRNFERS, BEEmRAFR.
e ndbm ;

H

¢ gdbm ;
e bdb,

——without-c-locale-coercion

SEH C i X UTF-8 i il 2k GBRIACHE ) o
ANE X PY_COERCE_C_LOCALE 7%,
75 . PYTHONCOERCECLOCALE i PEP 538,

—-with-platlibdir=DIRNAME

Python £ H %44 (BRIAH 1ib).
Fedora 1 SuSE 7 64 {\i°F-5 ff] 1ib64 .
2] sys.platlibdir,

3.9 BT INA.

—--with-wheel-pkg-dir=PATH

ensurepip B F|f) wheel tUHF (BHAKNT).

FEE Linux & ATRRAGFT A SR ME @ SUOR BN 40K 5 22 . #1 Fedora £ “/usr/share/python-wheels/“ H 3% | %
 wheel {4, i A% ensurepip._bundled i,

3.10 HHTIA.
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3.1.2 ZiRETRIEIR
——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.
This value can be retrived at runtime using sys .prefix.
As an example, one can use ——prefix="$HOME/.local/" to install a Python in its home directory.

——exec-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

This value can be retrived at runtime using sys .exec_prefix.

——disable-test—-modules

RHFRILER test B, 1 test W _testcapi PRBHR (BUASHRIFITLE).
3.10 HRHTIA.

——with-ensurepip=[upgrade|install|no]
1EFE Python “ZHEIHZATIY ensurepip Air%.
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fif% .
* install : i84T python -m ensurepip --altinstall i,
* no : /NIE4T ensurepip.

3.6 BUHTIA.

3.1.3 TEEBHEIN

W] ——enable-optimizations —--with-1to (PGO +LTO) Wi Python, DAfESEIHHMERE.

——enable-optimizations

M} PROFILE_TASK JA I VARC B SO F3H90L (PGO) (BRHAKHZE ).

C 4% #8 Clang F % 1 #] 11vm-profdata 7 #E4T PGO. £ macOS |, GCC % M F|E: 1E
macOS | GCC H & Clang [ HIZ T .

R ——enable-shared Ml GCC , &1 LAZE Y] libpython HH i SUIRI{E: TE 4 1Fas A EE B AR 1045

EHA -fno-semantic-interposition .
3.6 OB A
3.10 iR B4 AF GCC F{#if] ~-fno-semantic-interposition .

PROFILE_TASK
Makefile Ffi 5 FFHE25 5 PGO ) Python fr 447541,

BRAH: -m test —-pgo —-timeout=$ (TESTTIMEOUT) ,
3.8 BCHTANA.

——with-1lto
TEgm i e S AR R4k (LTO) (BRIANEEA).

LTO i} C %% 4% Clang FFZ M B 11vm-ar Z4 (£ macOS Wk ar) , PAKSCHF LTO fy#EH: &%
(1d.gold 8¢ 11d).

3.6 BUBTINA.

—-with—-computed—-gotos

TEREFRA A goto T (TESCHRIIAHFEE HIAR)
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——without-pymalloc
SEHIRFERY Python NAF/T AL pymalloc  (BRIAME) .

Hit2[E pYTHONMALLOC PEBS S H .

——without—-doc-strings
SR TR A AE T CERAE ) o Python mg U SCRYFAFERANSZ 5210«
KR%E X PY_COERCE_C_LOCALE %%,
Z % PyDoc_STRVAR () ,

——enable-profiling

M gprof JHM CHEFHANIITM (BOANEN).

3.1.4 Python @AiXRYmiF

JAI A Python 28474 ——with-pydebug SEHIHIE .
P RA RO -
o BOARRFrA S fE warnings Bk, BOAES BRI R 21
* 1t sys.abiflags HFILA d fFic.
e IA sys.gettotalrefcount () PR
o TS EINA —X showrefcount .
o IEAS BN A PYTHONTHREADDEBUG ,
o AR} __ltrace  ARHMYSCHE: AISAUE L THAR, TRV ISR R 2 R
o L AR O T, DAGEAG N G2 b DX Ji HH R HA N A4 5%
o E X% Py_DEBUG fl Py_REF_DEBUG ,

o M ABATH KA 41X} #ifdef Py_DEBUG Al #endif W HE WM. B H assert(...) Al
_PyObject_ASSERT (...) Wi=: A& E NDEBUG % (Z[f|--with-assertions Z¥{) . L5
HAEf TR AT A4 |

— T X RS B SR A
— A% Unicode I int X H}, WAEFIEREHT 75, TR EEH T ARG IATER.
— PR BE I IE IR B 2 1 S T bR B R T A 25 R 7
- BRI SR (go.collect () pRER) RIXFGRM—BbEM TSR AK A .
- MEBTER BRI A LA, Py _SAFE_DOWNCAST () ik B4 il i i o -
Z: I, Python P KA AIEL ESE - with-trace-refs .

3.8 M B A A KA R R IR g i IR AE 2 ABL 3R i X T Py_DEBUG Z A P REMREE [Al iy o LT
Py_TRACE_REFS % (&0 --with-trace-refs &%), X9 A TME—— A2 ABI I .
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3.1.5 i ikIn
—--with-pydebug
fe iR T 4% Python: % X% Py_DEBUG (BRiANEEHI).

——with-trace-refs

S TR RS R (BRAAEE) .
RORANE -

e %EX Py_TRACE_REFS %%,

* JIA sys.getobjects () FREL.

o IRIEAS SN PYTHONDUMPREFS o

SR A KA (BN GRIE) Bl (Py_DEBUG il Py_REF_DEBUG %) AHf% ABI 3%
1@0

3.8 UBTINA.

——with—-assertions
YRR R CHWr s assert (...); Ml _PyObject_ASSERT(...); (ERAAREH).

R EILSE, WHE OPT 4iiFs 2 & A E L NDEBUG 7% .
B -—with-pydebug I (X4 iFX), BB ASHNE.
3.6 GBI

—-with-valgrind

JEUH Valgrind - (GERIAEEHT) -

——with-dtrace

JEH DTrace (ERINEEH) .
Z: %] i} DTrace 1 SystemTap jilj i, CPython.
3.6 BUBT A

——with—-address—sanitizer
S AddressSanitizer PYfEESRFGI asan, (BRIAHEEH).

3.6 HUHTIIA.

—--with-memory-sanitizer
J& il MemorySanitizer NZE4EIRFG msan, (BRIAHEEH) .

3.6 BUHTIA.

——with-undefined-behavior-sanitizer
J&1 FH undefinedBehaviorSanitizer 5 AT MM ubsan, (BRHANZEER).

3.6 BUBTINA.
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3.1.6 FHEIFIEN

——enable-shared
J& 362 Python [ 1ibpython W4 (BRIAKHEEH).

——without-static-libpython
K% 1ibpythonMAJOR .MINOR. a, A% python .o (BN HiEH-20%),

3.10 BUHTMA.

3.1.7 FEkIN
—-with-libs='1libl ...’
HEEMINE (BOAARZ) .
—-with-system-expat
M B2 expat JE4iiF pyexpat B (BIAHT).

—--with-system—ffi
MEZHM ££1 EGI¥ _ctypes ¥R, S ctypes B (BRIATELLARLETIE ) «

—-with-system—-libmpdec
HE L3N mpdec FEHIF _decimal BRI, S decimal fEl (BRAHTE),

3.3 UM

——with-readline=editline

H editline JFEfERN readline fEHLH) 5.
X WITH_EDITLINE %,

3.10 OB

——without-readline
A readline B (BRIAZ).

AE X HAVE_LIBREADLINE %%,
3.10 OB

——with-tcltk-includes="-1..."'
ik Tel 7 Tk B8 U8 R ke .

—-with-tcltk-libs="'-L..."

B Tcl 1 Tk FERE R AR
--with-1ibm=STRING

¥ Libm Hef R 50 STRING GERIATE LRI E) -
--with-1ibe=STRING

¥ Libe C RGN STRING (BRI ULALR LN E) -

——with-openssl=DIR
OpenSSL R H .

3.7 BUHTMA.

——with-openssl-rpath=[no|auto|DIR]
BCE OpenSSL JERIZATIN A H 5% (rpath).

* no (BKiA): A% rpath.
* auto: WPi--with-openssl M pkg-config Hzhfal rpath,
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* DIR : H#:%H rpath,
3.10 JFUHTMA.

3.1.8 ZL&MiEIN
——with-hash—-algorithm=[fnv|siphash24]
e Python/pyhash.c RAMIMGAE L.
* siphash24 (BRA).
e fnv,
3.4 BUBTIMA.
——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2
B AR
e mdb,
e shal,
* sha256,
¢ sha512,
* sha3 (7 shake),
e blakeZ2,
3.9 BT IMA.

——with-ssl-default-suites=[python|openssl|STRING]
B3t OpenSSL BRI B A (FF 4

* python GBRIAME): R Python HEFFHERE.
» openssl: {38 OpenSSL BRiAEAZ .
* STRING : KM H E L THTH
Z L ss1 Bk,
3.7 BRI
3,10 TS §F python Al STRING 5248 TLS 1.2 B4R AEATAH L.

3.1.9 macOS i&kIn

2[F] Mac/README . rst.,
——enable—-universalsdk

——enable-universalsdk=SDKDIR

Bl A ) — A . SDKDIR 457 B K i i) macOS SDK - (BRAHTS ) .
——enable-framework

——enable-framework=INSTALLDIR

]k Python.framework , i A~ L FE45HY Unix 2300, TS50 INSTALLDIR §i7 T 23586 ((BAY

7)o

31. BEESH
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——with—universal—-archs=ARCH

TEE B B AT R ] —BEHI SO IS B T ——enable-universalsdk B AL
sk

* universal2,

e 32-bit,

* 64-bit,

* 3-way,.

¢ intel,

e intel-32,

e intel-64,

e all,

——with-framework—name=FRAMEWORK
>4 macOS H1¥) python HEZEEE LR, (NMIKE | ——enable—framework WARL (BRA: Python).

3.2 Python {9 R4

3.21 WBRGIEENHF

e configure.ac=>configure;

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

e pyconfig.h (created by configure);

e Modules/Setup: Hf Makefile {#i [} Module/makesetup shell A EH) C P JE;
* setup.py: i/l distutils B C ¥ fE.

3.22 FEMESR

« Cxtft (L) RAEAXIGIM (Lo) M.

« —MEEE Libpython (.a) XTI,

* python.o fIEZFE 1ibpython #5EH: 8| HAF2)7 python Hi,

o C ¥ Makefile (£, Modules/Setup ) Al python setup.py build .

3.2.3 £ E Makefile Bfr

* make : JAHRIEEZ Python,
e make platform: : ¥ python 27, (B EIREEDY RBARER,

» make profile—opt : f§#iJf] Profile Guided Optimization (PGO) #4 # Python . 4R W] PAf# JT] configure
W ——-enable-optimizations PRGN make M EAE#E (make all 5 H 2 make ).

* make buildbottest : 4% Python }fiz47 Python {24, 5 buildbots |, Python ¥ 5 = AH [A] .
WEAS R TESTTIMEOUT (Hifii: #b) Skl i ia] (BRIAk 1200 B 20 4344) .
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e make install: FJEIFHZ:% Python

e make regen-all : EH AW JLF) A LR make regen-stdlib-module-names Hl
autoconf WAR HAAE UK S B MEAT .

» make clean : FEERHIEII I,
* make distclean: S5 make clean #[F, (HHLMHER H & BA G A SCH:

3.24 CI'R

— C PR E A N B ), L sys o BATTETEE X T % Py_BUILD_CORE_BUILTIN f{{%
BURF R . MBS _ file R

>>> import sys

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

HAby C Y @A NS S MR, R _asyncio Bi—#, Bf)@1EE X T Py_BUILD_CORE_MODULE
TGO T E) . 7E Linux x86-64 |1 fil 1

>>> import _asyncio

>>> _asyncio

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

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

Modules/Setup ] T/ Makefile H A5, PAMH C 4 . fESCIFIIT, CHOE N N ERE. FEfRIC
*shared* ZJ5iE XY PG A B E

setup.py AR distutils B C R IL T,

% PyAPI_FUNC () , PyAPI_API () Al PyMODINIT_FUNC () ¥F Include/pyport.h HHE XA, B
T 2% X% Py_BUILD_CORE_MODULE ,

« {15 Py_BUILD_CORE_MODULE %X T, {#i] Py_EXPORTED_SYMBOL .
o N{# A Py_IMPORTED_SYMBOL ,

A% py_BUILD_CORE_BUILTIN #f5int HTEVE AL =M AN C Y R L, BErRE PyInit_xxx ()
WA S, FESEAN T InportError .

3.3 HmiFSRIBEEBNRE

JHIA . /configure FIFFEAS B E ML, gk Makefile ffif.
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3.3.1 FAbEEMIRE

CONFIGURE_CPPFLAGS
AR CPPFLAGS WEMB &% . /configure 7,

3.6 BUBTINA.

CPPFLAGS

(Objective ) C/C++ FALHREEFRE, FItN, ] ~I<include dir> WIRVRAYS SCHAE—ERRMER H
5% <include dir> 1,

CPPFLAGS fll LDFLAGS #Rits ZALEy shell [{H, DAfH setup.py REWS(H FI PRI AR B 48 5 1) H At @ 4™
JEARH

BASECPPFLAGS

3.4 BUHTIA.

PY_CPPFLAGS

R B ARRT GOSN T BN FAL PR AR

L5N N > $(BASECPPFLAGS) -I. -IS$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS)

3.2 BB

3.3.2 ZiFFIRRE

cc
C JiiFasta s
fifN: gcc -pthread .
MAINCC
ikt S A T A% python XFEFEFIY main () KA.
B AT ——wi th—cxx—main YW A & .
BN s (ce) o
CXX

C++ JmiEaita 2o
WM T ——with-cxx-main #30, WEH.
Bin: g++ —-pthread.,

CFLAGS
C GiiFdhnat .

CFLAGS_NODIST
CFLAGS_NODIST JH-T M flRegs Al stdlib C 3" J@ . 24 Python 423 )5, #iiFasbral RIVi%M N distutils
CFLAGS I—#R4rif, "IPAMERE (bpo-21121 ).,

In particular, CFLAGS should not contain:

* the compiler flag —I (for setting the search path for include files). The T flags are processed from left to
right, and any flags in CFLAGS would take precedence over user- and package-supplied —T flags.

* hardening flags such as -Werror because distributions cannot control whether packages installed by users
conform to such heightened standards.

3.5 BUHTMA.
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EXTRA_CFLAGS
M AN C Sk 2

CONFIGURE_CFLAGS
AN CFLAGS HAZEE4S . /configure A,

3.2 UHTMA.

CONFIGURE_CFLAGS_NODIST
ASH CFLAGS_NODIST WMHAZ Y . /configure {7,

3.5 BUBTINA.

BASECFLAGS
LIRS o

OPT
AR -

CFLAGS_ALIASING
FERESUR PRI, JIT 4% Python/dtoa.c .

