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CHAPTER 1

A 0 4= =
mITHINE
FARIAS PP E S K., CPython fi#ffrds I i 4T 5 FR45 .
CPython SZBRAN YT : HALSCIR) Ay 24T/ T B A BT ARIE . WL 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

TEff: BTN TE T N ERLRAIA C B H94 FEBLER,  EAEATH A X R Python B SCHE, {H
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,
S UL:

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

PEP 338 -- X A AT
1€ 3.1 R RAME A FRRIZIT __main_ FAREHL,
TE 3.4 WO R [l E S Rpn 44 23 Tl

MARHERRA (sys . stdin) BEHATS . FRifEd ACh o, (-1,
B BT, sys.argv BSE—AI0RRE "-", FI, EHETHRMA sys.path 7k,
5| K — AW SE i FF cpython. run_stdin,
<script>
BT script 4111 Python AU, B ROy (4 SUHIN) SCHE R GEBES, 441 Python SO, 15
_main__.py XMFWHZ, SEE& __main_ .py Y zip SIS
LRI, sys.argy BS— A TCRMETEA AT PR E AL TR,

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 AIAR 42 Frfig 1) H SR e zip SCHF, WHEMIARZ A sys.path BIFk, FHEEAEFR __main__.
py XPFHE __main_ BEHORIAT.

~T I PARR B GE T AT, R, sys . path BEREEIAH K, NS M Y site-packages
H%, 208 rH PYTHON* MR &,

B & —A HitE} cpython.run_file HiHFZ24 filename,
S
runpy.run_path () Python W] DA B H M Y45 R ik
ARG DIEIARE, (] -1, sys.argv[0] NZFRHH ("), HLLHTHRME sys.path BIFk. I
S, WERFRGE SRR, JCREE S tab kb2 AT 1 4k (200 rlcompleter-config) .
S
tut-invoking

£ 3.4 UH M HEhE A tab A2 D 52 44 -

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 Bl Hfg: -vv HI.

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)
B 4R 4

TE 3.5 BUHE R 560 bytes 5 int M.

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

——check-hash-based-pycs default|always|never
PRI BT IS A{ER - pyc UIFRYIRIEST N . 2L pyc-invalidation. 4l default i, CkEMIARIL
JE T I A (EL A 7 T B A SO RAAR P RO TE ST IR IE . 24300 always I, BT E
[ .pye XM, A2 EHE I fe R BAERIFARYE X A ISP IEATIRIE . 2430 never I, J
TR ER - pyc SUPRFAR SRR R AR SO REA TSR IE .

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

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

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

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

-I
TERR B A8 4T Python, SCRFIRIE A -E Al -s. FERR BIREN sys . path BEANVELE A BTHE H skl
AL Y site-packages H 5. I PYTHON* FREEAS f B P 200 o 3 W] DA I B 1 —25 1) B il DA
Bi7 1k P A A .
3.4 FriIRE.

-0
R assert if ] LA RAEATA __debug_ BUEAE NSRS . Sl AE - pye §7 A ZBIAIN opt-1
YRR (bytecode) X444 (501, PEP 488), HiE%: 5 PYTHONOPTIMIZE.,
1E 3.5 E L fKHE PEP 488 {22k . pyc U4 .

-00
TERH -0 BRI 2 5 SR P AR o B AE - pyc A Z AN - opt -2 Ry REC iid ST (byrecode)
344 (S0 PEP 488).
1 3.5 BCE Rk KiE PEP 488 122k .pyc X4

-q
RIETE 22 AR AN s UBCRI A .
3.2 B gE.

-R
THEMEARENLAL . BRI PYTHONHASHSEED FNEAR BICEN 0 WHERAEAT, PN A BEALAL 2 BRI
TR .
1E Python [ IRRA Y, e 308 IV A BEALAL, FF str Fl bytes IFYXI4 _ hash () BYMH” INEE” H
AT BENLE . EARENTHERA Python FERE ThORFFAAL , (ERTEHIZI T Python HERE (A EAT]
JE N AT Y o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen in-
puts that exploit the worst case performance of a dict construction, O(n?) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED JUVFAR MG A b T8 A BB — A E(H
T 3.7 WUk IR 2 P9k 2008
3.2.3 BT GE.

-s
RNEHG B P site-packages HFKFME| sys.path.
ZW:
PEP 370 -- 43 H 11 site-packages H 3¢

6 Chapter 1. $491T5HIE
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https://www.python.org/dev/peps/pep-0370

Python Setup and Usage, %% 3.10.15

-u

-V

-X

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

55 1 stdout A stderr AL vk . MEIRT stdin i TC 50 .
B3 %08 pY THONUNBUFFERED.

FE 3.7 WE Y stdout F1 stderr JiAE SCASE IAE A F 20k

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

e 3.10 R H site MHR] ASERF S BEAY S U ARAT . pth XIS

2] 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.

Bk AR AMEREIE sys. _xoptions FEHRFPERGX LE(H
1 3.2 RE T B —x 0.

3.3 #FrhinFifE: -X faulthandler 3%,

3.4 FRIEE: -X showrefcount 5 -X tracemalloc 3T,
3.6 B PIEE: -X showalloccount &,

3.7 BFIfE: -X importtime, -X dev 5 -X ut£8 &I,

3.8 HEfE: -X pycache_prefix Ui, -X dev W I FEFE io.I0Base HTH4 R &L P id 5%
close () %,

1 3.9 BCEHC: (] -X dev I, TEFAFER g RIS BRI A encoding F1 errors 24 .
The -X showalloccount &I E L .

3.10 RN fE: —X warn_default_encoding %5,

3.10.7 FiEhEE: —-X int_max_str_digits jkIi.

M 3.9 BGEARNBEH, B 3.10 il 5% The -X oldparser option.

8 Chapter 1. £41T5HE
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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 B IRE.

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 BRI HE.

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

12. IMNEEE 9
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PYTHONINSPECT
AR ARG — MR TATE, E S TR E -1 .

Jﬂz’ysﬁiﬁﬂﬂﬂ Python {4l ] os . environ SRAEMDATERR 7 A G50 o il R A ibi=tl.
SIE— AW SHE) FH i cpython. run_stdin.
7E 3.10.15 R EE L (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 B g

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 HilhE
PYTHONINTMAXSTRDIGITS

WNSRF AR BN — R, BB R I BRI 2R BT AT e I AR
3.10.7 B e

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’
TE 3.4 WUE P “encodingname” T4 PUAE 2 0% o

TE 3.6 UE R 7E Windows |, X F A2 B S 6l G v X 2 Z 0 AR 5T 48 g iy, BRAEEFEE 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.

S
PEP 370 -- 43 il 11 site-packages H 5%

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,

S
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 once per calling module

#

#

# Warn every time

#

# 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 B fE.

PYTHONTRACEMALLOC
WA AR B — N ES FA R, W& tracemalloc fBRE %} Python PYA74 Bt i) IR
Bfo A I E R PR T IR BRI [R5 B R W B K ik, 40, PYTHONTRACEMALLOC=1 HARfF T
Wi, 3525 tracemalloc.start () T RN

3.4 B fE.

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 B IIHE.

PYTHONASYNCIODEBUG
WEAR BAR RN — DR T/, WAEM asyncio BB .
3.4 B RE.

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
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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,

AL WA T

« debug: Tt BIANFIBLER . FA2 I 1.

+ malloc_debug: 5 malloc MHEMEELZH XA T

+ pymalloc_debug: 5 pymalloc M[FHA S LH XA T
TE 3.7 B 34N T "default ™ 4piRs.
3.6 HPIEE.

PYTHONMALLOCSTATS

WRBEO— AR P45, Python FFAEAER B EEETY pymalloc X 42 XI5 LA K18 5 P IRHT ) pymalloc P
A A GTE R -

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

A 3.6 FUE R AR R B A] AT TAE R AT 9% ) Python. AR EHERE N — D2 FAFER N
FERAAEATRCR -

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”.

UL TT DAL A7 sys _enablelegacywindowsfsencoding () HJ .
o] F4: Windows.,
3.6 IIUNAE: WL AT ST PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WEPRBER RS TR, WA T i G 3 NS AR . X Unicode “FAFRFHRYE I 30
PE G R AR T T Y, T2 utf-8.

WEARARMEFE B EE 0] (B SCPFEE IR ) AN FE m 38 il 5 i DX R AR B 2 1 2205
u] F M Windows,
3.6 BRI gE.

PYTHONCOERCECLOCALE

WIERAEBEN 0, FF 52 Python iy A7 Bk RHESE R BT ASCIL i C 15 POSIX DXaf i B 54 il -4
R KA T UTE-8 (U %

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 3 e T -

¢ C.UTF-8
e C.utf8
« UTF-8
MR RS T A IR i —A, A 4R 1k Python 3247 2 B RELE 24 BT EAR B4R oA B 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

12
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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 .

A M *nix,
3.7 FrhRYiGe: 1625 PEP 538 T N

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

3.7 B RE.

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 RN EE.

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

142 i) io-encoding-warning 3 T 115 .
3.10 i fie.

