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CHAPTER 1

A \ 4= =
mITHINE
R E LGS, CPython f#ffrés it 24T 5B,
CPython SZBRAN YT : HARSCILR 6y 24T/ 0 BES A FT AR . 1, implementations .
1.1 1T
W1 Python [}, 7] AFE & F HIAE RS0 -
’python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

BRI X R LSRRI L, A G HHIE sys . argv B - 1R, HAOCHR, MM NE
MICR (sys.argv[0]) RITRFEFRITHFHFR.
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—c <command>

AT command H1¥) Python fiS . command W] DAj&—45iEA), W] DL A TAF i £ &5 4), H
L EESR S B S AR AR B E A

R LIRS, sys.argv IIEANITCERN "-c", Y HFEMAZR sys.path 3k (GRiZHZ
H A D T2 S A )

ffif] command (&5 % #HilZE{ cpython. run_command ,

-m <module—name>

1E sys.path FHERSRERI, LA __main_ BURPUTHHNZE.

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

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

TR PEETTURNTE T N ERLRAIA C B4 BT, PEAEATHBA X B Python BIHSCHE, {H
AR LSV TR AR 0 s Ik Sl S DS LRI G h S G

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

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

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

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

il module-name &5 | % HilZ{f cpython. run_module ,
S UL:

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

PEP 338 -- /e A A T
1€ 3.1 R $RAVE A FRRIZIT __main_ FAREHL,
TE 3.4 WO R [l E S Rpn 44 23 Tl

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

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

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

4 Chapter 1. 41758
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AR AR 44 Frfig 1) H SR e zip SCF, WHEIARZ A sys.path IFk, FHEZAEFR __main__.
py XPFHAE __main_ BEHORIAT.

— T I DA B GE T AT, R, sys . path BENEE A H &, AL PR site-packages
H%, 208 rH PYTHON* MR &,

fif filename ZH&5| % HiTHE cpython.run_file .

S

runpy.run_path () Python {5 0] DAE HEA 1) 430 e
RGOS, -1, sys.argv[0] NZFERFH ("), FHIELFHZME sys.path Hk. I
Ab, WRRG LR, BREAZE A tab #MAFIT H g% (20 rlcompleter-config) .
UL

tut-invoking

£ 3.4 UH M HEhE A tab A2 Dy 5244 -

1.1.2 EHEIN

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

fy it Python fiRiASH1BH o 7w BIATE :

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 Bl Hfg: -vv HI.

1.1.3 H{thi%kIn

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

TE 3.5 BUHE R 56 bytes 5 int .

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

——check-hash-based-pycs default|always|never
FERBETISAA{ER - pye SUIFRYERIEAT N . S W pyc-invalidation. 24¥° default i}, CikEMARIL
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 i R RARIFARYE X A PSP IEATIRAIE . 240 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 B84 T Python, SCRF[RIES A -E Fll -s. FERR BN sys . path BEANVELE A BTHE H skl
AL Y site-packages H k. A PYTHON* FRSGAR fE et 200 . 30 T DATi AN B8 k20 f KR 1 DA
B7 1k P A A .
3.4 FiiIRE.

-0
R assert if ] DA RAEAT A __debug__ BUEAE N AAFRIAURS . Sl AE - pye §7 A ZBIAIN . opt-1
PR G (bytecode) W XCA4-44 (0 PEP 488), Hi5%: [ PYTHONOPTIMIZE,
T 3.5 BUH K KA PEP 488 21k . pyc U4 .

-00
TERH -0 BRI 2 5 SR P AR o GlAE - pyc A Z TN . opt -2 Ry FEC Ji¥ ST (bytecode)
34 (S0 PEP 488).
1 3.5 BCE P iKHE PEP 488 214 . 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 [ IRA Y, e 358 IV A BEALAL, FF str Fil bytes PFUXT4 __hash_ () BYMH” INEE”
AT BENLE . EARENTHERA Python FERE ThORFFAAL , (ERTEHSZ I T 1) Python HERE (A EAT]
SN AT Y o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen in-
puts that exploit the worst case performance of a dict construction, O(n%) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED JUVFAR MG A b T8 A BB — A E(H
T 3.7 WUk IR 2 P9k 2008
3.2.3 BT GE.

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

6 Chapter 1. <1755
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-S
E site M AP PR T 0l 50 sys . path IHAE. R site 2AEMEH BT AL
LB X SR (ARARA B EA TN site.main ().
-u
55 1 stdout A1 stderr JFAE I Znh . HLEITXT stdin 37 TS50 .
%525 % PYTHONUNBUFFERED,
TE 3.7 JRE R stdout I stderr e SCAS 2 IAE A vk .
-v
BRAEWIIR IR AT — M5 5, Bongomaiityy (A siNERRS ). M4 Pty (-vv
) W, SRR SR ST — 4 EE . 1B RERSEHE B ady dik.
16 3.10 JRCE M B site BT DAFS B RFZAL TR il FUHARA . pth UM
%% PYTHONVERBOSE ,
-W arg
e (= BG4 . Python HUEE - HLBIBR N2 (5 BT sys. stderr.
e A7 ERL Y T B R IR R A T 25 A T BERE i 6t Ay 4 (B2 ZE BRI O T 2 20 1Y
g
-Wdefault # Warn once per call location
—Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn
action 44 Al MR TR ZAHATHT , MRS SN N GG 45K, Pla, -wi 5 -wignore MH[A.
TRNSHIT
action:message:category:module:lineno
Zs B VCRLIA (R 23 BT DAS W . B, -W ignore: :DeprecationWarning ¥F/ZMEHi
1) DeprecationWarning 245,
action “FECUN_F Tk, H S F T H o B4
message F-E AL REANE LS EAHILHEL . AR KNG .
category FETEEKHIRILA (Deprecationwarning %), BAURMAA: MBI
R AT E RN T2
module FEXVCICIY 2 (SERERRE ) BEPRAFR: X AR IERL R R/ NG U .
lineno ¥ Bt VLAt , H O ILECFrA1TS, M4 TH 175 .
AIDAZR I A - 60T LA BRI B2 ARy, R AT e — D IEE I A ARE -
PRI 20 ORI, TEMA S — MR, ST — &R ESEE ) .
b5 BIA W DAY PYTHONWARNINGS MABEAE BRI, 0] PAZE Python #2/% H l warnings Bk
fraadil. BN, warnings.filterwarnings () ERECADNE (5 B IE 25,
12 5] warning-filter #11 describing-warning-filters | i 58 22 475 .
-X
B —47, PAARFEE AR Unix JEXAY # ! omd. X5 T DOS & @B g1 .
1.1. &417T 7
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-X
PR T &R RSB L J@ A3 . CPython H Hi7E X T R4 AT H 1A :
e —X faulthandler J§H faulthandler;

e —-X showrefcount WJFEREF 45 B B7E & BRSBTSt R A5 | R HESORI 08 1)
INAFHRE . 3 U TR e A,

* —X tracemalloc ffiff] tracemalloc & Esh% Python NIEDECAYIREE . BRIAEL Y, RA &
AW PRAFAERERAY P (5 B P e B -X tracemalloc=NFRAME DAJSRE ] NFRAME
Wit IREE. 2 H tracemalloc.start () T fEiFHE

* -X int_max_str_digits ¥f M & BB FAF PR LK ERGB. 5N iE S W

PYTHONINTMAXSTRDIGITS,

* —X importtime BRI FAFERAIIN A B2 BRBIIRZFR, 2P (LIFRER SA) I H
St ) (HERR R E I A ) B B 1 th e 2 SR W AR th ] R & th 4 - Mt A il python3

-X importtime -c 'import asyncio'. HIEZ[H PYTHONPROFILEIMPORTTIME,
* -X dev: 3] Python &M, 5IATERINELL T E &S E0HHE RIYB TR
e —X utfs J3Jf] Python UTF-8 iz, -x utf£8=0 {24 F] Python UTF-8 £ (HIMEC AZE ).
* -X pycache_prefix=PATH VFF .pyc XMFHALAGE H FNRIFATRE, A2 AR

Wl PYTHONPYCACHEPREFTIX

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

B AVAEAMERBEIEIT sys. _xoptions FHLEFEUX LE(E.
E 3.2 RO ST - eI
3.3 ¥ifIEE: -X faulthandler 3E3.
3.4 FriIhEE: -X showrefcount 5 -X tracemalloc 3T,
3.6 FriiEhEE: -X showalloccount &3,
3.7 HRIEE: -X importtime, -X dev 5 -X utf8 ¥,
3.8 HEfE: -X pycache_prefix Ui, -X dev W I FEFE io.I0Base HTH4 R &L P id %

close () %,

A 3.9 BCEHC: (] -X dev VI, FEFAFER i A AR BRI KA encoding Fil errors Z8.
The -X showalloccount &I E AL .

3.10 RN fE: —X warn_default_encoding %5,

3.10.7 FREEE: -X int_max_str_digits &,

M 3.9 BGEANBUFE T, B4F 3.10 i F2%: The -X oldparser option.

8 Chapter 1. 41758
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1.1.4 F|7 S R RYEIH

-J
FREE 25 Jython fiH .

12 IHTR

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

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

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

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

[GIHME, 758 PYTHONHOME K prefix:exec_prefix,

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

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

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

PYTHONPLATLIBDIR
RN IES FRFER, WSET sys.platlibdir ff.
3.9 B IRE.