3.7 HUCHTIA.

CCSHARED

AT R et .
BINE] - £p1C P A Linux B2 BSD |-,
CFLAGSFORSHARED
RIAE AR G SCA I T A C ARak
, BRIAH: $ (CCSHARED) , Y{—-enable-shared (i S, M a7 45

PY_CFLAGS
BiAN: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS) ,

PY_CFLAGS_NODIST
B 4\ N: $(CONFIGURE_CFLAGS_NODIST) $(CFLAGS_NODIST) -I$(srcdir)/Include/
internal ,

3.5 BCHTINA.
PY_STDMODULE_CFLAGS

FHTF ¥ B AR RS AT 5 SO C Fidi
%ﬁﬁd@: S(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $ (CFLAGSFORSHARED),
3.7 WUCHTIA.

PY_CORE_CFLAGS
AN S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 JUHTMA.
PY_BUILTIN_MODULE_CFLAGS

GRS, RFARIEE A ALy Y B AL, I posix bR
#iAK: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN .
3.8 WUHTIA.

PURIFY
Purify iy Purify &N Y

BONR 2R (D) -
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Python Setup and Usage, £[F] 3.10.11

3.3.3 HEiESSARRRAL

LINKCC
T80 python 1 _testembed BFEFHIEERERS T 2o
BN $ (PURIFY) S (MAINCC) ,

CONFIGURE_LDFLAGS
ASE LDFLAGS W{HMAL 1Y, . /configure 4,

WRFRE CFLAGS , LDFLAGS %%, iXFEM Ftnl PATE G247 B EATRB X S, 1A I fkoil 21
1A .
3.2 JUB A

LDFLAGS_NODIST
LDFLAGS_NODIST [ 205 cFLAGS NODIST #[F. 24 Python %23 )5, 4Eastint RVIZE N
distutils LDFLAGS H)—3R4 1}, W PAMFE T (bpo-35257 ).

In particular, ZLDFLAGS should not contain:

* the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to right,
and any flags in LDFFLAGS would take precedence over user- and package-supplied —L flags.

CONFIGURE_LDFLAGS_NODIST
ASE LDFLAGS_NODIST WEAZ 4 . /configure 4,

3.8 WUHTIA.

LDFLAGS
BEEASRA, Blan, WERARAERE — N AEARMERY H 5% <1ib dir> H, WA -L<lib dir> .,

CPPFLAGS fll LDFLAGS ¥R 2415 shell fY{E, DA setup.py AES (T I FRIEAL Bt b 2 1 H SRAR
JEAEHL.

LIBS
BElgRbnE, 7EAER: Python W PHAT SO FBE AL R 48 HE 2% -
Fltm: -1rt .

LDSHARED

MRS
BiAN: @QLDSHAREDR@ $ (PY_LDFLAGS) .

BLDSHARED
ML= 1ibpython H T4,
¥RiA°h: @BLDSHARED@ $ (PY_CORE_LDFLAGS) .

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

PY_LDFLAGS_NODIST
BRiAN: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST) .

3.8 HUHT A

PY_CORE_LDFLAGS

T AR X S B R 5
3.8 HUHIIA.
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cHAPTER 4

7 Windows _E{& F Python

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

5 KZ8 UNIX RGHMIIRS AR, Windows RS54 114345 Python, Z4E% CPython [ A B 44 1% T4 —1
KATH ) Windows ZZ%EFEFF (MSI ), CLfff Windows f PRI 4e%s . X2y £ A TR P g
M2z Python I, FINAZ DBRESRANIE . 2o AR IR ] DU — G LRSI B 1 2t I HAT DK B FE
A Ay AR ML B zip SO

4n PEP 11 firiA, Python %1 OGS Windows -5 11 SZRF PR T4 Microsoft kb T 1E K S5 1 1] N i i
A, IXFEWRE Python 3.10 37 RF Windows 8.1 & HFHMAS . USRS 2 Windows 7 3245, 43¢ Python 3.8,

Windows @it TV Z AN ALY, A TERREFHA — B MRS
AL WEITH AL, XU Python HEATALMZEAIIH IIF A N AN, B2k,

Microsoft Store ¢, is a simple installation of Python that is suitable for running scripts and packages, and using IDLE or
other development environments. It requires Windows 10 and above, but can be safely installed without corrupting other
programs. It also provides many convenient commands for launching Python and its tools.

nuget.org %% @, R M TRERINA RN R R LR . BT Python sz fTiIA, (HA R HHT Hik
AP ST,

Tk B9 €L 2 Python HyBR/NEHRAD, T8 A A B R R RE 7 A

4.1 EERRERF
411 BRESB

P44~ Python 3.10 Z2EFEF Al I N #K - 32 (i1 64 PRI H WA . web installer (WZEZ%40) J&— /N1
WA TR, e e i, RIEHE A FERITRNA. ofline installer (BZZHA) NHTBRINE
R, AR FE BRI Internet YEBE R E. B HE K 6 T 8 AT RAE R AR Pl g R 3
R HA 35

JEBN ARG, AT PAS LA PN —
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH Cancel

IR AR [0S R ]

. & I%Eﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

« Python RFZ245 F| G5 I P H sk

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o FRREHRIERE, WIKENE, JHBh#A pip

o QAR 224 H I A SRV PATH

o HHERSH R H R E TR R

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

WER AT P 2se, WiksE A LR TEik ol
o GEATRERT R AVE PRI HR elt v
* Python %% %] Program Files H ¢
o & | F Windows ¥y Python J2 7 25 Y2755 5] Windows H % H
o LRI IA) AT DAVERE AT e fiE
o AR AT DATH A4 7
o WERIET, LK H SRS INE] RS PATH
SO BITA SN TR
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4.1.2 B MAX_PATH PRl

Ji st | Windows FB% A K BERR TR 260 AS4F . XA KT LI B R O R o - B R

TEFCHTUAS ) Windows 1, JHFR H W4 e 21K 24 32,000 745 . (AR ZE R O 8 H Win32 K pgfe”
ARG, B EYE 54 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem
F1i%H 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

413 ZERHKRERENN T

GAREREFE UL A i se I il A 4T3 8, VPR SRR P e 2l D Hl2e%s, Wi iR A Fae
Ho B DAEARZEF UL IGO0 R BEEX SR, DAR il — LB BRIA (.

BLOE A IR e FE )Y UL IR 2 %¢ Python, i /quiet BRI, Pkt H Fag BARAGR B dE BERIE IR
Gl /passive %I, WAL /uninstall 57 BIFFUAMIER Python - - R4 B/REATHIIATR R .

B F G124 name=value , FePHIATR 0 KAMIAHFE, 1 FRNIEAFitk sk B2, 1]
FEIT 52 8691 A0
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Tnetall

B g FaR
InstallAl- | A PTG I e, 0
1Users
Target- ZEEH JLT InstallAllUsers 3£5%
Dir
Default- N P2 BB i ERA 263 | $ProgramFiles$\Python X.Y By
AllUser- | fg4% SProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- TR HFIG RA 44 | sLocalAppData%\Programs\Python\PythonXY or
faultJust- | 5z $LocalAppData%\Programs\Python\PythonXY-32 or
ForMeTar- $LocalAppData%$\Programs\Python\PythonXY-64
getDir
Default- | Ul P /R AUBRIN A & L% | (%)
Custom- H
Target-
Dir
Associ- | AT T AR R AIERE | 1
ateFiles ES)
Com- WA ey EEE .pyc. |0
pileAll
Prepend- | % install F1 Scripts H s s | 0
Path 7| pATH PA LR . PY ANNE]
PATHEXT
Shortcuts | IR ZE%E, Mk, OB | 1
#l IDLE gzt sy =X
In- 423 Python {4 1
clude_doc
In- R RS 0
clude_debug
In- Install developer headers and li- | 1
clude_dev | braries. Omitting this may lead to
an unusable installation.
In- Install python.exe and related | 1
clude_exe | files. Omitting this may lead to an
unusable installation.
In- ZHEE B T Windows v Python | 1
clude_launchet 7 25 .
Install- Installs  the  launcher for | 1
Launcher- | all users. Also requires
AllUsers Include_launcher to
be setto 1
In- Install standard library and exten- | 1
clude_lib | sion modules. Omitting this may
lead to an unusable installation.
In- LA S ) pip A1 setuptools 1
clude_pip
In- Install debugging symbols (*. | O
clude_symbaotsdb)
In- %% Tel/Tk S F##1 IDLE 1
clude_tcltk
In- LHARE PRI BT 1
clude_test
In- LS R AR 1
lglude_tooly Ch .
" LauncherOnfil %% i sh . X HEHKZ | 0 wha ) ;
A
Simple- | IR ZHE 4 Ul 0
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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

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE A PATR fir 4R st =K. s
BR—ARALIIRIEA BOE, AV E E X

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

(R, AWl MBS RIK, T HAUTE 2R 22 05 JE slas i A @B T 1 23 )

T TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E TR
WS VENEMERAE, (RRATRE) EXHEN T o (RSO RBUNME, WA RE N FAFE . R
SO b7 31 SR AR ] A e -

<Options>

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

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

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

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

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

4.1.4 EREBFTH

I N ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A internet JE
A TS B R AT Ao WL, BN BT RE ORI R, (R AR ESRAT R, WA A4
11 WIRASERE A .

M FERFFRAT AN fiv % AR 2004 AT RERYAL 5 SCPF . FICAF2ERF python-3.9. 0. exe By LR P
MSEbRAa BR, FEAE B H S 8171 H S DAREG [R] 44 SCHFR] 58 o

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

AW PAFEE / quiet BRIR BB R o

4.1.5 {ER*K
%2 Python Ji5, #XRI VAL Windows H) “FRFMITIAE” THAMEIMERDIGE. 4 Python & H I ks “H)
B VARG R TIT 2R

B iR 8 R SR IS O R h BE - R SE A RN 2 R U R AR AT N A . R
TER BRI, BIANEE H ok BB XLy, @2 5e e MERIA G T 2% Python,

BSR4 B E B R A BT SO, IR N R BB ) A A S
“HIZK” Kf5E MR Python, {Hi& il T Windows 0 Python Ja 735 W4h, EAE “RIFMZIAE” A HCHAH.
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4.2 Microsoft Store &

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

B WA AL, SRR I BB Windows 10 5387, F4E Microsoft Store 3 ] 27 41482 "Python 3.10”
o TRARRESEN S )T B Python Software Foundation % 7f - 4235 .

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

GRS G, BT DAYE TR UG 3E B b 4k BB ok 2 8l Python. 5§ 3% AT DAYE £y & 42 75 £5 ok PowerShell 23 1 A
python KJE3. AN DA A pip 8¢ idle >Kfifi ] pip A1 IDLE. IDLE tH¥EH IR A,

JTA X = A A A IR AS S 548, 1A, python3.exe fil python3.x.exe DL python.exe (H
3. x BEEEEAERE A, Bla13.10 ). FERE-—> ER--> MARHETRET, Sk FETEY
e, EESHED KR python A, HINHILR pip 1 idle 5P python iA—EL.

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

WRARC A LR T 73— NWUA ) Python F-RE UM EI/RA) PATH A2 &, HFAERHERN python. exe TIA
f&3k H Microsoft Store FARA™ . B H4%E, Wi python3.exe B python3.x.exe .

py - exe JHBIARRFRIIN L Python 224 i, (HL I Se M I oK B AL G0 &b R 2B A

ZMER Python, H§FTIT “BLE” HAH W MARRFRIZIRE”, SCETE “TFER” HkE] Python, SRS FHE Hi DA
Vet CHIB . HECRHNERIZE % Python Ry R FTA I, (EA S ERATAT FE AU ERSE

4.2.1 Known issues
Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations such as
TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations, you will
need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry.  For ex-
ample, if the environment variable $APPDATA% is c:\Users\<user>\AppData\, then when writing to
C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C: \Windows\System32 plus
the contents of C: \Program Files\WindowsApps\package_name\VFS\SystemX86.

You can find the real path of any existing file using os.path.realpath ():

>>> import os

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

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

When writing to the Windows Registry, the following behaviors exist:

* Reading from HKLM\ \ Software is allowed and results are merged with the registry.dat file in the pack-
age.
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* Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing keys.

* Writing to HKLM\ \Software is allowed as long as a corresponding key/value does not exist in the package and
the user has the correct access permissions.

Ak b BRI A B R JE PR £ 0T, 5 A ) Microsoft £ T 45 58 4 R {5 B B SCRY, 4 ET T

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

4.3 nuget.org £ &8

3.5.2 HHTA.

nuget.org j2—MR§ i) Python $1J58, I THERAT 42 )5 204 Python [ R GEMMFFEL AR IMNIFIHE . AR Nuget 2
“NET A BaR ", (H@x T E i anm TR ARG, Wl ARG T AR,

V7] nuget.org SRICA KA nuget FIEHIHE . TIHAYHZX] Python JF A A FORME & RB T .

nuget .exe T LEBPAEHIEM https://aka.ms/nugetclidl Rk, Fan, f# ] curl 58{ PowerShell.
il i T H 2688 64 {388 32 (5ofT U4 1Y Python:

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

PEPRRRE A, IR —Version 3.x.y . B HFEAIPAN . KR, RS T HZEP . BRIAEDR
T, THROAHRGEAZFRME, MR EA -ExcludeVersion I, A TR S L3 MR E i
A, FHFERE R ML E Python Z4E[) tools Hk:

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

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

W, nuget WA TIG, WAZAFAT LR A (N SE R ARS I . 238, FiMBRAR R H 9t R
L WA Z WA RE SO, 2 CLARGUR HEh AT L #RAE

T tools Hidh, A — build\native HF., BME—1 MSBuild @M {4 python.props , A
PATE C++ T H H 8 %S0k 51 Python 2226 . A0 83X 2645 B B Sl A2 il b (8 AR SK NS A o

nuget.org | A AL15 B T /& www.nuget.org/packages/python Xt 64 v Jit AR 1 www.nuget.org/packages/pythonx86
R 32 SifRAS

44 THAHE

3.5 BGHTA.

HIRA T EATIUR — M35 /) Python BRI ZIP XU B BFEAE N I3 —AS N AR I —3 5, AN i i
KPP HEVIN

fEESi I, AT ULF) SHPRZEARE, WiEREAe. REEN R ENC RN
o ARUEFEAE M BE g AL . pye UL EAE ZIP ) FFRLT python3.dll , python37.d11 ,
python.exe fil pythonw.exe . Ak Tcl/tk (FFEFTAMKEII, 40 1dle), pip i Python SCAY.
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fiE: AR KT EEE Microsoft C Runtime , [ R 72236 A8 7 3T 4R (1L IL Eh g . a7 vl fEE & 1iG
LRAE P RS L s i Windows Update H 2445, I H ol LA FE RS H X H#5| ucrtbase.dll %
i)

BB =07 A %l B AR SR A AT I 2238 o XA BATIOR SCRHR S AL Python 2238 FERE ] pip
RAFBIKI R, Aad i A/INVDHURE pip A0S UER IO EUEAT B3 HOR . %, 58 = Jr WM R AR
FRfg—iiar (AT ) ARBE, PAEIT BN B ) P B BB W REAS A OR-5 BUAR AR 7

A T XA AT P ERE

4.4.1 Python N 2R
F Python 455 () i AR H A — g BRI P T X — =55 ZERXAMIE DL, W] DAGE i A 2 AT IUHE 28 26
45 Python FIFAA HUAS . MR E V%A 23N (B, ENIZEERAZ L), AL,

SR TR AT RA T SRR R SR B R Pl B — 28t , (HON PR O T BB R R . (AT SIS shd, %
A7 WS R A R R Fy 22 A8 Python EazA T BIRR I LAE I, 2 FIRUBCAE BT DASERE , SCHF SRR T DAIE 3
BT AERZEFOLT, B E SRS V% A 55 68 4w 1 00 iy A TR Py_Main

R B PR T Y e 4R A AR BRSO R AR B BB T S (T 7R Y iy AT S RCE A M python. exe 5
pythonw.exe . TERXMIFIL T, W HRRFFF 274 Python A HAFRZ R, FHH Pl GEToiERe 5
B IEAEIZATHY Python BERE SO RIKIX AP Ik o

XTI —Fk, A% Python rI AT SCIE—EAEN H R 2e%E, ABRRENIFERAZ Rl B0 % 1A
Zhis, WAL THANIE, ROVER SN AR Z B AL e R .