1.2 ARERXTE

PYTHONTHREADDEBUG
FCE A B, Python B2 &R A5 B FT BI ) stdout.
L Python 89183X A
M 310 BGEAEBE R, RE 3.12 PR

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
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CHAPTER 2

£ Unix IR T~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fil/E K241 Linux ZATH_L, HAER— ML A M . (H2, nT AR L F i St L)

RETEAATIBAR BER BT PR AT o X T DA AU R M G 13 A T iR A 11 Python,,

402 Python A7 Bl SE 228 HURAE AAT IR LR 2 v, SEMT DARRRA I 1 E 08 A AT BT . S RA
M

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

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

http://www.slackbook.org/html/package-management-making-packages.html %}F Slackware ff F°

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

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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B4R : 1386 i ' 4kEL Python 2.5.1 f4)R] F HUAS:

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

2.1.3 7£ OpenSolaris &4t

PRA] PAM OpenCSW 3REL . 22k Ko i i & F i A< ¥ Python. @l pkgutil —i python27.,

2.2 {332 Python

TARARAL H C w13 CPython, 1 JE BT @ ARH YRS o VR AT AR 2k f i & 7 iR ) source BY 2 B3 UHEHT

i clone. (ARAFARZTTHANT, AR 2AARBELATSE clone., )
ey A ) i - ALK

./configure
make
make install

FiE Unix PG 82 5 2L 0 I HIUE F S PRI HICRAE Python JEAURSRIHIIR H 5% F Y README.rst SC{F
e

P make install AJPAEEELINEE python3 bkl o, L, ZIU# ] make altinstall i
AN make install , R NEHEHELET exec prefix/bin/pythonversion .,

2.3 5 Python #8xBIEEEFIIHF

KT T AR BN R prefix Mlexec prefix MRET H k25 I+ FLI 4 W4 64 GNU
B B AT RE R

Bilfn, fERZH Linux R4¢ L, PEREGAMER /usr .

XH/EF 'RE
exec_prefix/bin/python3 il REgR A O

prefix/lib/pythonversion, exec_prefix/ | FEAMERIY) H I B
lib/pythonversion

prefix/include/pythonversion, 18I & Python 3 e Allim A\ fREFEES Fr 35 /Y in-
exec_prefix/include/pythonversion clude U4/ H IR E

16 Chapter 2. #E3 Unix I35 T Python
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2.4 ZLIf

AL Unix B Python JIAS, & ZEARANATHRATALR, fin:

’$ chmod +x script

HAEBIAR Y THRR A B — A~ Y Shebang 2. — MREFAYEREE # 2

’#l/usr/bin/env python3

FAEEEA PATH H14822 Python iR, (HiE, 346 Unix R4 HEEA env a4, HIMWREFE TN /usr/
bin/python3 fifi g A R -

BiXE Python 7S (i /] shell 74, 152 H subprocess i,

2.5 HE X OpenSSL

L B AT RIRY OpenSSL L EAN RS FALAFAHIE , 15 HREI 155 openssl. enf UMFEAFFSHER H %,
AT /ete Fo FERZBBEATIR FIZSCIFRAE /ete/ssl (3 /etc/pki/tls Ho % HFILN Y
& —A> cert .pem XHFI/E—> certs Hik.

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

2. F#k. 9203 OpenSSL., HHALA/RME] install_sw A2 install. install_sw B HFRA
£ openssl.cnf,

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

v v n

$ make -J1 depend
$ make -78

$ make install_sw
$ popd

3. {#i 7 B & X AY OpenSSL 451% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath i
T )

$ 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

1EfR:  OpenSSL (AN I AAURAT 18] N AR Y ABL. ARA T3 2 57 4535 Python S 387 OpenSSL. f# i —4>
B A AR A 7E XL OpenSSL 2 BU AT PA 1

24. 210 17
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CHAPTER 3

Be & Python

3.1 BoE iR

FPAF AR . /configure HIAKFTA B

’ ./configure —--help

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

3.1.1 AN

——enable-loadable-sqglite—extensions
SHF _sqlite YEMBHCP R TIMEY R (BRAHE).
2, sqlite3.Connection.enable_load_extension () L] sqlite3 fibk,
3.6 Bl Hife.

——disable-ipv6
BRI IPVv6 S8 (FFIF R R NBIA R ), UL socket HibR,

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

HAATEN T, ARSI T sizeof (void*) . HIIR void* K/NK 64 74 E, WIELARECH 30 i, 15
Nk 15 i,

X PYLONG_BITS_IN_DIGIT & 15 8% 30,
Z Il 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 .

1£ Windows Fll macOS FIBRANGZE N .exe’” (° python.exe NUHFTICMR), FEHA TG 1K
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

Z i os.pathsep AL/ HATT -
3.9 B RE.

—-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 BRI HE.

——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

EEH C il E AT UTE-8 s 2k (BRIAhEH ) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE #11 PEP 538,

—-with-platlibdir=DIRNAME

Python JEH %44 (BRIAH 1ib).
Fedora 1 SuSE ¥£ 64 {ii*F-& H 1ib64 ,
Zf] sys.platlibdir .

3.9 FrihfE.

—--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 R %% wheel {U, MiA%Z%E ensurepip. _bundled fi.

3.10 I HE.
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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

NFFNLRE test BB, Bl test WK _testcapi ¥ RAIR (BUARGIFIFLHK).
3.10 Hh I fE.
——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 BRI HE.

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 4Ri¥F#s Clang FFEHH F| 11vm-profdata f2)F#4T PGO, fF macOS |, GCC hFEEH I E: 1E
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 Bl TIgE.
JE 3.10 Rk £ GCC L 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 FrhR e

——with-1lto
TEdm i R P R R 4k (LTO) (ERIAHEER) .

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 B

—-with—-computed—-gotos

AERAFRATR goto HAC (L FHATERS LIRARI)

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

Z: WIREEAS & PYTHONMALLOC

——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 .

TE 3.8 WP A ORI iR ) 4 1R BRAE 2 ABL 3251 & LT Py_DEBUG N FRRZ R [ I & LT
Py _TRACE_REFS % (&0 --with-trace-refs &%), X9 A TME—— A2 ABI IEAHLTT .
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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%

1@0
3.8 B

——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 FiEIHE.
—-with-valgrind
JEH Valgrind - (ERINZE) .

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

2% i} DTrace i1 SystemTap I3, CPython,
3.6 Fril e

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

3.6 BN fE.

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

3.6 BRI HE.

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

3.6 B

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 HiHIHE.

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 Hrge.

——with-readline=editline

H editline JEfERN readline FEHLH) 5.
€Y WITH_EDITLINE %,
3.10 i T fe.

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

AE X HAVE_LIBREADLINE %%,
3.10 HrHIIHE.
——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

Ff libe C RN STRING (BUATE DL R AN E) »

——with-openssl=DIR
OpenSSL i H .

3.7 B RE.

——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 Fr T fe.

3.1.8 ZL&MiEIN
——with-hash—-algorithm=[fnv|siphash24]
e Python/pyhash.c RAMIMGAE L.
« siphash24 (BRA).
e fnv,
3.4 e
——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 Hi e

—-with-ssl-default-suites=[python|openssl|STRING]
# % OpenSSL FRINM BB FA4F

+ python (BRIAH): KA Python HEFFEEERE .
« openssl: fF OpenSSL ERIAEAZ].
« STRING : RH H & LT4FH .
Z I, ss1 Bk,
3.7 B he.
TE 3.10 fUE L %8 python il STRING 2541 TLS 1.2 1% K S ARMAS 8L

3.1.9 macOS %EIn

Z: I, Mac/README . rst ,
——enable-universalsdk

——enable-universalsdk=SDKDIR

Bl A ) R4 . SDKDIR 5% B K Fi 1) macOS SDK - (BRAHTS ) .
——enable-framework

——enable-framework=INSTALLDIR

@8 Python framework , i A 54519 Unix S M. FTESH INSTALLDIR 152 T 325 B8 ((BRAH

7)o
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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 (H configure fz);

Modules/Setup: B Makefile ffi [l Module/makesetup shell JHIAN L C ¥,
setup.py: i/l distutils B C R,

3.22 FEMESR

Cxtft (o) BAERXNZRM: (Lo) M.

—/MESEE Libpython (.a) J2HIXGICHFHAIERY.

python.o fIEZSFE 1ibpython #5EH: 8| A FE)F python Hi,

C ¥ @ Makefile (Z: 0, Modules/Setup ) fll python setup.py build #¥J#.

3.2.3 £ E Makefile B#r

make :

FAFRUEE Y Python,

make platform: : 4 python F2/7, {H A EIREEY B,

make profile-opt : ffi [ Profile Guided Optimization (PGO) #4 % Python . 44 1] DA /il configure
W ——-enable-optimizations PRGN make M EAE#E (make all B H 2 make ).

make buildbottest : 4 Python J{iz47 Python i E (4, 5 buildbots i Python 11 5 =CAH[E]
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 B HIHE.

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~

JRAEER
BASECPPFLAGS
3.4 BN RE.

PY_CPPFLAGS
R B ARRT GOSN T BN FAL PR AR

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

$ (CPPFLAGS)

3.2 B fE.

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
C++ HiFavta 2.

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

CFLAGS
C GiiFdhnat .

CFLAGS_NODIST

CFLAGS_NODIST T il stdlib C §" & . 24 Python 2284 )5, JRiFgebrag R iZ N distutils

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

o JRIFERIERR -1 (T AR AR EE R . -1 RN A E A BIF AL, 3 H cFraGs
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 BRI HE.

SEAF A R R AR o

28
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EXTRA_CFLAGS
AN C i ded 2o

CONFIGURE_CFLAGS
AR CFLAGS WIHAZ Y, . /configure A,

3.2 BRI HE.

CONFIGURE_CFLAGS_NODIST
AR CFLAGS_NODIST f{HAZ#4: . /configure JIAR,

3.5 B

BASECFLAGS
LIRS o

OPT
AR -

CFLAGS_ALIASING
JERE SRS R A AR, T 4% Python/dtoa. c

3.7 B Hhe.
CCSHARED
AT R et .
4N, -£PIC ¥ Linux A1 BSD i .
CFLAGSFORSHARED
RIAE AR G SCA I T A C ARak
, BRIAH: $ (CCSHARED) , Y{—-enable-shared (i S, M a7 45

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

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

3.5 Bl e
PY_STDMODULE_CFLAGS

T AR REAS X R SR C ARk
¥RiAK: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).,
3.7 B RE.