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

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

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

3.7 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 B AR B — D HEZ AT, B TR E -1 I
IS FEAR AT By Python (IS F os . environ BB ek DATERR 7 A 45 o il A A =X

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

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

PYTHONCASEOK

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

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

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

3.8 B fE.

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

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

TR HWZ AT ZE MG AR, G FaREes A S B |RAM , X 2 iF—24H python HFFR L 50y
AirfH
ZIER TR —~ [0,4294967295] JE I N T #E AL 6 E BUE 0 1528 HG A FlibLAL .
3.2.3 iR EE.
PYTHONINTMAXSTRDIGITS
AR I A B — R, B ST R AL BRI & R BB AT R 0 K FERR A
3.10.7 BRI
PYTHONIOENCODING
MR M B ISITREAS Z A E, BB H il encodingname:errorhandler 1HAKE
i) stdin/stdout/stderr BT F 4%, encodingname fll :errorhandler FR4ERE R LI, S5HE str.
encode () HHYE AT .
X} stderr, :errorhandler ¥y Zng; AR M EN 'backslashreplace’,
T 3.4 MU PR:  “encodingname” B2 IUAE 2 A& o

1 3.6 iU B AE Windows |, X232 B X5 il & G2 i X 25 Z0 0% UL AR 8 T8 8 1 i, BRIEIRTEE T
PYTHONLEGACYWINDOWSSTDIO, AR H & o] i) SCAE RIS TE WA 32 HL 52 o

PYTHONNOUSERSITE
WARWE TR, Python ¥ AL Hl P site-packages HXHME] sys.path.
Z W
PEP 370 -- 43 ' site-packages H 5%

PYTHONUSERBASE

X R P EEE X, ELXTEHAT python setup.py install --user By M KIT5E A F
site-packages H FHEERDL I Distutils 22355 %1%,

10 Chapter 1. 41758
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W
PEP 370 -- 43 P11 site-packages [H 5%
PYTHONEXECUTABLE

WARBCE 7RSSR, W sys.argv [0] RRgsoh S R ME T A 2l 1l CasfTit BTk iR ife. X
XAE macOS i1

PYTHONWARNINGS
BEAS REARAN T -0 T ARG N PAE S 2 R AR, B T 2R -, SRR
HUPuRIEnd W v S | El b e BN

i fA] B TS B RE AR BV TC A6 A B T B R Pt B A 5 (B2 AE O RE DL R & 24
HRLEE):

Warn once per call location
Convert to exceptions

Warn once per calling module

#

#

# Warn every time

#

# Warn once per Python process
#

Never warn

12 |5 warning-filter 11 describing-warning-filters T fi# 58 2 475 .

PYTHONFAULTHANDLER
MR A AE B — N AES A7, faulthandler.enable () TEESIIBA A - 2 STGSEGY,
SIGFPE, SIGABRT, SIGBUS fll SIGILL S5{F5 %4 — N Ab BRAAR PARL fif Python [FIPH(5 B . LA ES
#r T -x faulthandler &3,

3.3 BRI HE.

PYTHONTRACEMALLOC
WAR IR AR B — N ES AR, WS tracemalloc fH X} Python Y774 B i) IR
Eio 1A I ST T IR B L5 B W B K ik . 4N, PYTHONTRACEMALLOC=1 H L7
B, 2 tracemalloc.start () TG,

3.4 BRI HE.

PYTHONPROFILEIMPORTTIME
AR AR B — N ES AT, Python KB /RBFR F AL T2 K] . WA BTSN THE
AET M -X importtime,

3.7 BRI HE.

PYTHONASYNCIODEBUG
IR RPN — DS T, MAEM asyncio KA P,
3.4 B IIHE.

PYTHONMALLOC

W HE Python P74 BC AR FH/EL 2B R 08 1o
P E Python FT{si FH %) IN A7 43 BL AR AT -
e default: ﬁﬁﬂ gj(tkﬂﬂﬁ%@ﬂ%%

e malloc: ¥ff# 8 (PYMEM _DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {ii Jfj C
JEff) malloc () BRAL.

* pymalloc: % PYMEM_DOMAIN_MEM ffI PYMEM_DOMAIN_OBJ I fiff il pymalloc 43 Bt #5 i Xt
PYMEM_DOMAIN_RAW I f#i [l malloc () %K.

S T T
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* debug: & BIANAIALERZ FA2 I 7.

* malloc_debug: 5 malloc #E{HIR 22848 T,

* pymalloc_debug: 5 pymalloc fH[FR{EE L2 d i 1.
5 3.7 BOEH: $0°T "default” 2}Hlds.
3.6 FriIRE.

PYTHONMALLOCSTATS

MR — A2 P45, Python REFERFR A58 pymalloc it 42 [X I8k DA K AE 5% P T Bl pymalloc Py
FoliesrgitE R

A PYTHONMALLOC M58 Sl R st il C ) malloc () ZrBC#s, & U Python [ELE A
S pymalloc, MMAS B R0k 2005

TE 3.6 R P e AR SR 0] DA FH A & AU 410 Python, QAR BB BEE A2 FAFER )
FEEA TR

PYTHONLEGACYWINDOWSFSENCODING

MR NS ZR/F 8, BRA filesystem encoding and error handler ¥z EHRIE F) 3.6 fiASZ HiRI{E “mbcs”
I “replace”, HIM, K RHBAIERIAME “utf-8” F1 “surrogatepass”,

XA PAAFIEfTBHE T sys._enablelegacywindowsfsencoding () B
1] 4 Windows.,
3.6 FriYige: L iEE SR PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBOA— A AES AR, WG ATE O & B A S At XTI Unicode “FAFR5AR I 20
PEd G R T T8, A2 utf-8.

WIRARHER B 0] (RSO TE) AN 8 9 il 65 22 b DX AR B 2 1 20
B] F 4 Windows,
3.6 BT fE.

PYTHONCOERCECLOCALE

WERAEBEN 0, FF 520 E Python iy 47 B R SE R BT ASCIL i C 5 POSIX Xl i 54 il 4
KA T UTE-8 [l %

USRS B AABCE (BBl 0 DASPROME) , B S BB AS B Y LC_ALL ISR th A 2P E,
F HAR A 47 LC_CTYPE JE5IK 24 Bif DI e 10 ol 2 A BRI 10 © Xk, mlia o maCH I BT ASCIT 11y
POSIX Xk, A5 Python CLIKFFE I BREAHZATIN Z B2 LC_CTYPE JEHEH 5 i WU L&
F7) DA 32 23 -

e C.UTF-8
e C.utfs8
e UTF-8

WSS BEE T LA E RIS i —A>, NI 4R1E Python 1247 2 B tHARF7E 24 1 ERR PRIE HhAH 7 ML 15
B LC_CTYPE FRBiAcH . X HfPRIR 1 AREAS AR By AIa AT 1 ] B F A JH b ] JROR DX S e 191 ) 2817
(%141 GNU readline J) Z4b, ILHETE TR (JoiE X L8 HERE 2 51T Python i Réds) DA KAE AL i)
PREEINT A2 A C KIS #4E (B0 Python [ 2 HJ locale.getdefaultlocale () HHEFIHHAB
e

(i 20 3 o b i B = DX 3k it ol s Jo) 1 H A — AN IR R 0K B 8 sys . stdin fll sys.
stdout JBJf] surrogateescape {iRGCTEAING (sys . stderr &4k%f#if] backslashreplace Yl
()R AT ] At DX S T v — ) o X AR AL BRA TR ] DASEE 5 T U i PYTHONIOENCODING R -

12
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T IEECE B, AR T KGR A, B AR 2Y Python 24T BRI IR AL SEAS 52 9% figh 5 il 5%
e ) X3 T AT A T 1 RS )% B PY THONCOERCECLOCALE=warn 52 Python ¥ stderr F%&

HEEHE

R, RO ISR R ), S HTCR R B 18 AR KIS, BRIA PYTHONUTES 1))
FHAEAR G BT ASCIT [ DRI P B o o200 [m] st 455 JH S 79 T3 1 AR Sl AR & (1] AsCIT i AN

UTF-8 fE ARG H .

o] P *nix.

3.7 BRI RE: 7525 PEP 538 T .
PYTHONDEVMODE

USRS AR RO AR 2 AR, SR Python JF A, SIAFEBGANE UL T B & FEOTHE K

BTG .
3.7 B fE.

PYTHONUTF8
QUSSR 1, $F£2 5 Python UTE-8 sk,

A 0, MI&EEH] Python UTF-8 K.
BCEAT A H A AR 2 A R AR R 0 2 AU 1B S BB 2R
3.7 B fE.

PYTHONWARNDEFAULTENCODING

UWNFEZIAEE A B RO — AR AT WITE R R XERIA S I, FF 25K — 2% EncodingWarning

12 i io-encoding-warning & T i 11 -
3.10 M BE.

121 AREXLER

PYTHONTHREADDEBUG
FZE IS, Python K AULAEIIA(E EITEE] stdout.
EFPython 893X A,
M 310 BURAEAE D, BEE 3.2 PR

PYTHONDUMPREF'S

WAE, Python 75X MAfERERS , BRSNS | T EUS R AR RS B0
FEH --with-trace-refs ik L & Python,

12. IMNEEE
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CHAPTER 2

£ Unix IRE TE A Python

2.1 X153 %3 Python IR RAE
2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)

RETE AATIAR BER BT L P AT o X I mT AR AR P M 25 15 fe T A 1Y Python

AR Python A FiSE 2 H BATERATAR BER e rhr, 5n] ASRFA L H O A9 AT B & . SR PA
T

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

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

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

pkg_add -r python

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

15
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 L

YRATDAM OpenCSW FKHR. 2225 K ffi 48 FhAR A<HG Python, 4l pkgutil -i python27 .

