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CHAPTER 1

A 0 4= =
mITHINE
FARIAS PP E S K., CPython fi#ffrds I i 4T 5 FR45 .
CPython EC{EANGET: HAMSCIR) a2 47 T B A FTATE . 3 I, implementations .
1.1 1T
W1 Python [}, 7] DAHE & B ST R0 -
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

BRI S R LSRR AR L, A S SHHE sys . argv B - 1R, HAOCH, MITRNE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.
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—c <command>
AT command w1 (7] Python {5, command V] DAE—451EA), AT DA FARATRE 40 B0 2 45iEa),
W RN H A S R R AR B VR R
R BRI, sys.argy WEDITERN "—c", HFSHLFTHZMAZR sys.path FF3k (GHixHZ
BN T2 RIS A) .
5| k% —4~ #Hil1E: cpython. run_command FHFfiFS4 command.,

-m <module-name>

1E sys.path FHERARERIR, LA __main_ BURPUTHHNZE.

USRS L, WA R (Lpy). BARA WA R 4% Python Bibes , (HARSCHLN 1L
AESRBIESR (Bldn, AR S EFAT - E’J%ﬁ)

WAFR (a4 S h) WAVFEM . fHEAPRMA ST a2 I, REHE <pkg>.__main__
}/Ejﬂiﬂ‘%ﬁ%ﬁhﬁ BEAT AR BRI A5 10 A S Bt i A iR 1) H 53 zip SCPRRA A B 5036
Bl

ilE): BLRTURTE T N EREORIDA C B 1Y SR, PR ETIIF A X R Python fEH st fH
AR LS 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 3%, 5 PYTHON* FREEAS Bt gl 200K .

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

5| k% —A~ #HilE: cpython. run_module FHfHi S module-name,
W%

runpy . run_module () Python fUHER] DR #2{81 F 1) %530 e

PEP 338 - fRLB (o4 AR AT
3.1 MU AE: R FRARIEAT _main_ PRI,
3.4 WA [RRE SR 44 25 A4

MIFHERIA (sys . stdin) BERANS . ARIER AN AR, -1,
BRI, sys.argv MSE—AICHERRE "-", W, EYHTHRMA sys.path k.
5| K — AW SE i FF cpython. run_stdin,

<script>
HUET script G Python (I, B MM (xSRI SCHFRSEBE AR, 1 Python SCHE. 177
_main__.py XMFMHEZ, BHE _main_.py SCFR) zip SO,
LI, sys.argv B —NICEMRTE G 1T R E R ALK

UR A2 R B e ) Python SCIF, WHEIZSUIFFTTE HSRINA sys . path BTFk, FF HABZSCF 415
__main_ BEHORIAT.

4 Chapter 1. 41758
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AR AR 44 B 1) H SR e zip SO, WHEMIARZ A sys.path Pk, FHEEAEFRY __main_
py XPFHE __main_ BEHORIAT.

~ I I ARG B s T AS, B, sys . path BEAELE A H &, A H Y site-packages
Hx, i&ZMTH PYTHON* FRIGAR &,

B & —A HitE} cpython.run_file HiHFZ24 filename,
hz%:
runpy . run_path () Python AHEhA] DAE M) 14552 ik
RYE 4 1 RIS ﬁﬂ? ~i, sys.argv[0] NEFHH (""), HEURIHRIME sys.path fI k. M
Sb, WRARGCR, ib EEZJJF'H? tab #MAFIJT S 448 (1L rlcompleter-config) .
hs%:
tut-invoking

3.4 SR H SR tab kAT S 4R

1.1.2 EHEIN

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

f ity Python it A5 1B H 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 5 int B}, &K HEE . EE A H %% (-bb)
Ff 2> 4

3.5 Wi S $20 bytes 5 int (R

o5 W eI BT, Python RNFESEAVRBLRET S A . pyc UM, Wif50H PYTHONDONTWRI TEBY TECODE,

——check-hash-based-pycs default|always|never
PR BT A E - pyc SUUFRIERIEST . 2 pyc-invalidation, 41l default I, EHeEM AL
S8 (R TIS A (E F D GASCI AR OB SGHATIRIE . M4k always B, FTAHETHAH
) pyc UM, AR IR E IR R IR E BUHTRFAR S X WY A I SCFREATIRAE . 240 never I, J&
TIEAAERY - pyc SUPRREAS SR O 08 P8 SO AT BAIE .

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

-d
b (IR R, KT HikiL) . 5375 S18 PYTHONDEBUG,

-E
ZWE T PYTHON* MdEA &, N, ©iXER PYTHONPATH I PYTHONHOME,

-i
A RSN, Sl -c iy, B sys.stdin A&, PATHIASGSE, Watt A HAL
. A PYTHONSTARTUP A%
AT, BIAfE RER, AR R . RN PYTHONINSPECT,

-I
TEPR B A2 4T Python. SR [RIRFR F -E il -s. ZERR BT sys . path BEAS S A BTHE H St
AL I P site-packages H 5. A PYTHON* PRBEAR E W 200 o 3 W] DA AN B 10— 25 g B 1 DA
gl N N =X A TR
3.4 HUHTIMA.

-0
Pl assert iEHJ DA RALATLA __debug_ WEAE N &M . TR - pyc §7 A ZHIE . opt -1
YRR (bytecode) X444 (501, PEP 488), HiE%: 5 PYTHONOPTIMIZE.,
3.5 Jin B A Kol PEP 488 1B . pyc U444 .

-00
TEJE A -0 IR 2 FE SO AR - JlIdTE . pyc § A ZHIENIN . opt—2 Ry FEC Hid LT (bytecode)
34 (2 PEP 488),
3.5 fiw A HKHE PEP 488 B4 . pyc U444 .

-q
RIEEAE AT HARE T A s BRI AR -
3.2 BUBT A

-R
THEMEARENLAL . BRI PYTHONHASHSEED FNEAR BICEN 0 WHERAEAT, PN A BEALAL 2 BRI
JE .
1E Python [ IRRA Y, e 308 IV A BEALAL, FF str Fl bytes IFYXI4 _ hash () BYMH” INEE” H
AT BELE . BN ENIFERA Python HERE P RFEAAZ , (H@FE H AL I# 1Y) Python HEREZ [ 'EAT]
S AN AT 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 FUVFR WA A §- 3 T 5 — A [ E A
3.7 RCEE AR RIS 2 P4 20
3.2.3 UHTINA.

-s
RNEH: FL P site-packages HXEMEF| sys.path.,
W%
PEP 370 -- 43 H 11 site-packages H 3¢

6 Chapter 1. $491T5HIE


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 PALHFIARIET B G0 sys. path BHAE. IR site KM AH AT AL
LA AR A ENTBIA site.main (),

5% 1 stdout Al stderr A ZZnl . BTN stdin 7 FCH M .
3722 [ pYTHONUNBUFFERED,

3.7 Ji BE 5 stdout I stderr i AE SCAS )2 PUAEAE I 5

FEURTEWIIA I ATl — %5 B, Bty GRS siNERIRY ). BTV (-vv
) W, RRBR SO ST — A ME . 1B RUE B fE R 2 g k.

3.10 JiCEESE: 1 site BEBRAT MG EIRF AL BRAY G AR AT . pth SO,
#52[F) PYTHONVERBOSE,

arg

sk B 4. Python FUES NI 245 (5 BATEVE) 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

R

IR A .

== 1/

-Wdefault
—Werror
-Walways
-Wmodule
—-Wonce
-Wignore

#
#
#
#
#
#

Warn once per call location
Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process
Never warn

action £, W] MRS ZAEA TS, RS ST GEM AR, B0, —wi 5 -wignore M[F.
SERMSHANT

action:message:category:module:lineno

ZSFERICH T AR A2 7Bl A . A, —W ignore::DeprecationWarning K Zm& i
45 1 DeprecationWarning 4%,

action “F-BAN LT, (H S T PRt A B
message “F-BL i GRS EAHTE:; AR RNE.

category FEF S H HIMICH (DeprecationWarning %) . MFURAKA: Kl EMISIFF B
KA A KT

module F-BEVCECHY 2 (SEREFRE) BHRAFR; X FRVCELE R/ NS HURA

lineno “FBLULHRATS, H O BRI TS, M4 THEE 7175,

DA A - BRI 24 R A B VD b 2T, P TRE N VCEC R B AR -
IR 2 (A, TEfill k8 — 5N, SFTEH— SRR EEEE ) .

b fF BIA W DA PYTHONWARNINGS MABEAE BORFEH], ] PAZE Python #2/% H ] warnings BibLik
riHl. i, warnings.filterwarnings () PRZNA] L E B S IE N FHE .

12 i warning-filter 1 describing-warning-filters | fift 55 22 4077 .

BRI 47, PARRVRET AR Unix B # L emd, X8 1T DOS £ @ U BRER 1

1.1.

g
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-X
{88 T4 Fh B SE 1 % @ 3563 . CPython H Bl X T R4 ] (A :
e —-X faulthandler G/ faulthandler;

o —X showrefcount WJFEREF 4R B B7E & B RS B 2B, St R A5 | R HESORI 08 1)
INAFHRE . 3 U TR e A,

o —-X tracemalloc ffiff] tracemalloc #iH/FEIX] Python WA EEIR S . BRI OL T, R
IS PRAFAERR ERR [ 35 Eb . ) -X tracemalloc=NFRAME DA/ IR E [0]#] NFRAME
Wi IR g . 5% tracemalloc.start () JHFE.

« -X int_max_str_digits Xf ML & B F AP R LK ERGB. HiE S H
PYTHONINTMAXSTRDIGITS.,

« —X importtime WRFFICFAFER AN B2 BRBIIRZ TR, 2T (LIFRER SA) I H
LY IR (HERR R R T ) THE R B 0 e 2 AR b IR 7 T BB & i ¥R Bl py thon3

-X importtime -c 'import asyncio'. 3 i§ZH PYTHONPROFILEIMPORTTIME,
o —X dev: JG M Python JF A4, 51 ALEERIAT OL TS H 2 S80S K T .
o —X utf8 5 Python UTF-8 Bixt., -X utf£8=0 g2 Python UTF-8 £ixX (RIMEC H3IE ).
« X pycache_prefix=PATH VFF .pyc XMFHADAGE H FNRIFATRE, A2 A

Wl PYTHONPYCACHEPREFTIX

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

A AL sys ._xoptions FHRFRIURIE(H.
3.2 SR SR W T - 2RI

3.3 BCHT A -X faulthandler j%3i,

3.4 HNA: -X showrefcount 5 -X tracemalloc 3.
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 5, -X dev & I FEFE io.I0Base HTH4 R &P id 5%
close () %,

3.9 SR (] -X dev BT, FETARFER AR AR EAEAR A encoding FI errors Z4YL
The -X showalloccount &I E L .

3.10 BT =X warn_default_encoding %5,

3.10.7 MGET A —X int_max_str_digits j&Ii.

Deprecated since version 3.9, removed in version 3.10: The -X oldparser option.

8 Chapter 1. $491T5HIE
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1.1.4 F|7 S R RYEIH

-J
FREE 25 Jython ffiH .

12 IHTR

IXLEPRIGAR B2 550 Python WI1TR, EMTRFEM AT R Z AL RER, (2 -E 3 -1 BRobh. 32w, X474
TEM R AT R 2B SR IMR A 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 J-FRY H R
FRAFR (B0 Unix b HES M7 Windows EHZ5) . BRIAZBSAFELER B .
B 7 H R Sh, BN PyTHONPATH 5 H WTPAG | AL &4l Python A58y zip ScfF (IEARSE SN Y
) o TEIEM zip U A AR .

EONR T RO T2 i 42, (HiEH AR 2 VA prefix/1ib/pythonversion JFif (S0 LX)
PYTHONHOME), B % = XMUSME| PYTHONPATH,

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

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

PYTHONSTARTUP
XA — AT SO 44 FR, I SCHE ) Python iy & 2 7E 32 B BLA I R A5 2R Z BT A
7. B AESZHAMASPATIAER [ —ar 24 S B P st T, b i e AR 0] A
TER R SE P IR R . /RE 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
ARG N — DB FRFER, EH MU T -0 . WERBCH— DR, MBI 4 T 24
E -0,
PYTHONBREAKPOINT

P B AR BOE , B2 AN RS I AR AR IE — AT G A0 AT R R B AR R
FA, BTG Fd sys . breakpointhook () WBINLIRIZTT, JH# H S N B
breakpoint () KM WHARBE, MBUENZTAFR, WEM YT pdb.set_trace”, FfIATH B
NFFFER70” 2380 sys . breakpointhook () HIBRINSE B AL AT M B HEGR ] .

3.7 B

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

1.2. IMBETE 9


https://www.jython.org/
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PYTHONINSPECT
AR ARG — MR TATE, E S TR E -1 .

Jﬂﬁ’y:%‘dlﬂﬂﬂ Python {4l ] os . environ SRAEMDATERR 7 A G50 o il R A ibi=tl.
5| K — AW SE i FF cpython. run_stdin,
3.10.15 Jig H4#: (also 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED
AR B AR B — N AES AR, B 2 T4 —u 35
PYTHONVERBOSE
AR ARG B — N AR AR, B T v 3. QR — R, BRI T2k
FaE v
PYTHONCASEOK

W E T AR &, Python 2% import A K/INE . iXUFE Windows Fil macOS - HEL.

PYTHONDONTWRITEBYTECODE
WEﬁH%%ﬁlxﬁ#"ﬂF FAFHR, Python FfAR S8 AE S AVRBLIET 5 A . pye X XA M4 T8
B LT

PYTHONPYCACHEPREFIX
QAR R E T M BE T, Python KFHEGE G H MW B KR B A cpye XM, A Z IER
__pycache_ HF%., XY TFHEE -X pycache_prefix=PATH &I,

3.8 BUHTIA.
PYTHONHASHSEED

AR AR R BB BN random, PO —DRENLEER str 71 bytes W RIGAIZFHIFI T

WK PYTHONHASHSEED #i8 A— A 3EKUE, B RFAE N & 2 B 1500 St 28 mi v A BEDLAL BT i 55 19
AL hash() 455,

ENHKZ AR NSRRI T RS A S H3AGN ,  savF—41 python JEREIE S
Al
REEHOA A —A> [0,4294967295] il N AY -+ BEHIEL. T e 4UfE O K2R Ima Ay BdLIL .
3.2.3 BUBT A
PYTHONINTMAXSTRDIGITS

WA IS BB — N, B AU R BRI 4R B AT R e K Rl
3.10.7 JREHINA.

PYTHONIOENCODING
WER AR BAEIZAT R A 2 Ak i B, BB encodingname :errorhandler i5A K&
Y stdin/stdout/stderr fff il 1% . encodingname fll :errorhandler F/ERE LT, 57 str.
encode () FF A

ST stderr, :errorhandler ERASWiZn&; ANEFRF WM EN 'backslashreplace’
3.4 fjE A% “encodingname” T4 PRLE S I VENY .