4.4.2 g\ Python

FHASHBACHS 25 55 1) I AR P 6 5 SR N AT 7, A K Python BATRRFT AT IEH 1. 37,
AR I HR R AHLACHD , KL 5 A python. exe BB python3.d1ll . JLi@WbF s
DU, R BAT U T 46 21 W AR Y 22 1 H S Pt 2 AR (T i 28 Python fRRELS -

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

4.5 ERESE

B T HRUERY CPython JATHZ A1, A —SL W EHIMIIRERIE L. PATN @3 TIAS B H 2 RERY 513k -
ActivePython HAZ- V-GN LR, (B, PyWin32
Anaconda JFATHIRIFAESL (40 numpy, scipy #l pandas) F conda fAEHILE.
Enthought Deployment Manager “The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.
WinPython %3¢ T Windows HYAATH, & M THE WA EP~ M T A
TR, XA AT BEA & B AN ) Python sigHAh A, I HOAN %0 Python [T BAZESF ol 045
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https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/
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4.6 §27F Python

B A P n A7 7 HHZ 1T Python, #XRT DA% JEFE Windows B B —SUBRIA BRI AR F . B ARG FE P FE it
TR E PATH A PATHEXT 78 S 3ei, (FaX{GEH T HRA . 2R, WREEsE i HZ N RAr
Python, %% [E{fi 15 )8 T Windows 8% Python 2 #) %

4.6.1 KiR: REWEEE

Windows FLYF{EM] BRI ARSIV AL RSFSAS i, sIGITE 6 &7 LRSS B
T L ESFRE R, WA LRI set -

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

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

FE 5 P IS B2 PO ER R, AV RS S RIS (E. @327 python. exe i H
SRINIE TR AAZ U PATH 26 PR)F 3 1WA Python 1% 7 ¥4

BOKABUCOARNE AL B, W THIR” IR IR, SETITRGRMN SR AKX E, &
Ja il R SR AEMEHE T, T ARS IS SN PR G A . B RGER, ER TR
PLBEATTCIR A0 (RIEEE SR ) .

ffill): Windows 205 J] FUE BEERIRAE RGUL B 25, X I RESTEIBI PATH IS EREAM

PYTHONPATH 89 Python B A AL, PAEERAFE S A A5 5 By 4231 Python JiUA S
MRS, SR EOR AR E A

W%
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows _I |1 35 15 %% #f
MR

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 F T Il B 15 2t 37
BAZ R set i

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx | T 7k A 1& o #F
BAREIY setx s

4.6.2 & Python T[#i{T30#

3.5 iU 8.

B 7B E Zh B8 Y Python ARREAR I TT A S BATH 2 Sb, W] REIEAEAE fiv & $2 /375 T /5 3l Python. 2Ry
A RITAT DA R CE

FELEARR P IR — L, ATRAREREARIC “XF Python SRS FRIEARE" MR, DAGEZCRAR Y1205 (i R
INE] PATE o RIS T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T8
TR . I, BOLR] A iy AT IR IAT I A, WS4 44T SO,

UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
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’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

3.7 BOHTIMA.

Windows /3% i FH (£ G it =0 E A R G R ifidg =t (ANSIARRS T ) . Python ff F ‘& 1E K SCA SO BRINA 2
g (B locale.getpreferredencoding()).

X AT RE S BRI, PR R PR AR 22 %) Unix R 4840 4% WSL (Windows Subsystem for Linux) )™ i {# i} UTF-8.

YR AT A A Python UTE-8 B BRIA M) SCA 4 s M 5k UTF-8. 525 A Python UTF-8 A W] DA i —x
ut £8 Ay THETI, B # PYTHONUTF 8=1 M. W PYTHONUTFS T M= UTF-8 Kk, %
HIGESIRES S A a3 LI eIere o

244 Python UTF-8 B HHT , {0544 FT LA S "mbes” SRARFL2 T RAHHEN (ANSL LTS,

THTERIS N PYTHONUTF 8=1 FERIAFRRAL K5 50 R VR R L P I I A Python 3.7+ . HSRARAT AL
Python 3.7+ W TSR MK T2 e R G dm i o, MIHERE BB Im N PRI AR Bl il —x ut £8 Ay 4T,

e RPREAERN S i) UTE-8 Lk, Windows i) Python {2 E LA I IL H BRI UTE-8:
* il & VO tfftniE VO (5 UL PEP 528).
o LA G s X (2L PEP 529 T ).

4.8 EHAF Windows By Python =538

3.3 BUBTIA.

H7F Windows f) Python JH 2l ¢ /@&—DSCHART, FIH D@ M AT A A Python JiUAS . & FuiFlIA (lidy
A7) FRRERE Python AR E LI, FFHFE LT IATZIAS .

5 PATH AFRAN[E, E Bl ILAE i & id Y Python fiiAS . EHE ) T45 M 22 R, IHH%
VBT CAHER AR BT 2R i AR

BB R RAE PEP 397 HHg5E ) o
4.8.1 Fa

M&HRAT

3.6 JiT 4.

4 JR) 2% Python 3.3 [ HE i IRASFHE R SIS AR PATH b JHBIAE)F 5 Frfy il Jil 14 Python HUAARZE
BLZEA AT K B2 B A A SR R B T, W Ear S PR AT T A R i

1

TR 1% 2 R BLE 341 o iUAR 1P Python B2 )3 380 - BRI DUEHRIRE , I HRH 8 & AR A ay 217 S 5B 2
%1% % Python,
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https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
https://www.python.org/dev/peps/pep-0397
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MIRTEE T 2 AWUREY Python (B4, 3.7 1 3.10 ), #543:35%) Python 3.10 J3) - QT4 R13) Python 3.7,
z:ftlﬁ/\

EEX |

AR AR B 22 19 Python 2 (EGHTIRA, 2 PA T an 4

o = |

1z % B Python 3.x fEGHT A E JEi 8l
WEREE B ESR, R G 25 i ah e

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

B ARTE 23S PR TR, BN Y Python A& I sh AR PR INE] PATH
Tix fid:

py ——list

BN M BT E 2% Python LA

[FI§EE8iE (Virtual environment)

3.5 BUBTIMA.

0 RS B AR A8 AT I A B R 1Y) Python AR, IF HLE L EREE  (fd ) bR v FE 1) Bt venv 5B B 40 F
virtualenv TH) AFiEIRE, WENEF ST E MR @ERFERINT AR ERT. Biafre)k
ey, WM IR, B2 TS E 4 )R Python FiiAR .

MBI
IEFATEIE NI Python fiIZ - G #-—4~44 4 “hello.py i SCF, A S AT A

#! python
import sys

sys.stdout.write("hello from Python \n" % (sys.version,))

M hello.py FIAER H s, SATPAR fir -

’py hello.py ‘

R 2 FOfT Y Python 2.x ZAGHYIRASS AT EI IR . B LR 88 — 47 ROl :

’#] python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line exam-
ples, 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 3.7 version information printed.

YR ‘ﬁxEﬂEﬂ%K [, ?% “python” it Fil #5425 1) Python 2.x (BT IRAS . X &0 T n] J5 345 I
A Umx, H A4 python % 245 Python 2,
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fletE R

LRI %R R 35 Python SUF (BRI . py, .pyw, .pyc SCF) MIKHE. XRRE A Windows BLFAY
PRESHOBGE Hp — AN SOy, KFRUTRAE Y, PURAST DAGE Y AR [ i TR B A5 1 1 i A A
RFE) 2 A, AR BIRR Y I AN 303524~ Python fitAs, BARHUR TS —FTHI N4

4.8.2 Shebang Lines

U ASSCPEI S —ATPA #1 JF3k, WIFRA"shebang” 47 Linux FIHARIE Unix B2 RGHA NHX LA T AL
SCRE, BT ARG ERRSE R BAZ AR AT AR . XA R B4R FLiAE Windows 1% Python A< fil
AR TR, BRI R OEER T AR .

9 T Fu¥F Python I sf11f) shebang 745 Unix il Windows 2 [WASHE, WARIZIHCHFFS “HM” frdokit
EHTIRS . LR AL:

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

* python

B, AR MEAT IR — 1T

#! /usr/bin/python

PR BN T BIA R Python.  [AEATE Unix F4iERIVFZ Python AT &F TiX—47, VRMWIZABLIX LA
A DA JE AR T T fF B k. R EAE Windows 25— HiIA, #8478 Unix FAM, LGN %M
FPA /usr FF3LH)—> shebang 17

A BB i A AR AT LA R T A (AT AR 2 ZERUAS, W mT RAR 2 BERUA IR BERUAS ) VBN 4. It
Ab, FTPAEETER B Z 3 “-327 33K 32 fifiiAs . Bl /usr/bin/python3. 7-32 R4 K
32 {if python 3.7,

3.7 UGBTI A python JEZNARIT 3.7 JF4G, WA “-64” JGZEIRA 64 fiffiAs. HhAl, W DAFE A B
BB (B /usr/bin/python3-64 ).

shebang line [#) /usr/bin/env ERIEH —MFEKEM: . TR LHEN Python fFRERF 2 B, HRERFHEER
AT SO PATH PAZRH Python AT AT SO o X% T Unix  env BEFFIYATR, SARTFHFAE PATH PUATHE

R

4.8.3 shebang lines BJ&#

shebang lines i W] PAJH & BAL i 45 Python MR RERAY HAIEIT. B4, 41SRARA —1 shebang lines :

#! /usr/bin/python -v

SR Python K LA —v T fE 5
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484 BHESL
@it INI B

J& B R 7 RF 48 R P Aind SCF - FE 24§l A P 9 application data” H Sk H R py.ini (R A
CSIDL_LOCAL_APPDATA i /il Windows R4\ SHGetFolderPath IR H ) ARG BT 7 —

(EH:‘%#“EI’\J p)y-ini o AHFEAYAnd SCABE T Ry “¥EmlE” A (BD py.exe), T “windows” KA
H pyw.exe

“ROTRERF H SR HRE R HE SCURSET AT AT SOPES5 0. ini SCPFR 2 5L, DR R s AR 55 10 19 ini SCF
AEA G Y] FALRAY AT A 1% 42 Rp.ini SCPFP R i

B X EXiA#g Python R

TERSLERGOUT , ATDATE A A S AR BRAERT, DATRE fir - G Python fiUAS . HUAS RAEFF DA 32 LA 5
TPk, TRAEFEIS R C) FIRRASUEIAT . Besh, WTDAB A inT-327 B0 “-647 KA 5E 21K 32 fiid e 64
(VSR

i, —A shebang line [¥) # ! python f7¥%&H AR ERF, 1 #!python3 H—MRARERF, ©HIGE—
A EEAR .
ANSAE iy PR B RAE A, W T DA B SRBGAS Bk PY_PYTHON DA E BUIMBASBROERF o AR A B,
WBRIN K37, %A B ] PASE & BB ay AT s AR, Fbdn»3”, 73.77, 73.7-327 5 "3.7-647, (ifiH5s"-64"
FEIANAE FH T Python 3.7 88 = iUAS A S R a2 )
TR R B R B AR EAF, WAl DA B R AS B PY_PYTHON{major} (HH {major} & LHiHiE
P FEARARERT) PATE B 5C A . MR R B REE T, R Sh a5 Meas © 2634 Python AR H-
P RSB BT R E AR, RAEANREPRIE, (HIZUAS 1] BE 2 1% Z 9 Hh e 226 A AR
AEZHE T AHIE (major.minor) Python fiUASAY 32 fi7 A1 64 i) 64 i Windows [, 64 {VHRACKHIGL R E k. Xt
TR FEF Y 32 (AT 64 (7S BUAR 2 WL - BT R sh A2 7 32 (A 64 AR 2 IERARY - WERATH, 32 (i
SRR P REA ) T AT H 2 AR 1Y 64 1V Python 2225 . X REg T AT S shasi47 8, RANE PC 12258 T
SEREAS TR AT ZERE G E (B, ANEE 32 f78; 64 AiRASH Python FIAH N 1 5 5 2% 2 7 2 it 5 42
). WL, ATPAERRASUERHAT B T kny ©-327 B “-647 JRZOREMILITN.
#if:

o MRVEH R EAFEET, A4rd python Al python2 R F 2235 (1 £ 5 Python 2.x R4S, 634 python3

468 F B e 34 1) Python 3.x.

* v python3. 7 IRAKR A FUAEATIEI, BT EEHEE -
o {5 PY_PYTHON=3 , 4% “python“ F python3 HRW¥H- ) f i 2235 1) Python 3 Jii4s .

o N PY_PYTHON=3.7-32 , fiyd python ¥{# [ 3.7 B4 32 {258, s python3 B H %
$11) Python (PY_PYTHON ARAEA P HE T EZMUA. )
o IR PY_PYTHON=3 H PY_PYTHON3=3.7 , fizd python #l python3 #SRHFHIEH 3.7
BRIREEAS AN, 38 T DATEJR s AR 3 A ) INT S R e A [ A e . INT SO R FK A [defaults]
, AP ST PY_ TSRS B ] (R INL U A AR KNG ) o) BRRAS B N
A IND SO e N2

i

o W PY_PYTHON=3.7 %[ T AN M INI ({4
[defaults]
python=3.7
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Python Setup and Usage, £[F] 3.10.11

e B PY PYTHON=3 Ml PY_PYTHON3=3.7 #1245 AN NAR INT 34

[defaults]
python=3
python3=3.7

4.8.5 ZHf

W T FREE AR S PYLAUNCH_DEBUG  ({EAT{H), Hzh#RHZWi s BFTE ) stderr (B #5616 ). BIAX
HofE BB EA TR fefligtt, HENIZAHFEA A Python YA . e84 E A K I DA F 3T H
F5 Python fHEHI 447+

4.9 EHER

Python 3 # Kf H %2 (DA B 514 site-packages SCFJ2) FEffE &% H s, UL, WIR LT K Python %
A c:\Python\ , NEIAFERIEEAE C: \Python\Lib\ H1, %6 = FBIHIEMAE C: \Python\Lib\
site-packages\ .
HESE AR sys . path , HAIE# S DLL(python37. _pth) BAl 473044 ( “python._pth” ) [[]Z ) . _pth
A, HREER IR RS 1T sys.path . 3T DLL & ¥R SO 25 5T 0T AT e S,
R, W PUAMEGE T AT TR 5 PR il % A%
Y SCAFAERS, R 2B T A MR AR A B, B AR, I B BRAESU i — T35 import site
, BPRSFA site o DA #FF3M02S F BRI TR0 208 o A BEAR 1T DA 40T 0 sl AH X T SO 7 2
ANARVHER B site AN AER], I HAREE EE R,
W, 448 import site B}, .pth XM (WHERIT TRIZ) Kl site BIHIER AL,
IRAF] . _pth SCHRT, sys.path ZUATE Windows FIHFEH):

o TEFFIRES, SM—ANEEH, ZAEXN N T 45 H %,

o WUERMIGAS & PYTHONPATH AF4E, WIFRHE = Pk, WEFRBMHELE . WHER, 7 Windows
b, AR R AR o R, AR T IREI A AR IR AR A E S (C:\ 4§).