2.2 {33 Python

AL F L2607 CPython, 1 SE SO HRH IRILT. AT DA T BRI AR source B2 e BN UL 3T

i clone, (URARABLTTIAN T, AR AAREELAISE clone. )
ey A ) i - ALK

./configure
make
make install

FiE Unix ~F-Gi8c 5 2L A FIHE S0 2 PRI IC R AE Python JEACAS R BHR H 5 T Y README.rst SC{F
H

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

2.3 5 Python #xpigEF3C 4

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

BN, FERZE Linux 24t F, WEWBIMERZ /usr .

XH/EFE 2E
exec_prefix/bin/python3 il REge A O
prefix/lib/pythonversion, exec_prefix/ | B EARERILY) H SR B
lib/pythonversion

prefix/include/pythonversion, 115 FF % Python & Flix A R #s Fr 75 HY in-
exec_prefix/include/pythonversion clude U1 H s EIE L &
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

’#l/usr/bin/env python3

FAERA PATH 14822 Python fiféds. (H12, HL4E Unix RS HEH env fi s, HIMLTTREF SN /usr/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

2.5 HEFE X OpenSSL

L B AT RIRY OpenSSL FEEAN R FALAFAEIE , 5 HREI 15 openssl. enf UMFEAFFSHER H %,
AT /ete Fo FERZBBEATIR FIZSCIRAE /ete/ssl (3 /etc/pki/tls Ho % HKIEMN Y
& —A> cert .pem XHFI/E—> certs Hik.

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

2. F#k. I %03E OpenSSL., HHALA/RME ] install_sw AR install. install_sw I 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. {# B & X AY OpenSSL #451% Python (Z#% ! E —-with-openssl fil ——with-openssl-rpath %
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 ™ AATURAT 18] N AR ABL. ARA T3 2 H 7 4515 Python S 387 OpenSSL. f# i —4>
B ICA AR 7 X OpenSSL 2 BU AT PA 1

24. 210 17
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CHAPTER 3

Bg & Python

3.1 BoE iR

FPAF AR . /configure A FTA 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 () LK) sqlite3 fibk,
3.6 Bl Hife.

——disable-ipv6
BRI IPv6 S8 (FFIF R R NBIA R ), UL socket HibR,

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

HAATEN T, AT sizeof (void*) . HIIR void* K/NK 64 f7DAE, 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
471% Python main () BREL, JT C++ 4Rikesstss Python nl #4730 $CXX ‘8 COMPILER.

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

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

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

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

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

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

20, decimal . HAVE_CONTEXTVAR fll contextvars 5,
3.9 BRI HE.

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

AHERHES (1) SRNFERS, BEEmRAFR.
e ndbm ;

H

¢ gdbm ;
e bdb,

——without-c-locale-coercion

EEH C il E AT UTE-8 s 2k (BRIAHEH ) .
AE X PY_COERCE_C_LOCALE %%,
2] PYTHONCOERCECLOCALE 1 PEP 538,

—-with-platlibdir=DIRNAME

Python JEH 544 (BRIAH 1ib).
Fedora 1 SuSE 7 64 {\i°F-5 ff] 1ib64 .
Zf] sys.platlibdir .

3.9 FrihfE.

—--with-wheel-pkg-dir=PATH

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

HeLE Linux AZATHAGFT G RIS BN ZHRFBK08 5 2 . 41 Fedora £ /usr/share/python-wheels/
H 3t T 4225 wheel £, [ A%4%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 |, BEERIAH /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

ANGFEFN LR test BEHE, QN test WEY _testcapi § AL (BRIASHIFIHLEE).
3.10 Hh I fE.
——with-ensurepip=[upgrade|install|no]
1EFE Python “ZHEIHZATIY ensurepip Air%.
e upgrade (ERIA): 1247 python -m ensurepip --altinstall --upgrade fif% .
* install : i84T python -m ensurepip --altinstall i,
* no : /NIE4T ensurepip.

3.6 BRI HE.

3.1.3 TEEBHEIN

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

——enable-optimizations

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

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

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

EHA -fno-semantic-interposition .
3.6 Bl TIgE.
JE 3.10 Rk £ GCC L f#if] ~-fno-semantic-interposition ,

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

BRAH: -m test —-pgo —-timeout=$ (TESTTIMEOUT) ,
3.8 FrhR e

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

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

3.6 B

—-with—-computed—-gotos

TEREFRA A goto T (TESCHRIIAHFEE HIAR)

3.1. ECE®Em 21
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——without-pymalloc
SEHIRFERY Python NAF/T AL pymalloc  (BRIAME) .

Z: WIREEAS & PYTHONMALLOC

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

——enable-profiling

M gprof JHM CHEFHANIITM (BOANEN).

3.1.4 Python @AiXRYmiF

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

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

— BT X RS AR A
— {7 Unicode Fl int XYM, WAFHSAEEHEAT T, TR E M T AR S .
— WRORA AR I PR R0 24 1 S 1 R SCAE T R R 225 A S
- BRI SR (go.collect () pRER) RIXFGRM—BbEM TSR AK A .
- MEBTER BRI A LA, Py _SAFE_DOWNCAST () ik B4 il i i o -
Z: I, Python P KA AIEL ESE - with-trace-refs .

TE 3.8 WP A ORI iR ) 4 i BRAE 2 ABL 3251 & LT Py_DEBUG N FRRZ R [ I & LT
Py_TRACE_REFS % (&0 --with-trace-refs &%), XA TME——4 N2 ABI I .
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3.1.5 i ikIn
—--with-pydebug
fe iR T 4% Python: % X% Py_DEBUG (BRiANEEHI).

——with-trace-refs

S TR RS R (BRAAEE) .
RORANE -

e %EX Py_TRACE_REFS %%,

* JIA sys.getobjects () FREL.

o IRIEAS SN PYTHONDUMPREFS o

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

1@0
3.8 B

——with—-assertions

YRR CWr = assert (...); Ml _PyObject_ASSERT (...);

R EILSE, WHE OPT 4iiFs 2 & A E L NDEBUG 7% .

Z ] --with-pydebug I (X ZmFHEX), EWRATAE M.

3.6 BRI HE.

—-with-valgrind

JEUH Valgrind - (GERIAEEHT) -

——with-dtrace

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

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

3.6 BN fE.

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

3.6 BRI HE.

——with-undefined-behavior-sanitizer
J&tFH undefinedBehaviorSanitizer 5 XA MM ubsan, (BRANEE

3.6 B fiE.

)e

(BRAARE ) o

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, A% python .o (BN HiEH-20%),

3.10 HiHIHE.

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

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

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

3.3 Hrge.

——with-readline=editline

H editline JFEfERN readline fEHLH) 5.
X WITH_EDITLINE %,
3.10 i T fe.

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

AE X HAVE_LIBREADLINE %%,
3.10 #iH T ie.

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

—--with-tcltk-libs="'-L..."'

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

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

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

——with-openssl=DIR
OpenSSL R H .

3.7 B RE.

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

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

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,
* sha256,
¢ sha512,
* sha3 (7 shake),
e blakeZ2,
3.9 Hi e

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

* python GERIAME): R Python #7145
e openssl: {#% OpenSSL BRiAME A .
* STRING : R HE L7
Z U, ss1 B,
3.7 FiIRE.
1E 3.10 JRE M WE python HI STRING A TLS 1.2 B HARMRAS I H8L «

3.1.9 macOS i&kIn

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

——enable-universalsdk=SDKDIR

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

——enable-framework=INSTALLDIR

1% Python framework , [ A% RS Unix ZMT. 7T #6240 INSTALLDIR $658 T 288642 (AN

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]

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

all,

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

3.2 Python {9 R4

3.21 WBRGIEENHF

e configure.ac=>configure;

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

e pyconfig.h (H configure fz);

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

3.22 FEMESR

C3Xff (o) RAEMEICH (Lo) M.

o MBS libpython (.a) 2HXTERCHRIHER .
* python.o I E 1ibpython #EEH S 47 python H1,

C ¥ 2 Makefile (Z 0l Modules/Setup ) fll python setup.py build %,

3.2.3 £ E Makefile Bfr

* make :

FABRUEE Y Python.

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

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

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

26
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e make install: FJEIFHZ:% Python

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

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

3.24 CI'R

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

>>> import sys

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

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

>>> import _asyncio

>>> _asyncio

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

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

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

setup.py AR distutils B C R IL T,

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

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

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

3.3 HmiFSRIBEEBNRE

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

CONFIGURE_CPPFLAGS
AP & CPPFLAGS WHBE %Y, . /configure A,
3.6 B HIHE.

CPPFLAGS

(Objective ) C/C++ FALBEE AR, BN, /] —~I<include dir> WERARAYLSCAE—ApRiER H

3% <include dir> H1,

CPPFLAGS Ml LDFLAGS #Rits Bl 7 shell BU{E, PAMHE setup.py BEAS(H FHIAEEAS B8 20 H A &9

JRAEER
BASECPPFLAGS
3.4 BN RE.

PY_CPPFLAGS
S RS AT S SN T A A AL B 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
Ct+ i IEARAE 2o

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

CFLAGS
C GiiFdhnat .