3.6 WU 5% FE Windows |, X232 B aU#s il & e np X & Z 0 LR B rfs @ i gt , BRAER g2 T
PYTHONLEGACYWINDOWSSTDIO, AR IME ST H A2 o] () ST RIS TE IR 32 HE 55 M

PYTHONNOUSERSITE
WARRE T AR &, Python ¥ A4 Al site-packages HFIHNMNE| sys.path.

hz%:
PEP 370 -- 43 il 11 site-packages H 5%

7

10 Chapter 1. £41T5HE
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PYTHONUSERBASE
E X R P A E K, ELTEMIT python setup.py install --user Hf g M RitHE A P
site-packages H KA DL I Distutils 22358 {12,

hz=%:
PEP 370 -- 4y JH F1¥) 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 _FEAFEM .

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 every time

Warn once per calling module
Warn once per Python process

#
#
#
#
#
#

Never warn

142 5] warning-filter 1 describing-warning-filters | it 55 22 4077 .

PYTHONFAULTHANDLER
WA IR B — IR A7, faulthandler. enable () XTEE I - 25 SIGSEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL %5 54— ML s AFL i Python [MIi{E H . AR R4 M
F-x faulthandler 3%,

3.3 OB

PYTHONTRACEMALLOC
WA AR B — N ES FA R, W& tracemalloc fBRE %} Python PYA74 Bt i) IR
Bro %78 B I PR T IR BRI M5 B b o Kk . 910, PYTHONTRACEMALLOC=1 HARFFHRIT
R, S tracemalloc.start () JHHERE.
3.4 BTN

PYTHONPROFILEIMPORTTIME
AR AR E R N ES AT, Python KB REF IR FAIES: T 2 KAfH]. 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 P17 Bl # A1/sk 22 25 R 1
P Python FF i ] 1 N AE S il e I ek -
o default: i BN NTEDFC LS.

e« malloc: XA (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM DOMAIN_OBJ) ffif] C
JEf) malloc () BREL.

1.2. IMBETE 11


https://www.python.org/dev/peps/pep-0370

Python Setup and Usage, ([ 3.10.19

e pymalloc: X} PYMEM_DOMAIN_MEM Al PYMEM_DOMAIN_OBJ I {# f] pymalloc 4 fir 5 Ifij X%
PYMEM_DOMAIN_RAW If#i i malloc () K%K,

L PRI T

« debug: Tt BIANFIBLER . FA2 I 1.

+ malloc_debug: 5 malloc MHEMEELZH XA T

+ pymalloc_debug: 5 pymalloc H[RHASZRERIRA T
3.7 REESE: BhN T "default" A ECES.
3.6 HUHTIMA.

PYTHONMALLOCSTATS
WRABR — A AEZEF AR H, Python FF7ERE G EEH1Y pymalloc X4 X I A K AE 4T B pymalloc 4
TSR R .

WIS PYTHONMALLOC FRIEAF B RS I TF I C JEfI malloc () ZrHi#s, B fs Python fHLE A
T pymalloc, AR ERFGE 28

3.6 B A AR R HIAE thn] DAROT TAE S AT %19 Python, WREHBCE N — 28 547 H LK
BEAAEATRCR .

PYTHONLEGACYWINDOWSFSENCODING
RN IR S, BRAR filesystem encoding and error handler B R E F) 3.6 A2 BiH{E “mbes”
1 “replace” . M), BRI FIEIAE “utf-8” F1 “surrogatepass”.

XA PAAFIZ4TB T sys._enablelegacywindowsfsencoding () B H .
. Windows,
3.6 OB B8 Z 41 i i PEP 529,
PYTHONLEGACYWINDOWSSTDIO
WERBA— AN HEEFAFER, WA B 456 G 2SS Ads . X EWE Unicode “FATRAARME T 3h
il & AR T TR, TN utf-8.,
WARARHER A E 0] (BN SCUFBETE ) A EHE 145 6 5 22 o DX U228 i 2 4 25
W : Windows,
3.6 OB

PYTHONCOERCECLOCALE
WIERAEBEN 0, FF 52 Python iy A7 Bk RHESE R BT ASCIL i C 15 POSIX DXaf i B 54 il -4
BRI UTF-8 B 4.

AR AR B R AR BEE (BRI 0 PASMAYME) . WIZE S AR B LC_ALL RIS BETith AN &9t
I H 4525 LC_CTYPE JEI Y 24 5 e 1l 5 2 A BIA R © X, 803 0 S aCHa B AT ASCII [
POSIX X1, #RJ5 Python CLI KA N EfREA Iz TS 2 Bi 2438 LC_CTYPE JE 48 & ¥ Fe &
1) DX 2 10 -

e C.UTF-8

e C.utf8

e UTF-8
ISR I E T DAE IR S A, WG4k Python sE 47 2 iAo 57 24 B E AR BR 5 oA 1 %
H LC_CTYPE Ml . XEMHRE T R A G RIS T T [a]— DR v il HAth m J88den DX s 30e 10 1) 2L 44
(B0 GNU readline ) Z 4k, WHELET IR JCIE X SE0FFE R A5 HE 12 4T Python fi#RERS) DA S AER i)

T AE 24 5 C I #RE (F4n Python H CUff) 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 FHRALTELS (sys.stderr £44%:{fiJf] backslashreplace Ui
AEATAT A I T b — ) o XA AL IRAT S AT AR I8 8 7 U] PY THONTOENCODING R i o

T E B, WS TR fl e, BCE WY Python i35 4 T HHRT AR AU I JEAS R 4% fi A i )
e i) XA AT AL T 5 RS ) 5 B PYTHONCOERCECLOCALE=warn $-52{ Python F stderr &
IR .

AR, BIE DI i 28 ), sl e OO E 3 BN G i) H ARy, BN Py THONUTE S 4]}
FHEAE SR EET ASCID B DX PR 380G o 20 (] ek 2 3K 79 T el 1k DA it il f R 2 B ASCIT AN 2
UTF-8 YN RGO .

W *nix,
3.7 WUHTIA: £ 4t i PEP 538,

PYTHONDEVMODE
WRFF B IREEAE RBON AR 2P AR, WA Python JF 2R, SIAFERVAME UL H B & 20T R
WS TR .

3.7 BUHTA.

PYTHONUTFS8
WIHBA 1, ¥E£ )2 Python UTE-8 i3t

FEh 0, <25 A Python UTF-8 A,
BEEAT A HoAh AR 25 A7 S AEMRRERR A LR A0 5] S B0
3.7 HCHTIA.

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

A5/ io-encoding-warning .
3.10 JUHTMA.

1.21 BRAEXTE

PYTHONTHREADDEBUG
HE LA, Python K & U A2 R (E BT EDE] stdout.
L Python 89183X A
Deprecated since version 3.10, will be removed in version 3.12.

PYTHONDUMPREF'S

WARBE, Python REAE X PAMRRESS J5 76 U0 A7 3% 0 A5 | 28
LM --with-trace-refs 4§k AL & Python,

1.2. IMBETE 13


https://www.python.org/dev/peps/pep-0538

Python Setup and Usage, ([ 3.10.19

14 Chapter 1. &4$1T5E



CHAPTER 2

T Unix = _E{# A Python

1 %&{7I% % Python MR HIRA

211 ¥ Linux Lt

75K Z 8 Linux $$47HR_E @ 5524 Python, [EEEl— B RIS ITA HALRN & . (BRI AL E
AT REEVE PRAEZE A (L LE I RE, S R AT DA 8 J5 0 5 A S S5 BT AR AS 1) Python, 0455 «

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

W%
https://www.debian.org/doc/manuals/maint-guide/first.en.html ¥#}7* Debian
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
#7® Fedora i

http://www.slackbook.org/html/package-management-making-packages.html ¥}}j* Slackware i

2.1.2 7£ FreeBSD #1 OpenBSD _t

« FreeBSD FJERE( T AN fir S HEME(}::

’pkg install python3

« OpenBSD JEJREM T AN fis S HEmE (-

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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Bl 4n 1386 i i & Z#EHL Python 2.5.1 {1 ] I i Ak :

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

2.1.3 7£ OpenSolaris Z#t L

PRATPAYE OpenCSW HEH . 2% K i I 4RI AR () Python. L4l pkgutil -i python27.

2.2 #H Python

SRR H O 4ia% CPython, P 5C B @ U IG5 o AR AT A RSB AR 1 JE a6 15, U nT DA E 3R U

Hify clone (Vi) o (MR B HIRERES, BEFRE—0 clone.)
Fe L A A P e AL

./configure
make
make install

FE 2 Unix P 22090 5 % 28 A1 5 25 T8 38 7 6 5E 41 Ho 5t (E]/E Python JR 4R 5 8 (source tree) AR H [E] R 1
README.rst #§&,

e make install AJPAEZEB(ESE python3 T HIAEZE ., I, #3%fH make altinstall
MAJE make install, RH[EIEH%H8E exec prefix/bin/pythonversion,

2.3 El Python tHEARYERIEFOIESE

T AW BB prefix flexec_prerix i FAZEEIF FLI 4 B M XF GNU
BRpE AT LA AR o L

B, fERZH Linux 24 L, WEMEZMESZ /usr.

&%=/ =)
exec_prefix/bin/python3 BB L .

prefix/lib/pythonversion. exec_prefix/ A B AL H A e 5 07
lib/pythonversion

prefix/include/pythonversion. £34%5 i %% Python BEREFARA RS
exec_prefix/include/pythonversion include #5227 H ([FIHEEN B,
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2.4 18

BAE Unix I Python [EJA, JRTFZEMAE rIHATHY (executable), 41T

’s chmod +x script

[EVFEEA A TERR I — 1 A8 ) Shebang., DA i 7 A (1 438845 -

’#//usr/bin/env python3

HEFEFEAE PATH H1i8 2% Python F g . SRIM ML Unix 2T HEEA env 4, WKW RETR L4 /usr/
bin/python3 E%E (hardcode) i B iR as AR

FEAE Python [E)4s F1{5 ] shell fi54~, #5 A subprocess 4,

2.5 Z[Fl{t OpenSSL

1. Bl AR BT 4 88 477 (vendor) 1Y) OpenSSL [t & Fl & £t 15 T fff A7 1R (system trust store), 5% 26 &
openssl.cnf fRMHEEALR /etc MAFHEHEE (symlink). 76K ZUEEIT L, ZHEEEGRAE
/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. Z2E[E%%E OpenSSL, iHMEFRM ] install_sw A2 install., install_sw [ 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. f#if B & XY OpenSSL %51% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath %
i)

$ 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 i) (patch releases) JH A7 [u] % Al 28 ) ABL. 4R AN 75 % H 5 4w Python ACHEfT
OpenSSL. i f—1fEH 1 A A AR L& EME OpenSSL ZA4E U AT A T -

24. 1\ 17
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CHAPTER 3

Bt & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

’ ./configure —--help

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

3.1.1 AN
——enable-loadable-sqglite—extensions
SHF _sqlite YEMBHCP R TIMEY R (BRAHE).
2, sqlite3.Connection.enable_load_extension () L] sqlite3 fibk,
3.6 BUCHTINA.
——disable-ipv6
B IPVe CHF (BB SR MIBRIA R ) . WL socket R,

——enable-big-digits=[15]|30]
%E X Python int Ui LA A/ 15 5 30 i

BRAATEOLT, HARBIUR T sizeof (void*) . W void* K/NHK 64 DA L, WIELERECH 30 fi, 1%
Nk 15 i,

4 PYLONG_BITS_IN_DIGIT %¥Z&[F] 15 8§ 30,
%[F] sys.int_info.bits_per_digit.
——with-cxx-main

——with-cxx-main=COMPILER
Y51 Python main () pREL, M C++ giiFavsd: Python Rl $if 730 $CXX 5 COMPILER.

19
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——with-suffix=SUFFIX
HF Python [¥ AT PAAT S 5 5 5k SUFFIX .

F£ Windows Fl macOS FIIEHASE N .exe’ " (° “python.exe Nu[HATCMH), FHEHAES BN
FAFE (python AT .

——with-tzpath=<list of absolute paths separated by pathsep>
& zoneinfo.TZPATH EFFEVAIK X KL, 20 zoneinfo B ikl & .

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

2 os.pathsep B AT
3.9 BUHTMA.

—-without—-decimal-contextvar
ik _decimal ¥ JRARIIHE H LA RS, AR EARM ETRSC (BRIA), S0 decimal #i{
He.

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

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

AHERHES (1) SRNFERS, BEEmRAFR.
e ndbm ;

H

e gdbm ;
e bdb,

——without-c-locale-coercion

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

—-with-platlibdir=DIRNAME

Python EH 544 (ERIAH 1ib).
Fedora 1 SuSE ¥£ 64 {ii*F-& H 1ib64 ,
2] sys.platlibdir,

3.9 BT INA.

—--with-wheel-pkg-dir=PATH

ensurepip B F|) wheel tWHF (BRIAKNT) .

LY Linux ZF7RHRAGFT AL ME BN TLIN 43K 9¢ 22 . 4l Fedora F /usr/share/python-wheels/
H 3t T 42258 wheel 1, i A%%% ensurepip._bundled i,

3.10 HRHTIA.
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3.1.2 3BTy EIR
——prefix=PREFIX
TE PREFIX 2B o e i) SO 78 Unix |, BERIAH /usr/local.
ZAEA A sys . prefix TEIBfTHIIREL.
YERRBl, AR AMER ——prefix="$HOME/.local/" {FH % H &+ 4% Python,

——exec-prefix=EPREFIX

1t EPREFIX Hg 28 M JE I SO, BN - —prefix,
ZEATHH sys . exec_prefix fEiafT3REL

——disable-test—-modules

RHRFMILER test B, 1 test Wl _testcapi B (BUASHIFITLE).
3.10 BUHTIA.

——with-ensurepip=[upgrade|install|no]
1EFE Python B IHZATHY ensurepip Air%.
o upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fif% .
e install : i&4T python -m ensurepip --altinstall i
e no : /NB4T ensurepip.

3.6 BUHTIA.

3.1.3 TEEBHEIN

W] ——enable-optimizations —--with-1to (PGO +LTO) % Python, DAfHSEIH{FMERE.

——enable-optimizations

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

C 4% #8 Clang F % 1 #] 11vm-profdata F&JF#4T PGO. £ macOS |, GCC % M F|E: &
macOS | GCC H & Clang [ 51T .

WAL ——enable—-shared il GCC , BRI PAZE ] libpython Wit SUIR{H - TES IF g A EEIE SRR

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

PROFILE_TASK
Makefile Fil $If#3F45745 K PGO I F 1) Python fr 47544,

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

——with-1lto
eGP H BE I R (LTO) (BRAKHEEH) .

LTO i} C 4% #F Clang FFEH F| 11lvm-ar 24 (£ macOS W2k ar) , PAKSZFr LTO Wy dkE 4R
(1d.gold 8¢ 11d).

3.6 BUBTINA.

—-with—-computed—-gotos

TESRAFRAS R goto V1A (632 RIS KR

3.1. ECE®Em 21
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——without-pymalloc
S5 1RSE Y Python A7) BiLd pymalloc  (ERIAME) -

Hit2[E pYTHONMALLOC PEBS S H .