WA N AR F B AR W DAAE A T 8 IR BSOS I B) 7 % HKEY_CURRENT_USER il
HKEY_LOCAL_MACHINE 4} % F HJ \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro PRG540 B 1 B A2 2 AT B A 0 BOAEL ) TR S 3 R AR 8] sys . path W, (1
R O 2R fE i A EH HKLM, [t HKCU @5 %5 )

o WRRE TIHEAE R pyTHONHOME | WIXGHARE S “Python F:H 7. A, = Python R HFT 3L
BT E 7 “landmark 304" (Lib\os.py B pythonXY.zip ) PA#fEWT” Python = H 3% < R4k
#| 7 Python £ H 3%, WIHEFZ ORI H LT H RIS NE] sys.path (Lib,plat-win %), A0,
10> Python F&12 2 MAFAETETI M F 1) PythonPath #4351 .

o QAR AE] Python Home, WA $§E PYTHONPATH BB, I HARAR MR, WA A A+
X HPERIAEAS (Blan . \Lib; .\plat-win &%),

QURAE A AT SO S5 A B T AT S B — R H S 4R 3 pyvenv. cfg 3O, WIPATRAE(RIE I -

o W home J2—NMEXTEEAR, I H PyTHONHOME A%, WIAEHEWHE 457 B i FH I AR T A )2 2 m)
PAT SO B AE

B HSEITA I &RIE:

* 1517 python.exe , B(7: Python HgH MEAT HAl exe (Z23EHUA, BUE K H PCbuild H%) I, #f
SO, TFAEN R OB IR SBGENER T R AL AR R AR
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* 4 Python FLHTES — > exe (AIEAYH, #id COMRASE) W, K ARLAHENH “Python Home”,
BEEE ] 7ok BRI DA . IR 2SN R i HAl < IR P B AR

* W Python RAFIE R T H R HEATENRME (1) exe, —SARETRMZNE), Malis
PR — 2Rl — LB R AR A B A -

Xt BB AR BT Python HREBEIEL LI BF I AU, DL HEISCREBN 1k 5 Fo e

o TEBMAT AT S P LS —A . _pth SO, S H ok XK 2T SRR AR & A B AR
H2AM site , BRIEFIH import site .

o GARARTE B SRR HAT S N #L python3.d11 5 python37.d11, fEPy_Initialize () ZHi,
FE A py_SetPath () 8{ (£/)) Py_SetProgramName ()

o VERRI/EE TS PYTHONPATH FAEEshK B N AP python . exe Z HiX B PYTHONHOME .

o AURGENRER N R R L (BN, B — D RiF AMTE#IZTT python. exe MM AIR) , WHIIRZ
% H 5% PAFAE landmark SCPF (Lib\os.py). (¥R, TE ZIP SRR SR EIZ SR, (B SAai )
IE A 44 1) ZIP XA )

X LELE R R R G 208 A SO A S U SE T 5 R RR R ARS8 E — R AR iE PER AR . 500, T RE A
(S AR e I i 2 P TS R, R DN EBCRER AR, IR HA O] REATI IR 75 2 32 B R AN T
i R B AR HE R AR Y S o

3.6 Jif 5 A
o M . _pth XHSZFFIE pyvenv. cfg ik applocal BEI
o MEB AT SRR, B pythonXX. zip YENIEAEN) landmark .

3.6 RAZCEN: 7E Modules (A/2 PythonPath ) "NHJHEMR & E BB A PATEIE AR 7
FFA importlib.machinery.WindowsRegistryFinder . £ Windows I, &R TAE
3.6.0 LEFRAR AT, HAREREAER R R sys.meta_path

4.10 BNRLR

JRUE Python 1) HARZAEFTA 15 AL i R9AH, {H2 Windows A —SEMUARFIRFPE . FERRIEE RIS AR AT — L8
BEHRIAC S F B (o X 24

HE T Windows [FRERLER{C SE7E mswin-specific-services H1 .

4.10.1 PyWin32

Mark Hammond ] PyWin32 #5 g —2 T 52 Windows FfE SRR . XA DA SC AR T :
o QUERTZ A (COM)
* Win32 API
« X[EME (Registry)
o F{H[E (Eventlog)
 Microsoft Foundation Classes (MFC) ff ' 51
PythonWin 4 PyWin32 [ffifi i) — 7Bl MEC W A BR— W E &Y ik A IDE.
hs%:
Win32 How Do I...2 Hj Tim Golden fif 2
Python and COM f David £ Paul Boddie T3
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
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4.10.2 cx_Freeze

cx_Freeze &—> distutils ¥ JiE (3, extending-distutils), ‘B4 Python 7R 2% 5 v] $4f T Windows F2
J¥ (*.exe XM, SEMUERIESS , AREURTASN ZARMI R FFR 7 1M TG 75 H P42 Python,

4.11 #:E Python £ Windows

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the latest
release’s source or just grab a fresh checkout.

JEA TS AL 5 Microsoft Visual Studio [ #4 @ty S8R H SCPF, B2 M T EE J5 Python HUAS (1) 4 44+ -
XEEMALT PChuild HigH.

A PCbuild/readme. txt PASRIUA KA SRR —f5 2 .
AP RIHL, 1527 building-on-windows .

412 HibFH

W% Python [N & e, AT SCRFARIE & 3R —L8F& (M TR PE0F L AR . ## PEP 11T
FRITA AN SCRR RS- B TR B

* Windows CE is no longer supported since Python 3 (if it ever was).
e Cygwin <https://cygwin.com/>_ G- RE P HL L T 2235 Python iR HUTHEE .
A R AAGTGFLZERRTF-F ARG, #25d Python for Windows
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https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://www.python.org/dev/peps/pep-0011
https://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/

CHAPTER D

£ Mac &4 {& B Python

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

Python 7& Mac ] macOS E#ATHIZEH A Unix ~F-& EATHIEBEARF AL, (B(ES— A2 TE macOS 1A
HAgEs Y EIEE, BN IDE B R4 P,

5.1 Hi§fn<dk MacPython

macOS H 10.8 iU BIEE 12.3 it A 2 [H TR 204 Python 2.7 , /Rt 1] PAF| Python Y (https://www.python.org)
LRI Python 3 JiUAS . AR AT DA 3 27 46 3 ] i {7 (universal binary)” | Python &R A, & HEE
JEAE HbEA THE Mac i1 Intel CPU Eilifs #:1 PPC CPU I,

TE L BARNR S JH A R T -

o frff—fifl Python 3.12 BRIAKALENRIK Applications BRI, #EEEWRT AL E] IDLE, &2
[EI'E 7 Python AT RAZ AEAL 1 BRESIEES ; DA% PythonLauncher, ‘&£ 8 EIAE Finder H1# %2 Python
A1

e /Library/Frameworks/Python. framework fEZE, I35 Python R] i 7HE % (executable) A1 bR = B
(library), “ZZ#EFRAE A7 BB 3 shell AR . BLAR R 24 MacPython , 5A] DA BLIIAS [R5 =M 55 .
Python FJ A 7THE R IYAF 9545 (symlink) HIJICAE /ust/local/bin/ Hi ,

Apple $244L1% Python %t B IR A4 [F14 4 7F /System/Library/Frameworks/Python. framework il /
usr/bin/python . RAREZ G EIRELFEIZ, HEEM A Apple £ %[ H ¥k Apple 558 =k
BB . RO, WARARBHRAE python.org ZE4EMEHi Y Python A, FRIEWRAG 5 T 2255 i A AS [l {EL#
AR Python, R IEARAY B A8 A A VA BELURAR ZLA TR E— B B 2L

IDLE {37 #H Bhse ¥, S RmT PAZ(E] Python SC. 45442 Python (3T, IRIER%BHARERRZ SCi i
PN

USRARFAE HA Unix “F-22 L1 Python, HREWRMERZENHA B ¥ Unix shell $147 Python [EIA 17843«
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5.1.1 #0{F#41T Python [E%

7E macOS _FBI#G {1} Python ()5 ()5 /2 i IDLE # & PR, 2786w 4t o 1L (IDE) iy, [EE
IDE AT IRe il FFL 38

TSR EAE S AR 74 v 251 51 Finder #1147 Python [E17%, 1 /o7 28—l 4% S 2 [ 4% . macOS P4 77
ZEEER) Unix 6y 294, W vim fll emacs. QRVRAEZ—(# 8 Mac 1L giiias, FREIZK [ Bare Bones
Software [1) BBEdit B} TextWrangler (£ K, http://www.barebones.com/products/bbedit/index.html) & AEEH
4, TextMate (£ H https://macromates.com/) 325842, HAb4miE#E M35 Gvim (https://macvim-dev.
github.io/macvim/) Fil Aquamacs (https://aquamacs.org/).

L A A TEIAS, ARMZEREAR /usr/local/bin {ij shell AL,
# Finder SATIRAGEIAIE, RA Wi 3805 -
o '} H 5| PythonLauncher

* i#ifh finder Info 141 % i$4% PythonLauncher {EEIFIEIEA (SEf.py [E4) WEREMELX, KK
BRFA ., PythonLauncher £ 4 i A¢s2 il [EVAEIS) 73U I . Hi MU I DLR—UCE 2 8
JEIE, Ol L e 2 L DA Al M S e (F )%

5.1.2 &G GUI # 7 E%

SR BRAY Python, JRTFEVERL—f macOS (YREEIZ jE: B Aqua ti i E I A (Bnsz, (&
ﬁjﬂ GUI (AL ) RE) FEOAREHI BT, 1 pythonw A2 python KEE)E
FRAGIEIA .

Python 3.9 |, YW PA{# ] python 5{# pythonw.

5.1.3 &E

macOS |1 Python 3508 i G 5 HERY Unix BRI, B0 pyTronpATH, {HJZ[E Finder [F1E) i F sl i 15
S g il (ET R AR M Finder 7E[EB) Re R @ BRI .profile B .cshre. {RTFEH —HESR
~/.MacOSX/environment .plist. FEEMHSE Apple B A C4E QA1067,

2 B AE MacPython H1424¢ Python BRI, 2[Elw K #9109 Python 1 #45

5.2 E&{tH#IA (IDE)

MacPython [t #AZ i) IDLE BHEs 1S, A B0 IDLE #4045, 7F 5 http://www.hashcollision.org/hkn/
python/idle_intro/index.html.

5.3 L& #HMY Python EfF

A A 7 VE R ARSI Python 4
o T PAS A ERY) Python distutils #{5{, (python setup.py install) Z78EE({:,
* FFIZE(THLTPAIEH setuptools P LBl pip fHAT (wrapper) %45, F§Z(E hitps://pip.pypa.io/.
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5.4 ¥ Mac EEi§ GUI 2

A Mac | {4 F] Python 3Kz~ GUI JiE FfE A 2 23 1E.

PyObiC J&—i# Apple Objective-C/Cocoa HEZR 1 Python [E]4% (binding), &2 K& BHA Mac BRESHERE. A
# PyObjC Iy &I, & [ https://pypi.org/project/pyobjc/,

TEUERY Python GUI T HEMAZ tkinter, FERIEFEA Tk T EHEM: (https://www.tcl.tk), Apple #J OS X ],
BT Aqua JF AR Tk, oA T] DAGE https://www.activestate.com A28 B 0] DAGE UG HE B 44
.

wxPython 32 7 — M i F7 R0 572 GUI THEM:, Al macOS FAMEHIT. B SO {E hitps://www.
wxpython.org J#75.

PyQr 52 75— AT #5528 GUI TR, ATYEJRAE macOS E#iAT . 312 BRI AT AE hitps://riverbankcomputing.
com/software/pyqt/intro 3%,

5.5 1 Mac %17 Python EHIER

1t Mac b 7335 %8 37, Python [ I # sCHHRME T 22 py2app. A B %R A py2app ML Eall, w2%
https://pypi.org/project/py2app/.

5.6 Hib &R

MacPython Hf+% 5 3/ Mac |- Python {1 Jfl 22 1 5 8% 22— R A ) S48 i -

https://www.python.org/community/sigs/current/pythonmac-sig/

55—l - ] & R & MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

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
. MPAFIR:

o e RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2to3 7ETT ABEHERR 3URE P A 1ib2to3 B A B4Rt T — MBI A DB, 7E Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (% 2EekEIE) g HEHEE (XAEE ABC) %EfﬁT TEEFRMR T, VEElduck-
nping (WBFHE) H7e. HABELINEAT, B2 hasattr (), BIFEEMEEAE MM0ER (4
W EEART 73 (magic method) ). ABC [Ef] [/ subclass (%eﬁl) EMERER E 55— class (3
[E]), {H3A[ 9 isinstance () & issubclass () #iil; #H2[E abe BAHHEIN SCF. Python 5 7%
[EzH) ABC, FINERIGHE (F£ collections. abc *%zﬂ) #HF (FF numbers i), H (FF io
FiZH) K import FAGESFIE AL (F£ importlib.abe H4). YRUJPAMEH] abe #4H . H C ) ABC,

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#t2(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥h L ah e ER . B
(R 11 B B 8y 725 575 2 (E) annotations-howto .
argument (5[%) PRI R R EFPELIEAS function (B{method) WI{E . 5|8CG WifH:

o P42 7 ¥ (keyword argument): FERRNIEI G DUEREIS (identifier, 4 name=) BHBEMIS|#L,
a2 DA ** #81H dictionary (L) [EN(EREIER S . BT, 3 15 #EZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A2 B 751 BT B, (0G| BOTHE— 5 | B0 SR A 46 BE
B, f (k) PEE) * A&k Hiterable (WTEVRFE) sPETCRBER. BIA0, 3 715 H2 AT
HALEL T | B

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

S BCEr B i Ay ek s A P I A TS B, BRSO A AR B, WS 2 (] calls Tafii. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

syt 2 BlRER I parameer (Z290) WRH . % LEE D5 ERS 8 Min2EE, L& PEP 362,

asynchronous context manager (JE[RIBEEHATAGY) BT AEH] async with PRIACH T RIS
F, MERBEER _ aenter_ () fl_aexit__ () method (J7¥k) Az, h PEP 492 5] A

asynchronous generator (AE[|2BEIN:2S) — 1 & 8] Hasynchronous generator iterator (JE[F) 24 25 EILHE)
FIR . BEREERGE ML async def & FEHY 1 K 2\ (coroutine function), {H AR ZEME T
yield #H N, BEEM—RFIHR asyne for [EIREMIMHE.