CFLAGS_NODIST

CFLAGS_NODIST JH-T M flRegs Al stdlib C 3" J@ . 24 Python 423 )5, #iiFasbral RIVi%M N distutils

CFLAGS I—HB5r0F, APAEAE (bpo-21121 ).,
FEM, CRLAGS RV 44104

o JMFARIENR T (T A R BRI . — 1 VR B A 7 ab 3, I H crracs
W AT AT AR BB S5 T user- A1 package- 2% AR ALK — T EAR .

© INEERRAN —Werror [N A R IGIASA ] 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 JIA,

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 .
N, -£PIC ¥ Linux 1 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
BRAK: S (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN ,
3.8 Bl Hife.

PURIFY
Purify 4. Purify 22— W17 .

BONR 2R (D) -
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3.3.3 fEEIBRIREN

LINKCC
I TFHI# python fl _testembed HIFLFFIISER S 4

Rilk: S (PURIFY) $ (MAINCC) ,

CONFIGURE_LDFLAGS
A5 LDFLAGS W{HB B4 . /configure A,

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

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

FEpHL, LDFLAGS AN 445

o GRIESIS -L ON T RN ERRAD . -L R MR Ay A, I H LDFLAGS 1)
LATHERRHCRFILSC T user- Al package J2 B i ~L fifhx.

CONFIGURE_LDFLAGS_NODIST
ASE LDFLAGS_NODIST WEAZ 4 . /configure 4,

3.8 BRI HE.

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

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

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

LDSHARED

MRS
BiAN: @QLDSHAREDR@ $ (PY_LDFLAGS) .

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

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

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

3.8 B fE.

PY_CORE_LDFLAGS

T AR X S B R 5
3.8 BRI HE.
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cHAPTER 4

7 Windows _E{& F Python

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

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

4 PEP 11 iri, Python % 1 B0 4~ Windows -5 ) S 3¢ AX B T4 Microsoft 4 4 4 T FE < 45 & 3 A A Al
A, IXFEWRE Python 3.10 37 RF Windows 8.1 & HFHMAS . USRS 2 Windows 7 3245, 43¢ Python 3.8,

Windows $24it TR 2R FLREART, A LRRTEA — & LS RIS
SR AR T N TR AR, ST Python AR 2RI H (T 2 N Al S, "B 2 ifdiksF.

Microsoft Store €, J&— A1l FafTIAFI 4, 44 IDLE s HAhFF & FREEAE &) Python L3, B 7F%H
Windows 10 3 AU RSG5, (H 0] PAZE 2228 M A S iR AR e . B4Rt TiF 2 Mmook B3
Python S H T H..

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

Tk 89 @ J2 Python W/ INEERAD, TE G A SRR AR

4.1 EBREERF

411 ZREERE

DU~ Python 3.10 24 A% 7 v fit N4 - 32 (VN 64 [IHRAII AT WA web installer (W25 22554) 22— /MK
BRI TR, el i, WIERE A NIRRT, ofline installer (BLKZHEA) PIEERING
SERERAALE, AT BE TS Internet 3 R 8L, WS 2 F H e DA T RAE 2R AR i o R 2
b

AN LA, AT AR DA R A —:
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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 (SZHIZ2%)7:

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

* Python $§ 2245 B 5 H - H s

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o RREBhRERE, MEME, JH3h#e pip

o WERIESRF 2% H SR I3 PATH

o PRET AU Fi AT I

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 GEATRERT R AVE PRI HR elt v
Python 42235 %] Program Files H 5%
o & T Windows 849 Python g %) 3% Y22 5] Windows H S
L2 Y B) AT DA H] T e
BT P R DA G 128 7 B
o WERIET, LK H SRS INE] RS PATH
o PREED A
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4.1.2 B MAX_PATH PRl

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

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

XLV open () BREL, os BIBRAIK Z BOHAN AR I RERE 2 H 1R MR BE AL 260 AT AL
L W we i v [ S R 5 s L 8
T 3.6 JCEEL: Python HS I 1 XHK B AR SHE -

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 e FE )Y UL IR 2 %¢ Python, i /quiet BRI, Pkt H Fag BARAGR B dE BERIE IR
i /passive %3, BPAEIT /uninstall 337 BIFF 44 Python - - A2 BoRARATHTIALR R o

B F G124 name=value , FePHIATR 0 KAMIAHFE, 1 FRNIEAFitk sk B2, 1]
FEIT 52 8691 A0
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B ik ZINME
InstallAl- | SHRFA 4% 0
1Users
TargetDir | Z2%E H 5% HF InstallAllUsers $64%
Default- HETE P& m B | $ProgramFiles%\Python X.Y By
AllUser- NG PR AE $ProgramFiles (x86) $\Python X.Y
sTarget-
Dir
De- Y H PSR | $LocalAppData%\Programs\Python\PythonXY By
faultJust- | BRIAZEEERAR $LocalAppData$\Programs\Python\PythonXxYy-32 EiY
ForMeTar- $LocalAppData%\Programs\Python\PythonXY-64
getDir
Default- Ul R BRAE E X | (%)
Custom- A= bre
TargetDir
Associ- WL T )ashds, |1
ateFiles B KR
Com- FFA oy XPFHIERN | O
pileAll .PYC o
Prepend- | f install 1 Scripts H 3%#s | 0
Path nE PATH DALY .PY ¥
%] PATHEXT
Shortcuts | MR 2%, AFRES, | |
SCRYFI IDLE B et oy
"
In- 245 Python Fift 1
clude_doc
In- LRI e S 0
clude_debug
In- LRI R H SRS AEE | 1
clude_dev | SCff. WX HES:
BT
In- - python.exe PAN | 1
clude_exe | FHKICM. ZMg LI AT fE
2 FECLEATH] .
In- 2 BE ) F Windows 49 | 1
clude_launchdtython 2 # % .
Install- KRR A A O % E |1
Launcher- | & 3 #%. © F ==
AllUsers Include_launcher #%
BEN 1
In- GARARE R R, | 1
clude_lib | 44 W& X — 2 ] fE R B L
AT
In- AN AR pip Ml setup- | 1
clude_pip | tools
In- AR 75 (*.pdb) | 0
clude_symbols
In- A Tel/Tk FpA IDLE | 1
clude_tcltk
In- LA RN 1
clude_test
In- GRS AR e A 1
clude_tools
auncherONYV 2 5 575 . X B o | 0 .
3k e 4 B T Chapter 4. £ Windows _Ef{§F Python
Simpleln- | 2% F KL H405E Ul 0
stall
Qimnleln. | A5 HH S AL 7208 11T i B =~ (23
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

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

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

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

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

<Options>

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

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

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

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

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

414 BTFREE

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

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

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

AW PAFEE / quiet BRIR BB R o

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

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

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

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

B WA AL, SRR I BB Windows 10 5387, F4E Microsoft Store 3 ] 27 41482 "Python 3.10”
o WARASERRN . R i Python Software Foundation /& ffi 423

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

TS G, T DAE T HG 32 B P 3R 5] ok 13 Python, 1% % W] DAYE 6y B 545 ok PowerShell 23 H i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

A X =AW ] DA A5 52, 140, python3.exe fll python3.x.exe PAJ python.exe (3
3. x BEEEEAERE A, Bla13.10 ). FERE-—> ER--> MARHETRET, Sk FETEY
i, RS R KRB python A, AR pip Ml idle H5EFEA python A —ZL.

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

WRARE L LEE T 75— AR Python IR B MBRE) PATH ZF R, IFAERAEN python.exe MMiA
f&3k H Microsoft Store FARA™ . B H4%E, Wi python3.exe B python3.x.exe .

py . exe JHBIAPRFRLIN Python 224 it , (HEILIEM HI R H AL G0 &R 45 LR it

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

4.2.1 EX089E)E
FiE . ERRRAIER B RN EER

H1 > Microsoft Store )i AP I PR, Python AR BB TG X 4L S2 A1 &40 TEMP FIVENFRIEAT5E 2 H A VI o
MRIA, ERE AR — NGRS WERIRA ARSI 0 MR EL se B e ke dn

TEiZ 4TI, Python K {f F 411 44 Windows SC {4 J& Fl ¥ M R 1 i) — AN FA A B A, 640, a0 R 3R 45 742 &
$APPDATAS% A 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\,

MRS, Windows 3R [R5k 5 A SCUICR SO, B AR SCHEARFEAE, AR [H1 5K H %145 Windows H
SFHIC . BIIEEEL C: \Windows\System32 $fik 0] C: \Windows\System32 IHAN_E C:\Program
Files\WindowsApps\package_name\VFS\SystemX86 N% .

YRATPABEI os . path.realpath () HEMEATEA SR FLSL 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"

5 A F] Windows YEMHER, SAEAEA FATHR:
* M HRLM\\Software FERUR B AVFIIH HHERIF 5P registry. dat XA
o YRR B MEAFTER 1] HKLM\\Software G A, BME&k BA SR AL VR
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o YA PR B MR BN P BA IR T AR IS 1] BKIM\ \ Software HARPAHHY.
A K IR Y B OR SR PR A £ 40, 5 4 ) Microsoft 3T 9 58 4 T AE B B SCRY, 24 ET 2 T

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

4.3 nuget.org L&

3.5.2 P Ife.

nuget.org s&— PG fAj ) Python PRIE, JITHESCA 42 )52 % Python H RGTHYFFSEAL UM . 4R Nuget &
“NET pA A BaR ", (H@x T ataam TRERGE, EWnT MR TAE.