PY_CORE_CFLAGS
AN S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE ,

3.2 BRI HE.

PY_BUILTIN_ MODULE_CFLAGS

AR bR, PIPRIEFER Y TRV E A N BRI EE, I posix itk
A% $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 Bl Hife.

PURIFY
Purify 4. Purify 22— NIRRT .

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 iR EE.

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 BRI HE.

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 B fE.

PY_CORE_LDFLAGS

T AR X S B R 5
3.8 BRI HE.
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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 $2{it T FZ AR LHRRET, R LR PR — R TR B
AL WEFTH AL, X Python HEATALMZEAIIH iIF A N RN, B k.

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,

Tk B9 €L 2 Python HyBR/NERAL, T AR A B RAY B R 7 A

4.1 EBREERF

411 ZREERE

P44~ Python 3.10 2R FEF AT I N #K - 32 (i1 64 NRAII S H WA . web installer  (WZEZ%AT) J2— /NP
WA TR, ERfE el i, RISHE A T RITTRWEN . ofline installer  (BZZHAL) W BRING
BRI AL, TR PEDIREVIRT B Internet T4 N WS T #w 3 DA T MRl AR rh i T B
b7V

R LR G, W LAEFELA R AR —
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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 e aneel

WS “Install Now (SZRIZ:2)7:

. & I%@Eﬁijﬁl)’f’éﬁﬁﬁ (BRAERR 23 CasfT AT R W, B0 WA P LE:E A F Windows #)
Python & 7 %

» Python 2234 B G ] - H sk

o i& | T Windows #4 Python & #) %5 REHR IR S — TR AY e 10 2 %%
o RREBARMERE, MEME, JEBh#e pip

o QERVEFERF L H U N3] PATH

o PRAET AR Fi AT

efE “HE UL RV SR INRE . TR A s 2 R . AR
PP B BRSO, S5 B et

WER AT P 2se, WiksE A LR TEik ol
o DERTRERE R AVE PRI HR Blt v
Python %225 %] Program Files H 5%
o & 1 T Windows 84 Python Jg %) 32 435 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, L H SRS INE] RS PATH
o PREED A LA
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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
T 3.6 JCEEL: Python HF 1 XK B AR S HF -

41.3 It Ul g3

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
Wi /passive %3, FPAMET /uninstall 337 BIFF 4[4 Python - - A4 BoRARATHTIALR R o

B FE A48 name=value , FeRMATR 0 RAMAAHFE, 1 FRNSAFitk sk B2, 1]
FEIT 52 8691 40 <
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B ik ZINE
InstallAl- | NRFA FH Fr2cdt, 0
1Users
TargetDir | 435 H% JF InstallAllUsers 65
Default- KA A P R A B | SProgramFiles$\Python X.Y B
AllUser- N L AT $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- Y H P 23R | $LocalAppData$\Programs\Python\PythonXY B
faultJust- | BRIAZLEERRAE $LocalAppData$\Programs\Python\PythonXY-32 EiY
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- | UI Pl RIERINAE X | (%)
Custom- A= Bsre
TargetDir
Associ- WAL T Eshds, W |1
ateFiles A S R
Com- PP oy SCESIEHN | O
pileAll .PYC o
Prepend- | ¥ install 1 Scripts H3%#%s | 0
Path iz PATH DAKIF .PY %
%] PATHEXT
Shortcuts | AN EL 2%, MRS, | 1
SCRYAN IDLE B g pefE oy
_~
In- 4235 Python -jif 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 | FHR . ZWEILIH A fE
D FECEEA .
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- GARRUE PRI i, | 1
clude_lib | 4 BgX— 27 fE R EL
ST .
In- AN pip I setup- | 1
clude_pip | tools
In- LARIIRASFZEE (< .pdb) | 0
clude_symbpols
In- A Tel/Tk Rl IDLE | 1
clude_tcltk
In- LHARE FENNA T 1
clude_test
In- GRS R A 1
clude_tools
auncherOnV ZZ 25 JE 545 . X8 ws | O .
3k e B Chapter 4. 7 Windows _t{§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>

414 BTFREE

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 e
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 P Ife.

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 BRI HE.

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.

MR A ATHOA L 4E Microsoft Cazfrity, W HRER 2R TR BEIL N BE . 2 A7IS AT REE & 5T
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

W TARMER) CPython RATHRZ Ah, A —28A S IEIMBIRERME I . DA 2T THUA S = ZEDIRE N 41 2 -
ActivePython HAGZ-V-E AR LR, O, PyWin32
Anaconda JRATHIRIFREHE (41 numpy, scipy il pandas) F conda fUs5H#E.
Enthought #i#51%s “ N —4LHY Python SR HEER"
Z 1 Enthought $2{ 7" Canopy, {HELZ: |- 2016 445 A= Al
WinPython F¢5¢ T Windows & ATHR, 08 H T @t ry filty @ b2 A TR
THER, RSP AT REA (0 & B BT RAS 1) Python BCHARE , I HAS H14% L Python |31 BAZES Bl S HF .
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4.6 fgE 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 ) .

1Efif#: Windows K¢l SRR GL R 26, XRELTEBI PATH I FEEIMER

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

S UL:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H7 [ 3f &% 75 &
i

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

e 3.5 L.

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

4.7 UTF-8 &5

3.7 B HE.

Windows /3988 Fi A& G g i =01 E A R G afidig =t (ANSLARAS L) . Python {ff F ‘& 1E K SCA SO BRINA 2
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

1M BVEAEA S UTE-8 f5XH, Windows K2 () Python {2 7E DAL H R IAfE A UTE-8:
o ¥l G VO fFEhRiE VO (A IL PEP 528).
o Xt A% X (B PEP 529 T ).

4.8 &HAF Windows [ Python fa%h38

3.3 B IIHE.

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 .
48.1 Al

M&HRAT

TE 3.6 IR L.

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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PR T 2R Python (1411, 3.7 #13.10 ), & {EREH] Python 3.10 J53) - W25 3) Python 3.7,
[ AN N
Kﬁiﬁ? .

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.

PR AEAE G IR PR T, BN P2k g Python A2 SRR P IS N %] PATH .
Tix fid:

py ——list

BN M AT 2R Python JiUAS

MEHIERR

3.5 Bl e

A0SR 4 T O 7 I AT DO 9 Python BEUAS, I FLIESLFRBE (G 6t P2 ) veny BE8R 590 3
virtualeny TA) b Fildiikas, WREIRFAHE1T B DA 0 MREE T AR 2RI, Bzt 4 R
RS, T FIERIREE, SR 4R Python JUA.

MBI
RTINS Python IS - A4 hello.py MICHF, HA AT AR

#! 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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MITHFREX

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
RFE 2 A2, AR BRI AN 303524 Python fiftAs, BARHR TS0 —FTHI N4

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 B EhEE: M python jHZfs 3.7 TFafs, RIDAMELL"-64” IS 64 fLiA . BLANER DA E— D T RAS
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

TEHLENR , Al ATEM S & AR AT, PASE & v 2R FI B4 Python fiiAS . WUAS BR E AT PA iR A 2
Tk, A DARERGER C) FIKARAR VLA . Bboh, IDLEE R N7-32" B8 “-647 SfedE iR 32 (kg 64
LSEE
i, —A> shebang 171 # ! python FT¥ A AR ESRF, 1 #!python3 H—MRARER, ©BHgE
FHA
ANSAE iy PR B IRAE A, W AT DA B SRBGAS Bk PY_PYTHON DA E BUMBUASBROERT o AR A B,
WIBRIA K37, %A B ] ASE & BB L ay AT s AR, Fbdn»3”, 73.77, 73.7-327 5 "3.7-647, (ifiH5s"-64"
PRI AE FH T Python 3.7 S 5 i A HH AL 1) ) B 2 )
TR R B K IRA R ERF, WA AR EREEAS & PY_PYTHON{major} (HH {major} & ey
Bl F AR ERT) DA E e B RA . AR B TR B X AER I, Bl 2SR A 28 B 4025 (1) Python K ASH:- i J
K B AR B BB IR A, RS BEARIE, (EIZMA ] BE 2% 20 T e i 2B R AR
AEZHE TAHIE (major.minor) Python AR 32 fi7 A1 64 i) 64 i Windows |, 64 {HAKIGLZEik. Xt
T RSP 32 (7 F1 64 (5L BUES 2 ANt - 3X 6T R ShFEF 32 (Al 64 RiER 2 IEM) -- R e, 32 ()3
SRR REA8 1) T AT H 2 ARG 64 {3 Python 2% . X FEgE T AT S shasi947 8, RANE PC 122258 Tl
SEREAS TR AT ZERE G (B, ANENE 32 f78] 64 AR H Python FIAH N 1 FE 5 2% 2 7 2 it 5 42
). WL, ATPAERRASUERHAT Bl kny ©-327 B “-647 JRZOREMILITN.
NCIE

o WA BEEA FET, G4 python Ml python2 i F 2235 (1) 8t Python 2.x JiiA%, 14 python3

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

o fird python3. 7 AR EFEMIEI, FAMATDEETEE-
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 %
$¢1) Python (PY_PYTHON #RAEA YA RFEE T EEIRA. )
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

XV R AL

« 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 KRN/ BTG PYTHONPATH HAE RS B N R FH) python. exe ZHIBE 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

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

3.6 UG LRIk 7E Modules (A2 PythonPath ) "NAYEENFR & RYBL T DAE i AR 7
FFA importlib.machinery.WindowsRegistryFinder . £ Windows |, &R TAE
3.6.0 LEFRAR A, HAREREAER R R 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 ARG (COM)
« Win32 API
o YEA
o HIFHE
 Microsoft Foundation Classes (MFC) F P A
PythonWin jg PyWin32 Pffaiiij—A/n ) MFC W AR/ . BER— W E LA it A IDE,
S
Win32 How Do I...? Tim Golden 3%
Python and COM David #11 Paul Boddie 3%
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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 7 Windows _t%i% Python

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 HipFE

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 HAWIFLER T F-EWIEEEE, #5205 Python for Windows
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https://pythonce.sourceforge.net/
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CHAPTER B

# Mac _E{& A Python

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

EiE47 macOS f) Mac 1) Python J5 1 57 Ath Unix -4 19 Python JEBEAIL, 1F4 — L4 Ah AR
41 IDE MRS, {HS45E.