B R TR 3 R IR — AR EA gk, (EAER e, Rk R ER YA ZERE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.

—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.

asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
I @S .

g 2 —MWasynchronous iterator (AEFIEENCEE), H B LA __anext_ () method gHIFAYI:, & [n] f8—(F
SRR (awaitable object), M TAE R EI A R R0 20, HEIBE R yield 5
K.

B yield SrE{Em Ay, ERtfE0 B ik (A5G s s e iy wy A . BaER ¥
E4A ZEREVAS 1 __anext_ () [EMER A S50 A RO R ERE, & e m kb #4538
1. 2 PEP 492 1 PEP 525,

asynchronous iterable (JE[F]2Bn[[ECITE) — (@ W, BRIDATE async for WA gl . WAERKE
W __aiter_ () method [A{&—{fasynchronous iterator (EFIZEMLEE). i PEP 492 3| A,

asynchronous iterator (JEFRIZBEMRES) — 1 B /E __aiter_ () Hl __anext_ () method [ ¥ 4.
__anext__ WA —Hawaitable (] ELEYF). asyne for GFNTAERIEIRERN __anext__ ()
method ft [l E A SR, EHE|'E 5% StopAsyncIteration fil4h, i PEP 492 5| A

attribute (JEPk)  —(H BELEY (R AH BB R, RZ% (K 2 68175 10 26 5 B 38 532X (dotted expression) 1) 4%
Wi B, RV o 5 — B a, RIFZBHRELL 0.0 #i2 .
MR RRE, BT 20— M2 )2 H identifiers T € 3% 2 sk([E)4F (identifier) (1) J88 1245 W] B
(0, BIANET setattr () o BRITHRI G PR 1 ey 0 T 0 40 BB S XA P B, TR R getattr ()
KEIRE

awaitable (WZEfpPpf:) —EVDATE await B X P PE. BRIAR—Hcoroutine (), S/
—{fA __await__ () method [H¥{. FiE2(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M## ), X4 Guido van Rossum, Python [ 8lI3& 3% .

binary file (_fElR4SR) —EREEIFERE Abytes-like objects CNLTCHERYIE) Wifile object (REZEWIE) -
THERIR RN TA: AR (rb'. 'wb B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PA i0.BytesIO fl gzip.GzipFile .

iis(Eext file (SCFARZR), B WREERIBEA st YIHIHEED .
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borrowed reference (f§JI]ZM) 1 Python [¥) C API 1, fEHI S 2RS¥ WIS, EAGBRZYLE
(1) 2 BT (reference count). QAR FZYI P EEE, & € BUE— 2K %1545 (dangling pointer), 40, —
YB3 [ (garbage collection) T PARS B3t (1 e f% — (W strong reference ([FIZIR), TiAssz i Fe4(E.

$borrowed reference WERY Py_INCREF () AN E JFHb (in-place) $([EI[Elstrong reference 24k ik HU 0
BRI R BB R AR K A I 2 IR 2 migisE(E). Py_NewRef () eRzUH[ I BT — W i strong

reference.,

bytes-like object (JEfIICAH M) — 10 738 bufferobjects H BEEIRE 1 C-contiguous BRI L. SO
FrAH) bytes., bytearray fil array.array ¥, PANRHZHE R memoryview ¥4, FE{7 TG4
E?@H‘Hfﬂa T B R A R S SRR AR . AT R I AR R AE A socket (4

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S 1 I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 iG] &
BHE AR Y (THESRSACAHABY D) s By s bytes, LA bytes Yy

memoryview,

bytecode ({ii C#LME) Python [ J5 LG A% & 4 4 s A LT AL, &2 Python F2=UAE CPython B4 rh i) (FF
FoRE . AT G AR oy R, DAMESE KBTI — (R R R E s (T AR
AR J5 0 B85 0 A e 2 TC A ) o 58 [P ISR (intermediate language) | R (EVEEATHE — (R virmal
machine (EBERERS) b, ZEBEMEES €91 TEL A O O AL 38 ME MY B 2R A5 (machine code), ZEVEREMY AL,
(TSP T2 SEVAAEANIR] ) Python [FJBEME SR~ HEMER, AN RELEA W HUA ) Python 2 [ 4515
JE o
(7 TCALES ) 4 251 T DATE dis T4 EI] S 4k 3]

callable (n[PEIYPfl) —f callable 2 ] DA IF I A 4 £F, WF 0L IRg AT BE LA R TR XA — 4151 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— W function BiHGE A fhymethod H#B 2 callable, — A BAE __call_ () %M class 22 B it 2 {1

callable,
callback (IMIPE)  FE[E)S| Sl (% i —(H I FE 2 (subroutine) PR, @78 A A o i e T B LA 7

class (BEE]) — 8 B A a7 0l H 3 YA . Class 19 & 351 %5 €49 & method 1Y E 3%, 15 £% method
] PATE class [ EL_E i 454

class variable (Fi[E584) —{F7E class s, EEZ HAELE class JEk (BRI ETE class [ EGIH) 9%
B RSB

coercion ([EJRIERY) PS5 K Wi A [F BUENS | S S e Re o, AR EI A F 0 EIE) 55— A A E) Y B X
#[F (implicit conversion) ##f2. BIfH, int (3.15) € rE B EEE L 3, (HYE 3+4.5 1, HH{FET]
HOR AR ZYE] (—f8 int, —{F float), Ifi3E Wifi 5 | A g EIEA R BE 42 A GeAH I, 75 11
W&5% TypeError. WIREMGEREE, BIETE RS HEESAHZ, © MR h i s
IERUE (normalize) [EAHIFIME, 0, T £loat (3)+4.5 MAREHIE 3+4.5.

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
w2z Al o R ESORAL (-1 BPFAR) BBy, BLH AR e R (] 1, R T AR B
%3 3. Python [FI 1 #FIAY S8R, ERMEHWRERFRER: EeRE —MEMN 5 Pim
B, B0 3+15. B math BUAHER T AR M R ER, #FH cnath B4, (80062 —
TR R P BRI RE . WRAREV A 4 BB B M RRoK , ISEI 8T REREE IR AT DA% b 2 E A

context manager (f5BIAFHNZY) — M AT LASEHl with BRAAX I RER WY 4, M E 258 2%
__enter_ () fl__exit__ () method 4EHIN. sH2(F PEP 343,

context variable (F§S88U) {6 G, HOA AT DURRAE b F SCROHH 8 T 47 R . 328 20 0L 0 A 40 I o
171 (Thread-Local Storage), 7E35r, — (827 (AT 45 T AR AT R IO L. ARTIT, BRIV it
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o, AT PR R Er A 2SS, B EE S, RAEEFTAYAER 2T (concurrent
asynchronous task) 47, Sk e iB[E]. 352 contextvars,

contiguous (BHLAH) LR — {7 45 ff [ /2 C-contiguous 5% Fortran contiguous ., HI| ‘& € HE U] 3ok 47 () 5 i 48
B, 254t (zero-dimensional) f{) 451 W42 C & Fortran contiguous, FE—# (one-dimensional) [#%1] F1, 4%
JE H L ZRAE RO AR R T R MR HE S TR G B R A BB AR R HY . 7E 2 4R (multidimensional)
C-contiguous [ 51 7, 5 G0 5 HE A7 31k 1 N 9 1) 4% (R JEUH IR, B4R — (LRSI s Ak e . SR, 7
Fortran contiguous [#41 41, 55—(HZ&R 5|kt

coroutine ([i#%) {2 EIFE (subroutine) f—TE )T, mIREA A I [ B e Al 5

— IR IR ROR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
BRABEAE. SIFES(E PEP 492,

coroutine function ({FFLef=;) — W[l Ecoroutine (HFE) WK . —MHFEREEPA asyne def [
A WiEsk, FITREG {7 await, async for fll async with BT . BLRHETH PEP 492 5]
Ao

CPython Python F£3E = IWAEHE E/F (canonical implementation), ##EAIFE python.org k. [CPython | i F4#f
FETE BRI, AR WEEE TSRS W EAE, Bl Jython B IronPython.

decorator (Z:fiigy) M, BE&BES MK, B EEMHH ewrapper 55, WUEME- KA
I%4(E] (function transformation). HEffi#ey REi% 2 classmethod () Fll staticmethod ().

Aetfian ik HUE R . DA e U SRR R 3R R SRR -

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

@staticmethod
def f (arg):

Class WAFAEM A IOMES, (EAEAREEBA T M. BREHiELE%, H2EREFRA class E 5%
IR A

descriptor (HiiR%8) (T{EFET _get__ (). __set__() 5 __delete__() method ¥, #—1H
class J& 2 — AR, BRRRRGEATTE G 7E B AR b . EE, T ab UG, e
(IR A T, &7E a 1Y class FHLP AR A FRE] b i, (HAnSE b 2k ey, AR Al
%% method G TN . SEHEIRER A BEARSE VR AFLAE Python AU RBASE, WEIEME LRI, Ei
IREfUFE R, . method, &4 (property). class method. [FJf% method, DA% ¥} super class (%CKEF)) Hy2
e

B A AR £ method TR L2 &, #52[F) descriptors B A28 FHH5 5

dictionary (‘72Mt) — 1 B W [ 5] (associative array), H Hv (T 2% [ o8 € o W O 2 (B, 88 ] DA AT ]
__hash__ () f1_eq__ () method (9. FE Perl hagifgE4EE] (hash),

dictionary comprehension (‘P& AIERY) MR L, AR HL— R W [EMC A {4 G 43 el 4 oo
%=, [E I oA -— 7[5, results = {n: n ** 2 for n in range (10)} &F4f—
A, BAE T n MR E n ~* 2, 352 comprehensions.

dictionary view (‘FUUEE#!) 7€ dict.keys (). dict.values() f dict.items () [A{EHFY9HEE
Tkl EMRA T Al I H B B, EFORE T SENE, il g s e g .
FEEV s MR B E e ey List (5B31), ZHEEH 1ist (dictview) . FHZ[E dict-views.

docstring ([EIW]<pth)  —fA7E class, pRAEBAH T, (RIS —MER U B 7 H S0 . BERETEE M
TR B 2mg, (D Erpmaas P, [EOAFTE class, pREHAHE _doc_ e, diREw]
FER AT AZEBEY (introspection) SRIEVEE, DA @4 (A [ SCEF AR ARIE AL
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duck-typing (WFMIE]) —MEAXGEHER, ©ALHE S Y ERTEE E a6 A EfERNNT
T B2 i, method ol J& G ¥ A F M L6 . (T AN e A s — (BN 7 im Honue sk
—[Eg¥, WEE—et—EEF. ) FEERN RS 2E, o satifeAasaemE L BEn
(polymorphic substitution) I & () &G M. 15T RUEIE R type () B isinstance () JEFTHI
o (1E'mnﬁ{£%', W5 T AU BT A 48 % 38 K S8 [E] (abstract base class) 51@%3% ) R, Bl ”ﬂ'@-)ﬂ
hasattr () i, BUREAFP BT EME .

EAFP Easier to ask for forgiveness than permission. (F5REA G R HERY ) a5 RAY Python %5 &
G B B R S B M AR, (B 5% B B R P 151 b . 33 R i (B LMk JRes , HL
O RFAEFF 210 try Fll except PR, EEMEFFZHMEET (Fl0 C) # WAILBYL JEM I T %
s

expression (FEFIX) —BO DARGEALERR A REE . EAEEE, —MEE R SCF. 4. B
B R U I SRS AT PR B, T LT AR RE [ 4 — (R f. Pﬁi%%ﬁ—mnn EENGLESEES .3!3
JITA 1Y) Python 55 5 HErE AR 2 iE B . 7N —Lstatement (BARZ) ANEEREH/EEE X, Fla0 while.
HA{H (assignment) 2 BiA, A ZER .

extension module (HEFEE4L) —HPA C 5 C++ & B ARAL, ‘& f ] Python 1Y) C API ZRELAZ . M f I & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
52 [F) PEP 498,

file object (R¥Wnfl) — {0 {0 H & B 28 (file-oriented) API (1] read () B write () % method)
REEVEIRIE IR E . R Z Yl T i 2R, & REE % o 3 B B mi A 28 ol 2 LA S 2 ) i
TEasla s s (BlumEEs A / . SO REESE MR . socket (i) . &[E (pipe) %F) AYFFHL. A&
W RREI 3848 Z 40t (file-like object) B, % 37 (stream) .

L, A=RREEYO: IR =B A0 5 BRIEm — A AT AR R . BRI 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KURERYITE) file object (BEZEWIMF) HYFRIFET

filesystem encoding and error handler (F§RRAFMmUSHEE SRR A RN) Python i F it — T8 4 A5 F1 45 55
e, AR AR R SR ATAL, ALK Unicode M3 1ES3E R 5

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRFECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI NEASAE
ARG USSR IEHL R

filesystem encoding and error handler (7% %R G HE RN B SR T R ) & 7F Python [F) B K
PyConfig Read() B KE &: #H 2 ([F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (h2%) MWL, ©@EmEIEL import (LA loader (HAL) .

fi¢ Python 3.3 Bi4G, A MR FMEE: TR F 4 2 (meta path finder) € il sys.meta_path,
Mi§44% 78 B S48 25 (path entry finder) €[] sys.path_hooks,
#2[F) PEP 302, PEP 420 fl PEP 451 DA T fi#t o8 2 400 .

floor division (1n] FIRUREBRIL) 1) SEM 14 25 B F Fe ol B O USRS ﬁTEﬁWﬁ*%E’J@ﬁ?E // WJ

wm, EHEX 11 // AREHEERE 2, 8 foat (FRENEL) BERERIER 2.75 K. iR
/7 A IEERE -3, WER -2.75 g FadEaX. #2[F PEP 238,

function (PAX) —HFPRAK, ”’Eﬁﬁlﬁﬂ?ﬂq%‘ﬁl% Leff. B AR M 7] &, ELs]
WO R AR AT . S § 2 Eparamerer (2%) . method (J57%), LAK function FEH.
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function annotation (FXERE) R SHELEEE—WMannotation ([E1F).
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

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

bR U EIRE A REAE function ZEHiAG FEANARFE
75 % [Elvariable annotation F1 PEP 484, S A IWIHfE A, MR EBNREEBR L, BE2

annotations-howto,

_ future__ future FiRA=: from _ future_ import <feature>, @I5/Nm=Een(d FATLEYE Python
SR EEA A i B A A B E RS, ARG pl AL, 1M __future_ SHAIFIET feature
(shee) AIRERYE. i import MAAH S HARBORME, ARTTAG S {RB T B8 AT IR oy V3 )
WEEE T, AREMEEEE (REs) mEmEZRH6E:

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

garbage collection (Li3MIlk) it BN PR 0 T IRe, I CREY A . Python SATHIIR AN, 2%
2 [ EHL (reference counting), DA K —{] BE () Ag I 71 o i 2 BRI B (reference cycle) f9 778 B 4535 MU 2%
(cyclic garbage collector) 2&5¢ i 433 o1 i AT DA A g o A4 36 LA T4 il

generator ([E1/E:2%) & [l generaror iterator (FVEZFEIER) MR, EHEERGE —MEHMEL, H
AERZREAET vield EEN, BEA—RIGME, SLEERTH R for FRE, sUZPAnext () K,
AR R L ) — R
B AT RE AR R —MEAZ R, EAERR s, e R R EA BERE. B—HRE
WRUEARERERE , i F s s mras, DAR g,

generator iterator ([E/EZSIEUREY) M@ figeneraror ([EVERR) eR=CFTENL 1.