Vi nuget.org R KA nuget IR HE . T ARG ZEX] Python JF A& AN FCRILE LB T .

nuget .exe M7 LEWPAE M https://aka.ms/nugetclidl F#k, #il4n, {#i ] curl 5 PowerShell,
i % T H 2235 64 5k 32 [ # i 4<fY Python:

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

FARBRRE A, WU —Version 3.x.y . HHHF AN .« EM, RS FHZEF. BOAEL
T, THROAHESEAZFRME, REA -ExcludeVersion I, WA TR S E LM FE R
A, FHFREZ ML Python 22461 tools Hik:

# 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 TI, WAZAATLRBGH AN S Aes  H. 23, FahlERR R H IR
Lo WERAEA T Z AR SO, W2 CLARGUR H BT LA

7T tools HEAM, F—1 build\native H3. BEfE—4 MSBuild @ 3 {f python.props , HJ
PATE C++ T H W SO 5 | Python 2245 . A4 635 B4 F Sl7e 28 b 8 AR S AL A%

nuget.org P15 B T /2 www.nuget.org/packages/python X} 64 1 jit A F1 www.nuget.org/packages/pythonx86
PR 32 fIHRAR .

4.4 THAHE

3.5 BRI HE.

IRANEATHOZE — M 5 /) Python BREEIY ZIP 3. B BAENEA S — AW NREFIY—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 3. AFE Tel/tk (FIFE A KRN, 40 1dle), pip i1 Python 3C4Y.

TR AR KATHOAN 3% Microsoft C Runtime , [V AR 2R 7 A ST BEIL I BE . BTN AT REC &1L
LA P ARG LBl id Windows Update H 2f2¢%, I H il LA AE R 50 H 5% Pk E] ucrtbase.d1l
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iRl

B =Ir A  A% h BRR Y SR AR AT 208 o XA KATIOR SCRHR AL Python 228 IREEE ] pip
RAEBRKI R FR, A aT A/INVDHURE pip A8 BRI M EubAT B3 . %, 55 =I5 e RO AR Y R
FPig—or (9T ) AbBR, PATEIT 2 A\ G P B U S0 2 mRERS A OR- S BT AR Afe 2 -

N IR TS AT R A ERE B

4.4.1 Python N HI2FRF
H Python %5 5 1) b AR 7 A — 8 BR P T X — =558 R M OLR, W] DAGE i A 20 R AT IR 22 2%
f 6L 5 Python FFA AR . HRHEE N i%A 2B (BUEMR, ENIZEREAZ L), AW,

L T TR AT RAT SRR SR B R P i B — 2821, (U PR Bt Tl IR R g . (EE MR S hds, %
AR IR RINAR Y )2 7E Python FazfTily: FSRRTLAER], Al MRAE BT LA RE , SCPFRIBR] PAIE R
BT FERZEGOLT, B ESURSIRR Y% 575 G R 4 f 10 i A TR RE R Py_Main

TR AP 7 YA 2 R A A BRSO AR A PR EE DT S, B T R B Ay AT S BE A python.exe 5
pythonw.exe . FERXFMFOLT, NHFEFIF R0 Python AR HSLFr A FR, FHHH ] RETCIARF S H
fbIEAEIZATHY Python PERR B SO SRIRIX 73 TF5K -

X JE— ROk, A% Python WIS AR H SR EH, AR EANERAR BRI (M & S
g, WAILAMITHAGE, FOGER SN R 2 i AL fEE R

4.4.2 #& A\ Python

A AR 24 5 1) B AR e i o ZE R s AT = A K Python BATHURT AT/ Y. 8%, [V
AREFI R IHORAYUCH , FLEHR K 1] python. exe BREHEAMN] python3.d1ll . Toik 2 MbAfy
DU, R RAT IR e i 5 B AR 7 222 001 H Pt A2 AR BT i 28264 Python fRRREES -

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 T ARUER) CPython RATHRZ Ab, A — L8 S HHIMTHREMME AL . DA 2B IR AS B T BEah ey 91 35 -
ActivePython HAZV-G AN LAY, SO, PyWin32
Anaconda JATHYRIAEEL (41 numpy, scipy 1 pandas) Hl conda f HA; .
Enthought {35 55 PIZE <R —fUhY Python FE I LS
Z Hii Enthought 2}t 7" Canopy, {HELZ: |- 2016 445 A i .
WinPython 455 Windows (9 &ATHL, A HTH @A B Rl E i TH.
TR, XL AT REANE & R AR ) Python BHANEE , I HAS i 4%.0> Python ] BAZES 8 3CHE .
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4.6 fgE Python

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

4.6.1 KiR: REWEEE

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

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

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

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

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

1Efif#: Windows 2KF ] PSR HIAERGL R 25, X RESTEB U PATH IS EUE /M

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

S UL:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H ¥ 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 s

4.6.2 & Python T[#i{T30#

e 3.5 L.

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

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

UERAE LRI R B BT, WG] AR T2 e 7, i “Bi FBME. 83, AT
T R HISLE S WITIATENEW PATH o ZRFGEOR Python 2% H RSN R PATH BB R T, HANAS
HAb sk H 5500 meAE R R R AR (BRI 45 H C&AAE) -
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’ C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9

4.7 UTF-8 &3

3.7 B HE.

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

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

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

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

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

1EfR: BIOEFEA ST UTE-8 £, Windows Ji(f) Python L 7EDA T OLHERIA G UTF-8:
* il & VO tfftniE VO (5 UL PEP 528).
o LA G s X (2L PEP 529 T ).

4.8 EHAF Windows By Python =538

3.3 B IIHE.

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

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

BB R RAE PEP 397 HHg5E ) o
48.1 Al

M&HRAT

TE 3.6 IR L.

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

1

TR 1% 2 R BLE 341 o iUAR 1P Python B2 )3 380 - BRI DUEHRIRE , I HRH 8 & AR A ay 217 S 5B 2
%1% % Python,
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WPRGELEHE T 2R Python (B4, 3.7 #13.10 ), #i£xyERE %) Python 3.10 J5 3] - QIR %5 35) Python 3.7,
[ AN N
Kﬁiﬁ? .

EEX |

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

o = |

PR % B Python 3.x B HTAC JH 3l -
WREHEDI AT R, WERMEEAH R R s

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

R AR LR PR T2k 0T, BN ) P22 1Y) Python AN s RE P S 3| PATH .
Tix fid:

py ——list

BN M BT E 2% Python LA

MEHIERR

3.5 Bl e

0152 B PR PP A7 I W BT 60 9 Python UK, 3 FLIE LEFBE (R 2 JE 02 venv B8R 41 2%
virtualenv TA) b Fildiikas, WREIRFAHE1T I BIAEE 0 MRS AR 2 R Biztr4 R
RS, T AIERIREE, SR AR Python JiUA.

MBI
RTINS Python A - A — 4470 hello.py ML, HA W EATAA

#! python
import sys

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

M hello.py FFEERY H sk, STOL F s

’py hello.py ‘

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

’#] python3

PAEF P TZ% A R4 T BV EHT 1 Python 3.x 5 8. 1 BRI Ay AT Bl —H, AR AT DASE I L 48 i I AS fR
EF. BBRE %% T Python 3.7, H2EulRF 8 —47HCH #! python3. 7 IRAVRMMFFIFTEIL T 3.7 fIAR
ESE)SY

THER, SREAMAARE, #& “python” 5 AL 2234 HY Python 2.x MYBRHIRA . X @0 T 16 J5 A4 &
e Unix, Hifir4 python il %245 Python 2.
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MITHFREX

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

4.8.2 Shebang Lines

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

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

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

* python

B, AR MEAT IR — 1T

#! /usr/bin/python

PRI ERIAR Python.  [RH7E Unix b4REH1FZ Python JIARC A TiX—4T, VR 1% A BX L4
A PAH B33 N LT B 0. IR EAE Windows _F4wE —ASHT A, #HAE Unix HA M, IBAEMN %A
FPA /usr FF3LH)—> shebang 17

AEA]_EAR R LA 0 AT DA SR e A (AT DA AR, W n] DU EA MR ERAS) /BN . 1t
Ab, FTPAEETER B Z 3 “-327 33K 32 fifiiAs . Bl /usr/bin/python3. 7-32 R4 K
32 {if python 3.7,

3.7 FRPIRE: M python [HBIAREFF 3.7 F-hh, RIDAELE “-64” JEZH 64 (iHRA. BLah, WLAFE @A IR E
BB (B /usr/bin/python3-64 ).

shebang line ] /usr/bin/env BRI H — MR EME. EFHRELEN Python B2 A, HWRPRKFHR
ATPAT SO PATH PAZKEL Python RIHHAT SO 3X X T Unix Ht env FEFIITT R, %FR) 7R PATH $AATH#E

R

4.8.3 shebang lines BJ&#

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

#! /usr/bin/python -v

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

J& B AR ¥ RF 8 R W Aind SCPF - FE 24 FH P Ay application data” H Skt R py.ini (B i A
CSIDL_LOCAL_APPDATA i /il Windows R4\ SHGetFolderPath IR H ) ARG BT 7 —

(EH:‘%#“EI’\J p)y-ini o AR SCHBEH TR shasn) “EHlE” A (B py.exe) , AT “windows” fit 4
H pyw.exe