5.1 FHHEF0%3E MacPython

macOS ¥ 47F 10.8 £ 12.3 R 7i%: T Python 2.7, #ARAM Python B3k (https://www.python.org) %735 f 5 il
Z[7) Python 3, AR HELLERAL T 24 Fi Python (17 i Fl —#EH1” 4, & nT PAFESE 1T Intel Fl{%4E PPC CPU [¥)
Mac b EiET.

YRR AT AR VA

o 27—/ Python 3.12 FRAEIRAY Applications UMFJer. fEX HLARAT AR E IDLE, Bk
Y895 77 Python ZAT bR IELLBGHR /9 JT A #1858 VAKX PythonLauncher, ‘&35 4bBEAE Finder H0
Python IS #4fE

e HE#R /Library/Frameworks/Python.framework , fJi% Python W] AT SCEFNZE . 228 A0 1 it
ALEIINE shell 4%, 2LHIZL MacPython , 3R] AR ERHIFS FRIX =AU H o Python FIHAAT SCIFHY A5
FERETAE fust/local/bin/ /1,

Apple $2L ) Python fRAS /) L 3EXE /System/Library/Frameworks/Python. framework il /usr/
bin/python Ho YRAGEARNAE KM FRiX LE 28, BN EATH Apple #5 %13 B Apple 355 = 5 F -
TICAE, ARARESM python.org 238 HT Y Python fiiAS, 2 ARMTHEAL_FRF2 B A [RHHHEA Y
Python , [PRIIARA AR VA SRR B TN B E— B e .

;DI;;EQ@@*/I\%‘EB SHL, SRV Python SCRY . An2R 7252 Python W T, ARIIZITAR B SCRY H D2
A

ASRARZAZS HAt Unix *F-& LR Python , AR AR L BT %M Unix shell ;21T Python JAIASAY 7>«
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5.1.1 {aiE1T Python A

YRTE macOS _EFFUGE 1] Python ity Jy % /2 i i IDLE ST A 388, 2 WEE35IDE PAJAE IDE izt 7 il
A DR HL

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

TN At 1 ia T A, P file: /usr/local/bin {3iF shell ## R EEAEH
N Finder ssATIRIGIIAS , ARA A4 :
o JUHASHE I F| PythonLauncher

« #4% PythonLauncher {f il i finder Info #f LT HFBIA (STAT.py MIA) ROBRAN AR, K5
Xl 48 . PythonLauncher 74 Fh i B0k 5 H A A sl 2. a0y X A ve o —uci A s ek
DCUEVRTT, sl ff L PRI A RN .

N

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —FE BRI macOS Rk FIEL: 15 Aqua #f M PLESEFRORET (Bm)ifid, (F
fiTfy GUI R ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

X Python 3.9, {RAJ PAffifi] python E(# pythonw.
513 BiE
macOS _- /] Python 351§ Fr A #nEY) Unix S3548 &, U PYTHONPATH , {HJ& M Finder J& 2 27 130 &

XA R AARERY, RN Finder 758 BBy A BEHURIY .profile B .cshre o {RTFFEAE— M
~/.MacOSX/environment .plist . FEEIHEH R FE AR QA1067,

% X TAE MacPython H122%¢ Python WME B, Z:4 3L 9149 Python & 343

5.2 IDE

MacPython PFARIER) IDLE JF K35 . G X IDLE (i /48, #5351 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

5.3 Z¥EIM Y Python g

A ILAI7 AT DAZERE A Python 41
o T PAIE I FRIERY) Python distutils #55 (python setup.py install ) ZE3E4k{f4d.
o YFZEWA] LA T setuptools §7 e pip HEEESEH | {525 hitps:/pip.pypa.io/ .
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5.4 Mac FHIEIH S EEE

{ii ] Python 7£ Mac 447 GUI W AR A 2 ik

PyObjC J&—~> Python F| Apple [] Objective-C/Cocoa HEZE[4E 2, X /& K ZHIMA Mac F & EE Al . %
PyObiC WJ{g 8., 1&1JilA) https://pypi.org/project/pyobjc/,

FrUER) Python GUI T HAUJE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ), Apple i OS X 45
T Aqua JFAERUARTY Tk, SofTCAS T DA https://www.activestate.com "FEFIZE%E ;B AR AT H 2 .

wxPython &5 — A HATHIEE -G GUI THAL, WJPATE macOS bJFAEIZ T, AR SCRY T AN https:/www.
wxpython.org 3R,

PyQt J& o — AT P& GUL L H A, W PAYE MacOS bR A4 iz47. B £ {5 Bl PATE https://
riverbankcomputing.com/software/pyqt/intro $% %,

5.5 #£ Mac Lt43% Python i FHIERF

TE Mac bR pit 57, Python [ AR 7 B AR E T H 2 py2app . KT 2B AT py2app 15 215 B 7T PATE
https://pypi.org/project/py2app/ &3 .

5.6 HithFFiR

MacPython [ {512 /& Mac _E Python [} FAITF K N S TS SCRFHEIE -
https://www.python.org/community/sigs/current/pythonmac-sig/

T —A FI R %2 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

RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, EXfduck-typing [#b7E, BFEME T —FpE L 007
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
THEMTIE, R JEgR § HABS, HAMIRER: isinstance () Ml issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBAR (F£ importlib.abce
H1) . RATRAE I abe Ak a7 5 2 i ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

SN BIRE LA R B o Y B R AS B . A RN 2 I, calls —75 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
T3Z: Wparameter RIEFRFZH , 5 WLBE T S 5K S0 XA PEP 362,

asynchronous context manager -- 525 |- F 30 PI8S AP R W E X _ _aenter_ () Ml __aexit_ ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
WEAE B F-asynchronous irerator, “f ] __anext__ () Jr oIS ATT 4 HE L AU S
AR R B AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T B IPARES R R ROATEE Y ry i), 4%
A R EEREHHAM __anext_ () REIW TSR ZHERIKZNS, BSMNEHFOLESLEINTT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
MR [l —A~awaitable ¥4, async for £ACHFA LML __anext__ () JrEATR B ) Al SEREXT
%, HIHF| K —1 stopAsyncIteration F#. B PEP 492 5] A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WRPAH o.a K5 IHE.
WAL XSG AV, R E R identifiers (1) AEAR TR 44 FR A AE— X500 J@ o 42 7T AR, il n it A
setattr () XFEMYJEMRFICEMH ASRIAACRTTN, MU AatEs getattr () RIREL.

awaitable -- WAEREXIR AETE await ks UP MR G, ATPAR coroutine B2 A __await_ () JIERY
X%, =W PEP 492,

BDFL “Z B ZEp3E" MR 45, B Guido van Rossum, Python [ 1E3# .

binary file -- —JERISCHE: file object BENSIE F 7 ot %o EHI SO B FEFE A BRI (Tebt, Twh!
or 'rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO fl gzip.
GzipFile HYSEMI.
TS Wrext file THEREVSTES st X RMSCHRTS .

borrowed reference -- ff A 5[}l 7£ Python ) C API 1, f& H5| 2T —Mxt %51, MR 2RI
FA %51 0. RIS SN E il &2 B — RS F8 . BN, Bid D ss vl PARS [0 42 i i Jei—

A~strong reference AR Y .

HEFEAEborrowed reference FH ] Py_INCREF () DAKFELIEHWGG A Aistrong reference, [AER 241% %1% L1
TEAS B G — IR 2 AigEE S, Py_NewRef () pRECRT DAL F RAE—AS 8T istrong reference.,
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bytes-like object -- ‘=1 %I%} % 7 bufferobjects 3 H.fiE T 1 C-contiguous Ff x4 . XIEHA bytes,
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. S4BT R0 4L fh il
BAEEAE PR XSG AT . PR RS DA SGE S B R AR

LSO TR BN AR 1) TR . X SR AE SR PR S AT SR . W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#EHI BT AW AEX)
% HEEFEI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python YU 24 g it R 7515, R CPython fifRegs 3R/ Python F2)7  ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
) o XA PIENE ST B TR AT AT AL SRS i virtual machine 7 . & AN A Python
B LR FSA—E @A, mA—ERELEA Python iliA 3%,
FATIFE A Y] PATE dis BEHLR) SR R AR A .

callable -- W[ PAJIRFER AR IS G2 nl ASRA TR s S &, I nl e — 4B 80 (B Wargument), (i
LiNINER

callable (argumentl, argument2, ...)