M yield ¥R, ERCAMCERITRE (G4 B s U e Py BOA) . EEIA %
EIR 2 BIERE, e kAR S AT (BERaRg R o A Rl 2 e BR AR A bR XA TR ] )
generator expression ([El/EZFERR) —(H e nEESCIRAERRK . BRERMG M IEFENEE R, Zii%
F—H for T4, W REF T EE S, HEAL RSN i 7). ZAamERgEsNE

bR B (E A 2 -

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

generic function ({ZAIpAR)  — 1ty 2 A R UL RN, a% el =X & AR 1) 1) ZR BV BE A ] 3858 iy
SO B R G IR RE 1, 2 P R I B (dispaiteh algorithm) SRE7E

Y55 2 [Flsingle disparch (¥—3{F) #i35RM4H. functools.singledispatch () #Afi#$F1 PEP
443,

generic type ({ZRIHIE)) —fH GE[E 92 Hfk (parameterized) fynype (HUE) ; @H 22— A HAE, %2
list fll dict. B RA EE = fEE.
HiE2Ez8E%F[E). PEP 483, PEP 484, PEP 585 fll typing 4.

GIL #2[Flglobal interpreter lock (438 2228 81) .

global interpreter lock (2 IRFLFFANH)  CPython FFEAR P MIBEH], A DARECR B3R HOA — AT 4 g
AT Python [fjbytecode (HiTCHAR) » B MR (RHERHSEI A AE), G dict) )G
[EfT/£HL (concurrent access) ¥ f&[r, HEAEHI AT DAfE {1k CPython B EI1E. SH EH (M B Eae, &2
5 ME Z A T4 (multi-threaded) , (AR 2 & 84 451 22 R IR A8 IO MRS RE[EIBR AL — R0 - P AT

(parallelism) ,
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SR, AL AL, M R EME R BRSO, B TRk O AT R A A (E S s 4
(computationally intensive) [fEH::, B DAfER: GIL. B4h, FE#AT VO Ky, GIL 482y fidis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (EEIZURE pye) — (7 TCALAS (bytecode) B 74, & (ff FH A 1T AS /2 3 B J A il 22 119
BB, AR E AR . 55 2[E pyc-invalidation.

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP EAM LK (BFE—MH _eq_ () method) , HREIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%@ﬁ%%#, Eﬁﬂﬁxﬁ%malﬁmﬁ%&ﬁc

AT HEEINE (hashability) (i—{E 4 ¢4 ] 1 dictionary (F°3) RYHER set (SEfr) HMA, HIELELL RS
fEERAE L ETA G 1 A

RZ Wy Python AT ZAEAY(FAE & TN s ATARR R (A0 list 5 dictionary) [EVARE: iAW
S ZAE (B0 wple (JTAL) Al frozenset) , A EMITREHER, EMA S A2 EER.
LR HE class ROEBI, RIS LE 0 G g ITAF’EIEI’J EATE A O IR & A A F Y
(BrAEE Mg C ), mermREERRATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (¥4 Fﬁ%&ﬁi%@%fﬁ) . idle & —1{ R A
A M LR BRI, B Python MARME ST IRAS — 2 Bt fit .

immutable (Anf8s8fE) —HEAREEEMD. N8P EREET . A wple (Jdl) . B
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P BB A, BI4n dictionary (7-i) w8

import path (FEAMEE) —MALE (Byk/258 B ) 19503, ARSI B2 A import #4HI; , E&ryipath based
finder (FeRBEARK)GAGET) GBAHMAIE . 7 import IR, BLAIE S FHEF B H sys.path, {H
AT 44 (subpackage) 1M 5, B AIREREKHLEMH __path__ B,

importing (FEA) —fEiEfE. —fEBAL A Python FEAEHT AZ B ILIBAE, B0 — AL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (FLEj%) Python f7—{f HB) X FAR , (B FRIR AR AT ATE ELRE & 19478 7 on il A BOA sURE S
X, ZHBTEMEEARI TR . QEEH python, ANFEALMGIE (7T RERE 4RI B
PSR E) . E R NRUNT L SR R G AEEEIR R (RS help(o) .

interpreted (%)) Python 2 M E S, MASHEE T, AE Mo T REa Lebih, HEH (7o
417 (bytecode) zﬁ%%%ﬂ’ﬁ?f a8 2N AR R T DA BGES T, WA TE MR 5 — A THE , 2R
BEATE . Hisih s W s s A E AP / BesER, R e MR =X & s T g .
Wt & Flinteractive (B .

interpreter shutdown (Y;#25BP) & Python EELRBi ZoRBIPARE, BEEA— ﬁlfhﬁﬂ%ﬁ%fx7 TE M B
T T Bl e A A WJﬁM%zﬂﬁﬂ%@Eﬁ%.jﬁzﬂ‘% BAE 2RI IR = & (garbage collector).,
15 AEEDM 5 0 2 B 2 i pR 5K (destructor) 5555 | I A [E] I (weakref callback), .ﬁﬁﬁ R
5. B EA B BEp AT O RE RS el B & G b, REE B B TR TREA T 1ER T (8 A B
T2 bR AR AR Bl R A )

HREG I F2ER, & __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WEfCHIME) —FEAEE— K ol — (8 H b sl B R4, W EMCH 145 B+ 645 Br A 1 17 51 24 (ED
(182 1ist. str fll tuple) FMLLARFHIRIE], B2 dict., #2400, PARARETEFRAYTAT class 1)
ff, HEIR8 class /5 __iter_ () method B2 & {ESequence (JF4) 3EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(DS | MR ME 4 Dt dter O B, & @RI P EE R JLIEDR S 0 A oL

59



Python Setup and Usage, £[F] 3.10.11

W4T (one pass) #EH . fTHEUCE G, WHEA—E B iter () B HITEHEIREF. for B
WA HEEREHE LS, Bl MR R g g, e RIE Y A A ZER .
Wi z(Eliterator ([ELRE). sequence (J¥3)]) Figenerator ([EVERS).

iterator ([EICEY) —MHFRERIRADF. EEMPEYEMRLA __next_ () method (I & EIEL
B next () ) EKFRIEERF TS ER . BATA &R, HlE5% stopIteration fil
Gho BERE, SZENCEIEC R R, T3 _ next_ () method fiE—0EnY , &R H ks | 5
StopIteration. [EMCERLA M __iter_ () method, "E€rmEEREIA S, B DA%EHEE
A AR T ENC 4, FLT A A K 22 i A A T BN 35 A . —RIHERR Bl 5N, 2B ZE
#[EIft (multiple iteration passes) FUREX A, — AP (B2 1ist) FERF R EHIES iter O
pRNETE for [EIE P ERE, #eFE MaemnEReg. gABERHSER LS (ZimEft) K,
Hgr e a—m E P A . R W S EU R, ARG R — S A5

7E typeiter 3CHA] DATR E B 2 AT
CPython F{{4NEHi : CPython [FIARIAKAN—Huh i [EURESA S5 __iter_ () ) BMELE.

key function (ZeRsX) 48K HF KX (collation function) J&—{F A]IFNY (callable) FE;, ‘B & [Hl{d—1H
JAHEF (sorting) B E ¥ (ordering) AfE. 4, locale.strxfrm () Hi I AREIAE 8 T i s e HE
BB HE 8

Python i 2 T H., #4552 DAGE sk A H T R o 7 8 A 730 B EdE nin () . max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

H&FE A DA S, — (. BN, str.lower () method F] AYEEIA 4> K /N HEJF 1) 8 bR
Ao B0, — MR BAT A lamoda ER AW, fIA0 lambda r: (r[0], r[2]). FHHb,
operator FEAH $& M4 T = 1/ & o8 = B 722 5 5K 2 (constructor): attrgetter (). itemgetter () F
methodcaller (). BRIFAUIMATE A R0 E 0, w2 EmHET .

keyword argument (B8t =518) #H2Eargument (590

lambda i ¥ —expression (GEFZ) Fr4Lm I —M#E 41 7ER = (inline function), J7A3% R zC I Rk (. 7
57 lambda PR EEYE 2 lambda [parameters]: expression

LBYL Look before you leap. (=M #Z4T.) & 4w A5 A G 7E A TRF I sl A 4R 2 w7, It 0l e e«
B EASELEAFP T2 E e, HERRFOREAH R 1 B HFTE.

e AT, LBYL Jr=UH7E [ =1 F1 T84 Z M5 T #EWEF: (race condition) [ /E
br. BIUNPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2 IR 2 B, mapping PRSMT kev, FURCEESCTEAE 2. 08 RO AT DA 8 (lock) s
EAFP i 77 AR #(E .

locale encoding ([#J®&uME) 7F Unix b, & & LC_CTYPE [ I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7£ Windows |, ‘&2 ANSI Ui E (code page, #ilfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: 4 dak 4 A .

Python {ifi i filesystem encoding and error handler (R§ZR R & SmAENEEREI K, 7 Unicode 1 244 fE A1
P ITCHLAE 244 Ff 2 e A ()

list (:#3510) —fH Python I ysequence (J75)). EEERIL T list, & HF TSRS = iy — {6
51| (array) M AME— (G5 ERS (linked list), PRIEWFHOTER IR VA2 O(1).

list comprehension (A& AIESY) 7 F A HL— 551 FP A 3R el e R, (B R H A4S S DA— 1 List
EMEA RIS e, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 EEE 5 list, Hh e o3 255 #EE], Fra s S0z 8 (0x..). 1f FA)28 8
M. WREIEE, H] range (256) HRYHIE TCEAS G R .
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loader (G{AZY) —MHREEERABALYIMG. EUEEFE MAE load_module () ) method (F¥k). #k
AR R finder (BARES) WE., LM 2E PEP 302, E%Jﬁ/\abstractbavc class (FhZ R EHE(E),

nﬁﬁ. importlib.abc.Loader,
magic method (JEMiJ5i%) special method (F55FJ5H:) B—H3EIE R R FqH .

mapping (¥HW) —HEZWIE, BB RHENAER, HAREE abstract base classes (JIZETHEE])
Mapping B MutableMapping g EH method, #iffI$5 dict. collections.defaultdict.
collections.OrderedDict fll collections.Counter,

meta path finder (GERATS=MHIRS) —MALAILS sys.meta path Ml K finder (4% . TCHACHR
AL E 2 08 B 48 % (path entry finder) FHE{B AN o

BTN TCIR R A A EAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHI[E]) —7FF class [ class. Class & 5B FE €& d 7 —1# class 475, —1{ class dictionary (ZF4L)
PAK il base class (HIRHE]) A%, Metaclass 135517258 518, [EE 3% class. KEZHY
PR R RE e PR Ot R BRI B . Python fOFEl Y BEAE A B REEIZL T H %11 metaclass., 4>
W e R TR L TR, (H2HTF2NE, metaclass 1] DURBLEIR HEMEAMME T . EMEs AR
ORI, BT A et . BE A EST . BERL B (singleton),  DAKFF S HAM AT %

% %] ATE metaclasses 25 i R 5]

method (J5#:) —{BIAE class ABEEIM AT R0, AR method 1EEIH: class BE6 Y1 J& v nemy, A
e S35 B E e 15— argument (51%0) (U653 Hul 5 REE self). wE2E funcion (
) Fnested scope (HRAVERIE) o

method resolution order (J5iEfRBTINAY:) 5 VEARMTIE Y RAEA I E R EFE T, base class (FEHHE])
WA . BN 2.3 iE S, Python B el Fl A YEANET, w52 Python 2.3 iUy 1M
JIE o

module (%) —{FE(T Python 2= AR 4L 4% B4/ (organizational unit) 1. BALA —Hma s, B
AR Python (. HHAHEHE timporting WAL, BLHECA % Python,

2 Epackage (BF).

module spec (FS&HBE) — M2 M, BEEEHREASKAR import 4 B & #ll. B /& importlib.
machinery.ModuleSpec H—1E & .

MRO 5 2[Elmethod resolution order (J7HfEATIETE) -
mutable (WEEHTE)  FTEYIPERT AR E P, (ARSI 10O« 52 Eimmuable (RS9

named tuple (Fff#45 C41) 755 [named tuple (Fff447C4H) ] 2457 tuple ﬂ%ﬁﬂ%ﬂﬁlﬁilﬂz class, HERW]
25| (indexable) JC2 tH AT DA I 44 JB P AAF I . 3 26 BU[EIng class 0] DAELA Hofi 54 .