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

B X EXiA#g Python R

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

4N, —4> shebang line ) # ! python fT¥A A RRESF, M #!python3 H—MRARER, ©RHEE—
A EEAR .
WRAEM A B RA PR E 45, W] DA EIREEAS 5 PY_PYTHON DASE & BRIARA R EAF. QiR AR E,
WBRIN K37, %A B ] PASE & BB ay AT s AR, Fbdn»3”, 73.77, 73.7-327 5 "3.7-647, (ifiH5s"-64"
FEIANAE FH T Python 3.7 88 = iUAS A S R a2 )
TR R B R B AR EAF, WAl DA B R AS B PY_PYTHON{major} (HH {major} & LHiHiE
P FEARARERT) PATE B 5C A . MR R B REE T, R Sh a5 Meas © 2634 Python AR H-
FR FERRAR B A B R B A, RAERNBEMIE, (HIZA T B2 1% R 5 Hof 2255 B IRAS o
AEZHE T AHIE (major.minor) Python fiUASAY 32 fi7 A1 64 i) 64 i Windows [, 64 {VHRACKHIGL R E k. Xt
TR FEF Y 32 (AT 64 (7S BUAR 2 WL - BT R sh A2 7 32 (A 64 AR 2 IERARY - WERATH, 32 (i
SRR P REA ) T AT H 2 AR 1Y 64 1V Python 2225 . X REg T AT S shasi47 8, RANE PC 12258 T
SEREAS TR AT ZERE G E (B, ANEE 32 f78; 64 AiRASH Python FIAH N 1 5 5 2% 2 7 2 it 5 42
). WL, ATPAERRASUERHAT B T kny ©-327 B “-647 JRZOREMILITN.
NGIE

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

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

* fird python3. 7 AR SEFEMIEI, FAMATD ELTEE -
o {5 PY_PYTHON=3 , fiy% python Fl python3 #5522 311 Python 3 R4,

o N PY_PYTHON=3.7-32 , fiyd python ¥{# [ 3.7 B4 32 {258, s python3 B H %
$11) Python (PY_PYTHON ARAEA P HE T EZMUA. )
o {5 PY_PYTHON=3 H PY_PYTHON3=3.7 , fird python il python3 HRRAR ST 3.7

ERIASEAS BN, BT DATE S Sl AR 766 Y INT SO A B R 1 B8 . INT U R RPN [defaults]
. BERPRIF S BT PY_ RIS PR A B R (R IND U S AR K R/NG ) o) BRSEAE B Y
FEfe A INDSCPE PR E N

i

o W PY_PYTHON=3.7 %[ T AN M INI ({4
[defaults]
python=3.7
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e B PY PYTHON=3 Ml PY_PYTHON3=3.7 #1245 AN NAR INT 34

[defaults]
python=3
python3=3.7

4.8.5 ZHf

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

4.9 EHER

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

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

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

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

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

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

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

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

XV R AL

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

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

XFFARLEAEELKF Python HHZEE R AR P B A ATICH AN, PATR ORI B 15 HAth 22k -

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

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

o VRN BTG PYTHONPATH HAER Bk B N FH) python. exe ZHIBE PYTHONHOME ,

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

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

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

3.6 UG LRI 7E Modules (A2 PythonPath ) "NAYEENFR & RYBL T DAE i AR 7
FFA importlib.machinery.WindowsRegistryFinder . £ Windows I, &R TAE
3.6.0 LEFRAR AT, HAREREAER R R sys.meta_path

4.10 BNRLR

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

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

4.10.1 PyWin32

Mark Hammond ) PyWin32 i@ —2H T 52 Windows i@ SCRFRIBIER . XA 45 DA 55 R T
o APEXISA (COM)
* Win32 API
o HEHE
 Microsoft Foundation Classes (MFC) ff ' 51
PythonWin jg PyWin32 Pfaf7 i) — A~/ il MFC W AR Y. BER— W EEH I Al A IDE.,
S
Win32 How Do I...2 Tim Golden 2
Python and COM David #11 Paul Boddie 2
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
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https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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4.10.2 cx_Freeze

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

4.11 7 Windows _#%i% Python

IRARAEE T T4 CPython, ¥ Se MU e PRI RIS o ART DA™ 28dmet AA TR PR AR RS =i A T Jme By

JEA T AL 5 Microsoft Visual Studio (14 @tk 7 S A H SCPF, B2 M T EE J5 Python HUAS (1) 444 -
XEEALT PChuild HigH.

Fi#E PCbuild/readme. txt PASRIUCAH KA SRR — 5 2 .
AP RFLHL, 15257 building-on-windows .

412 HibF &

Wi Python RN A R, AHSCRFARIE & 3R — L8P (l TR PE0F & AR . f# PEP 11T
FRITA AN SCRR RS- B TR B

* Windows CE H Python 3 2 /147 S0 (UR B 452 SCRFIIN) «
+ Cygwin <https://cygwin.com/>"_ “ZZ3EFE 7 L AL T 2225 Python fifEfEes HITHEE.
A RBA WG LR FEE R, WS 05 Python for Windows
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https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#get-the-source-code
https://www.python.org/dev/peps/pep-0011
https://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER D

£ Mac kA Python

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

YE324F macOS fi) Mac i Python JE | I 57 HAth Unix P-4 [ Python JE#HIML, (HA7 — L% 4N
41 IDE MRS, {HS45E.

5.1 FZEnFn%3% MacPython

macOS ¥ Z7E 10.8 % 12.3 R % T Python 2.7, #ARAM Python 3 (https://www.python.org) Z%& Ffihit
11y Python 3. I B $2 4 T4 Fi Python 17 i H k™ Sisthie, & W] PATE(E HIHT Intel F1f%45 PPC CPU 1)
Mac b 54T,

YRR AT ARV

* 21—/ Python 3.12 XFRAERAY Applications UMFJer. fEX HLARAT AR E IDLE, Bk
Y825 J7 Python ZAT bR e LR/ (9T A #1855 A K PythonLauncher, ‘&5 4bBEAE Finder HO0fy
Python A [l # A1z

» HE#2 /Library/Frameworks/Python.framework , fu#k Python W] $fT 30 . 2SR 6
ALEAME] shell f45. ZEHIZE MacPython , {RA] AR b AL [fiX =AM H . Python RJ P47 SCIFHIAF5
FERETAE fust/local/bin/ 1,

Apple $2L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python 1. ARKIEANAE SN ERIXLENZS, A EATH Apple 45615t Apple 555 = 846 .
TICHE, ARARES python.org 4 BEHTHY Python fiftAs, AR ZARAITHEML_FKF2 B A [FHEAAG Y
Python , [PKIARI AR VA SRR B TN B E— B e .

;DI;;EQ@@*/I\%‘EU SR, SRV Python SCRY . An2R 252 Python W T, ARIIZITAR B S SCRY H 2
T4

WSRARZAZS HAtL Unix *F-& LR Python , AR AMRE % BT %M Unix shell jz47 Python JHIZAHYFHR 2> .
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5.1.1 W{aiE1T Python I

YRTE macOS _EFFAUGE 1] Python 1 ety Jy i /2 i id IDLE ST A 388, £ WEEA5IDE PAJZAE 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 E i TIAS, DR file:usrdocal/bin (i T shell # & 1T,
LM Finder iIZATIRBYBIAS, VRA P EHE:
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

N

5.1.2 iE{THERAEHEE

XFFIHRAH) Python , A —PFE R R macOS Rk FIL: 15 Aqua % N PLEEFIORET (Bm)idid, (F
fiTfy GUI LR ) TEEARFIRIY 24T, 1] pythonw [ A /g python /S5 KA

X} Python 3.9, fRW]PAfH] python 53 pythonw,
513 BiE
macOS L[ Python 384G FrG ARy Unix SA3EAS &, Bl pyTHONPATH | {H /2 A M Finder 53l AL P &

XA R AARUERY, KN Finder 785 8 By A 2 B URIY . profile B .cshre o {RTFEAE— M
~/.MacOSX/environment .plist . FIEHE LI T AR QA1067,

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

5.2 IDE

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

5.3 LIEIMY Python &

A ILAI7 AT PAZERE A Python 41
o T PAE I FRIERY) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
o YFZ WA LA T setuptools §7 e pip HEESSECH | {55 W] hitps:/pip.pypa.io/ .
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5.4 Mac tHEF R EEE

{iti ] Python 7 Mac 47 GUI W AR A 2 k.

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython 32 75— ANRATIE -G GUI THAL, FIPAYE macOS FJiAEiEqT. BAE A SCR AT A https://www.
wxpython.org 3R,

PyQt J2 7 — AT P& GUL L H A, W PAfE MacOS LA iz47. B £ {5 Bl PATE https://
riverbankcomputing.com/software/pyqt/intro $% %],

5.5 #£ Mac t4%% Python R FHERF

TE Mac 7R3 it 57, Python [ AR 7 B AR E T 2 py2app . KT 2B AId 1] py2app 1 5E 245 B 7T PATE
https://pypi.org/project/py2app/ $& 3 .

5.6 HithFFiR

MacPython [ {512 /& Mac _E Python [j FUFITF K A\ SLHIIE 75 SR BT
https://www.python.org/community/sigs/current/pythonmac-sig/
73— F R %R & MacPython wiki
https://wiki.python.org/moin/MacPython
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CHAPTER O

ZRAE RRFNE R IT 2R

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

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

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, 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 -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —A~awaitable 314, async for SxAbFRFEEMAEIH __anext__ () TR BB AT 45 £F 5T
%, HF|HF|KE—4 StopAsyncIteration 7. H PEP 492 5[ A,

attribute -- JEYE CECE|— DXL AOE, WE A S FEX L ATORT . Z801k00, MRS o HAJEM
a WRPAH o.a K5 IHE.
WERXTZ VF, R AR R identifiers (1) JEAR T 44 FR A AE— X500 J@ o 42 7T AR, il dn it A
setattr (). XFERYBIERTCEM s Rk =0k Vi), M2t getattr () RIREL

awaitable -- W2EFEXF R HELE await R HHHIXIGE. ATLARcoroutine 2 A __await_ () 7kl
X4, 20 PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python B .

binary file -- 3 HISCHE file object REWS RS F 9 23t %o —iEHISCHRI B FOFEA T HERIEEL (Trb, Twb!
or "rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO Ml gzip.
GzipFile BYSEMI.