Sunction, VY EFmethod %, BB TR HAXS . LT __call_ () FERZERSEHIW)E T JE
iRSE

callback -- [ —ERSEWIE AL DATE AR B 5 209t F ) 7 RE R 4
class FSRAEH FE USRI . 285E SGE S M HZ ) SEB 3- A T B E ) ik g s
class variable -- Je28 iy 7ES g WA i, I HAUBRAZERZ S BB (A E IS 3L 6 TP &) .

coercion -- SRFIRILFH Ao L ST AR RS E BAE T, —Fh B L R s 40k o) — R 2Bl
W, int (3.15) &R RSB IR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEAIN, WK% TypeError, I EA ol Hil AU EELALH]
R UL R B A 3 S E0A— AL AR 2GR, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EEHCARGENY R, Kb A BRI R N — SR — A AT . B
REMERCANL (-1 KPR RSEAREL, EETEREAT SN 1, TE LRSS . Python A TX4
By scRe, RN TREARIC 20 g —A 5 52, BN 3+15. WIPRTEZ math BLH AT A X
WA, W] cmath, ZEH S — A B RAECA R . AERIRESE A 2, ZIEE
I LP A A AL

context manager -- |- F LA 7 with iBA)PEH, W E X __enter () Al _exit_ () FEEKE
HIFELRSHI R . S PEP 343,

context variable -- | F 308 & —FPR$EH T E M LR SOT AR RN EERAS B X T7E L JRiB AT
PN ITERE T LR A AR RME. A, T R RSO EFRNE, —MUTg&Eb S £
A ERSC, R SR R R A RS AR B TR . B L contextvars,

contiguous -- ¥E&8; —NF R 2 C & 48 Fortran & &S00 N BIELLN) . B4 2 C fil Fortran 1%
L. FE—YERE Y, A S H L IHE NAE R I LU AR AP HBHES ), SR BRI RS iy . fE£
Y C-IESEUH T, Y3 NAF L HES B B e — AR5 D5 R 5% B B B ek . (R 7E Fortran JEZE%H
HlE A — ARG etk

coroutine -- Ppft PHFEE T-HIRERI T — BN, FHIRE T DAYE RS — S b AFFAE S — B H o BV U AT DAYE 14
AR S EFEA L BHEFIVKE . BT asyne def iB5A)RSEEL. S L PEP 492,

coroutine function -- PpFERREL 1R [H—A coroutine SR B KB, THFERE RIS async def i5mRE X,
T HEfL P await, async for fll async with 85, XEERHEH PEP 492 5] A,

CPython Python 2 1E S HIFRTE LI, FF python.org b % 1. "CPython” —ia] Jf] 75 5B isp 46 1 52 B 5 oAt
SEFEIAN Jython BY, IronPython #H X il
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decorator -- 3R IR FE R I — D RE R AL, HE S ewrapper AL TRECE . R ATigRH
LT classmethod () Ml staticmethod ().

AR U RN, DU WA eR B0 SR S R Se 45 i

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

@staticmethod
def f (arg):

FFERRR SR T8, (@ TR A . A AR PN 1T 2 0 eR B0 SO 2858 SIS0

descriptor -- §iiA%% (EfTE X T __get_ (), _set_ () B __delete_ () FEMXNE. B—PEKEHE
HHERZRES, BRI TS B A R K . EENE LT, M a.b RIRE. B E R
— N BHERTSTE a RFH AR AT b X5, (B b2 — iR, WS TR A RR A
ke PRARRA RO 2 B IRZ K PE AR Python 1) ¢, RO 2142 AR SLRE, EHEREL.
F BYE. k. SR R 5 E A .

A KB ERITEMEZ A5, WZ I descriptors B i #1574

dictionary -- ‘7L — AN SCHCELAL, Hoo B9 AT 2 BEAR ML ST 2 A B (E . BT LR MEMI A __hash__ ()
_eq_ () FERXNES. AF Perl iE= FFk N hash,

dictionary comprehension -- “y MLl 5X AL H— A RTEE AU G P Y BIrAy sl 7 T 3R R I 45 2R - S i) — Fh X
BEY, results = {n: n ** 2 for n in range (10) } ¥FEM—HEn F{Hn ** 2 By
BRI R -, 2 comprehensions .

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () fll dict.items () IR [E M XT LRI N F
WAL AR TFHAEN D SHE, XEWE Y FHRSUER, WEESHHN . BT
O R N BUE A3, ] 1ist (dictview) . & dict-views,

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, HpREARBIF A PESE  RBEBIRAY __doc_ @M. mTEHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- P87 R F5—FhgRRE XS, B AMREEE IR A0 e L2 B A EMWED, meH
B R 6 o sE s (BRGNS, npERWGEN T, IPAE EmEN . ”) hT e
FUMEAERRE 288, it RIS v e 2 SRR T R G, 1Y F2RBLE R ] type () B
isinstance () #rill. (HZEHERERS BRI DAME 40 28 % VENRb S, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “SRIFRHORF AT EA 5" W34S . X Fh Python 5 AU TS 45 5 XA 2 M55 Fr 7 14 i ol J AT AE
AR E B DRI AR S . XM TRT S PRkt KU )RS sl e Kz ] try Al except iH4]. T AR
MR FHELBYL W%, #ILT C SF L HARE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR AME. SUHZHAMEF AR, A ES
i PEEE IR IBAFFEA BB R B W statement , B0 while . WR{E L2 )8 T B A AR FA

extension module - ™ JERE DA C 5 C++ i S AFEL, {1 Python Y C API K 51E 50 DA K H P AR E

S

1TH,

f-string -- =45 VA £ B0 TF BT AR F I EE RN f-EArERY B AR LSRR B S TR
8% . = PEP 498,

file object -- SCPFXFGR X AMRALTH 1) SC{F APT DARE N ZBEIRAIXTSR (A read () Bl write () XHETT

5) o MRIEHAUET AR, SCHRSR AT DAL P BLSCREESCHF, XA fE, SR IEIR SR
AR (PIAARERR A/ . AR X BT IS ) . SUFER R ST 3 . 80A.
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SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E Lo Bl BSOS ITE 2 open () BEEL.

file-like object -- SCAERINt % file object 1 [E] XiF] .

filesystem encoding and error handler -- SCF R Ze 4 4% X S iR PRAS Python JH 3k M BEAE R 45 fft 771
Fa4AE R GE 0T Unicode I 4mAA% 5 f IR AL IS .

A B B YR A AS S TARAIE BE I RS K A 128 DA NI 1 ER . W3R S R G g A =S o k4
AL ARGE, W API pRE{ T E< 5| K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () A4 FREL
ARG G ik S R DR AL A .

filesystem encoding and error handler ‘2% Python JE3h I iE 1 PyConfig_Read () RECEREM: HEH
PyConfig [f) filesystem_encoding fll filesystem_errors 5.

2 Wlocale encoding
finder -- #4RE —Fh L& R T ABIW loader XS .

M Python 3.3 SEFAE PR RAIM AR 88 Tk 125 K5 llf sys.meta_path i, PAKpath eniry
finders fit & sys.path_hooks ffiff].

L2 ] 2 0L PEP 302, PEP 420 £ PEP 451,

floor division -- [i] FHUEERY: 7] N &5 AR Sz (BB BE R . ) N BOEBR BB // - B,
FrX 11 /7 AWRITEERZ 2, MHZHWZFEEWEIERZERR 2.75 . FE (-11) //
4 £k -3 AR -2.75 @ T ASEIRLE R . L PEP 238,

function -- BREC P DA ) I8 ORI BEAME Y — 24 o 30T DA HoAZ A A Z AN 23 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,

function annotation -- FREbATE BI4HXT R E0E S 80R FHE B annotation .
PRACR I T2 242 = - BlnPA R B2 W1 int SEOFHIHRE— int {E:

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

PR AIARETE I AR DL function —5

Z: W variable annotation F1 PEP 484, H AT HINfE. 912 % annotations-howto DA T & A 4510 5
FESLER .

_ future__ future {£47], from __ future_  import <feature> /RIS 7 AR k1% Python &1
WA AR B TE R NS O i 4 piiE . _ future_ BEHCCRYICSE TR GEM feature BUE . Wt
TSI X HAR R AE, ARTT DA B4 I 0T R R A T B e O A BB 5 P AR E R (BE)
FETE A BRI

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

garbage collection -- b B A1 PR FEg 1 FH A IN A7 25 [B] (9 2 F2 . Python S 38 48 5 1T B0 — > BE S A I
FFTIEAEERS | F DGR3 S R A T B3R B o AT AR g o ARk das il 3k e o
generator -- /)% 8% 1% [B]l—A>generator iterator (R . EEFEFMBEIE BRI, AR SETHAS yvieldFE
IR DA =24 — RAIME L2 for- I B2 0T next () BREGE—IREL.
A AR R AL, (AR N T R4S AR Bk RS . RFEEERIE RS L, il
FHAFRPARE GuE; L.
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generator iterator -- 2R 2 LIS generator PRELTAN BN 42 o
A yield KEEFEHFAEE, ICA YA ESATRS (AFE R S AHRN vy 54)) o 4% £ %
BHRBWIERS, ERMNEFALEARLEIAT (X580 BB AR 558 R B2 IR ) .«
generator expression -- LR B3 RER B ERBWE LR, BEERGE M LEEEX, FHBEE—
A~keyword:/for T-/a), & T —MEHAL . {5 B A0 ) keyword:/if T4, AR R AR
2 RN RBUE R — R IE:

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

generic function -- {Z R B Sy A (7] A S84 SEHUR [R5 1 10 22 A R BB LI pR A E TR D Ik & ph IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMigs A & PEP 443,
generic type -- iz A S5 b npe; WBHSN 1ist of dict AN Bee2k. HTF R RT A2/,
HEAT S0 Z R KA, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 2} global interpreter lock ,

global interpreter lock -- 4 JRfRRERS B CPyhon fERELR TR —FHLE], EPRIE—B 2 A — AT
AT Python byrecode. WAL T B EXT G (045 dict SFEENEIA) £XIE TR R %
2fiifk T CPython S8, Z5BEAERERS N ATARAERERS 2 St s Ty 8, FHACH W4 THE 2 4
PR BRI
ANid, FERORRUE B =7 R YT R BRI e AT T B R AT 55 0 R 4 B MG A BPRR I GIL.
AN, FEPAT VO #fEmq B2 2R GIL.
PAMER QI SCEL A2 At MR (REDATEZH PR B L8t ) S A, BRORAE R
UL AL R i R RE A2 BRg . FRATINK, SOl AE ) 2 i e i AR AR AR B AE 2%, AT ¥ hn 4
PRA

hash-based pyc -- J&-F WA 18] pye (0T B 15 ST B4 e (I T I 5 J 8 o5 B R A i LA U ME R - 1 T 2 A7
&, 2 pyc-invalidation.

hashable - WU — /N XF 4 WA 7 (L W04 JU28 i JEU P46 R 0, AR e (BT BILA
__hash__() Fik) , JFITARLRA TR (ERERA _ea O Jrik) . TIAGATEL
AT HIR W A LB A M
VA A PE AT G R IR S Co LI, A7 S R B4 P S 7 (.
K4 Python YR T W ELAP QSR TR s TS5 (PPN FI0) BRI A R
268k (LIDEALR frosenset) (04T 11 HTEESA AT IR N AW 19 P& XL SC AR Sk
PRI 1. SRR —E R (B TR | BN A (0 A RO T E 110
id ().