——without—-doc-strings
SISO FAF R A AE A CERAE ) o Python mf g U SURS AT AN SZ 51
R%E X PY_COERCE_C_LOCALE %%,
Z % PyDoc_STRVAR () ,

——enable-profiling

M gprof JHM CHEFHANIITM (BOANEN).

3.1.4 Python i R 4%miE

WHAMUA Python ZH48H AT ——with-pydebug SN GRIF.
P RA RO -
o BOARRFrA S fE warnings B, BOAES BRI RE W
* f£ sys.abiflags FILA d #xic.
e IA sys.gettotalrefcount () PR
o TSN A-X showrefcount .
o HIEAS BN A PYTHONTHREADDEBUG ,
o MARf __ltrace  AHMYSCHE: ANAVE L TZACH, TEVHR ISR E R 2 B
o L AR TR 1, DAGEAGIN G2 b DX 3t R HAL N A4 52
o X% Py_DEBUG fl Py_REF_DEBUG ,

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

- I TR RS AR A
— {7 Unicode Al int X4, WAFAHEREAMEHEAT THEFE, A TAIR G T RE AT 4.
- WRORA BB T35 I R o 24 W S5 5 11 R S TR B AR 235 | R R
- BREERS (gc.collect () pRER) NIRRT BOMEdEA T L ARG 2r
- MR TR BUEAR P B AE AU, Py SAFE_DOWNCAST () Rk &R F il i i i -
Z: I, Python JF KA AIEL ESE - with-trace-refs .

3.8 B A A KA R R IR g i IR AE 2 ABL HRA Y i X T Py_DEBUG Z A P REMREE [Al iy LT
Py _TRACE_REFS % (&M --with-trace-refs &%), X9 A TME—— A2 ABI I .
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3.1.5 i ikIn
—--with-pydebug
FEIRIRAL X T 4hiF Python: & X5 Py_DEBUG (BRIAHEEAD).

——with-trace-refs

S TR RS R (BRAAEE) .
ORATF

e %X Py_TRACE_REFS %7,

o JLA sys.getobjects () EHEL.

o MAEAF RN PYTHONDUMPREF'S

BEiRAS KA (BN GRIE) Bkl (Py_DEBUG il Py_REF_DEBUG %) AHf% ABI 3%

P
3.8 JRHTIA.

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

WRBEMSE, WHE OPT Hiidds L & A E X NDEBUG %,
B --with-pydebug #I (IAiX%iIFHEX), BWEATARHEE.
3.6 OB A
—-with-valgrind
JEH Valgrind - (ERINZE) .

——with-dtrace
JFi ] DTrace (BRINEEH) .

2% i} DTrace i1 SystemTap I3, CPython,
3.6 BUBT A

——with—-address—sanitizer
J& ] AddressSanitizer ARG asan, (BRIAHEEH).

3.6 UHTIIA.

—--with-memory-sanitizer
J& /il MemorySanitizer PN{E4E RGN msan, (BHANZEM).

3.6 BUHTIA.

——with-undefined-behavior-sanitizer
J&1 FH undefinedBehaviorSanitizer 7K & X AT A ubsan, (BHANZEH).

3.6 BUBTINA.

3.1. EEEREI
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3.1.6 FHEIFIEN

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

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

3.10 BUHTMA.

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

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

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

3.3 UM

——with-readline=editline

H editline JEfERN readline FEHLH) 5.
€Y WITH_EDITLINE %,

3.10 OB

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

AE X HAVE_LIBREADLINE %%,
3.10 OB
——with-tecltk-includes="'-I...'

# i Tel M Tk W& CFR R R BT

—-with-tcltk-libs="'-L..."

% Tel I Tk PERYIRRIAZ .
--with-1ibm=STRING

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

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

——with-openssl=DIR
OpenSSL i H .

3.7 BUHTA.

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

+ no (BKIA): N rpath.
e auto: WPi--with-openssl M pkg-config Hzhfa rpath,
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e 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,
e sha256,
e shab512,
» sha3 (%7 shake).
e blake2,
3.9 BT IMA.

—-with-ssl-default-suites=[python|openssl|STRING]
i OpenSSL BIAM BT 475 .

» python GBRIAHE): R Python HEFFHERE.
« openssl: {38 OpenSSL BRiAE AT
o STRING : KM H & 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 %EIn

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

——enable-universalsdk=SDKDIR

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

——enable-framework=INSTALLDIR

]k Python.framework , [l A% RAE5EH) Unix %45 T #6540 INSTALLDIR J78 T 23865 (BN

7)o

3.1. EEEREI
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——with—universal—-archs=ARCH

5 WA AR AR 1] B SO AR B T - —enable-universalsdk B AR
AT :

L]

L]

universal2,
32-bit,
64-bit,
3-way,
intel,
intel-32,
intel-64,

all,

——with-framework—name=FRAMEWORK
k1 macOS Hff) python HEZLFEEAFR, 4 BEE T ——enable-framework BfARL (BiA: Python).

3.2 Python ¥ &%

3.21 WBRGIEENHF

configure.ac=>configure;

Makefile.pre.in =>Makefile (] configure fl]7Z);

pyconfig.h (created by configure);
Modules/Setup: B Makefile ffi [l Module/makesetup shell JHIAN L C ¥,
setup.py: ffiff]l distutils HiHilERY C H .

3.22 FEMESR

« Cxtft (L) RAEAXIZIM (Lo) M.

o —MEEE Libpython (.a) 2HXIEOIER.

+ python.o fIHZFE 1ibpython #i5EH: B R A F2)7 python Hi,

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

3.2.3 £ E Makefile B#r

o make : JAHRIEEH Python,
» make platform: : ¥ python 27, (B EREEDY RBARER,

e make profile—opt : i Jf] Profile Guided Optimization (PGO) #4 # Python . &KW PAf# Jf] configure
W ——-enable-optimizations PRGN make M EAE#E (make all B H 2 make ).

« make buildbottest : 4% Python }fiz47 Python {24, 5 buildbots ljix, Python ¥ 5 =CAH[A] .
WEAS R TESTTIMEOUT (Hifii: #b) Skl i ia] (BRIAk 1200 B 20 4340).

26
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e make install: FJ#EFHZ:% Python

« make regen-all : EFAEM L) a4 M C{; make regen-stdlib-module-names
autoconf WA H AR A B SO BALET T

« make clean : FEERHIEI I,
» make distclean: S5 make clean #[F], (HHLHHERH B BA G A SCH:

324 CHRR

— C P 2B N B A, L sys o BATETEE X T % Py_BUILD_CORE_BUILTIN f{{%
BURF R . NERHES _ 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_ '

HAbE) C ¥ ARSI FEA R, $R _asyncio —#f. BT E L T Py_BUILD_CORE_MODULE
TGO T E) . 7E Linux x86-64 |11

>>> 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 ] F/E i Makefile F i, PAME C 7. FECPFIITIT, C By BRI FEfRIC
*shared* ZJ5iE XY FEPHAT A B ASE

setup.py MIA R distutils By C R IL S,

% PyAPI_FUNC () , PyAPI_API () 1 PyMODINIT_FUNC () ¥ Include/pyport.h FE XANIE, HL
T 2% X% Py_BUILD_CORE_MODULE ,

o I3 Py_BUILD_CORE_MODULE % X T, ffi[f] Py_EXPORTED_SYMBOL ,
o ZM{¥ A Py_IMPORTED_SYMBOL ,

A% py_BUILD_CORE_BUILTIN #ifSis HTE/E AL =M EN C Y R L, BERRE PyInit_xxx ()
WAL S, FESEAN T InportError .

3.3 HmiFSRIBEEBNRE

JHIA . /configure FIFFEAS B E ML, gt Makefile ffif.
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3.3.1 FAbEENIRE

CONFIGURE_CPPFLAGS
AP & CPPFLAGS WHBE%IRYS . /configure A,
3.6 JUHT A

CPPFLAGS

(Objective ) C/C++ FALHR AR, BN, M -I<include dir> WERARAYLSCHAE—ApRiER H

3% <include dir> H,

CPPFLAGS Ml LDFLAGS #Rits Bl 7 shell f{E, DAfE setup.py BERS(H FHIAEEAS B8 2 n H A &9~

JRARH

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 wmiFBRIFEE
CC

C HiiFada 2o

BN gcc -pthread.
MAINCC

C i 2 A THEMR python SRR FAY main () HEL.

A LB A ——with—cxx—main W E R .
BRIAH: $(CC) o

CXX
Ct+ i IEARAE 2o

WMRMH T ——with-cxx-main &I, W,
Fltn: g++ -pthread .

CFLAGS
C GiiFdhnat .

CFLAGS_NODIST

CFLAGS_NODIST JHI T M)l fegs Al stdlib C 3. Y4 Python 423 )5, Siikasbras T NVi%M N distutils

CFLAGS I—HB5r8F, WA (bpo-21121 ).,
FEM, CRLAGS RV 44104

o JHFRSTERR -1 (BT HA3E O BRI . —T BN S A IR T AL, 3 B cFLAGs
W AEATT HERRE RS2 T user- il package- JE TR LAY — T AR,

o INERERRAN —Werroxr [N A R TGIASA ] 1 22 i £

3.5 BUHTMA.

SEAF A R R AR o

28
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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
PERSSUR AR B4 BRG . FI T4 Python/droa.c |

3.7 HUCHTIA.

CCSHARED

AT R et .
Bi4nE] -£pIC P I Linux B2 BSD |,
CFLAGSFORSHARED
RIAE AR G SCA I T A C ARak
, BRAR: $(CCSHARED) , Y{—-enable-shared Hiffi i), WIHZFARFH

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 74, Purify 22— WIEREREF .

BONR 2R (D) -
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3.3.3 fEEIBRIREN

LINKCC
I THI# python fl _testembed HIFLFFIISER S 4

RilK: S (PURIFY) $ (MAINCC) ,

CONFIGURE_LDFLAGS
ApE LDFLAGS W{EBEE#45 . /configure B4,

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

LDFLAGS_NODIST
LDFLAGS_NODIST [ 5 cFLAGS NODIST [, 24 Python %23 )5, 4Efastint RVIZE N
distutils LDFLAGS H)—3R4B), ®PA# ' (bpo-35257 ).

FEpHL, LDFLAGS AN 445

o ST L OB TR R R I, L BRI MZEFI N3, 9 B LDFLaGs hiy
FETIEh#45 (4 user- 1 package J2ZLBTHRAEAT L 15Ehs .

CONFIGURE_LDFLAGS_NODIST
At LDFLAGS_NODIST WMEAZ Y . /configure A,

3.8 WUHTIA.

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

CPPFLAGS Ml LDFLAGS #Rits Tl & shell f{E, PAfE setup.py BERS(H FHIAEEAS B 5 2 10 H A &2
R

LIBS
BElegRbng, 7EAER: Python W PHAT SO FE AL R 48 HERE 2% -
Fltm: -1rt .

LDSHARED

MRS
BiAN: @LDSHAREDR@ $ (PY_LDFLAGS) .

BLDSHARED
ML= 1ibpython H T4,
¥RiAh: @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

£ Windows _E{& F§ Python

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

5 RZ% UNIX ZGEAIR S5 ANl , Windows REEHAT 123 Python, Z4FK CPython [ BAC Z8451 14 —1>
AATI ) Windows 2R (MSIAL), T Windows Jj PR sl e . sk b4y LM A i
M2 Python I, A% DIEREAS AN . ZERAR 1L W] DA — G UL T P22, IF BT DAY AR Fr
A3 K REIRY zip SCIF

W PEP 11 filfig, Python %17 HiUX 54> Windows -5 1 35X BT Microsoft # A 4T+ FE K 32 45 Ji 15 Y A A
A XEXIRFE Python 3.10 37 4F Windows 8.1 S HSHIMA . QISRARTGT %S Windows 7 SCHF, 1i§4¢%¢ Python 3.8,

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

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

nuget.org %% @, M TRERNA RN R B LA . B THE Python WsuafTIA, (HAN R HHT Hik
AP ST,

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

4.1 EERRERF
411 BRESB

P4~ Python 3.10 Z22ERE Pl I N 4% - 32 (Al 64 MEHRARM S A WA web installer (MZL%E41) JE—A/ Y
WAL TR, e fitd, MEFE A TRt . ofline installer (BLAHEAL) NEBRINEG
BERFEMALE, BRI Internet HEAE T AL, S0 % 22 05 R T 8 DA T IRTEL o R bl o T 2
R HA 5

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

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH Cancel

IR AR [0S R ]

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

« Python RFZ245 | f5 1 I P H st

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

o GRS, 224 H I A SRV PATH

o LHHERS O H R H R H TR R

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

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

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

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

XLV open () BREL, os BIBRAIK 2 BCHAN AR I RERE 2 H 1R 1K BE R 260 P AT AL
W bR, TRt SR
3.6 Jift B4 Python S ] 1 X R BHAR 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 2R FE )Y UL I B2 %¢ Python, i /quiet BeI. Pkt H Fag BARAGR B dE BEFIE IR
il /passive %I, WPAMELT /uninstall 357 BIFFIAMIER Python - - A& B/REATHIIATE R .

B FE A48 name=value , FeRMATR 0 RAMAAHFE, 1 FRNSAFitk sk B2, 1]
FEIT 52 8691 40 <
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B ik TR
InstallAl- | NRFA FH Fr2cdt, 0
1Users
TargetDir | Z#EH HT- InstallAllUsers 1564
Default- KA A P R A B | SProgramFiles$\Python X.Y By
AllUser- NGB AE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- kL EHE%S R A% | sLocalAppbatas\Programs\Python\PythonXyY B
faultJust- | 24 J5 5 $LocalAppData%\Programs\Python\PythonXY-32 EiY
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- | UI FERAEGANAE X | (%)
Custom- A= Bsre
TargetDir
Associ- AT T AR | ]
ateFiles R 5 A 2 B W
Com- WA oy BEE . |0
pileAll PYyCo
Prepend- | ¥ install 1 Scripts H3%#%s | 0
Path iz PATH PANKF .PY 1§
%] PATHEXT
Shortcuts | AN EL 2%, MRS, | 1
SCRYF IDLE Bl et 5
_~
In- 4245 Python {4 1
clude_doc
In- LRV S 0
clude_debug
In- LT R E KRR | 1
clude_dev | (. WX —P T HER:
e .
In- % python.exe DA | 1
clude_exe | FHRICIF. ZMg IG5 Al fE
X FECEEATH .
In- - 4E3E H F Windows 84 | 1
clude_launchétyrhon 2 #) %5 .
Install- N B OB P % 1
Launcher- | J& 3 2%, & %%
AllUsers Include_launcher #
BOEN 1
In- GRARMEEA P R, | 1
clude_lib | 4 BgX— 27 fE R EL
ST .
In- LRARGEI pip Fl setup- | 1
clude_pip | tools
In- LARIIRASFZEE (< .pdb) | 0
clude_symbpols
In- A Tel/Tk Rl IDLE | 1
clude_tcltk
In- GRERE E MNA 1
clude_test
In- GRS R A 1
clude_tools
auncherOnV ZZ 25 JE 545 . X8 ws | O .
3k e 4 MR Chapter 4. 7£ Windows _E{&F Python
Simpleln- | 25 K L2543 Ul 0
stall
Qimnlaln. | S/ 720 11T B4 B =~ (23)
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

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

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

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

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

<Options>

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

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

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

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

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

4.1.4 EREBFTH

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

AT FERFFRAT AN fiv % AR 2004 AT RERYAL 5 SCIF . FICAFEERF 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]

WA PAFEE / quiet BRIR BB IR

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

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

BSR4 i LR E B R A BT SO, IR N R BB ) A A S
“HIZ” F5oEaMBR Python, {Hi& T Windows 4% Python ja ) % B4k, EFE “BEIFHIIIRE” THACHEH .
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4.2 Microsoft Store &

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

LR, T PRI A BTy Windows 10 BT, JIf4E Microsoft Store I fi Ff H # % "Python 3.10”
o AR AR YRR i Python Software Foundation & i 2% .