535 Wiext file T fRAEWSTES str MRS
borrowed reference -- fff A 51}] 7 Python [¥) C API H, & 15| 248 —F 51, (A AU I A
FEAZG I H o WR A G b S0 Tk &8 AR s 18T B, 3 [ ol DARS it S i o g —

A~strong reference Fe4HRE o

WEAFZTEborrowed reference TR Py_INCREF () PAKFH R HbEEH Fysirong reference, [AER 4% X S T0HE
AT IR G — IR B Z g5 . Py_NewRef () BREUAT AR AR BIE— A strong reference.,
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

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

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

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

callable (argumentl, argument2, ...)

function, LAY JERmethod 55, FRIET AN S KT __call__ () FEMZRAYSLGIH)ET T
iRSE

callback -- [ —AME RSB AL A DA PATE AR R 1 5 B 208t FH B+ (51 R pR
class RANEH g SO SBAR . e SGHE AL S R IS SE B BEA T BB e s
class variable -- Q348 50 RIS g WAR &, HAVKRTEZRM)Z 9 EAEM (MA@ FE 2R SE 6 B0 .

coercion -- SRIRILFEH Ao L ST AR RS EUBAE S, —Fh B L R 540k o) —Fp 2Bl
W, int (3.15) R RSB I IERIR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEA N, WK% TypeError, IR EA o Hl 2R AU EEHALH]
R UL ORI W] 3R S E0A AL AR 262, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EHCARGENY R, b A B R N — DS — A AT . B
REMERCANL (-1 B TIR) RS, ERTEREAT SN 1, TE TS . Python A TX4
By scfe, R TREARIC T 20 g —A 5 52, BN 3+15. UIPRTEZ math BLHR AT AT
WA, W] cmath, ZEH S — A HES RAECA R . AERAIRERSE AT 2, ZIEE
I LP A A AL

context manager -- |- F L8RS 7 with iBA)PEH, W E X __enter () Al _exit_ () FEEKE
HIFFDRERIN R . 2L 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 BRI, R SR R BRI & RS AR B TR . B L contextvars,

contiguous -- JEL; —NEMHIRZ C & L5 Forran # 8 2PN N R ELER . F4EZ 1 Z C Hl Fortran %
e, TE—ZERE T, T Ak HALTE WA O A AR HES , ORI B TR IN R T IF . 12
% CHEZAAL R, Lt NATHUIEHES i de )5 — R 5 115 R0 4% H NP fpe b o {HJ2 A Fortran HEZE %41
R ARG R R

coroutine -- PpfE PHFEE T HIFERI BN, FHIRE AT DAYESE— S b ATFAE S — B H o PR U AT DAYE 14
AR S EIEA L BHFAKE . B asyne def iHAREI. 2L PEP 492,

coroutine function -- PpFERAEL IR [B]—coroutine SRS PIMEREA] T asyne def iBA)3RE X, I
HHEfL P await, async for fll async with 45, XEEM2H PEP 492 5] A1,

CPython Python #iA2ifi 5 AT LI, 7 python.org % Afi. "CPython” —ii] Jf] T-1E 05 B IR S B HoAth
SEFLEIA Tython BY IronPython AH X 5.
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decorator -- 3RS IR FE R I — D RE R AL, HE S ewrapper AL ORI TRECE . RATiERH
L TAdE classmethod () fll 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_ () FEMXMNE. 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 R IO 2 IR Z K FE AR Python 1) ¢ 88, [RRX 242 AR SLRE, EHEREL.
F JBYE. k. SR AR5 E A .

A KB EITEMEZ 5, WS descriptors B fiid g 15/ .

dictionary -- ‘7L — AN SCHCEAL, Hoo B9 AT B BEAR ML ST 2 A B E . B L2 MEMI A __hash__ ()
_eq_ () HERXE. AE Perl 5= K4 hash,

dictionary comprehension -- ‘y il 5X AbH— AN AR AU G P Y ey sl o J0 3R R I 45 R - S i) — Fh X
BEYE, results = {n: n ** 2 for n in range (10) } ¥FEM—HEn F{EHn ** 2 By
B R ) . 20 comprehensions .

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

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, Hp RN B AP . RBEBIRAY __doc__ @M. mTERHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- 18- R% F5—Fhgg R XA, B AMKEERITZ AR e L2 B A EMWED, meH
B R S o sUE s (BRGNS, mpERWGEN T, AT EmaNT.”) hT e
FUMAERRE 288, Beit RIS v i 2 SRR T R G, 19 F2RBLE 0 T type () B
isinstance () #ill. ((HZHERERSFIBIRTDAM 40 28 & VENRN RS, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “RIFRHORVFAI A 5" M9 S o X Python 5 AU 2 55 XA 2 {18 5 I o 1) o J AT AE
AR E B DRI AR S . XM TRT I DRkt WU )RS Sl e Kz ] try Al except iHA]. T AR
MR FELBYL W%, #ILT C 52 HAbIE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A I FATER BRI IIL S, ENEEESRIEAME. SUHZHAMEF AR, A ES
i PEEE R IAFFEA BRI R B W statement , B while. WK{ERRE BT EAMAERRA.

extension module -- §JEH DA C 5k C++ 451, (/] Python [¥) C API Rk 515 F 4.0 DA K AR i

S

T H,

f-string -- =45 VA £ B0 TF BT TR FIEEE RN f-EArERY B AS LS R S TR
8% . 2 PEP 498,

file object -- SCAFXTGR X AMREGLE 1 ST APT DA T ZFIRIIXTR (A read () Bl write () XHHTT

15) o MRIEHAUET AR, SCHRSR AT DAL P FLSCRE L SCHF, XA fE, SR MBI SR
AR (PIAARHERR A/ . ARG X BT IS ) . SUFR R ST 3 2 80A.
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SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E o Bl BSOS IITE 2 open () BEEL.

file-like object -- SCPEIAF R file object [Fy[F] L.

filesystem encoding and error handler -- SCF RS a5 A 5 IRAC P4 RN Python F Sk M BEVE B 48 i 1
SR ) B R G 4 fS Unicode ) 2 ks 28 5 4 e A FH DA

A BB G A AS S TARAIE BE N RS K A 128 DA NI R . W3R S R G g =S o k4
AL ARGE, W API pRE{ T E< 5| X UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () BRE AT HE SR AREL
ARG i kg =S AR AL FAAR .

filesystem encoding and error handler ‘Z4F Python 2 E 1 PyConfig_Read () RECEREM: HEH
PyConfig [f) filesystem_encoding fll filesystem_errors 5.

2 Wlocale encoding
finder -- #4R&F — Mol A B AT loader ISR

M Python 3.3 JEAFAEW R R B A $ 4 Tk 2 48 % LG sys.meta_path [, PAKpath enmry
finders fit & sys.path_hooks ffiff].

HL PRS0 PEP 302, PEP 420 i PEP 451,

floor division -- [n] FUREERIE 0] T & A B 3 0 BN BCA R . R BEEBR s A 7/ . i,
FibX 11 /7 A ITELSRRE 2, S22 MHRRRF AW EIERERR 2.75 . HE (-11) //
4 23R [0 -3 PIRIXAEE -2.75 @ T ABFINEHE. L PEP 238,

function -- B4 AT DA FH 0% [l B AME R — LB 4] . 38 0] DA HAZ A A S AN S 3 HAE R BRI T
W . 5 Wparameter, method F function ZE4Y,

function annotation -- FREHATE B4 % BRI E0E 28R M {E il 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 AR TE R I AR UL function —5 .

Z: Wvariable annotation F1 PEP 484, H iR T )I6E. 731% 2 7 annotations-howto DA T {5 I br i) B¢
FESL .