IDLE Python {5 FF % 155 3JFHE.  idle 2 Python R 54 THRMFH) B AR L2 AR REREFF AL

immutable -- Rn[AEAH G FA A AIRT S . RATERESAFRHCT TR RITCAL, BORRIATS R Ak
A5 SRR, LRI RTINS, . C e 206 BOA 7 (M AR
BT S

import path - S ARE 1R (2024 A1) ALRASAIE, SRR Ipar based finder FIRAEH SN
FA7. fESAR, BCAEAIFRANK Y sys.path, (LARGEDRIBITAERE L _patn_
R

importing - S A 4—MEbsf) Python {RFYE 53— MEHs 1) Python CRSBF B 0102

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 28 i, Python 5 — A HAMRELS, X B ME VR AERPREER U RAF I A BRI RIERIE, A
JELRIPATH AR GRS . HEEEASEWEN T E3) python (WARARE, W] AATHEHLR
SR EHBEERFERE) o X M ARE B SRR — R R A R0 = G T
“help(x)*)

interpreted -- fig %! Python —RAMFREALE T, S 2HI I @M IEAUET , SIAME 15 i T 5175 4
PR BIAEAE TN AT IR o X R PR SO T DA L A7 T AN A6 S X B T AT SO st T R
BT R R H g R A AT AR UR ], R HAR P RIS R . & Winteractive.

interpreter shutdown -- fRFEZS SCPH A 2R I, Python fEREGRRFUE A —NEFIRIZ 1T BOT 22 BT
HEECE, AT R N EI S . BIES 2RI R DI 2 o X bk B e BT
ey g5 5 U R A AU HAT o 7R K P BERAT R AU AT RE B B A P s, PR LB MO ) B U
EAFARC (F LB 01 R R s L 45 ) -

FEREAS R SR I E R A __main_ AEBREETIE T IA C 58 MR T -

iterable -- W[IEICX % FEASZ — R 0] Ho R BT AG X 42 . AT AEAC KT G B T FE A 8 2R B (B4 11 st,
str fll tuple) DA FEEAE T RAGIGN dict, T 2 AREXL T __iter_ () HERELHT
7 1R __getitem () HIERMEE HE XIS,

AERXT T T for TRFRA S Z HATFZ Z— NP A (zip () map () ...)o B—AA[ZER
MENERNSEAE BN ERE iter () B, ELRERZSERMERL . XFEARREH T AMEE AR —
UCPEM 7 o AEMEH AT S0, RIEFEATE iter () 80F B OABE RIS for iBMSN
PR S ALBEAREE AR, B — NG P A iy 22 728 B R AEDE A R RAFE R . S Witerator, sequence
PA M generator,

iterator - BARUZF JRFIR—EBLIRMXT S . ERMMIBAAN _next_ O ik (B HEHNE
PBREL next () ) FFBAIREIRH A, 248 KR AT R A5 % stopIteration S, FIX Mm%
REF R T HBIRTICRER, HEHHHE _ next_ () HEHSTHKEIK StopIteration FH. %
REUAEA __iter () FIEARRIHZEARR G A T, IGA R E 2 i IR A5, W)
AT HA R GOE RS 6. — M 2EBISNEIBE L RER P FERI . A
X (B List) FEARFFRINHAAA iter O BEEURTE for EFF TN EMAS A — ik
e WERAEIUNE DL AR 100 2 AUAR I 22 2R [0l e 2 Bk A AR e R ] — s U 4, (A
BRI — R
HLAF R & typeiter.
CPython SZBU4Ni: CPython {ALE— W AN E XL __iter () BIESR.

key function -- §t % bR EEUFREE I PR AL, 2 BENE IR 0] FH T-HEP sHEOZ OB W 52 . 9120, Locale.
strxfrm () AT AT A e DI HE T 298 R4
Python WA 1 2 T. H4&R a1 Fl i ek B0k 38 Ml e R HEAL 800 H 57 =0, Hd 48 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () A
itertools.groupby ().

BRlE - EREBA Z M. B, str.lower () Jr¥EW AHIAVEZE KNG HEF SRS T34b,
SR BRI Lambda FAHCRAIE, HIl lanbda r: (r[0], r[2]).ifF operator filif
fET =R S AS . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— T AR RN 8 S ek R s 191

keyword argument -- JeHt = 25 S: Wargument.

lambda i~ B fliexpression ¥ I 44 INHR R, R X SAEPH I PORME. 018 lambda s 20 FIE A

lambda [parameters]: expression

LBYL “SefiFaBkik” MSSCHE . X PR 4 5 WU S AEUEF TR 1 sl 2 il o A i fe 2 . it
WA S EAFP J5 MG B, HAR SR R 11 4.

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A5 K. g, DA if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

locale encoding -- i &5 XIg 4 k& X £ Unix [, B s& LC_CTYPE if 5 X 9 4 i 4% =X, & 0l DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

J£ Windows |+, ‘B4 ANSICH T (FIU0: cpl1252),
locale.getpreferredencoding (False) RJ#%fRIKEGE S XIHgASHE .
Python {ii [l filesystem encoding and error handler ¥ Unicode 3444 A7 ER U244 2 [8) A TiE4 .
list Python & [)—Fsequence, BIRZNHNFR, (HERLPT HAWE S P98 m AR5, FEhTicR
IS Ta) B2 2R R O(1).
list comprehension -- FI#Hfi:' X Ak B — > 7 91 vp (14 BT A BCER 43 o0 R Ok B 45 R B R 1 — R R BT k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEWK—F0
£ 255 Ju NI oS BERIER BT . E AR E (0x.) Mg, Horp i PR AR, SR g
range (256) HITA TCREA WAL HL

loader -- RS 1T MBBIIRTLR . BUAUE X440 load_module () Wl Mak#sE 1> finder
R, S PEP 302, SfT-abstract base class A] 2=, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping IR I Frle T A2
TN, lﬂﬁ%%‘%ﬂ@ﬁﬂ%@?ﬁ dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFREEIREY sys.meta_path WIERFFR B finder. JCERAERE AT Spath entry finders
AAAE R IRAB I AAIA]

A E importlib.abc.MetaPathFinder TG E PR IT S ¥ .

metaclass -- JL& —Fi I FQIEERZE, JoE LU GRS RPMAELRIIR, uRNATHEZ Fib =12
FEOUEMINIAYIE . R Th ) %) G AT 5 AR Pt — N BRIASEBL. Python FAF 512 ALAET ] PARY
EESOUER, KRED P REATERXA TR, (Y E By, Tu2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomae et . IREX R 008 . SCHRE, AL HAMFZAES .

B30 2 ), metaclasses .
method -- Jj7k TESEPIERE LA RREL. WERVERZ A LB — A B SRE A, i S R BELFI SAE N

HEE—Aargument QAR 4N self). Z: 0 function Fnested scope.

method resolution order -- J5 LN 7 3 fEHT IV 5 2 A0 A 4R 51 HE R AR R T SR i .
B Python 2.3 J5yAfAT T TR H 2.3 MGES Python fEMT# AT FAH 2 B A TE -

module X5 )2 Python fURDA)—FHAIZ BN, AMBEA IS A v 44 25 1], WA & AERE Python YR . Kbk
AJ i L importing FEAENIEF] Python H,

5 Wpackage

module spec -- KLY RS — A i 44 25 0], HP S T M i X 3 AF . 2 importlib.
machinery.ModuleSpec BJSEH .