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

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

FAE X =AM T A A5 J5 28, B4, python3.exe fil python3.x.exe PAJ python.exe (H
3L x BEEEIRRERA, Bl 3.10). FERE-—> EW-—> NAMGEIE T, Sk FE AR
e, SRR KRR python liAs . AR pip il idle H53EFM python A—FL.

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

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

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

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

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

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

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

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

YRATPABEI os . path.realpath () HREMEATEA SCIFHFLSL AR

>>> import os

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

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

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

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

4.3 nuget.org £

3.5.2 OB IA.

nuget.org & — 5 & ) Python 3135, HTIEI%A 4 JF%%% Python [ RG TR E AN . E IR nuget 2
“NET p i Hes”, (X TaamEn TR, BWnl AR TAE.

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

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

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

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

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

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

W, nuget WA TR, WAZAAT LB RASIH (N S ks I . 53, TR (0 H IR
Lo WERAEA T Z AR SO, W2 CLARGUR H BT LA

T tools Hish, A —1 build\native H3%. BHEE— MSBuild E4: 4 python.props, H]
PATE C++ T A 3% SeE 55 | Python 222 . 40573k B63% B2 B She A b (il b sh AS AE

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

4.4 THAHE

3.5 BB A

IR AEATHOZE — M 5 /) Python BREEIN ZIP SCPF. B BAENE A — AN REFIY—2, A2 fifx
KM P EET .

IR, IARKATIR ULT) SHPRGEEeamE, GFIAR. REHNERBEMN O 2 AT

o AREREVE R TSEaBERRALI) cpyc SUAFLEFE ZIP ) Hf424E T python3.d11l , python37.d11,
python.exe fil pythonw.exe . AE Tel/tk (F33E A HCHIIT, 41 1Idle), pip Fil Python 3C#Y.

M) A RATIOR 4% Microsoft Cizf i), W HFEF ZRFLT ot b hfe. iZ17H 2 £ Wit
LERAE M P A5 LB i Windows Update H 2f°40%%, I HLnl DA AE R 50 H 5% P18 ucrtbase.d1l %
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A o

B =Ir A % h BRR Y SR AR AT 2% o XA KATIOA SCRHR AL Python 2228 IREEAE ] pip
RAEBRI R AR, A aTA/INVDHURE pip A8 HER IO M ERb AT B3 . %, 58 =Jr e RO Y AR
FP—or (9T ) AbBR, PABETT 2 A\ G P B U0 2 R RERS A OR- S BT A Afe e

N IR TS AT R A ERE B

4.4.1 Python TR F
i Python 45 1) R 7 H A — @& ZERH P TR —38 5% FEXFRREOLR, PTRARE A i A R AT IUHE 42 2%¢
f 6L 5 Python FFAT HUAS . ARHEE WV i%A 2B (SR, BN RERRAGZ L), AW,

L T TR AT RA T SRR SR B R P il B — 2821, (U PR Bt TR IR g . (EDE MR Sl %
A AR B IER RINAR Y 2 AE Python EasfTi: FARATLAER], Al MRAEE T PASEE , SCPFRIBH] PAIE R
BT TERZEFOT , H i SURBIRE R BAZ R 5 6 4 A 1) v A Tl BEVA T Py_Main,

TR AP 7 YA R A A B SO AR A R BE DT S, B T R B iy AT S BCE A python . exe 5
pythonw.exe. fEXMIFIL T, NFETHF L0 Python MiA R HSLER L AR, FH HH il REJCIARF -5 H
fbIEAEIZATHY Python FEAR SO SRIRIX 73Tk -

X JE— ROk, A% Python WERFT SR H SR EH, DR EN e BRI (M & S
g, WAILAMITHAGE, FOGER SN R 2 i AL fEE R

4.4.2 #& )\ Python

A AR 24 55 1) B AR e 8 g ZE R s AT = A K Python BATHCRT AT/ Y. 8%, [V
AREFI R IHOR ARG, FLEHR K 1] python. exe BREHEAMN] python3.d1ll . Toil 2 Mbffy
DU, R RA TR e i 5 B AR 7 222 001 H Pt A2 AR BT i 28264 Python AR -

S MRS —FE, W PAZCREUEMALE, ROBTERIIG RS Z BT A LT E R AR, B0, fEH
RSB AT RN H AL 2220 2 8] A ARAR R 51«

4.5 B

B T ARIER CPython KATHUZ A, A —L8Ad & M IMTIRERB L. DA @3 THUAS B L 22 fg i 41 & -
ActivePython HAZ-F-E AR LR, X, PyWin32
Anaconda JRATHIRIFREHE (41 numpy, scipy il pandas) F conda fUs5H#E.
Enthought Deployment Manager “ F—{{[#j Python 345 A& FRES”
Z 1 Enthought $2{ 7" Canopy, {HELZ: |- 2016 445 A= Al
WinPython 54T Windows 1R THL, 08 AR M HRI LA T AL,
TR, X AT BN & R AR Y Python BUHAMbA, I+ HANHAZ0 Python |41 BAZEfal 045 .
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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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4.6 527 Python

B A PR A7 7 HZ 1T Python, #XW] DA% [EFE Windows HYVEE I —SUBRIA RS AL & B AR L P FR it
T RTERCE PATH Fll PATHEXT A8 S pg3Eii, (HiX{(GEH T HMA . 2Rdst. WREEsE i HZ AR
Python, 2% [Effi [li& ] T Windows 4 Python j& 7 % o

4.6.1 KiR: REWEEE

Windows FLIFTE I P SRR GEL Bk AR FRBIAS B, SGEHE fr B A o B R B
B BTSSR, T IR SHURAFIE I set Ml

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

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

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

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

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

PYTHONPATH 8 54 Python A BUAGE T, PRUILIRAE B s i A0S 5 B © 2234 1) Python HUAS S
ZHIAHS, A5 AN L B AR B

W%
https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows _|- [1] 35 55 &% #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

4.6.2 &% Python {73

3.5 iU 8.

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

FELHEARR P IR — L, ATRAREREARIC S “XF Python HSHIEIFREEAR R M, DAGEZCHRAR Y15 2058 (i BR
INE] PATE . RSN T scripts\ SUPFRIIAIE . X AVFRH A python SRizfT#ked:, I H pip M T
CHREF . I, BOLF] LA iy QAT R IAT I A, WS4 44T 01,

WERAE LRI RS B I, WG] AR Rs AT 250 e 7, 1“0 FRME. 83, ST
T R HISLE S WA TENEW PATH o ZRFGEORF Python Z2%E H SRS INE] PATH BB R T, HAAS
HAb sk H 45500 meAE R TR R AR (BRI 4 H C&APE) ¢
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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 &5

3.7 BOHTIMA.

Windows /554 it % G gm s XA RS g inig =X (ANSI ARG TT) . Python {5 F ‘B Ak SCAS SCHAERIA Y 4
g (B locale.getpreferredencoding()).

XA BE ST MR, Rk R4 R AT R 280 Unix 2554935 WSL (Windows Subsystem for Linux) |2 i Jf] UTF-8.

YR ] PAfSE A Python UTE-8 K5 BRI SCA g i 4% X ok ol UTE-8. %2J23 F Python UTE-8 5= 0] DA 1T -
ut£8 Ar4TIETL, Hi# PYTHONUTF8—L SAEIASE. W5 PyYTHONUTFS T RAVTR UTE-8 81, JF%
HIGESIRES S A a3 LI eIere o

24 Python UTF-8 BRI, fRO3ATT DA "mbes” SRARTS 201 R4 T (ANSI TS IL).
YRR PYTHONUTF 8=1 F|| BRIAFRBEAS B S5 8 W AR 1 R 58 1K T4 Python 3.7+ R o A0 SRARAT AEA]
Python 3.7+ i A HEi T (5 4000 S0 tibe ot , WIHERFRE I FRBE RSB X ut £8 A F TR

HE):  BUEEFEA 3 UTF-8 BiChf, Windows fit ) Python .27 AR A& I H BRIAE ] UTE-8:
o ¥l G VO fFEhRiE VO (A IL PEP 528).
o U A I 14X (S, PEP 529 TR

4.8 &HAF Windows [ Python fa%h38

3.3 BUBTIA.

H7F Windows {4 Python JHZ 5@ — DL, AT D@ M AT A A Python fiUA . & FuiFIA (s
A7) FRRERE Python AR E LT, FFREE LT IATZRUAS .

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

JBBlas R 2AE PEP 397 FHEEH .
4.8.1 Fa

M&HRAT

3.6 JiT 4.

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

1

BN Z% 2 R BLE 25 B o AR 1) Python L JE 3l - B R PAIE R IR, I EURHE & iR A HAth iy 21 T S BE
%1% 3| Python,
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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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PR T 2R Python (1411, 3.7 #13.10 ), & {EREH] Python 3.10 J53) - W25 3) Python 3.7,

Zidard:

EEX |

AR EAEE ) 2 2231 Python 2 AEGET AN, W22 PA N v s

o = |

Vi % B Python 3.x (BT A E JH 3 -
WREEDI AT R, WERMEEA R R s

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

BRARTELE RN Vet T %, B P 22€ R Python A& sh AP NN el PATH .
Tix fijyd>:

py ——list

BN M AT 2R Python JiUAS

[FI§EE8iE (Virtual environment)

3.5 UHTILA.
SR B R O 716 4 BT 9 Python WA, I ELAE BLERBE (G0 47 2 017 veny B 91 2
virtualenv TH) b3 ERE, MBI EF 112 71 IUSFH% 0 MR RR I R 22 R0 BEAT 2
HERERE, THEPIEMLIRSE, SCRAHEE 2 Python JA.

MR

1EFATEIE— N Python I - Q4420 hello.py WSCH:, HPEEPATHE
#! python

import sys

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

M hello.py FIFAER H A, SATPA R fir -

’py hello.py ‘

R FOfT Y Python 2.x ZEGHYIRAS S AT EI oK . BAE LU 88 — 47 Ol :

’#] python3

PAEF A TZ% i R4 T BV EHT Y Python 3.x 5 B 1 BRI Ay AT Bl —FF, AR AT DASE I L 48 o I AS [
TERF. BARE %R T Python 3.7, Hi§22iC 58 —A78 #! python3. 7 IRARM 47 EFTEHIH T 3.7 (AR
ESE)SY

HER, SREAMAAR, # “python” Rl L 2234 AY Python 2.x MYBHIRA . X @0 T 16 J5 A4 &
s Unix, Hrrfir4 python il #7245 Python 2.
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fletE R

LRI %R R 35 Python SCF (B . py, .pyw, .pyc SCfF) MIKHE. XERE A Windows BLFAY
PRESHOBGE Hp — AN SOy, KFEUTRAE Y, PURSRT DAGE Y AR [ TR B A5 1 1 i A A
DR T2 2 Ab o, BN RS RR il AR N SCRF 24> Python iftAs , BLRBGER T —FTRINZ .

4.8.2 Shebang 1T

U AS SOOI S —AT0A #1 T3k, WIFR A "shebang” 7. Linux MIHADE Unix #E RGHA XX LA T AL
SCRE, ENTEFAEIZE RS ERARAER N Z N AT A . XA S8 L AE Windows |5 Python 4%
AR TR, BRI OEER T EAIRE .

9T S Python I 115 shebang F772E Unix il Windows 2 [FSHE, RIEI4E CHIFS “IEIT AradfitE
EHTIRS . LRGSR

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

e python

B, AR MEATT IR 1T

#! /usr/bin/python

REFR F - ERIA Y Python,  [FISAFE Unix 445 1442 Python JIARE & TiX—17, RN 1% K BLX L4
B AR R shes A o FE B . WREAE Windows FHE—NHHIA,, #2EYE Unix FEM, IBAENZE
FPA /ust FF3LH—> shebang 17,

A LR B i ar 0] DA CHE E ilRAS (AT A EZEUAS, 0] DU R BERRAS IR R A) 1M 2. it
Ab, ATPAE SRR BERCAS Z G U “-327 RdihoR 32 kA, BN /usr/bin/python3. 7-32 ¥fi K i
32 {if python 3.7,

3.7 BB A A python jH 3 3.7 TFaf, RIDAIELL"-64” IS4 64 fLiA . BLANER AR E— D FRAS
IR A AT (R /usr/bin/python3-64).

shebang line ) /usr/bin/env JEXEH AR . 76 T3RE LM Python fERESS 2 B, MR FARHER
AT SO PATH PAZREL Python R HAAT SCHF. iX XM F Unix H env BJFHITT R, %BRFR-E PATH HUAT#

SRo

4.8.3 shebang {THI&%

shebang 771 ] AJH E 4% 154 Python ARREGR I AT . 25BIKIE,  AIRARAT IXAET) shebang 17

#! /usr/bin/python -v

#R2, Python 4P\ —v 15 J5 )
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484 BHESL
@it IN S B EY

J& B R T ORF 8 R P Aind SCHF - 7E 24 H0H P A9 application data” H Sk H &R py.ini (B E 5 A
CSIDL_LOCAL_APPDATA i Jf] Windows K% SHGetFolderPath R [ H ) ARG BT [ —

(EH:‘%#“EI’\J p)y-ini o M) .nd SCHBEH T iR shasit “fEml G A (Bl py.exe), W T “windows” fii4%
HI pyw.exe

“ROTRERF H SR HRE R HE SCURSET AT AT SO0 55 0. ini SCPFR 2 5L, DR R s AR 7 55 1 9 ini SO
ANEA G Y] FALRAY I AT AZE 1% 42 Rp.ini SCPFAR R i