A 4eE @A [E 2 named tuple, fffH time.localtime () Ml os.stat () [AIEKIE. 55— E T2

sys.float_info:

E
]

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

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

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

True

75 4% named tuple 2 FIEAIE) (40 1-61). 334, —1# named tuple 5 7] DAFE—fH IE B class & FACENT,

HIE class 2K H tuple, HEFRTIHAMRNAL (named field) RIT] . 5E8 class A AT THn%s, thn]
W\@ﬁﬁ T &R = (factory function) collections.namedtuple () 2KE. . BF AN T —L%8
A1) method, 35 2% method 7] fE 12 7F T2 B¢ (2 %) named tuple 1, EyEIHRTM .

namespace (r#%50) SR FRIHTT . 4 252 DA dictionary (F31) BB . A IR | 2ty K (E
) i 4 2 ﬁﬁE%#FEP (£ method ") AT HUIRAY fiy# 25 ] o s ZSHTRE ph B 1L a4 1858, 2S8R
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WA L. B, Kl builtins.open fil os.open () EFEE T M4 25 MR H . 4 2S5 M
FE £h PR 5 2 2 TR RS AR B A — R pR X, ARSI W] Pk S v Akt . BN, & random. seed ()
B itertools.islice () WL, EEEHENEH random fll itertools MAIEFEE,

namespace package (@23 EAE) 1 PEP 420 package (£14), ‘& HEEVEE 721} (subpackage) [
2. s AT REEA B F R, T B BRE S MR 2 regular package (TEREN),
REeMDEA _init_ .oy SRR
Wit Elmodule (Fif) .

nested scope (HURIEMIK) HEF)2 M 41 E 5 3% (enclosing definition) 55 8 B f7 . S2BIKE], —{HmR =,
WA — kb e s, He@aE2 RN mhr s, S, EERBET, HSiRME
PRI A A 22 0, T ey P R [tk s e e B (B A PR b sl s A [ B, Aty
AEAT Ay 4 23 M T UL 8 A . nonlocal A FH¥AMNEEREEITE A

new-style class (FiRM[E]) — R4, ER2IGBAEIHN class Y1 F G class JAHE . 6531 Python
A, R # class A REfl A Python BCHTH . ZEMTIRE, 1402 __slots__. #ifiA#F (descriptor),
JEVE (property). __getattribute__ (). class method (JHEIJ %) Fil static method ([EIBE:).

object (M) HAMRAE (BHSIE) MyiE R TE (method) WIETER. B RETnew-style class (7
FHAE]) s base class (HJKHE]) .

package (Z£f}) A Python module which can contain submodules or recursively, subpackages. Technically, a package
is a Python module with a __path___ attribute.

ek 2 Elregular package (TFFEME) FMnamespace package (64523 MEME).

parameter (2() Tifunciion (FX) = method 7 &H i) —1{ fiy 4% T (named entity), & 5W]5% i\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

* positional-or-keyword ({VELEXBHHET): HEHA—(f W] LAZ e 1s 5 sl ARIEIR 48 5 7| Sl o 5 | I
ERS UM EBIHA, BIAILATY foo # bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEBRNOZE): FaW]—E e+ I AL E P fitny s [ #. fERERM S HIIRT U E
—f# /o0, WA PATERZ T OUHI T E S BRI E 2 8, HIANLAR Y posonly! 11 posonly2:

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

o keyword-only ({EBRFAGET): 50— N GELARR S F b il 5 | . fEm=UE sz £t 1
AT 5 B 0 2 B (var-positional parameter) B( @ LAY * S0, kAT DATE AR 7 F61E I
B F28, HIMPAIAY kw_onlyl 1 kw_only2:

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

* var-positional ({EREWEAIE): FEW]—RREDMERF AR B A8 T | B (TEC W 2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

* var-keyword (ALEEYCRHBAGET) : FEUIW B E R B T 58 (FEC g b2 M2
MBS S AN . BRSUREBTERSEA T E N b~ AGEsny, fildn & sl
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() &l%ﬁ N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, function T i, DA PEP 362,
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path entry (PEFS3EHH) FEimport path (BEAMEEE) ) —E AL E, Mipath based finder (A EEFRIT FARET)
B 27554 B AGF R E import [FHRAH

path entry finder (P&FEIEH =-4i%%) ¥ sys.path_hooks H1f—1f 0] BERY#{: (callable) (7 Bl —{#path
entry hook) [t [R/ER ) —T& finder , & HIE AT PA— B path entry g SiASEH o

B A AR TH B AR L B /E Y method, #52[F] importlib.abec.PathEntryFinder.,

path entry hook (BfSIHHE]) 1£ sys.path_hook 53 df)—{E T WEI {7 (callable), # & HIH 4T 7E
—fAFEE R parh entry WAL, W)@ BIE—{Hpath entry finder (BAEIHHE A0 ) o

path based finder (JERBEISHI=bIZY) THSM TIAL 548 5 (meta path finder) 2 —, "E&FE—@fimport path
SR .

path-like object (BURfSHIME) — M F AR RGBS, BEEEY MR AR — M £ RSN str
5 bytes ¥, dBig—MEE os.PathLike @ MWIF. FEHIFIY os. fspath () R, L
& os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER] JHRAEMR str & bytes B4R . B PEP 519 5] A,

PEP Python Enhancement Proposal (Python $[F[$£22). PEP 22—kt EIR S, & fEE] Python iRk &
i, BEAA Python 1) —1F#T DI RE B R4 I RE NIRRT MR EE . PEP JRER% ELPE LA RV B2 48T B i DA S e 12
ZUIREMEAE L

PEP [(WAFTEE W, R MREE I T REAHEEE . ALTH o BR A 0 8 G 72 4R, PASLEL A Python
fos st EsR ), S B AY 3 ] . PEP (O i e sie i B D s M S H.
#2([F PEP 1,

portion (345)y) fE¥—HEPH—AIAHE (WA REREAALE—MH zip R ), SR ZRARE— A& = HE M
(namespace package) A T E gL, WE PEP 420 1 E .

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

provisional API (%47 API) ‘17 APL 248, (EME ek =0 s M) i & HH 25 (backwards compatibility) £ H
M HERR APL, BESR G, R MR EE TR, B LERea =R E, Hing
O BREE N ERBEE 2, W gEer b B AR ST (LR OESRENm). BEEEERG
I HBE)E —— U APT R AN A 2 Tl AR 25810 B B ARG E o s e, M A ek

B A AT APL, [ N AHZ 8 S L G it () [ e MRE 2] — S B R, 1)
SR AT AR — A I AR AR I AR E T 2R

T2 A A A A o X R RE R 2 R R A i Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B AR o i
2[E] PEP 411 T f# s Z 41

provisional package (¥17E4%) #&Eprovisional API (47 API).

Python 3000 Python 3.x RIMAKIERE (RAARTAIREAY, EREE 3 A Esm R EER AR, ) Bl A%
#[E] [Py3k].

Pythonic (Python Jalksi¥)) —(EAEAE—BofE(AS, EMEM T Python 5 fc s WANIE I, , A2 B H:
i AR ACE AR RESUA . Bln, Python Hr L — MBI A, 20— for BuAX, #
— A BRI A TR TEE . 72 HAsh S DA SRR AR, AR Python FA
A TR (o] — (A B e AU

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

2T, DA IAR R . 3 A4 Python Jalfs :

for piece in food:
print (piece)
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qualified name (Mg # /%) —fH [ RARE], ERURTE— BT AR ) R A 2 1Y class.
PRIl method 1 [BAAE], W1 PEP 3155 W ESR. S TR R UA class T 7, FRE 24 RS
A REAHA -

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname_
'C.D.meth'

WG LR, %A R &4 (fully qualified name) JEF T WAL SE MBS TRIRAS , AL BT
LM, Fll email .mime . text:

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

reference count (SIS B EYIFH2 MM B WIS IMEHECT BRI ER, PR
i (deallocated). 2 Mt #{EH7E Python FEsaG h A2, (HEELZECPython FAER —(ABI# TR . sys
Bl E R T getrefcount () BRI, FRFFmat il T LAIRE Y o 2 ] o —fRUR5 E W 1F 1 2 B HI

regular package (IEHUEME) — (B Spackage (B1F), Hlan—ME e _init__.py EEMHIE,
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [EJEB— (8 B 45, B e E S B OB M, DAY BR BB dictionary (F-H) |
R FOIER . BEAR BT , (E e BEEE DA R A, o S DR B 4G SR A — {1 O AR Y B
(memory-critical) [ FH R v A7 E K B 1) 2 LR (D,

sequence (J541) —flirerable (RIEMRHIMF) , B __getitem () special method (F5KJ5 %),
BRI BEHVCEN RGN, EEFRT M _len_ () method ZR[EIEH % FAHEE. —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEEE, IR dict 3 _ getitem_ ()

_len__ (), [HEHHERB (mapping) M AZF5, FEHAR I 202 6 AL immuable &, T
s

% 1 HE(E) (abstract base class) collections.abe.Sequence E 3% T — 0 B 1 ¥ & 1
AEIEY __getitem_ () fl_len__ (), WM T count (). index (). __contains__()

__reversed__ (). EEHIERNMEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EUCH ¢ b iR eiha o, Ei
BRI GE R PL—1 set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
BV —fFEE set: {'r', 'd'}. #E2[E) comprehensions.

single dispatch (¥.—{PE) generic funciion (FZHIpRR) FHER MR, FEdL, BEMSREL RN H 5]
A,

slice (V)))  — (@Y1, BHlH AT —Bsequence (JFF) WHR—R0 . L —BLYI R W 2 0 N EAT9%
(subscript notation) [ ], 74 HZMEY:, HIEHEEZ B E 9, il variable_name[1:3:5],
TERESE N FF5RmERS, & slice ¥t

special method (F§¥kJ57k) — M € Python [ BIFFNL () method, JH i 3 KA U [Fp A7 3Ll a4, ol fun o
V5. 1o method (/)44 G & 7F BHEE AN &5 B A4 Wifi R EEE). Special method 7 specialnames H A5 #EAHEIHA .

statement (BRiAX) BOAA e —HEA (suite, —AREAHG [ RS ]) i) —F53 . BRIARSAT AR —ffexpression
GEFERX), SO ARMET (Flanif, while 5 for) MWLM —.
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strong reference ([F]Z218) 7 Python fij C API ', [F12 M2 — MY I, 16T BT R e sz
{2 51T (reference count), 7ET B RHI & EV Dz ¥ 410 2 51

Py_NewRef () MizUH] H R —HEMFMEI S . #5, EREBEZ BOERNEZ A, SaEE%E
208 I Py_DECREF () B3k, DABERENR —H2R,
Ak Eborrowed reference ({2 M),

text encoding (SC52#4i#%) Python t 1) =& 2 — il Unicode fif %5 (code point) {14 %51 (& [EF¥E U+0000 --
U+10FFFF Z[H]). A BB ERE T, BUWEGFILE—E A CALTF 51

ﬂ%*ﬁl?%f?ﬂﬂ:ﬁﬁ:%ﬂ?ﬂ, FRE) T4, WAL IC4H 7 5 88 % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF PSR A (codecs), EMBESLRE [ 0T Mis 1.

text file (SCPRER) —HEEEREBREA str YR file object (FEZRWIME) . B, CFHEEEBR LE
AU TCAL L [ 1) kLA (byte-oriented datastream) [F€r [ B i Hitext encoding (SCFHAE) . CFHHEEM)
Bl DAICFRR (T 5% 'w') BIEAEZE. sys.stdin, sys.stdout PAJ io.StringIOo f}
B,

Jyiti2Elbinary file (ZHEHIFEZE), B — M REEFIBRM R A S5 T4 & 20 1 (bytes-like object) (ARG ZEY)
s

triple-quoted string (=5 [55[E ) =558 (<) SCET158 O MIEEREA W —MEFE. MR EME
[EVA $RALET A B | 552 R AT B AN e, (HERFFZ R, B ERE . M@ IRn AES
A2 R BKE] (unescaped) (1) BE5 | SEAIEE S| 55, 1 HL & MAS 55 8 A #4970 (continuation character) #f;
DA AT, B A 5 (EIA - A e

type (#[F]) —1 Python ¥R EIEE T & 2HESR MY AW HEG—MmBRE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEF) —EZIEMYFEISER, # 2 E e 4 — W FRET (identifier) HCHNL.
HEFE% #R 2 [ElR 7 (type hint) A H . 0

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

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

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

i 2[E typing Fl PEP 484, f HIIRENIHREIA.

type hint (BEWE/R)  —TFannorarion ([EIRE), EAEE —MEH. — class 8145 — 1 p& 2 ) 2 ik o] (g
f T I 2.
RIEHR R E BB ERY, 1A 29 Python B, (HEMBEIRRAEE M TEMRA M, [EhEl;B) IDE 5
FAE A4 (completion) A EA# (refactoring).
SIS class BMEAIR R ORI ) rRESRR, #r A typing.get_type_hints ()
AT

iH2[E typing Fil PEP 484, 5 LI RERHE

universal newlines (GlHE77I0) —TEMESCFH (text stream) (53, A5 0A T T A 1 EEREE—47
BO45ER: Unix 77 R1EE '\n'. Windows 1% '\r\n' FIE5 ) Macintosh 18 '\r'. 5% PEP 278
I PEP 3116, PAMHR bytes.splitlines () BIFINHIE.
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variable annotation (52U([EIF%) WG class B iannotation ([EIFE).
[Ef 5 ok, class B PER, MR(E 23PN

class C:
field: 'annotation'

SWEREE R AR L ERR T (ype hint): BN, SEEEBHINERIG int (BE) (A

count: int = 0

S EV R 1 annassign 257 REATAO AL,

st 2[E)function annotation (BRI[EFE) . PEP 484 Fil PEP 526, %4 IWIhfemHiiR. BN EREN RIEE
B, 7k 2[E annotations-howto .

virtual environment ([EJ#8R5E) —{A#/EME#E (cooperatively isolated) 3 THE 5%, fE:E Python ({5 F &
Eﬁﬁﬁiﬁ%%%&%%ﬂﬂ@ Python #[EIEM:, A €378 R &t _LaE 7 HoAth Python i A2 24 7(E)
[EJAE T8,

W2 [F venv,

virtual machine ([EEREZS) — 584 Y i E 61 FE NS (computer), Python 4 [F eSS €647t byrecode
(PLTCAHRS) 4 aseas s i A oA

Zen of Python (Python 2[F]) Python st HJ ST EL G H K, HEIZ A B i B ANl s = . by ]
PAE B E B BRI F oM A [import this] ARFLEIE.
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R 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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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BERA | BR FHh #EE GPL HE % 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI 7,':?
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =2
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2=
22 PA L 2.1.1 2001 #4- | PSF 7

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 FARFMHLHEMTGXER Python BEFIIERR

Python ¥ AR U B HE R BL IR PSF 424 & 4.

{# Python 3.8.6 Bt [EWISCH PRI, AL MR B FEAT, Rohe TAPHE (dual icensed) 7 PSF 42HEA
#I1VA B Zero-Clause BSD %7 o

PER=2 3 YN Python PR AR W R P RE . I LU e B RE 2 RS RS . B S LR
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 FjA PYTHON 3.10.11 ) PSF iS# &%

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

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

3.10.11 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF 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 3.10.11 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.11 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.10.11.

4. PSF is making Python 3.10.11 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.11
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.11, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.10.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 #) BEOPEN.COM B &#

BEOPEN PYTHON BHiFIZHES #1568 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 THEREOEF.

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 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 THEREOF.