MRO Z: [method resolution order ,
mutable - W[4 G WG AZER 1 () GRS ORI ISR . 55 Wimmutable.

named tuple -- JL#eH] Rif “HA A" AT TAEMG0R Ao, HHI PR RTRT e Re N 2 ir)E
PRV B . R s SIE T REF A AR -

FE N ERART A4 A, (13 time.localtime () il os.stat () WEEEE. %6 T4

sys.float_info:
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>>> 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

e HL A T R P A (BT BT ). BeAh , B T nl A R U tuple QR IT E XL
AIRFER AR XFEMEFT AT TS, siE M T) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 4450 144 2 B AF R R, ara A R, ERFNER, A XNE T iRE
A m] (FEHEZN) . firss a3 [BE B a2 o 58 K SCRpibiefl . N, % builtins.open 5
os.open () Al 4 H 14 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R
W AT 4. AN, random.seed () B{ itertools.islice () XPHE LN T X LR EE
i random 5 itertools i BISZHL .

namespace package -- @y 473 {2 PEP 420 fr5| Apg—f U9 AE TR A4 package, #2423 [ 600 DAY
HELEFoRY), Haid I Sregular package AN, FENEATEA __init__.py X,
B[ % Wmodule,

nested scope -- ik BRI 75— GER NG HASERE S . BN, 75— REz e LI sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- FiAJe KT H il © WY T A FEF R A 2TE W IHFRIE 6 LG Python fizAs U4 #7at
Al i ] Python i py B8 R yH 4 PE, BN slots_ IRSF. HRMEJEIE. _ getattribute ().
B ERER ST

object -- X} % (LM HARES UBMEEME) PAKTE AT (5¥E) B9%dE. object 2T ilnew-style class )
o dli)o=2 - & TN

{0, —Fh Al Ar TR Ek 3 A A 2 00y Python module, MR B, f2EA _ path_ &MY Python
[T

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funcrion (BJ5{k) & X HMaA LA, B ERET VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVNER (2 5 A6 AT AR % 4 5 53 16
AHI5S. SRIRARESE, BT foo N bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFRAIE, & —DHAEE A EA AR SE. (URALETE 2 0] il 76 R H0E
MIESHRFENZREE A/ FRERE L, BIAITRIE) posonlyl Fl posonly2:

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

o keyword-only: (USR5S, 5 — A HAgH I KEFE ANSEL. (R KT TE S ]l i AE R £
E UL S R P& AR B IE S BTN BB S Z Aii—4 * RES, By
T ) kw_onlyl F1 kw_only2:

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

« var-positional: ]S, H5E A ARt — MERECR A L B S B BT S (FEITE A 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: TJZZ AT 558 ] DASRIAT R AR 1) X E S0 (MEIMTE LA TE 2 0 8321 K i
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W2 Wargument RiIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 25, function —
L% PEP 362,
path entry -- Y42 A 0 import path WP — BN E, S¥ipath based finder I A FREE T AR,
path entry finder -- Y12 A L #8S (F—0[ AN 20 sys . path_hooks (Blipath entry hook) & [8] i) finder
WG BRI I path entry g MBLHL.
iZA importlib.abc.PathEntryFinder AT fFEEIEA DA RAFITSL I A ¥k
path entry hook -- B#EA ey ¥ —FP R XS, FERITE WM 2 KR g path entry HBEH 5 L T BEAE (T
] sys.path_hook #FEiR[E—A path entry finder.
path based finder -- J& TR A BUAR—FhTid 2 5385, AIE—ANimport path AT FRAESR,
path-like object -- JRIERM R FE— D XM REHAENI S . BEIX R PAE —ARREERN str 80
bytes X%, B[ PAE— LI T os.PathLike MMM S . — A 3HF os.PathLike PHYAIXI S

TS os. fspath () BREFEW N str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A BRI str 3 bytes RBIWLER . XI5 & PEP 519 5] A1,

PEP “Python #5#RI” P45 . —A> PEP gtie (3 Biit SCr, F 2K Python 41 IXFRAME E, siffik
—~ Python 38 S HE sl BR 8 . PEP I 24 4R SERS B 1) 45 AR AR A TR SURR P 1) S B 338 P
PEP W41 A4t 5 BB s SO DO AR A W A B AR DA S R A5 Python [T B SR 4 5
SCRSIA T IENLH . PEP [IVEE A TATAEAL DX NS 3, I BRI A iE A SRy .
%10, PEP 1,

portion -- {5} A48 —A>fir 4 ZS [ AN H SR SCIFER G (ATREAFIT —A> zip SUPFY) , BsE UL
PEP 420,

positional argument -- (i & %, 2 Wargument .,

provisional API -- £z APT 275E APL 245 80A T HERAEAR ME 2 1Y 1] J5 AR A PEORIEZ SN Y T i Ae s 1. i
RMRIL AT A S FA AL, (HREHARC &, Wn] BETEA DIT R E 2 A L BRI L
AT AR (HRAFEBBRZEND) . A ERI R IET - (E APLBIAZ |
R R ™ EE Al P R B 8 A BN AT BB S X AL

R0 APT KL, [5G ARSI B S I Ja MR 1 587 —— AT AR ) Rl i A B
EJRNINi =y veaan e Ry Ui DI Ep SR 37 S
XA FR AR VPR FERF SR Wb U, N TR0 M KPR B RE A . T UL PEP 411,
provisional package -- 5 {0 Z: Il provisional API,
Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 W RATE R TSR B 1) . AR
WA “Py3k”,

Pythonic $55—™ % 5l — B AURS S %8R T Python 1 & e B XA FIBR &, AN 2 (o ) At o 5 v e
AR R S BUACRS . N, Python [ I KA SR ] £or TEAIGER A Py — > nlEACRT G P T o0
. FEZHAE S AR FERZEN, B Python [ A I S50 ] — T

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

TR 2 ) B 157 5 B Pythonic (77 5 R X FE:
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for piece in food:
print (piece)

qualified name -- OE#FR —UARUS D EIIAFR, R BB 42 R (b b SO 2E . B
BTN BT, MRE L PEP 3155, X T i BRI BREFE, RELHRSXRA—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

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

reference count -- SUHVHEL XPRFER ST HAECR . 24— DXGATI TR 9, B Be o IR ok
T IO Python fU R UEEH 2 A AT LI, (HERCPython SLBU— A REEILER . sys Bz L
T/~ getrefcount () BAL, FE/7 SR E AR IR E X R AT HITTEL

regular package -- { L LGB package, ISR —4 __init_ .py XIFIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol TG RS B S8 B 1 S X R AR R S ) R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —fifiirerable, TSR _ getitem_ () FER MM A BER S M TR TR I, I
T —AREFHKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict B3 getitem () Fl__len_ (), EEHIANETHEHIETEY], FNE &R
i AR R R immutable T EREEL

collections.abc.Sequence IR R L EN T —PHEEFENELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll _ _reversed_ (). SEHIL
PR ORI DA register () SRV

set comprehension -- 24T AEFE— AP AE TG I I A 5 e R IR I REE A1 —Fh BB Bk
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'}. 2 comprehensions.

single dispatch -- ¥i53jk —Fifigeneric function 73 YRILA, HLBRET BAS U LEBDR LR -
slice -- YJ i 1l 7 A T sequence — 7 IR . DR @l fiUH FARPRCR BT, 16 [1 a4

JIANLAE B TS, flil variable_name[1:3:5]. HF4ES (FR) FRCERNEEH slice Xt
%,

special method -- $§5k Jji% —Fi i Python G Y T59E, AR IEAS B PATHE E SR AE B AATINAF 45 0 X
M5 IER A PRI AU K2k . RFIATT ¥R S0 2 DL specialnames .,
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statement -- {54y HAERFE (MU “H) BARRANL. —ZKBR A DA —expression BUEANHAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 5 5|}l £ Python () C API W, 585|245 A 51 RIS i a X w5 H . e
5| HEAES A Py _INCREF () SRIREGRS | H MAEM RS | A Al py_DECREF () RFENE .

Py_NewRef () PRERIHH TR —MXRARG | . EH, SOFER B ARG | 1R RS %
5| FIE A Py _DECREF () PREC, DAREGS| A .

Hi&E S fborrowed reference.

text encoding -- LA GIS#E I, ¥E Python W, — P F & 2 — 5 Unicode 1L 15 & (F8 B 25 U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF e —h Ty,

R NP I — APPSR i, 7T P8 B QU TR R a7
ABFA R SCAFIE b, BRGNS F I

text file -- SCASCHE —FREWS IS st X4 file object . TH— 7 SCAR SCAASEBR F& T 1) — 1] ) 735 B B0
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAEE ("ot B 'w' ) FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO HJEEMI,

FiESFEbinary file T fRREW LS F 5 2 7 BYSCIRI SR .

triple-quoted string -- —51'5F 4 I RAW = ADNELNT|S (V) WERGS () WP ENTEDRE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type 57U pE— Python X4 8 TAH AR AAKTSGAEA —MZEA, BHEX R, v RAHRE
B __class__ @k, di&i@id type (obj) KIKHL.

type alias -- JSRUM F, —AIAUEY[R] SR, BIED7 AURIEIBURE 4R E RIPRIRAT o
KB Z Bt A 2 22 i Biln:

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

pass

AT DA R g ] e

Color = tuple[int, int, int]

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

Z I, typing Fl PEP 484, JHUG XTI REMTEAHIA
type hint -- MR annotarion JA8 R FKJEPE. REIWIE S B0R FHETS & FUH LT,

R AR A T R0, Python ANEOSREEME, (HHAIXE AR THEIEM , FFrIHrE) IDE B
b SE .

A, RIBMERREI RN T A typing.get_type_hints () HyhiH], {HJEHRAS &N
AHAPA.

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

universal newlines -- J@iJIJ#41 —F S CARP 2, FFA N IrAFFS AR B T4 AR . Unix 1745
RASE "\n'. Windows IJZ5E '\r\n"' PAMIHAR Macintosh ({25 '\r'. =, PEP 278 il PEP 3116
Flbytes.splitlines () THEHEZ HZEWMH.

variable annotation -- 28 HbRi: $AF & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERUAY(H:

count: int = 0

AR AR A B TG ff R I annassign — 7
Z: I function annotation, PEP 484 1 PEP 526, H.H iR T Il ThfE. 53125 annotations-howto DA T (i
FPRYE R SRS 2

virtual environment -- JF{IIAEE — PR PMEZ R B2 1T IREE, A1 Python F PRI AR P AE 22 fil
48 Python 45 %2 fR§ A2 T4 - R 5 LIZ AT HEAL Python REREFEAITH
FHZIL venv,

virtual machine -- JBPL — & 52 4238 & B0 @ LA AL. Python 2 LML AT P AT 7 15 55 Gt 1% 4 T A= 1
i) bytecode.