B%E X EAE) Python R4

FERLLEIUR, ATDAFE M T S A IR A7, DATE @ i K5 VR4 Python JiRAS . WA B a2 447 DA 2 U4 5
T3k, AIPAERRSGER C) AIRIRAULHAF . 1ok, Bl DAEE A IN™-32" 5 “-647 K38 2 i oK 32 fiiif 2 64
(AsS I
4N, —> shebang 171y # ! python FTAMARESRF, 1 # ! python3 H—MRARER, B HEE 1
FRA
WERAE A S RN B R R E AT, WA DA EIRAS i PY_PYTHON PASEE BRIANUA FRE . AR AR,
WIERIAA™3” . %48 1] ASE 2 BB AL iy A T SR AT I{E, Hhan™3”, 73.77, 73.7-327 5 "3.7-647, (il E-64"
PRI AE FH T Python 3.7 S 5 i A HH AL 1) ) B 2 )
WIR A BN BA R ESF, WA AR EIAS B PY_PYTHON{major} (HH {major} & LIAiHER Y
B BB ERT) PAFEE SEREA . QIR $R B XA ET, 5 shasfBeas B 2225 1) Python ARSI FH
BB R B A E B IRAS RS ANBEIRIIE, (IR IRA ] B8 2% R 5 B e 25 AR
TELHE TAHIE (major.minor) Python fiUASf 32 {7 £ 64 (i) 64 i Windows I, 64 {VHARHGZLEE %, X
TR FEFH 32 LA 64 {752 AR AN - XX T R shFE 7 32 (A 64 i8R IERf - WA A, 32 A
SRR R 1) T A T4 2 AR Y 64 37 Python “Z228¢ . SXAEEE AT AU S 045809478, HAHE PC e T
SERRA, M RN 227 (B, NI 32 fsk 64 A7 AR Python FIAH N i) sh s & 15 & 5 %
). W LA, TPAYERRA LA B Ikl “-327 5 “-647 JEZORE It .
i) -

o GAREAREAM IR, G python fl python2 (i 25 it Python 2.x [it4:, A4 python3

H5 i 5T 42411 Python 3.x.

o 1% python3. 7T IRARSEFEMIET, FMRACTEEIEE.

o W PY_PYTHON=3 , 5% python Fl python3 #5211 Python 3 4,

o UM PY_PYTHON=3.7-32 , fiyd python ¥{# [ 3.7 B4 32 {7258, s python3 B H %

%6) Python (PY_PYTHON #RAEA B MG E T EERA.)
o YR PY_PYTHON=3 H PY_PYTHON3=3.7 , fiz¥ python #l python3 #SRHFHIEH 3.7

ERIASEAS BN, BT DATE S Sl AR 7 66 ) Y INT SO A B R B 8. INT U R BB M RN [defaults]
. BERPRIF S BT PY_ RIS PR B R (R IND U S AR X R/NG ) o ) BRSEAE B Y
FEfe A INDSCPE PR E N

i

o W PY_PYTHON=3.7 %[ T4 AN A INI 304
[defaults]
python=3.7
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o B PY PYTHON=3 Ml PY_PYTHON3=3.7 #4 T 5PA N NAR INT 34

[defaults]
python=3
python3=3.7

4.8.5 ZHf

WISRBCHE TR PYLAUNCE_DEBUG ({TAT(H) , JBsh#i2 Wi BT FIE] stderr (B 425165). MR
fE BRI A TR fefiftk, (HE Nz RFEAF Python FIMUAS . HERERs & A B I R A X T 3T H
¥ Python FIRAEI Ay 47

4.9 EHER

Python 3 # Kf H % (DA e #5119 site-packages SCF39¢) FEE7E 4% H k. L, WIR LT K Python %
A c:\Python\ , MEIAFERIEEAE C: \Python\Lib\ H1, %6 = FBIHIFEMAE C: \Python\Lib\
site—packages\ ,
HESE AR sys . path , THEIE 5 DLL(python37. _pth) BiA 4730 ( “python._pth” ) [[]Z ) . _pth
A, BRI R RS E—1T sys.path . 3T DLL & ¥R SO 25 5T 0T AT SO S,
R, A PUAMEGE T AT AR 5 PR il % A%
SRR, AT IAYENEERETE L, FURRIIGR, o B2 IR IECHRhRg G inport site
CBIRESA site . D AFEIMIR FBERIT BN . 5B DU AR M T PRy .
RSV B 5o DUANI S AR, T LR AERE AT LTS,
R, M4 import site i}, .pth X (AT TRIZ) Kl site FRHIERAHE,
LIRAE] . _pth SCRF, sys.path ZUUIFE Windows FIEFEAY

o TEFFIRES, WIN—D2%H, %AAHEX N T 245 H 5%

o WURIMIGAZ & PYTHONPATH AR, WIFR3EE & ik, WHETFRFMELE . HER, £ Windows
b, AR R AR o R, AR T IREI AR R A A E S (C:\ &)

o BAMIT YRR Y AT W LA AE Sh T 8 B[R B S i #) YE i % HKEY_CURRENT_USER FlI
HKEY_LOCAL_MACHINE 4} % N HJ \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro PAGT5 43 B 1Y B A2 A5 R VR B ) T3 R B A B R 8 sys .path H1. (3
R O 2 RfE P L HKLM, (5  HKCU @& %5 )

o WERE TS § PYTHONHOME , WIXFHARE N “Python FH 7. 150, = Python ] #4731
MM T “landmark 3047 (Lib\os.py 3 pythonXY.zip ) PAMERT” Python FHE “ IR
#| 7 Python & H 5, W T SCHISAFHH KT H RIS NE] sys.path (Lib,plat-win§§). A,
0> Python B4 & MAFAETETEM 2 i) PythonPath #4385 1) .

o QRHAF] Python Home, WA 1E PYTHONPATH FEAR R, FF HHEAFIENRIT, WG HRAM
X4 HBGABAE (FIQ0 . \Lib; .\plat-win §§%).

QURAE AT AT SO S5 A B T AT S B H S 4R 3 pyvenv . cfg 3O, WIPATRAERIE I -

o W home J2—NEXTEEAR, I H PYTHONHOME A%, WIAEHEWHE 457 B i FH IS AR T A )& 2 m)
PAT SO B AE

B HSEITA I &RIE:

« i&17 python.exe , B(7: Python HigH MEAT HAlL.exe (Z23HUA, BUE K H PCbuild H%) I, #f
SO, TFAENR T RO IR SBGENER T R AL AR R AR
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« 4 Python L TE — 1> exe (RRIMHE, @il COMiRASE) I, K ARLHEWTH “Python Home”,
BEEE ] 7ok BRI DA . IR 2SN R i Al Y IR P B AR

o W Python BN EHY T H R HEATENRME (51 exe, —SAERTRAZRRE), Malks
PR — 2Rl — LB (R AR A B A

XFFARLEAEELKF Python HHZBE LY AR P B AATICH AN, DA BCRT B 1k-5 HAt 22 o -

o TEBWATHAT S P& —A . _pth SO, HA 8 Hok o XK 2 M SRR AL & 8 ) B AR
HAM site , BRIEFIH import site .

o QARARTE B SRR HAT S N E python3.d11 5 python37.d11, fEPy_Initialize () ZHi,
FEJHH py_SetPath () 8{ (£/)) Py_SetProgramName ()

o JEMRI/EYE TS PYTHONPATH FAE B sh K B N AR python . exe Z HjiX B PYTHONHOME .

o AURGRRER N R R L (BN, B —DRiF AT E#IZTT python. exe MM AIR) , WHIIRZ
% H 5% PAFAE landmark SCIF (Lib\os.py). (YR, 7E ZIP SCPFH ALK EIZ SR, (B 2A0 i )
LA 44 1) ZIP XA )

X LERE R R R G 208 A SO S U Se T 5 AR R ARS8 E — R R AR E PER AR, 500, T RE A
(S AR P I I 2 P TS R, R DN EBCR AR, IR HAR O] REATI IR 75 2 32 B R AN T
L B AR HE R AR S o

3.6 JiCH 5
o M . _pth XS pyvenv. cfg ik applocal BEI
o ME B HATSCIFALERS, BN pythonXX. zip YEMIEAEN landmark .

3.6 iR CEH: 7E Modules (i PythonPath ) TN i@ MRLHAT DAE I LR
FFA importlib.machinery.WindowsRegistryFinder . £ Windows |, &R TAE
3.6.0 e R R AT HT, AH AT RERT 2AERF R BATSINE] sys .meta_path

4.10 BNRLR

SR Python 1) H g 7E A -5 R nl A4, {H2 Windows A — Uil Rtk . FERRUE FEAI SN TR — L8
BEHRIAC S F B (o X 24

¥ET Windows PR ERLHLCSEAE mswin-specific-services 7,

4.10.1 PyWin32

Mark Hammond ] PyWin32 g —4 15 4% Windows Fie L RFIBIH . X FEDLT S HERT
o QUXIZA (COM)
« Win32 API
o HEME (Registry)
o F{FH (Eventlog)
» Microsoft Foundation Classes (MFC) i PP A1
PythonWin i PyWin32 [fi#iii)— 76l MFC W 27 . BR— W E 49 ik A IDE.
hs%:
Win32 How Do L...? [ Tim Golden fJf2&
Python and COM Hj David £ Paul Boddie i3
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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 2—> distutils B JiE (3 extending-distutils), ‘B2 Python JHIZR £ il v] $ifTH Windows F2
J¥ (*.exe M), SEMUMERESS, AREURTASN ZARMI R, FFR 7 M IG5 H P48 Python,

4.11 # i Python #£ Windows

WRARAEE [ T4 1% CPython, ¥ S BMUR IR PRI RIS o 43T DA™ 28dmet AA TR A PR AR A =i A T Jme )

JEA TS 4155 Microsoft Visual Studio (1 #4 @Hf o Jy SERIT H SCF, B2 M THEE J5 Python HUAS 1) 444 -
XEEALT PChuild HigH.

Fi#E PCbuild/readme. txt PASRIUCAH KA SRR — 5 & .
AP R, 152 # building-on-windows .

412 HibF &

W% Python M RWI A JE, ATHSCRFDARIE 2R —2e P& (T P E0F 4 A5 . f# PEP 11 7
FRITA AN SCRR RS- B TR B

+ Windows CE H Python 3 2 N A7 30Rs (AR 252 3CHF 1) -
o Cygwin <https://cygwin.com/>"_ “ZZHEFE Pt HRAL 2225 “Python fifREes HITIEE.
R EAFIRIFLERT -G RHEAE B, 7525 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/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER B

£ Mac % {&E B Python

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

Python ¥£ Mac ] macOS ¥4 TAI7E HiAth Unix “F-& _F3A TR FEELAER AL, (HEAS—32H) 2 7E macOS g
HABZESMNGLOEE, #1100 IDE BELE445 5

5.1 Hu§fn<%d& MacPython

macOS H 10.8 ARG E 12.3 it 2 [B T & 2024 Python 2.7 , /Rt 1] PAF Python Y (https://www.python.org)
LY Python 3 fiUAS . AR AT DA 3 27 4 38 ] {7 (universal binary)” | Python & RA, & HEE
J A #1384 T7E Mac $7i Intel CPU B 7<) PPC CPU I,

TE L BARNR S JH A R T -

o frff—fifl Python 3.12 BRIAALENRIK Applications BRI, #EEEWRT AL E] IDLE, &2
[EI'E 7 Python A7 RAZ HEAL 7 BRES PR ; DA% PythonLauncher, ‘&£ 2 EMAE Finder H1# %2 Python
A1

e /Library/Frameworks/Python. framework fEZ2, I35 Python R 7HH % (executable) A1 bR =X B
(library) . AR IO EBTHEF] shell A4S . BHRIR 2% MacPython | /-] DARE B HBAS BiE = (252 .
Python F] A 7THE R IAF I 45 (symlink) HIJCLE /ust/local/bin/ H1 ,

Apple $24L11% Python % B I A4y [F14 34 7F /System/Library/Frameworks/Python. framework il /
usr/bin/python H1, RAMEZ LB EERELE%, HEEMb Apple 2 Hl[E H 4% Apple 55 =5k
BAGH A . wEeCAE, WSRRISEIENE python.org 245 HTHY Python HAS, AREWRAFTAAE Lot e 28 i fRAS [l {ELAT
AR Python, PR BLAR A BE AR AN A VA BELARAR B TR B — Bl 22 .

IDLE & & Bst B, R T AZ(E) Python U4, A4k JE Python fOHTF, VRIER%BAAAEN R SC-H 1Y
FENEH

USRARFAE HA Unix ~F-52 i1 Python, ARERMERZENRIA B ¥ Unix shell 4T Python [EIAH R4 .
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5.1.1 #0{F#A{T Python [l

7E macOS _F-Bi#4{ ] Python (5575 v 2 15 IDLE # A BB BE . 2 R 4w M 48 T A (IDE) 34y, [EE
IDE AT 1 Y Bise #E.

R AR 4 s A i iy -3 B Finder $147 Python [EI4%, 1 Jo 58— 4w g o @ 3 [E 4R . macOS P4 1
ZRMERY Unix @y 45 Silias, Q1 vim fl emacs. QER{RAHZE—H B Mac fLi S, HABEZH Bare Bones
Software [{] BBEdit B TextWrangler (£ R http://www.barebones.com/products/bbedit/index.html) & AEEHY
4, TextMate (£ H https://macromates.com/) W2 242, Hib4ELEAHE Gvim (https://macvim-dev.
github.io/macvim/) Fil Aquamacs (https://aquamacs.org/) .

AR BT, (R /usr/Local /bin (it shell 18 SBARSH.
#¢ Finder SHATVRIEIANKE , ARG Wi {5805 -
o '} H 5| PythonLauncher

« i%if4 finder Info 1} 7 #4% PythonLauncher {E[EIBEIFIA (ST .py FI4) HFEZRENER, RE
##2(F]4, PythonLauncher f7 4578 M et il [EVAE)®) 7 X A8 T8 . i BLSRIE ] DAGRAR— UK SE 2 A
WRIE, ol P R A 158 B DA e b o (2

5.1.2 &G GUI #17E=

SR ERAY Python, JRTFEVERL—(f macOS (REEIZ jE: B Aqua ti dd BRI A (Binsz, (&
ME GUI (AL ) RE) FEOAREHI BT, 1 pythonw A2 python KEE)E
FRAGIEIA .

Python 3.9 I, /RALAffH] python ¥ pythonw,

5.1.3 &E

macOS |1 Python 3508 TG 5 HERY Unix BRI, B0 pyrronpaTH, {HJ2[E) Finder [F1E) ) fe il i 15
S s i (ET R AR M Finder 7E[EIB) Re N @ BRI .profile 5 .cshre. {RTFEH —HESR
~/.MacOSX/environment .plist. FMEEMFHZE Apple B AT C4E QA1067,

2 B AE MacPython H142%¢ Python B FIE R, 2(Fla % #1914 Python &4+ E4).

5.2 &t IA (IDE)

MacPython Fff #5422 E i) IDLE BHES 1S, AR ] IDLE #4046, #F 5 http://www.hashcollision.org/hkn/
python/idle_intro/index.html.