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

(FItakss)
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(R —H)

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 Fj® PYTHON 3.10.11 [FIE3C 42X ERY ZERO-CLAUSE BSD #%4#

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 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

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 A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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 AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Eixf2 ey

xmlrpc.client M E AT

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

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

C.3.8 test_epoll

test_epoll HIgL{l A FHgH:

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 HIAL¥SA kqueue 7N AL LA A :

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

<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 E dtoa

Python/dtoa.c FEEHRML T C Y dtoa I strtod B, FRA K C (1) 8RS 2 77 25 B 7 5 HARBEE]. %A%
214 B David M. Gay /W [ 441658, 125 BIAE W] DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N, Y2009 4E 3 F 16 H g ZR i R IGHE 28605 DA IR HE B 47 F s 1 -

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* 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.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

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-corelopenssl.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/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S
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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. IN 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)
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
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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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
OUT 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. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat ERMRER —~with-system-expat, %47 & H—MHE S expat JFIGHS ) E]
A

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.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

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

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

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

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

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

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

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

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

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

C.3.18 W3C C14N B EH

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3. #uyFlakaeny iR g RBUM 85



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

Python Setup and Usage, £[F] 3.10.11

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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Copyright © 2001-2023 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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5"£$E¢ PY_BUILTIN_MODULE_CFLAGS, 29

...,53 PY_CFLAGS, 29

-7 PY_CFLAGS_NODIST, 29
command line option,35 PY_CORE_CFLAGS, 29

$APPDATAS, 36 PY_CORE_LDFLAGS, 30

2to03,53 PY_CPPFLAGS, 28

>>> 53 PY_LDFLAGS, 30

future_ , 58 PY_LDFLAGS_NODIST, 30

_ slots_, 64 PY_PYTHON, 43

=Nk PY_STDMODULE_CFLAGS, 29
$SAPPDATAS, 36 PYTHON*, 46
BASECFLAGS, 29 PYTHONASYNCIODEBUG, 11
BASECPPFLAGS, 28 PYTHONBREAKPOINT, 9
BLDSHARED, 30 PYTHONCASEOK, 10
cc, 28 PYTHONCOERCECLOCALE, 12, 20
CCSHARED, 29 PYTHONDEBUG, 6, 9
CFLAGS, 2830 PYTHONDEVMODE, 13
CFLAGS_ALIASING, 29 PYTHONDONTWRITEBYTECODE, 5, 10
CFLZ—\GS_NODIST, 2830 PYTHONDUMPREF'S, 13, 23
CFLAGSEORSHARED, 29 PYTHONEXECUTABLE, 11
CONFIGURE_CFLAGS, 29 PYTHONFAULTHANDLER, 11
CONFIGURE_CFLAGS_NODIST, 29 PYTHONHASHSEED, 6, 10
CONFIGURE_CPPFLAGS, 28 PYTHONHOME, 6, 9, 44, 45
CONFIGURE_LDFLAGS, 30 PYTHONINSPECT, 6, 9
CONFIGURE_LDFLAGS_NODIST, 30 PYTHONINTMAXSTRDIGITS, 8, 10
CPPFLAGS, 2_8, 30 - PYTHONIOENCODING, 10, 13
CXX, 28 PYTHONLEGACYWINDOWSFSENCODING, 12
EXTRA_CFLAGS, 28 PYTHONLEGACYWINDOWSSTDIO, 10, 12
LDFLAGS, 28, 30 PYTHONMALLOC, 11, 12, 22
LDFLAGS_NODIST, 30 PYTHONMALLOCSTATS, 12
LDSHAREB, 30 PYTHONNOUSERSITE, 10
LIBS, 30 PYTHONOPTIMIZE, 6, 9
LINKCC, 30 PYTHONPATH, 6, 9, 39, 44, 45, 48
MATNCC, 28 PYTHONPLATLIBDIR, 9
OPT, 23, 29 PYTHONPROFILEIMPORTTIME, 8, 11
PATH, 9, 17, 32, 34, 3942 PYTHONPYCACHEPREFIX, 8, 10
PATHEXT, 34 PYTHONSTARTUP, 6, 9
PROFILE_TASK, 21 PYTHONTHREADDEBUG, 13, 22
PURIFY, 29 PYTHONTRACEMALLOC, 11

PYTHONUNBUFFERED, 7, 10
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PYTHONUSERBASE, 10

PYTHONUTFS8, 13, 40

PYTHONVERBOSE, 7, 10
PYTHONWARNDEFAULTENCODING, 8, 13
PYTHONWARNINGS, 7, 11

TEMP, 36

A

abstract base class (?&I%%ﬁﬁ) , 53

annotation (7’%) ,53

argument (5%) ,53

asynchronous context manager (3E[F ¥ H 5
EHAE) 54

asynchronous generator iterator C# ﬁj5
B4 #ERE) 54

asynchronous generator (FEFEFEAH) ,54

asynchronous iterable (ﬁ?ﬁﬂ*ﬁﬁﬁ%]#) s
54

asynchronous iterator (FEFEF[EIRE) ,54

attribute (}%’Ti) , 54

awaitable (T&&44) ,54

B
-B
command line option,5
-b
command line option,5
BDFL, 54
binary file (Z &% %) ,54
borrowed reference (EH%E) ,55
bytecode (fiLT4L#) ,55
bytes—like object (ML TALEMHE) .55

C

-c <command>

command line option,3
callable (T =Eeysy4F) ,55
callback (E®) ,55
C-contiguous, 56
CFLAGS, 2830
CFLAGS_NODIST, 2830
——check-hash-based-pycs

default|always|never

command line option,5
class variable (HE#%) ,55
class (%kﬁ) , 55
coercion ([El#/#A) |55
command line option

-2,5

-B,5

-b, 5

—c <command>, 3

——check-hash-based-pycs

default |always|never,5

-d,6

——-disable-ipve6, 19

——disable-test-modules, 21

-E, 6

-—-enable-big-digits=[15]30], 19

——enable-framework, 25

——enable—framework=INSTALLDIR, 25

——enable-loadable-sglite-extensions,
19

—-—enable-optimizations, 21

—-—enable-profiling, 22

——enable-shared, 24

——enable—universalsdk, 25

——enable-universalsdk=SDKDIR, 25

——exec-prefix=EPREFIX, 21

-h,5

—--help, 5

-1,6

-i,6

-J,9

-m <module—-name>, 4

-0,6

-00, 6

——prefix=PREFIX, 2]

-q,6

-R, 6

-S,6

-s,6

-u, 7

-V, 5

-v, 7

—-—version, 5

-W arg, 7

——with-address—-sanitizer, 23

——with-assertions, 23

—-—with-builtin-hashlib-hashes=md5, shal, sha256, s

25
——with-computed—-gotos, 21
——with-cxx-main, 19
——with-cxx-main=COMPILER, 19
——with-dbmliborder=dbl:db2:...,20
--with-dtrace, 23
—-—with-ensurepip=[upgrade|install|no],

21
——with-framework—-name=FRAMEWORK, 26
——-with-hash-algorithm=[fnv|siphash24],

25
——with-11ibc=STRING, 24
——with-1ibm=STRING, 24
——with-libs='1libl ...',24
——with-1to, 21
——with-memory-sanitizer, 23
--with-openssl=DIR, 24
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—-—with-openssl-rpath=[nolauto|DIR],
24
——without—-c—-locale—-coercion, 20
—--without-decimal-contextvar, 20
—--without-doc—-strings, 22
——without-pymalloc, 21
——without-readline, 24
——without-static-libpython, 24
——-with-platlibdir=DIRNAME, 20
--with-pydebug, 23
——with-readline=editline, 24

E
—-E
command line option,6
EAFP, 57
——enable-big-digits=[15]30]
command line option, 19
——enable-framework
command line option,?25
——enable-framework=INSTALLDIR
command line option, 25
—-—enable-loadable-sglite-extensions

——with-ssl-default-suites=[python|openssl|STRING] e option, 19

25
——with-suffix=SUFFIX, 19
-—with-system-expat, 24
——with-system-£ffi, 24
——with-system—-1libmpdec, 24
—-—with-tcltk-includes="-TI...
——with-tcltk-libs='-L..."', 24
—-—with-trace-refs, 23
—--with-tzpath=<list of absolute
paths separated by pathsep>, 20
—--with-undefined-behavior-sanitizer,
23
——with-universal—-archs=ARCH, 25
--with-valgrind, 23
——with-wheel-pkg—-dir=PATH, 20
-X,7
-x,7
complex number ([El#) ,55
context manager ([FEEHE) ,55
context variable ([E#E##) ,55
contiguous (E&W) ,56
coroutine function (HEER) ,56
coroutine (#H#) ,56
CPPFLAGS, 28, 30
CPython, 56

D

-d

', 24

command line option,6
decorator (#4i%) ,56
descriptor (#®#) .56
dictionary comprehension U?;ﬂw

56

dictionary view (FHEFH) ,56
dictionary (F4#) ,56
——disable-ipv6

command line option, 19
—-—disable-test-modules

command line option, 2l
docstring ([FlF &) , 56
duck-typing (%FAI[E) ,57

(¥

A

T,

——enable-optimizations

command line option,?2l
——enable-profiling

command line option,?22
—-—enable-shared

command line option, 24
——enable-universalsdk

command line option,?25
—-—enable-universalsdk=SDKDIR

command line option, 25
——exec-prefix=EPREFIX

command line option, 2l
expression (EER) ,57
extension module (¥EFAEL) ,57

F

f-string (f &) ,57

file object (FEZEMH) ,57

file-like object (M ZEMH) ,57

filesystem encoding and error handler
(1 Z A Hamm et RIERR) 57

finder (F#H %) ,57

floor division (| FEEM%E) ,57

Fortran contiguous, 56

function annotation (& X[[EE) ,58

function (®=R) ,57

G

garbage collection (B E ) ,58
generator, 58

generator expression, 58

generator expression (4 BEHR) ,58
generator iterator ([El4 E[EK%E) ,58
generator ([El4#) ,58

generic function (Z&ER) ,58

generic type (ZAAF) ,58

GIL, 58

global interpreter lock (&3 EHZE#HMH) ,58

Fl

-h

e ]
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command line option,5
hash-based pyc (#EZE#EH pyc) ,59
hashable (T #[[EIR) ,59
—--help

command line option,5

-1
command line option,6

command line option,6
IDLE, 59
immutable (R &HH) ,59
import path (EAKARE) ,59
importer (EAZ) ,59
importing (EAN) ,59
interactive (E#H) ,59
interpreted (E%Q/J) 59

interpreter shutdown (HZEBHE) ,59

iterable (TE®RYH) ,59
iterator (ﬁ%ﬁ) , 60

-J
command line option,9

K

key function (#E =) ,60
keyword argument (B85 5|#) ,60

L

lambda, 60

LBYL, 60
LDFLAGS, 28, 30
LDFLAGS_NODIST, 30

list comprehension (HEF|&ELEE) , 60

list (&%) ,60
loader (?éc)\%%) , 61
locale encoding (&%) , 60

M

-m <module-name>

command line option,4
magic

method, 61
magic method (EHTF &%) ,61
mapping (¥#) ,61
meta path finder (TTHEEFigHE) ,61
metaclass (JUHEIE) , 61
method

magic, 61

special, 64

method resolution order (ﬁ&ﬁﬂ‘ﬁ)’l}iﬁ'—) ,61

method (F&) ,61

module spec (FEH) ,61
module (H£41) , 61

MRO, 61

mutable ([ &HH) ,61

N

named tuple (Mf&JG#4L) ,61
namespace package (@& XM EH) ,62
namespace (%% =) ,61

nested scope (;%}ﬁvﬁf)ﬂﬂﬁ) , 62
new-style class (/%?it%kﬁ) , 62

@)
-0

command line option,6
object (##) ,62
-00

command line option,6
OPT, 23

P

package (EfF) , 62
parameter (%#) ,62
PATH, 9, 17, 32, 34, 3942
path based finder (ERBEH FZipE)
path entry finder (BfEEEZFkE) ,
path entry hook (BRI E[F) ,63
path entry (BRIEEH) ,63
path-like object (MEHEHE) ,63
PATHEXT, 34
PEP, 63
portion (#4-) ,63
positional argument (fLE 5| %) ,63
——prefix=PREFIX

command line option,2l
PROFILE_TASK, 21
provisional API (¥4T API) ,63
provisional package (¥4TE#) ,63
PY_PYTHON, 43
Python 3000, 63
Python Enhancement Proposals

PEP 1,63

PEP 8,51

PEP 11, 31,46

PEP 238,57

PEP 278,65

PEP 302,57,61

PEP 338,4

PEP 343,55

PEP 362, 54,62

PEP 370,06, 10,11

PEP 397,40

PEP 411,63

, 63

63
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PEP 420, 57,62,63

PEP 443,58

PEP 451,57

PEP 483,58

PEP 484, 53,58, 65, 66

PEP 488,06

PEP 492,54, 56

PEP 498,57

PEP 519,63

PEP 525,54

PEP 526,53, 66

PEP 528,40

PEP 529, 12,40

PEP 538, 13,20

PEP 585,58

PEP 3116, 65

PEP 3155, 64
PYTHON*, 46
PYTHONCOERCECLOCALE, 20
PYTHONDEBUG, 6
PYTHONDONTWRITEBYTECODE, 5
PYTHONDUMPREF'S, 23
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 9, 44, 45
Pythonic (Python JE#%#) ,63
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8
PYTHONIOENCODING, 13
PYTHONLEGACYWINDOWSSTDIO, 10
PYTHONMALLOC, 12,22
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 39, 44, 45, 48
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8
PYTHONSTARTUP, 6
PYTHONTHREADDEBRUG, 22
PYTHONUNBUFFERED, 7
PYTHONUTFS, 13, 40
PYTHONVERBOSE, 7
PYTHONWARNDEFAULTENCODING, 8
PYTHONWARNINGS, 7

-q
command line option,6
qualified name ([RE4%%) , 64

-R

command line option,6
reference count (B3 E) ,64
regular package (EHEMH) ,64

-S

command line option,6
-s

command line option,6

sequence (%) , 64

set comprehension (£4#4E%) , 64

single dispatch (BE—3)F) , 64
slice (1K) , 64
special

method, 64
special method (%% F %) , 64
statement (E#HR) , 64
strong reference (5}?.@\) , 65

T
TEMP, 36

text encoding (X F %) ,65
text file (LFEMKE) ,65

triple-quoted string (Z 5|95 &) ,65

type alias (REE%) ,65
type hint (E[FHRFR) ,65
type (AI[E]) ,65

-u
command line option,7

universal newlines (ﬂ)ﬂf’?ﬁ) s

-V

command line option,5
-v

command line option,7

variable annotation (##H[EE) ,66

—-—version
command line option,5

virtual environment (ﬁ%%) , 66

virtual machine ([EJ## %) |66

W

-W arg

command line option,7
—--with-address-sanitizer

command line option,?23
--with-assertions

command line option,23

——with-builtin-hashlib-hashes=md5, shal, sha256, shab5:

command line option,?25
—-—with-computed-gotos

command line option,?2l
——with-cxx-main

command line option, 19

e ]
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——with-cxx-main=COMPILER —-—with-tcltk-includes="'-I..."
command line option, 19 command line option, 24

——with-dbmliborder=dbl:db2:... ——with-tcltk-1libs='-L..."
command line option, 20 command line option, 24

—-—with-dtrace -——with-trace-refs
command line option, 23 command line option, 23

—--with-ensurepip=[upgrade|install|no] —--with-tzpath=<list of absolute paths
command line option,?2l separated by pathsep>

—-with-framework-name=FRAMEWORK command line option, 20
command line option, 26 —--with-undefined-behavior-sanitizer

——with-hash-algorithm=[fnv|siphash24] command line option, 23
command line option,25 ——with-universal—-archs=ARCH

——with-11ibc=STRING command line option,25
command line option, 24 --with-valgrind

—-with-1ibm=STRING command line option,?23
command line option, 24 ——with-wheel-pkg-dir=PATH

——with-1libs='1libl ..." command line option, 20
command line option, 24

——with-1lto X
command line option,?2l -X

—-with-memory-sanitizer command line option,7
command line option, 23 —x

—-with-openssl=DIR command line option,7
command line option, 24

—--with-openssl-rpath=[nolauto|DIR] Z

command line option, 24
—-—without-c-locale-coercion
command line option, 20
—--without-decimal-contextvar
command line option, 20

—--without-doc-strings
command line option, 22
—-—without-pymalloc
command line option, 2l
—--without-readline
command line option, 24
——without-static-libpython
command line option, 24
——-with-platlibdir=DIRNAME
command line option, 20
--with-pydebug
command line option,23
——with-readline=editline

Zzen of Python (Python ZI[E]) , 66

command line option, 24
——-with-ssl-default-suites=[python|openssl|STRING]

command line option,25
——with-suffix=SUFFIX

command line option, 19
—-—with-system-expat

command line option, 24
——with-system-ffi

command line option, 24
——with-system-libmpdec

command line option, 24
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