Zen of Python -- Python 2 i 5111, Python 4t 110 J50 I S 472% , 47 B T BAR 5 B SO RhiA . 5 A SE ALK Y
PEAL RSP A AT Lmport this”,
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APPENDIX B

i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python FHISCREAY G VFRT I BE T PSF % +T #95

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

HLe4] & 7E Python H A EIE B TR [ A4 0] o X B8 0] & SN 40 2 RS — [R5 H . A i seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FF PYTHON 3.10.15 &Y PSF #Fa]tipil

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.15 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 3.10.15 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 3.10.15 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
3.10.15.

4. PSF is making Python 3.10.15 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 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, 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 3.10.15, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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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(22 30
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.

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 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

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.

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."

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.

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.

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

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

This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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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 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.15 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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)

74 Appendix C. FHsE$0iFa[iE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Setup and Usage, %% 3.10.15

C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BAIMACE{LT WIDE i H F A [7) 5
SO https://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

asynchat fll asyncore fEHEE DA R FEEH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

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 23 =R A

xmlrpc.client fEHVEL S PARARH:

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 fHE S DA ERE:

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 HHKT kqueue fRHE H AL 5 AR A HA:

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 3443 & Marek Majkowski’ X} Dan Bernstein [t SipHash24 LR SE P A& AR EEHA:

<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/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p&%k dtoa Fl strtod, T C XURGEEEUMEFI A AT R Z [ 64, BEIRAE A H
David M. Gay 4 519 [R) 44 3044 . B BIZ SCERTFE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

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

*

* 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.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl. crypt B OpenSSL FERIRE R, ML, AT
Python ] Windows FI macoS ‘2% F2 )7 Al B U4 OpenSSL FEFJ#% U1, BrLATEREAL RS T OpenSSL 17 AJ LAY
1

LICENSE ISSUES

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

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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L T T S N N

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

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

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

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

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

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

the code are not to be removed.

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

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

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

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

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

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)"

(Rt
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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.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

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 NONINEFRINGEMENT.
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

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

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

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

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

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

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

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

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

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

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

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

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

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

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

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

(Rt
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(£ 50

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

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

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

C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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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Python 53X {7 304 :

JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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5"£$E¢ 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_ ,57 PY_LDFLAGS_NODIST, 30
slots_ ,63 PY_PYTHON, 43

FETE 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 -- £ %,53

annotation -- AF3,53

argument -- 5#, 53

asynchronous context manager —-- -+ #
TXEHE %, 54

asynchronous generator -— B %4 s, 54

asynchronous generator iterator -- 7

I R B R, 54
asynchronous iterable —-- 3 7% R Xt £,
54
asynchronous iterator -- F¥H %R E, 54
attribute —- B4, 54
awaitable -- T4# 4, 54

B
-B

command line option,5
-b

command line option,5
BDFL, 54
binary file —- Z3t#| U, 54
borrowed reference -- {8 A5G|, 54
bytecode —-- F¥#,55
bytes-like object -- F¥ A £, 55
C

-c <command>

command line option,3
callable —— A4, 55
callback —- [EIif, 55
C-contiguous, 55
CFLAGS, 2830
CFLAGS_NODIST, 2830
——check-hash-based-pycs

default|always|never

command line option,5
class, 55
class variable —- X% &, 55
coercion —- FEH|EA i 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, 56
——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 —-- £, 55
context manager —- T X#HE, 55
context variable -- FTX%E,S55
contiguous —-- #4455
coroutine —- W4E, 55
coroutine function -- WA EH, 55
CPPFLAGS, 28, 30
CPython, 55

D

-d

', 24

command line option,6
decorator —- XM, 56
descriptor —-- F®K %, 56
dictionary —-- 4,56
dictionary comprehension —-- F # i & R,

56

dictionary view —— FHAE, 56
——disable-ipv6

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

command line option, 2l
docstring -- XK FEHE, 56
duck-typing —— ®F KA, 56

——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 —-- LK, 56
extension module —- ¥ B3, 56

F

f-string —-- f-F{ 5,56

file object -- XHX%£,56

file-like object —-- XH& 4,57

filesystem encoding and error handler
— XHREHEEHEAGHERLEE, 5T

finder —- &%, 57

floor division —-— & BBk, 57

Fortran contiguous, 55

function -- ®E#¥,57

function annotation -- B¥AFE,S7

G

garbage collection —— XK [EYK, 57
generator, 57

generator —— 4 &, 57

generator expression, 58

generator expression -- A K ELRKR, 58
generator iterator —— 4 k&% E, 58

generic function —- & A H#, 58

generic type —-- Z A, 58

GIL, 58

global interpreter lock —— 4 & % &4,
58

Fl

-h

e ]
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command line option,5
hash-based pyc -- #TFW%FHFH pyc, 58
hashable —— HW#, 58
—--help

command line option,5

-1
command line option,6

command line option,6
IDLE, 58
immutable -- FH L%, 58
import path —— B AK4#,58
importer —-—- B A#,58
importing —-- § A, 58
interactive -- X &,59
interpreted —— @EA, 59
interpreter shutdown —- & XM, 59
iterable -- H#XERW 4,59
iterator —- #RAE,59

-J
command line option,9

K

key function -- &%, 59
keyword argument —— X#F %%, 59

L

lambda, 59

LBYL, 59

LDFLAGS, 28, 30

LDFLAGS_NODIST, 30

list, 60

list comprehension —-- %Xk R, 60
loader —- fu#E #, 60

locale encoding -- EZ R H%ETHKR, 60

M

-m <module-name>

command line option,4
magic

method, 60
magic method -- JEAF &, 60
mapping —-- B4, 60
meta path finder —- TTERZEKE, 60
metaclass —-- J.%, 60
method

magic, 60

special, 63
method —-- F ¥, 60

method resolution order —- ﬁfﬁ@ﬂ‘ﬁ)‘ﬁf?,

60
module, 60
module spec -- LI, 60
MRO, 60
mutable —- W@fﬁ%, 60
N
named tuple -- H 4% T4, 60
namespace —— @& Z[d, 61
namespace package -- @ % X [E4, 61
nested scope —— #EEFH, 61
new-style class -- #F A%, 61
@)
-0

command line option,6

object —— X #%,61

-00

command line option,6
OPT, 23
parameter —-- #%, 61

PATH, 9, 17, 32, 34, 3942

path based finder -- ETEBENEHKE, 62
path entry —— B&EAH,62

path entry finder -- EfABDEHE, 62
path entry hook -- B&ZENH4TF, 62
path-like object —-- BEAEEXZ, 62
PATHEXT, 34

PEP, 62
portion —-— # 4, 62
positional argument —— {LE S, 62

——prefix=PREFIX

command line option,2l
PROFILE_TASK, 21
provisional API -- ¥ % API, 62
provisional package -- # EM, 62
PY_PYTHON, 43
Python 3000, 62
Python #EHEN

PEP 1,62

PEP 8,51

PEP 11, 31,46

PEP 238,57

PEP 278,64

PEP 302,57, 60

PEP 338,4

PEP 343,55

PEP 362, 54,62

PEP 370,6, 10, 11

PEP 397,40

PEP 411,62
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PEP 420,57, 61,62 S
PEP 443,58 -3
PEP 451,57 command line option,6
PEP 483,58 -5
PEP 484,53,57, 58, 64, 65 command line option, 6
PEP 488,60 sequence, 63
PEP 492,54,55 set comprehension —-- 4%, 63
PEP 498,56 single dispatch -- #4K, 63
PEP 519,62 slice —— 14,63
PEP 525,54 special
PEP 526,53, 65 method, 63
PEP 528, 40 special method —- #% ¥ i, 63
PEP 529,12,40 statement -- &4, 64
PEP 538, 13,20 strong reference —- %5 /i, 64
PEP 585,58
PEP 3116, 64 T
PEP 3155, 63
’ 3
PYTHON*, 46 FEME, 30

text encoding -- X AR%EEKR, 64

PYTHONCOERCECLOCALE, 2 ) N N
ONCOERCECLOC » 20 text file —-- UK, 64

PYTHONDEBUG, 6

PYTHONDONTWRITEBYTECODE, 5 Eripl‘se‘;qmted string —— =55 F4#, 64
ype,

PYTHONDUMPREFS, 23 type alias —— XM 4. 64
PYTHONHASHSEED, 6, 10 ‘ hint —— %% 4. 64
PYTHONHOME, 6, 9, 44, 45 ype hi = LA
Pythonic, 62 U
PYTHONINSPECT, 6
PYTHONINTMAXSTRDIGITS, 8 —u
PYTHONIOENCODING, 13 command line option,7
PYTHONLEGACYWINDOWSSTDIO, 10 universal newlines -— i Jfl#AT, 64
PYTHONMALLOC, 12, 22 V
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 39, 44, 45, 48 -V
PYTHONPROFILEIMPORTTIME, 8§ command line option,5
PYTHONPYCACHEPREFIX, 8 v
PYTHONSTARTUP, 6 command line option,7
PYTHONTHREADDEBUG, 22 variable annotation -- L EARHE, 64
PYTHONUNBUFFERED, 7 1, 61
PYTHONUTFS, 13, 40 —-—version
PYTHONVERBOSE, 7 command line option,5
PYTHONWARNDEFAULTENCODING, 8 virtual environment -- E#IHE, 65
PYTHONWARNINGS, 7 virtual machine -- E#HIHL, 65
Q W
-q -W arg

command line option,6 command line option,7
qualified name —- [RZ 4%, 63 —--with-address-sanitizer

command line option,?23

R --with-assertions
R command line option,?23

command line option,6 ——with-builtin-hashlib-hashes=md5, shal, sha256, shab:
reference count —-- 5| %, 63 .command line option, 25
regular package -- ¥4, 63 —-—with-computed-gotos

command line option, 2l
—-—-with-cxx-main
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command line option, 19 command line option, 24
——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,?21 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-1ibc=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-1to X
command line option,?21 -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
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

Zen of Python -- Python Z##,65
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