5.3 L& #HMEY Python B

A B 5 ] DAL AMNE Python 2244
o A PAIEIBAENENY Python distutils #55, (python setup.py install) ZEHEEM},
o HEZEMMATPLIE R setuptools AL pip (0SS (wrapper) 22588, #52[E) https:/pip.pypa.io/.
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5.4 * Mac LtRI% GUI 12X

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

PyObjC 72— Apple Objective-C/Cocoa HEZZ [ Python [E]4% (binding), &2 KL BHIL Mac BREEHLEE. A
# PyObjC I &il, #F [ https://pypi.org/project/pyobjc/,

HEER) Python GUI T HEMZ tkinter, FEREFER Tk THEEM: (https:/www.tcl.tk), Apple ] OS X £
BT Aqua JFAERRCASH Tk, Sl U4 ] PAGE https://www.activestate.com "NECHIZESE; B AR AT DASE SR 4R A% BR 46
B,

wxPython 727 — MR ATH0 72 GUI THEM:, Al macOS FARMEHIT. B O {E hitps://www.
wxpython.org J#75.

PyQr j2 75— TR AT #5528 GUI TR, ATYEJRAE macOS EiAT . 312 Bl AT AE hitps:/riverbankcomputing.
com/software/pyqt/intro 3%,

5.5 ® Mac Lt 1T Python FE 2=

1t Mac b #3358 37, Python [ I #2 sCHHRME T 22 py2app. A B %R py2app ML Eill, wH2%
https://pypi.org/project/py2app/ .

5.6 Hib &R

MacPython T /{375 ¥ 7 Mac _I- i) Python i i % 1 B 38 J& — b ) S 9% 5 -
https://www.python.org/community/sigs/current/pythonmac-sig/

55—l 4 ] 5 /& MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiH H IR ISTT AT . KRG A A T 2 BABE S RrR A R 5, Wi T2 A1 PEP

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

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([Ef#) —(HELAE. class BV bR K 2 80k o] EEAR BB O AE] . MR IE 6], &8 AR AEEhpe
hint (BIEHER) .
FEFEATIRE (runtime),  [R038 588 B0 (B DR ey i A7 B, (R 43k . class B MEARI R =R B, & o B ik
FHEBA . class fIpRZU) __annotations_ FFFRE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
(EIFE F e AR B 188 5 375 22 [E) annotations-howto ,

argument (51%) 00 R ARFPEELEAS function (Bimethod) WI{E. 5I8cAH Witk :

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
o2 DA ** f&1H] dictionary (i) [EIR(EPELEN S H. Flan, 3 15 #BREPAT complex () WY
) B S | 8
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A 2R HE 75BN S| B, A0 G | BOTHE— (5 | B0 SR A 46 5E
B, F (k) FEE) * 2 A&k #iterable (WTEVRHME) sPETCRBER. BIA0, 3 715 H2 LA T
HOEVA-E1E &

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

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W & 8] Hasynchronous generator iterator (JE[F 2 EA 25 EILHE)
IR BAERRG P async def &M FE R 3 (coroutine function), (H R EEMEE T
yield @, BEEM—RFNIHR asyne for [EREMIMHE.

B R TR 3 R IR — AR EA gk, EAER e, Rk R R ER Y EA ZERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

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

asynchronous generator iterator (JE[RIBEEZSENRES)  —MW Hasynchronous generator (JE[FHEIA28) K=
v @S

&2 —MWasynchronous iterator (FEFEHEURES), HEPA __anext__ () method #FEAY IR, &5 [a] E—{H
W R P (awaitable object), M) PEAFHLAT I S EV AR B A, P ELBEL T yield AR
.

WM yield @EEIAT, ERAOIEHATRE (OGRS MO E i oy BEAR) . H3ER 5
E2BEREDR -8 anext () BRI PEG0R 60, & & (P IE19A0 B
1. #2(E PEP 492 fl PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WMHEFRME—Hawaitable (P FEYF). asyne for GRHTIERIEERE __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (EPE) BB LA BB, S {E K2 REE (0 F 257 i 5K (dotted expression) fit 44
WS B B, WY o A —HE M a, HIFZEIEREL 0.0 B3 .
R FESLHE, H T R F A identifers 7 96.2 AT (dentifer) O RLA7 T
(1, GIANfE setattr () o BRIE R B A MEy O ) B 20 B 5 XORAE I, T2 FE B getattr ()
AT E

awaitable (WZEfpPpf:) —EVDATE await B X P HPE. BRAR—coroutine (), o2
—{fA __await__ () method [J¥{. AiE2(E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-25M## ), 44 Guido van Rossum, Python [l

binary file (_fERIKER) —MRBEEREIURE Abyres-like objects (FANITCHEBYIME) Wifile object (REZEPIE) »
THERIR RN AR (rbr. 'wb' B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ i0.BytesIO fl gzip.GzipFile .

i 2(Eext file (SCFHER), B HREEREBAMEA str YIFHHHEED 1.
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

$borrowed reference WEY Py_INCREF () PASSE i (in-place) ¥ ([FI[Flstrong reference 245 g ik MM
BRI R BB R AR K A I 2 IR 2 i gisEE). Py_NewRef () eRzUH] I BT — Wi srong

reference.,

bytes-like object (JEPLCZHEWIM:) — 1 4% bufferobjects H EEEI[E ) C-contiguous BRI 1. SO
JiH W bytes, bytearray fil array.array ¥, PARFFZH WK memoryview ¥4, FHTH
E?@ﬁﬁﬁfﬁﬁ T B R A TR A A R R TR R A . R R AR R FNE R socket (1

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

memoryview,

bytecode ({ijC&l#%) Python [ 54T € 1 4 % B 7 JCALES, B2 Python F23U¥F CPython H %% Hh i EAS
FORYE . ACAS R S coye RSP, DAMES AT — A R R REE S P (R DAR
PR AA S B AR BN C AL ) . B [HEIFES (intermediate language) | $8[E)2 8 F T#E— M virual
machine ([EERRs) I, s EIEEMERES €07 THLEE (17 0 AL G 3 HE (K 25 A (machine code). BLH AT,
P TCALAE P G 2 VR AE AR [ 1 Python [EJEMERS 2 IHEAVERY, tUARBELEAR R AAS Y Python 2 [ 44515
E

(TG 6 24 27T DATE dis ASSAH A [ HH SO H 4R 3
callable (n[PERUPfl) — i callable 2 W] DA IF I 9 9 1F, WF U IRg AT BE LA R TR A — L5 1 80 (5%

Hargument):

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

— Al function B EHE AR fymethod HB2 callable, —{HG BEVE __call__ () FIEH class 22 B Bt )21
callable,

callback ([nIMF:)  VEE)S | bl R ¥ — {8 @IS (subroutine) B, G 7E A I KA IRy BB T -

class (JHE)) i F A e r A & 2 e B . Class 197 761 & € {2 7% method £ 38, 15 %¢ method
AJ PATE class [ B BIl_E T THAE

class variable (Bi[F5) —{H7F class T E s, HIEZ HAELE class JEIK (R HIAZALE class (I EGIT) ¥
B RSB

coercion ([EViIEIRL) e ¥5 K Wi lAS [ 24 [E)5 | #r Vel AR v, e — R BTG B0 [EE) S — R 2 (B ) gt
#(E) (implicit conversion) #A%. B4, int (3.15) EiiF B (EE 3, (HFE 3+4.5 H, &
WOR AR R ZE] (—# int, —{H float), i Wi fl 5 | #s 8 A E B EIER R A B E 2 2 A4 REAH I, 550
WM &r51% TypeError, AIREIGEIGIEAL, BRI H5 | BEUES 2, ©IEL 2 b ARG
IERIE (normalize) [EVFH[EI M, B4, %H £loat (3)+4.5 MiAREHE 3+4.5,

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
bz Al o R ESAL (-1 BPFAR) BBy, B AR E R p (] 1, 7R T AR AR
%3 3. Python [FI 1 #FIMAY 4%, B2 MEHMRERFREY: EaRE —MRMN 5 Pim
B, B0 3+15. AEE math BUAHER T AR M R ER, #FH cnath B4, 8002 —
TR R BRI RE . WRAREV A G BB B M aRoK , IREI ST REREE IR AT DA% 2 b 2 E A

context manager ({HBEFFANE) — M 77 A6 with B ir REBEENY M, MERBERER
__enter_ () fl _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (15Bissl) — s, HAET DARSE LR SCHIREIRTN A BT Al 15 JE AL AT 46 I 3k i
{71 (Thread-Local Storage), #rH: W, — RS MERMAITH TR A ANRIME. SR, B ESE s
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W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO R A8 A AR S b HE S, IR G I 2 1 B RIE R . 7E 2 4E) (multidimensional)
C-contiguous [ 41 v, 4 5 A7 1k (9 JIEUF 97 B9 4R I H IR, B — R R [ s fb i, AT, 7
Fortran contiguous [§51 51, 5—{f3 5|15 (bt

coroutine (If#%) 1A 2 AIFE (subroutine) fy—i S EIREFRAYIA . BIRE R AE KL 05 1 BBl A [EIE 5
— IR I EEBOR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
RABEAE. SIRES(E PEP 492,

coroutine function ({FFEEA) —1F [alEcoroutine (FHFE) PR, —MHFER R EEDL asyne def [
R EsR, ERAEer 4 await, async for fl async with B . SLLpEH PEP 492 5|
Ao

CPython Python F2£E = U IEHE T /F (canonical implementation), #{#EAiFE python.org ., [CPython | i&{F4#f
FETEM BRI, AR WEEEL TSRS W EAE, B0 Jython 5 IronPython.

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, B HE—HHK L
HY%#(E] (function transformation) . S ffigefi)H A&l 2 classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA 8 e U FRAE R 3R R SRR -

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

@staticmethod
def f (arg):

Class WAFAEM A IS, (EAEARELEBA T M. B EL %, H2ERUERA class E 5%
IR A

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {J¥{. & —AH
class JB 12— AR, ERR RS T E ere @A R s . WH, M a.b KRB, E
EIRR AR Ry, Er7E a 1Y class FHLAP AR A ARE] b iI1F, HA05E b2 — b ey, RIATSEEA
%% method G . SHEIAZR A BEAR I VR AFLAR Python (RS, WEIEME LRI, Ei
IREfuFE R, . method, &4 (property). class method. [FJf method, DA J% ¥} super class (SCKEF)) Hy2
e

Bl 72 4% method YT &, 752 (E descriptors BRI 46 .

dictionary (‘72) — & BH H [ 51 (associative array), o 4T 55 1 68 & Bl WL ) B (E . G8 mT DU AT A W
__hash__ () f1_eq__ () method (¥, FE Perl higifR[EIZEE] (hash).,

dictionary comprehension (‘P L&sAIERY) — BB TE, AR08 T EC 14 o i 43 s 4 o
2%, [E I oA -— 7 ia {5, results = {n: n ** 2 for n in range (10)} &F4f—
Ao, BAETHE R {En ** 2. #2[F) comprehensions.

dictionary view (‘FUUEE#B!) 7 dict.keys (). dict.values() M dict.items () [A{EHFH9HEE
FHuigtl. EMRA T Al I H B B, EFORE TS E)NE, Al g s e g .
TSR EIE R List (H351)), ZHMH 1ist (dictview) . #EZ[E dict-views.

docstring ([EIW<pzih)  —fA1E class, BT, (RES—MER U B 7 H S0 . BERETEE M
TR B 2m, (D Erpmaas Pt [EHOA BT class, B _ doc_ e . diREw]
FER T AZEBENY (introspection) ARIEVEE, [ & 2 W14 VI SO e i o o7 2«
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duck-typing (W5FRIE]) —RERECREEHENS , ©AEHE A4 (i B E e 2 B e 5 HoA IEfERY A
T BUm A2 B S, method ol & P @ B A DG RF Sl . (TR & B ke sk 5 —EIG 71 FLn e s
B—EWs+, WEE gt EgT.)) REEREAEmEEEEE, fofstmiE(aeg e s
f, (polymorphic substitution) &8 E () & iH M. TE T RUE R type ( jﬁlSlnstance T
W (1Hmuﬁﬁﬁ', W7 BUET T DA 4 % 28 R B8[E) (abstract base class) ﬂiﬁﬁﬁ ) BRI, Bl P’ﬂﬁ-ﬂ%
hasattr () HIE, BR2EAFP B ETEME .

EAFP Easier to ask for forgiveness than permission. (#53REXHFERT I ER Y ) BfEE R Python %5 &
G e B B R Sl B M AR, (B 5% B B R P 151 b . 33 R i (B LM v JRes , HL
O RIFAEFF 21 try Fll except PR, ZEMEFFZHMEET (Fl0 C) # WHILBYL JEM I T %
s

expression (FEFIX) —BO DARGEALERR A REE . EAEEE, —MEE R SCF. 4. B
B R U Y SRS AT PR B, T iE LT AR RE [ 4 — (R . Pﬁi%%ﬁ—mnn EENGLESEES .3!3
JITA 1) Python 55 5 HErE AR 2 E B . 7N —Lstatement (BAR) ANEew /EEE X, fla0 while,
HA{H (assignment) 2 BUAS, 1A ZER .

extension module (HEFEEi41l) —1HPA C 5 C++ S B3 AAL, ‘& fi ] Python 1) C API ZRELAZ . I f ] & A%
AASHET T E

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

file object (R¥Wfk) —RSE{d ) & A 22 & A (file-oriented) API (1] read () B write () %% method)
REVEIRIE IR E . R Z YT a9 2R, & REE % o 3 B B mi AR 28 ol 2 LAt S 28 ) i
TEAsuGERICE S (BIAEREE A / S OB ES . socket (3 ). 4F(E (pipe) %) MIFEHL. A%
LYY REE 5848 E Wt (file-like object) BY % 3% (stream) .,

L, A=RREEYO: AR =B A0 5 BRIEm = A AU T AR R . BEMMNTITE 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KERSZRMM:) file object (FEZEWF) HIFRIFHRFE .

filesystem encoding and error handler (F§RR&MUEMEREMER,) Python At ) 1 — T &5 A5 F11 45 5% i
Hpra, ARRRES 2R L VESE RS ALICAL, PALK Unicode #3136 R 4%

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
FRECE 5|3 UnicodeError,

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

filesystem encoding and error handler (ﬁ’é" 20 4 A R 8 R 8 B pR X)) €5 AE Python [E] B I i
PyConfig Read() BB KM &: #H 2 [F filesystem_encoding, l//( K PyConfig )% B
filesystem_errors,

Witz Fllocale encoding (|REIHHR1E) .
finder (Sh%Y) —MEWM, ©&EREIELAYE import PR Floader (BALE)
¢ Python 3.3 BlR, AWM FMEY: TIAEF K L (meta path finder) E{F ] sys.meta_path,
Wi ¥448 78 B 4 % (path entry finder) € {ffijf] sys.path_hooks.
s 22[F) PEP 302. PEP 420 11 PEP 451 DA T i 2 411 .

floor division () FHUIERRTE)  [a) T EEAG{FA 20 31 F e i R O Bl B vk o WTEXMP%%E’J@.%ECE / / WJ
m, EHEX 11 /7 AREHEERE 2, 8 foat (FRENEL) BERRWEFIIER) 2.75 K. dEHEE
/] A REERE -3, HER -2.75 gié TG . i52(E PEP 238,

function (PR) —EPHIERIA, TZ@EI[’?H}HLI%IEI%Q%{EO EMA AR RS M 20 7] &, ELET]
WO T R AR AT . S § 2 Eparamerer (2W) . method (J53%), LA function FEHf.
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function annotation (PRRERE) &S Wk M EEK—(Hannorarion (ERE).
ek BRI 3 il R 2 [ER - i, SE e T S 2 W int 5180, EEA—M int FEE:

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

bR U EIRE A REAE function Z2fi G FEAN AR R .
75 2 [Elvariable annotation 1 PEP 484, 'S4 IWIhfE . MR EBNREEBFE, BE2

annotations-howto .

_ future__ future PR : from _ future_  import <feature>, ®F§/R4ERsefi FABLEAE Python
BB A p o R E R A BB A SRR SE, ARmee s mi 4. T __future_ BUHNIFEET feature
(shee) PIRERYME. i import MUARAH S HARBORME, ARTTAG S {RB T B8 AT IR oy V3 )
BT, AREMEEE G (REs) mEmEZRA6E:

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

garbage collection (Li3MIlk) Rt fEBEA PRl T IRe, I CREY A . Python ATHIIR A0, /2%
2 JEHL (reference counting), DA K —{ BE [ Ag I 71 o i 2 B4 B (reference cycle) f 77 B 4535 Ml 2%
(cyclic garbage collector) ZRFEAL . B3R IS AT PAGE ] gc ALAH 3 L EEr T o

generator ([E14:2%) — M €ralfHigenerator iterator ([EVEZRENCEE) M. BHEEKRG —MHERHKEL, H
ANRBRERET yield AN, REEE —RIIMME, BLE AR for [, ZJ2PA next () B,
FRRAG R A — (.

B AR R R — B g ha, (HAE R, AR FoREA BERE. B HEE
(2 BUREE RS, ARkl A se R HeE, DA 3%

generator iterator ([EA:ZSEMREY) M tigencraror (E1AZR) BT P
M yield ¥R HART, ERCAMIERITRE (FO4E B s s e Py BOA) . EEIA %
B 28 IS, B e s kA b B AT (B VR ) P PRl B2 T3 B A ) bR U R[] )

generator expression ([E:ZHERR) e mEHESCHRERR . BRENRMG MW IEFEER R, ZiiiE
F—W for 4], Z e 7B, HE DAL SRR if ). A AERgEINE
bR B (1A Z2 (e -

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

generic function (JZ%IpAR) — Mt 2R A AR R, 7% ek 2 & SR ) i B EDEE VR AR ) S5 gy
SO B R G VIR RE 1, 2 by SIS 3Rk (dispatteh algorithm) SRIEJZE

%55 2 Flsingle dispatch (B—3FF) #H3E#EMH. functools.singledispatch () HAizEFl PEP
443,

generic type (JZZIMI(F]) — 1 GE[E B 2 Hqk (parameterized) Hrype (BLUE)) 5 JEH 2 —M AREE, §2
list fll dict. BN EE = fEE.
2Pz B4 HE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL #2[Flglobal interpreter lock (4382228 81) .

global interpreter lock (ZIRFLFFESBY) CPython BLREARITGE A BN, A DARECRER R A — LA T 46 g
AT Python [fjbytecode (FiTCHIA) o B YRR (4GB E A RE), G dict) [y
[EVf 747U (concurrent access) [ &/, MAKHI W] LA fL CPython W EEFE. S B ERan, @00 HEAE
W25 (EIZ 117 4% (multi-threaded) , {FAAE 2 @ 4Pk Bi 22 B PR 48 1O A28 REEHR L — K0 P4 T4

(parallelism)
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SR, A7 Lo AL, MR R EE BRSO, B MRS O AT IR A e A () & R s 4
(computationally intensive) f{/EH5HE, AIDASEK: GIL. B4k, FE$fT VO B, GIL 482 ey fiis:.

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 (#EEIZURER) pye) — 1 (7 TCALAS (bytecode) B f7A, & (ff FH A 1T AS /2 3 B SR B il 22 119
BB, R EH A RE. 752 [F pyc-invalidation.,

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

A[ #EEME (hashability) i —{##7447] A1 dictionary (778) AR set (FE4) MR, HIELEL &R,
REEAE HERR A T A ENE.

RZ Wy Python AT ZAEIAY(FA R TN s WTARA R (AN list 5 dictionary) [EVARZ: TiA T
S5 Ay (B4 wple (JCAL) FI frozenset) , HUEHE M2 nT A EN, EMA S A 2 EER.
LR E class ROEBI, RIS L8 (4 G i I—PF’EIEI’J EATE A O IR & A A F Y
(BrFe Mg ), mermREERATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (%‘Aﬁ;ﬂﬁé ) . idle 2 —EE AL
AmEA I ELRE AR TR EE , BN Python HRUERMESA TR —E g fit.

immutable (Anf8s8fE) —HEAREEEMDC. N8P EREET . F9A wple (Jodl) . BN
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 R A, B4 dictionary (F-HiL) FR At — i 4

import path (FEAMEE) —MALE (B{yk/858 B ) F95F%, ARSI B2 A import BAHI: , & ipath based
finder (FPBERAFAGES) AL E . 7F import JH[H, A EHFEHEKH sys.path, {H
A T4 (subpackage) M5, TMATRER K H LEMH) __path_ Gk,

importing (FEA) —fEiEfE. —fEMAL A Python FEAGHT AZ B ILIBAE, Bl o) —AAL T ) Python £&
X AGHE o

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

interactive (ZLEhiy) Python f7—{f B EAR , (B FRIm AR F] ATE LR & 19478 7 on il A BOA sURE S
X, ZHRTEMEEARI TR . QEEH python, ANFEALMEIE (7] RERE 4RI B
POERFLRIETE ). Emiﬁﬂ%ﬁ%ﬁ*@%@iﬁﬁéﬁﬁ%ﬂ@E‘Jﬂkﬁlﬁﬁﬁﬁ& (FERLAE help(x)) o

interpreted (FLi%I) Python j&— M B il 5 T rE S, ARS8 ] BE A LEAROR HEE {5770
SR (tcnodr SiER AT S don A T B A A Skt . 2
BEATE . Hisih s W s s A E AP / BesER, A e MR =X & i T g .
Wt s Elinteractive () .

interpreter shutdown (Y;#25BP) & Python EELR#i TR BIPAIE, BEEA— Tﬁlfhﬁﬂiﬁﬁubﬁx, TE B B
T T Bl e A A WJZIH*%@*IJ%@ B SEERRAES . B & 2 WRIEIY 338 =k % (garbage collector)
15 AE I 5 0 F 2 F 5 RO Al A% pR 3K (destructor) B 555 F Y [A I (weakref callback), [EJ#47H: A AR
5. B EA B BEp AT O RE RS el B & G b, REE B E TR TREA A ER T (8 A B
T2 R AR AR Bl R A )

HEG I F2ER, & __main_ BUHBEPOEFTHEIA T SHATE

iterable (W[[EfCHPE) —FAEE— R o] {8 — 8 b s B i 9 14 Efﬁ%@ﬂ@%?@%@?ﬁﬂ@f?ﬂﬂ
(8Kt 1ist. strfil tuple) FRELEAFAIME], B2 dict. Hi bt , ARARPTERMLAT class 4]
ff, HEIR class /5 __iter_ () method By 2B ESequence (JF4) #EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(S BB 4 Dt dter O B, & @RI F P WIS JLIED S A A oL
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HE4T—ki (one pass) MHEE . (i HEMCESH, WBHEA—E R iter () 8L {ATEIENCESI:. for B
W F B EMR RS L, Gy R R Ay A A, AT P W O s B R
Wi s(Eliterator ([EIFCHE). sequence (J¥3))) Figenerator ([EVERS).

iterator ([EICZY) —(HFRERRMDE. EEMPEYEMREA __next_ () method (o & EIEL
B next () ) EKFRIEERFTASER . BATA &R, HlE5% stopIteration fil
Gho BERE, ZENCEIEC AR, M T3 next_ () method fiE—0EnY , &R H Gk | 5
StopIteration. [EMCERLAA M __iter_ () method, E€rmEEMRIWIA S, B DA%HEE
A BAE T ENC 4, FRT AR A K 22 i A A T BN 35 A . —RIIHERR Bl 5N, 2B ZE
#[EIft (multiple iteration passes) [JREXM. — AP (B 1ist) FERFRARMEHIES iter O
pRNETE for [EIE A ERE, #eFE MaemnEResg. gABERHSERLE (ZimEft) K,
W e a—m B P A . A g S EU R, ARG — S A5

7E typeiter SCH AT AR 2T 2 R
CPython FL{i:ANEI: CPython EURNRIGH N @i [EFAESR __iter_ () ] BMEE.

key function (EpAs) 4R =CE )T R (collation function) & —{ AJIFNY (callable) pE;, ‘B & [Hl{E—1F
JAHERE (sorting) B 5E ¥ (ordering) [A{E. i, locale.strxfrm () ¥ ACEIE—18 T fif WIEds o HE
JFE B HE 78

Python W2 T H., #4532 DA s AR HT R o 7 8 A 730 B EdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

f TR AT A S — M R . B, str.lower () method 7] PAYEEITN 4 /N85 HE 1 48t R
Ao B0, — MW A lamoda ER AW, fIA lambda r: (r[0], r[2]). FH4b,
operator FEAH $& M4 T = 1 5 o8 =X B 2 5 8 =X (constructor): attrgetter (). itemgetter () Fl
methodcaller (). BRIFAUIMATE A R0 E0, w2 EmHET .

keyword argument (3 o18) #H2Eargument (3]3).
lambda H 8 —expression (FEE) FraLai)—8 E 4 TEK 2 (inline function), A 5% ok s EIY ISR (E . #
57 lambda PR EEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JRM&AT.) &M Al EAS S 7ERATIF I sl 2 w7, WML SE AT«
EHEENEEAFP 7 0, HERROGREAHZE 1 BikHIFTE.

2R, LBYL =Ua7E [ =1 M [#817] Z W5 IA T BEWR{: (race condition) 1
M. BIUnPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2R R Fl, G mapping RSB T Kev, MIMFEATEHL A AL 35T DA Bt (lock) S
EAFP #i i /5 X AARE

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

7E Windows [, &2 ANSI U E (code page, filfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: |5 duk 4 A .

Python {ifi [ filesystem encoding and error handler (R§58 R4 SmAE ISR I K ,) 7F Unicode & 244 f A1
PLICHLAE 244 R g A i)

list (:#3510) —fH Python I ysequence (J75)). EEERILTIE list, & HE TSRS = iy — {6
51| (array) M AME—(AGEA RS (linked list), PRIEFHOTER IR I EHEELZ O(1).

list comprehension (HiFI&EAIES) AR 5 PG R JC 2, [EL I BERAS A1 list
EMEA RIS, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 &EVE 5 list, Hh a0 3 255 EE], FraMEun /s 07 8 (0x..). 1f FA)28 8%
M. WREIEE, H] range (256) HRYHTE TCEAS 9 R .
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loader (HEAZY) —MHAEEB ALY, EUHEEFK MAE load_module () ) method (). #K
ARSI S finder (HARES) [, B2 AEHR(E PEP 302, Bijitabstract base class (15 5,
#%2([F] importlib.abc.Loader,

magic method (FEMT 1)  special method (5% 7)73%) B—MAEE X R .

mapping (¥H) —HEZWIE, BB RHENEIR, EARE{E abstract base classes (JlZ B ITHE])
Mapping B{ MutableMapping frfgE 1) method, #iflfl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (JCIEISapbEES) —MHLK MW sys.meta_path T BIEH finder (FA5#s) . JCEEE G
B yh 12 o8 F 4% %5 (path entry finder) FB{E 2]
BTN TCIE R B A PY B AE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —7# class [t class. Class & &A% & @7 —fH class 7. —1H class dictionary (F3t),
DA, —1H base class (F:JEHAE]) AY%F%. Metaclass 5718 =058, [EE73% class. KEZHWY
PR HE  GrB I — R B Python MOAFELY B & GBIV 7 37190 metaclass. s
WA TERFZM TH, H2ETFHEERE, metaclass 7] DR ALEIR BAEMMMEE S 2. Mg min
FCEVEYEAFEL, AT A GBE R EERBIEE (singleton), DA KT HABAT -
% % #R] DATE metaclasses 25 i Pk 5] .

method (Jjik) —fH7E class A MEIH e SRAYRA. QIR method (EEIH class Pl — B HEgnn, HI
e G BRZ BV A B 1 88—l argument (5190) (M5 BGEHEWREE] self). &2 Efunciion (
) Flinested scope (HMRAEREL) -

method resolution order (J5iEfRMINAT:) 5 AR IE T RAEE I B E R LT, base class (FEHHE])
W AR NEF . BIRG 2.3 iUE 4, Python a8 A (i F A AILANE, 52 Python 2.3 Jift )y VA fil M
JIE o

module (Bigl) —1FE&{E Python F2=A% 1K 414k ¥4/ (organizational unit) 414, FEAIE —Wa4 s, ©
A E AR Python {4, BIALEFE thimporting AR, PEEA ZE Python.

it 2 Elpackage (£1F).

module spec (BZBIRE) — a4 25, © A5 HREABAE import B &il. © /& importlib.
machinery.ModuleSpec H—1E & .

MRO 7 2:[Flmethod resolution order (J7¥ERMTIEIT) -
mutable (W[EEPE) WY DAMCE B MO, (HAERFEM 14 O o B2 Eimmuiable (AT EYI1:) .

named tuple (Fif#7C41) #i5H [named tuple (Pff44C4) | 2 461¢ tuple AR AL ATAUEISE class, HEMH]
27| (indexable) TCFR LT DA FE 44 S A I . 35 6 TREK class 0 1] RAFL A HABFRIE

A HE7ZE R named tuple, 3% time.localtime () fll os.stat () [F{EM(E. B—HH 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

454 named tuple J2EIEZIE] (40 1-61). 23, —1H named tuple th 1] DAGE— M8 IEBLH class & FEACHT,
HEE% class 2 #KH tuple, HEFR THIAMAL (named field) BIAT . ST class AT AT L%y, WAl
DA Tk e =X (factory function) collections.namedtuple () &, BEF AT T —L%F
HF) method, JE 2% method 1 GE &7 F 75 5k (E)7217) named tuple 1, JEVEFREIK) .

namespace (fir #2%5IH) SEMBEREFFIOHLTY . firds 25 M2 DA dictionary (FF00) BEEEAE . A7 RIS . Axiekiry K [E)
HR 42 W, TEYEH (78 method H) AT SRR fiv 44 23] o i 25 I oh By L a4 5, ARO0R
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WA L. B, sl builtins.open fil os.open () EFE#E T M M4 25 AR H . 428 M
FE £h BB 5 2 2 MR RASTA AR B A — R pR X, ARSI PTG Pk S v Akt . BN, & random. seed ()
B itertools.islice () MR, B K ENEH random fll itertools MAIFEFEE,

namespace package (M2 WEME) Ml PEP 420 package (£1F), ‘B HAEEEI T4 {4 (subpackage) [#)—1H
e s BT REEA R E R, 1 E AR RE e AR —regular package (IEREM),
HEEMEES __init_ .py BEEE.

Wit Elmodule (Fif) .

nested scope (SURIEMIE) HEF)2 8 4ME E 3% (enclosing definition) H [ S5 80 RE 17, B2HIAKEE), —{FmR =,
R RS MR rh ez, WEERE2EsNEm PR, s, EESEET, #EiRE
PR A 2 IR, T A R . (e s R A e [ S s L A TR, Axdeisda
BAEAE a4 2SI A 8B A . nonlocal A ¥EANEEREETE A

new-style class (FiAHiE) —EEE4, ©RIGHEEN AN class Y FIT I class B . e Python
A, HA B class A RE{H ] Python BB . ZHMIIRE, %2 __slots__ . #ifiik#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

object (W) EAIRE (BHEE) AiliE#NITE (method) WAETER. BWEEATnew-style class (7
FHAE]) e #& base class (FJEHE]) .

package (£:F) —Fhnl & el T & 1 Python module, A Pk, WEHA _ path
JE Y] Python A5,

A2 Eregular package (IEFIEA) Flnamespace package (x4 a3 &) .

parameter (2) Tifuncrion (FX) = method & &H i) — 1 fiy 4% T (named entity), ‘E5I]5% b\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
ERZ UM EBZHA, BIAILATHY foo FI bar:

’def func (foo, bar=None): ... ‘

« positional-only (FEBRNOZE): FaW]—E e+ I AL E B fitny s [ #. fERXERMSHIIRT &
—f8 /o0, WA PATERZ T OUHT T E SRR A 2 8, BIANAN Y posonlyl A1l posonly2:

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

o keyword-only ({EFREHSET): 50— M0 HAEDARH S PR b5 [ 8. ER=CE RN HIFE S, 1
AT R U L ¥ 2 ¥, (var-positional parameter) B2 B4 * o0, SURT DATE AR 77 SR KR
BASET2, BITIPANH kw_onlyl Fl kw_only2:

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

o var-positional ({EZWEAIE): FEW]—PRREVMEREF /ISR BRI AET | B (FEC P2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
(ERBIRT I B2 A . S YR Bt B WA BT B L+ ACESRNY, AN LT i
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 & i, AN PEP 362,
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pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

path entry finder (P&7EIHH =-8i2%) ¥ sys.path_hooks H1FJ— 1 B BRI {2 (callable) (7 Bl — 1 path
entry hook) Jr [REE () —T& finder , & HE AT PA— Bl path entry g SiASEH o

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (BfRIHH[E]) f£ sys.path_hook 5|3 i) —{f i 0 M {F (callable), & HIHE 4T 7E
— AR R path entry WAL, W & W —{Epath entry finder (FAEIHHE 240 ) .

path based finder (FLREEFEMIERGEY)  THRRAYTIAAE F 48 22 (meta path finder) Z—, "B E&AE—{#import path
i AR .

path-like object (BURISHIME) — A LR E RABWY . BEEEY 47T AR — M £ R BN str
5 bytes ¥, BB os.PathLike @ MWWIF. FEHIFIY os. fspath () R, L
18 os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER FHRAEMR str & bytes B&5H. B PEP 519 5] A

PEP Python Enhancement Proposal (Python }4([Fl#£%¢). PEP J2— a3, ‘B HEE] Python #HRE k&
i, BOZ A Python (1) —fE T DI BESRL I REMRR P FIBEEE . PEP [ % SR (L R 1Y B AT 3 8 DA S e
FEIIRERE A .

PEP [(WAFTEH W, 2 MREE I DI REAFEEE . AL T Hh BR A 50 R G 72 e, DAL WA Python
fos st EsR ), S m A 3 . PEP (O i sie D M s S H.
#2([F PEP 1,

portion (¥s5y) TEH-—HEPR—MMERE (M RERFEAE— M zip Bh) , BLEERE Mas = HEN
(namespace package) B 5k, WE PEP 420 H1)EF.

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

provisional API (%47 API) {7 API 245, A5 ok =X )8 Y a8 FH 2514 (backwards compatibility) {47571,
MR WHER Y APL, BESR IR, HRErMeE R B iy, Mam BER e ERR s E, (Hing
BTN BB EE L2, MR BB BAHAER S E (OB BRE ). Sl EErg
fE i E) = A APL YA Z B AR ZSE N B ARG G it ge iy, M A g3k,

BT AT APL, [ fR N AHZ 8 S L G it (B [ e MRE 5 — St B R, 1)
SR AT R — A I AR AR I AR 2R

T2 A A A B A o X R RE R 2 R R A it Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B R o i
2[EI PEP 411 [ f#t 55 Z 401 .

provisional package (¥{7E1t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x RINMAKIERE (RAARTAIRERY, EREE 3 A Esm 2R AR, ) Wl A%
#[E] [Py3k].

Pythonic (Python Jalki) —fEAHKE— B (AS, EMEM T Python 38 5 ek WA I, , A2 6 H:
i RS ACE AR RES A . BN, Python Hr L — MBI L, 20— for BuAX, %
— T EUC R TR TR AT EE . w2 HAbE S A SRS AR, FT AN A Python A
A TR (o] — (A B e AU

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

2T, PAR AR R . 3 A4 Python Jalk :

for piece in food:
print (piece)
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qualified name (P # /%) —f [EMEARE], BHEURTE— MBI S AE F 3 R A 2 819 class.
PR (Dl method 1 [BAAE 1, W1 PEP 3155 R ESR. S HATRIG )RR UA class T 7, FRE 24 RS
A REAHA -

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qgqualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qgualname
'C.D.meth'

AT BN, ©ATRE & & (fully qualified name) J2&32 7R sz A 1) 52 B B 7 PR B AR, AHEATA0 1
LM, Fll email .mime . text:

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

reference count (ZW1H) B YR 2 BREL A0S G F ISR, e g
H (deallocated) ., 22 W8I #GE H7E Python R H AR, (HEENZCPython BAEK)—MBISE K. sys
WHEFR T getrefcount () PR, FERFREHTAT AT AR MY 5% o X 2K [ 3 — {45 0 12 ) 22 BEGG H

regular package (IEBUEME) —ME S package (BF), HlI—MEEE __init_ .py FEMHE.
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [FJEBI— (8 B 4, BB e E S E OB M, DAY B dictionary (F-H) |
R RO . BEAR BRI, (E e BEEE DA R, e S DR B 4G SR A — {1 AR Y B
(memory-critical) {1 i F A2 2 T A e RSB B 1 2 LA T

sequence (J:81]) —AHiterable (PIECYI(E:) , EiE# _ getitem_ () special method (455K 3E) , ffi
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

__len_ (), HEWHEE B (mapping) AT, HEHA R XM AT immuable # , i
A,

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIA _ getitem_ () 1 __len_ (), EWHIT count (). index (). __contains__ ()

__reversed_ (). EEHIEARNEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EYCH ¢ b iRl a s, Ei
BRI GE R PL—# set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B —fEE set: {'r', 'd'}. #E2[E) comprehensions,

single dispatch (¥.—3H)%¥) generic function (ZHR) FAEN—MEER, TELL, BEMSRERERE—F]
A,

slice (WI)) —M94, BHlE S —Bisequence (JF5) WIHE—TB4. B —BUI R 2 B N AT 9E
(subscript notation) [ ], #EAH LM, HESFE MEHEHE S, il variable_name[1:3:5],
TERESE (N FF5RmERS, @i slice ¥t

special method (¥§%kJiik) —FE @9 Python [ BJIFIY (K method, F i MR AT HAE @S, Biltnin
V. 5 method 1144 R & {F BIEE AN 45 B4 WifH RIEE]. Special method 7 specialnames H1 ZE4HEIRA .

statement (BjiisR) BOAZ (L4 (suite, —EFECHG [ R ) i —AB4r . BRIAKTT VAR —fexpression
GEFHRX), SO ARET (Flanif, while 5f for) MEMAHZ—.
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strong reference ([F}Z21) F£ Python 1Y) C API #1, 585|238 A5 H I A rx 51 H . 7
A7 | Al B Py _INCREF () SRAHGRS | H mAE MRS | B al i Py_DECREF () KRBT .

Py_NewRef () pRzUR[ FR B, — B HREI2 IR . @H, 7R B E2 WA 1E R b, WEEZE
Z M ERFY py DECREF () R, DAk ElR—M 2.
WaksElborrowed reference (&2 H).

text encoding (3L 44i%) Python Hi )57 5 2 —1{f Unicode 5 %f (code point) ) 7% (&iE¥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) J .

A ZREARIF SCTF P LSRG (codecs), EMBEALRE [CF#is .

text file (SCPRER) —HEEEREBRE A str YR A file object (FEZRWIMF) . B, CFHEEEBR LE
FEBUN AL [ 1 &R (byte-oriented datastream) [El€r [ &) g Hitext encoding (SUFEHAE) o CFHEEM)
A DAICFRR (e 5% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIOo f}
B,

FitEbinary file (EFIER), B2 —HEEEFBUNE A 81504 S 91 (bytes-like object) IREZY)
4

triple-quoted string (=5 [9E[Ely=H) B =558 () S5 19E O) WTEELE R — M7 . SR e MEE
A ERAEEA S 58 B i AN R, EEERFZ RN, B RAEAE . e MR AT
WA R BEE] (unescaped) (1 55| SEAEES |55, Wi H & A 7504 I # 48 7 JC (continuation character) 5f; A]
PABSH AT, dE AT e 4 5 (P 7 R AR A .

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

type alias (BEIEH) —MEZUEY RIS, Zimts 20 & 4 — AR ET (identifier) ¢
RAEVEL SRR [EIR T (rype hint) ARG . BI0:

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 HIIRERIRIA .

type hint (BEWE/R)  —Tannorarion ([ERE), EHEE M5, — class 81451 p& 2 ) 2 ik o]
f T I 2.
RIEHR R E BB IERY, 1A 289 Python B, (HEMBERAE M TERA M, Ehgl;B) IDE 5
AR S )4 (completion) A B (refactoring).
SIS class BRI ORI ) rRERRR, #rT A typing.get_type_hints ()
AT

2L typing #l PEP 484, 5 I RERHHIA .

universal newlines (ilif[EJf7'y ) —FEARE SCFIR (text stream) B9, €% AT A S ERREIE-—47
M5 . Unix F7RBES] '\n'. Windows &% '\r\n"' FIE R Macintosh {&%) '\r'. %[ PEP 278
I PEP 3116, AN bytes.splitlines () M.
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variable annotation (52U(([EF%) G class B annotation ([EfE).
[Ef 5 ok, class B PERE, (B2 SeIEMEN:

class C:
field: 'annotation'

SWEREE R AR R ERR T (ype hin): B0, EESEFH RIS int CBE) -

count: int = 0

5 EVRBI A P annassign BE0AT REAIARAE.

# 2[Elfunction annotation (FRF[EIFE) . PEP 484 11 PEP 526, WA IIhGER. BN ERN R
B, 535 2[E annotations-howto .,

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
E}Eﬁ FEXAF AL RN T4 Python BEIE (M, IAS € 3 [A]— {1 &R 4% _L3EF 769 HoAth Python JfE A2 194 7(E)
TR

W2 (F venv,

virtual machine ([EMEEMERS) 50 4 th WM T 3610 RS (computer). Python [YEBEMERS €81 T i byrecode
(FLTCALRS) Ak T8 0 A7 TCALAS .

Zen of Python (Python 2[F]) Python S¢rts BT 5 %, HIEZAA BRI GEH ILRE & . ses T
PR H B IRAFICRIMA [import this] AHUREIE.
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BARIELEFIRA S 14

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

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

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

B.1 Python {895 Bk 1

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

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

C.1 &icio

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

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

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

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

ZERRA | BE Fh HaE GPL 1H& 1 7
090 1.2 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF p=s
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24 | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.10.19 i) PSF iR &#

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

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

3.10.19 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 3.10.19 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 3.10.19 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 3.10.19 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
3.10.109.

4. PSF is making Python 3.10.19 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 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, 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 3.10.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property

(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 g CWI B &

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 F}* PYTHON 3.10.19 [FBA3 #FI#2 E#Y) 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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

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

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE B % (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 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& 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 &8

http.cookies HiZH L& DA A :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

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 HIglL{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 HLAL¥SHA kqueue 7 MHIAL {5 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 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
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 Ed dtoa

Python/dtoa.c FFEHRML T C /Y dtoa I strtod B, R C (18RS B 77 25 B 7 5f HARBE(E]. %A%
2 B4 | David M. Gay 7 [0 [ 4528, % & BIZET] DA hitps://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N#E. 2009 4FE 3 H 16 H itz il R GAHE 256 & AN iR R B B2 fE = 0 -

/*********************~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

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

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

(T IUakss)
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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 MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) 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

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

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

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

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

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

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

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

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

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

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

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

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

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

2R R AR A

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

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

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

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

(Rt

84 Appendix C. ;53 {Big




Python Setup and Usage, ([ 3.10.19

(R —H)

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 R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #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.
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C.3.19 audioop

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

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

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

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

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

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

=
i
|mit
If

Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

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

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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5"5%:'55 PY_BUILTIN_MODULE_CFLAGS, 29

...,53 PY_CFLAGS, 29

-7 PY_CFLAGS_NODIST, 29
command line option,3 PY_CORE_CFLAGS, 29

SAPPDATAS, 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

Rk 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
CFLAGSFORSHARED, 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, 28, 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
LDSHARED, 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 (FE[EF[EIRE) ,54

attribute (}%’Ti) , 54

awaitable (T&&44) ,54

B
-B
command line option,5
-b
command line option,5
BDFL, 54
binary file (Zi&#|f %) ,54
borrowed reference (EH%E) ,55
bytecode (fiT4L#) ,55
bytes—like object (ML TALEMEF) .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 (#E#%) ,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=[no|auto|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 (##i%) ,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 (ML) ,57

F

f-string (f &) ,57

file object (FEZEWH) ,57

file-like object (M ZEMM) ,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 ([EJ4BEHR) ,58
generator iterator ([El4 Z[FEK%) ,58
generator ([El4 %) ,58

generic function (& ER) ,58

generic type (ZAAF) ,58

GIL, 58

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

Fl

-h

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

command line option,5

-1
command line option,6

command line option,6
IDLE, 59
immutable (R &4HH) ,59
import path (EAKARE) ,59
importer (EAZ) ,59
importing (EAN) ,59
interactive (E#H) ,59
interpreted (E%Q/J) 59

interpreter shutdown (HZEMHE) ,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 (JUEIE) , 61
method

magic, 61

special, 64

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

method () ,61

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

MRO, 61

mutable ([&#H) ,61

N

named tuple (Mf&JG#4L) ,61
namespace package (@& XMEH) ,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 (&fF) , 62
parameter (%#) ,62
PATH, 9, 17, 32, 34, 3942
path based finder (ERBEH FZipE)
path entry finder (BfEEEZFk&E) ,
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 (fL& 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 ([RE44%) , 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#AR) , 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, shabs:

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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