_ future__ future {5/4], from __ future_ import <feature> FE/RImiFas{di FH¥HE K Y Python &1
R B R AR v BRSSO GRS B . future BEHLSCRYICSE T RN feature BUE . @
T AR X AR BORAE, AR AT AR B4 IR R A T B e O A B E S AR (EE)
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 (T FH 19 N A7 25 [B] i 3 F2 . Python S 38485 | FH T H B0 — > BEAE A I
R TREAGERS | F DG ER S 3% [T S SR A T3 e o T PABEF g o AR J2 il 1 3% [l 0Se 2%
generator -- ZEREY 1R [0l —"Ngenerator iterator [ REL. BAEERMB TR, A SETHAE vield £
KA =2 — RAVEHLLS for-TRFRAE B 2iE A next () pRELE KL
TR FRE AR R, B RE  Nn BE R R AR B R E . WIRFEH LSS L, W
FHAFRPARE GLE; L.
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generator iterator -- 22 K ES LTS generator BT A EIINTS .
B~ yield SIRBFEEALEL, CEYLEIEPITRES (BRI SAHEGER oy 154)) . 241% & R
BERBWER, ESMNEFNBREIAT (GXE5ER AT UG 0358 h 82 AR .
generator expression -- /LR RIB X R P EREAEREN, EHEERBGEEELAGHGTEEXLT
~?§J§%EE§\ WA for TA), PAR—ATAER 1f Th). AR GERXSNINZREE K —FR
HIH:

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

generic function -- {Z RIeR %L A ] 1) 28 2 S B ) S 1 1) 224 e RSO 2L R . E 3R I 2 Pl IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch RiEFRS<H . functools.singledispatch () FEMizeA & PEP 443,

generic type -- {2 W[4 npe; HN 1ist B dict XEEHY AR, TR 2w 2.
WS, 28R4 2%, PEP 483, PEP 484, PEP 585 il typing fitk,

GIL 2:W.global interpreter lock .

global interpreter lock -- 2 JRfiBERS B CPyrhon RS A R I B —FPALH B0 DR [F] — 1 220 A — D ATE
AT Python byrecode. WML B E XSGR (045 dict S EENERA) FAPH R k2%

£fiifk T CPython SEBll. 45 BEAERERS N (TR RERS 2 At s Ty 68, FACH W4 THE2 4
AR BRI
AN, FERURRUE B =7 R YT R BIRA ET AE AT T B R AT 55 0 e 4 B RG A BPRR I GIL.
BeBb, HETT VO AL TR GIL.
Bl (ARG AR FE R Bl e S =8 ) “ B &R MRRERRI S IR RAF T, PR ik 44k
TEE 3 B AL PR O R PERE . P15 O ARG Rl B R R 5 R S B B A S A AR, T B ME DAZE
ETA

hash-based pyc -- J&-FWy A8 pye [ 0T R 5 ST B4 WG (L T I 5 J 18 o5 B R A i A AU HE R - 1 T 2 A7
&, 20, pyc-invalidation,

hashable -- WUy — AN X 52 00 W 75 (B Q0 SR A AR iy R T N 4 AN e 28, B FR ol Tee A (BERERA
__hash__ () F¥) , JEAIPARI AR AT I (EREEE _eq () H¥E) o WRHXZ
O3B A [ A o i (1 LU RS 5 SR A 2 M TR
AT E A PE AR AT R BRAE A P MUBR B AR A B T, DR A 3k LS 25 44 A P A A (L
KZHL Python WK AT AR N E X AR AT A Y ARZESS (Blng) Rei ) #ATGA; An4AE
7 (Bl frozenset) (4 BN ITCE I NGB AR AT IR F P SCRE SR 5 2R
IR EANEE R —E A (BRIERSACIE) ,, BN A EnE R EET e
id()o

IDLE Python (Y 4HUFF %5525 ST SR8, idle 2 Python i e 1MUY A SE A 28 RIRRF B35

immutable -- AR[AEXT R HAGBEEMX S . AR ATELRF . FPAFBRMIGH. XFERXTSRNGERL
AF o WSRDEAE— AR RIE, WA S . EAHETR 28 En A E R R S EEAE,
BRNAE R

import path -- S AW 1e HEZAE (S5512 58 ) dURINANE, SPREEpath based finder i R FA
HAr. fESAR, MWAIESFRETFERE sys.path, [EXRBARERATEERH EHRAR __path_
JE .

importing - A, 4—-HEHtrrify Python [LRf 5 —-HEHrh ) Python FLRFF A8 93

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 22 . Python 47— 2 H A MREAS ,  BIMR AT DAEMPRES s A7 et AT A ALk, S ETA
FIFER LR . AHAHSEMEE) python fivd (AT DATEARAY VT EEHLIT 4 32 L rh e A 1 3 B
I0) o AEHT AR SO SR A A IR AR A AR H T B (LA help (x) ).

interpreted -- fRFRA Python —ELAMBRRALE T, 52 HIAMIR SR EAUE T, BRI K i 5T
AR TEAETT 2 A T . R VR B SR T DA BB £ T AR A Sk M B T AT SO P FSE AT R
A A R o T AR, PRI A T TR . & Winteraciive.,

interpreter shutdown -- fRFEAS G0 4 R K PAIIT, Python MEREGRFE A —ANMEFIRIZ AT BOT 2 2RO
HEFBCTR, PIAIRBCRIFp 5 N ARSI 55 . Bl 2 2R R eI 2 o Xk 1 P e S
e ol 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl R a8 B4 b i, TR LT sy B U5
EARTARL (WY B 1A PR B AL 25 -

FEREAS S 2R P R A __main_ BEHEETIE TR AR O 58 kAT -

iterable -- R[EfURF G BEAZIZ— iR [0 S SLIAY XS G2 ALk AR G ) 1 8 I e 510 26 28 (Bl List,
str fl tuple) AR F ARG dict, AT & PAKGE T __iter_ () HYEEREI T 5
7 ) __getitem () JIIRMIER A E LFMG

AERS BT AT for MEIFAKRFZ HABTFE —MFHIHY (zip O map () ...). H—DAER
MENENSE AL N EREL iter O B, BESRENZZAERL . XAE RS H THEE AN —
Wk 7 o FEE AT, AREH AT ZIH iter () 803 HOAHERIX SR . for iBRISH
VR B S AL PR LE AT, Bl Iy ) R iy 2% 28 B L ORAEAR IR PRI R8s . S Witerator . sequence
PA S generator,

iterator - BARUZF JRFTR —EALHRRMIXI S . ERMMIEAAH _next__ O ik (B HALSNE
PBRAL next () FFBNIREIRH I 28K AT N5 % stopTteration S, FIX Mk
REXF R BIRTCRRY, HEHHE __next_ () HEHSTHKEIK Stoplteration F#. %
RALURA __iter () JI{AARREIZENART G H &, NIHGEA @ t@ i IR, nig
AT HARRE AR GOE MR G — D REWBPIINEILE S LR EL VT AR . A
X5 (BN List) FEARERRIHAAEA iter () BEEURTE for JEFRH AN E R E— NIk
At WERAE BN DL AR 10 2 AUAR I 2 2R 01 2 A AU AR e R A ] — R U 4, A
BRI R
WZ A5 B #AF typeiter.
CPython SZBU4Hi: CPython AL — W AN E L __iter_ () BIESK.

key function -- StpR% FH R KRR B RR 2, 2 REAS AR ol ] T HE Y BRHFCLIE R AT RS BN, 1ocale.
strxfrm () T4 TG E A HE Y 29 % 1 HE i -

Python H A ¥ 2 T H#R fu i F i ek BOR #2 Hil Je R HEAL 8040 A =0, b 48 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

AR ECE Z R . B, str.lower () H¥ETTAMMEZME K/ NEHEF SRS T 5b,
SR TS 1ambda RIAACREIE, Fl40 lambda r: (r[0], r[2]). i operator i
T = ARG RS . attrgetter (). itemgetter () flmethodcaller (). W&H WiHEF
— T ASRIBUR A F Bt R ) s

keyword argument -- YR8 2 Wargument .
lambda 1> §ilexpression ¥4 B FE 2 IR BRAL, FBA ALV HI PR E . 72 lambda pR £ 475K

lambda [parameters]: expression

LBYL “Jefif JGHkiR” m3ECais . X AR g 5 XA S AEHEA TR T B A 4R 2 i e A A i B A5 4. it
WS EAFP J5 XA Ot e, HAR U KRB 1 £ 154
L LAMEET, LBYL il 8 “AF” Ml “BRER” Z I AR R K. B, PATRAURS 1 £

key in mapping: return mappinglkey] A GEH THEM A EVED J5 HABLLTREM mapping F 2%
T key T A o X i) AT SE B EAFP J5 R g o
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locale encoding -- ifi 75 X4k X 7£ Unix b, B2 LC_CTYPE if & X i) 4 i 4% X & ] DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ﬂ%&ﬁ

£ Windows [, ‘B2 ANSIARIE T (FIUH: cp1252).
locale.getpreferredencoding (False) A #% [ RRBUE T XKiggmidtg =,
Python {ifi i filesystem encoding and error handler ¥ Unicode {8444 T35 HE SCF 44 22 TR e AT 5848k

list Python N B[\ —Fhsequence. BIRA NHNZR, HERMT HAWTEF AR MARGERS IR, PEATTICER
IR 2R O(1),

list comprehension -- 5|4 X 4b L — A 77 51 v i BIr A3 350K 43 00 K O IR ] 25 2R 5 R — Fh R S
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] HFEHK—1O0
#] 255 5 P S SRR EON B AR (0x.) BB o f PR TR, A0 SR A g )
range (256) HHITA TR AT

loader -- MRS ATTMBRIIIX SR . BAIE X440 load_module () Bk, MEkgsiis h—1finder
R, S0 PEP 302, X}Tabstract base class R] 2, importlib.abc.Loader,

magic method -- FEAR Jiik special method fAEIE X [R] XA

mapping -- Wit —FPSCRME RS A R IF S T Mapping 3 MutableMapping i E AT HLE L2
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JCPRIEEIRIY sys.meta_path WIERTIR B finder. JCHEARE R ES Hpath entry finders
A KRB IR

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JLH —Ff I TOIEIEAIE. B LAEERA . RFMARIS) R, ToRNTTEZ FAREZASE
HAANEA R A T PR R ) g ih 5 R — A BHASE . Python (R4E5I 2 ALTE T 7] PAGY
AEE TS KR H POKIEAFZEXA TR, (HYFE B, JoIE T absn K oA i e s
Z. EMNCHH TiCsREHI HE . SmAri et IRET g, SCulp g, LM 245 .
L5 S I metaclasses.

method - Jjiki 1KV HTBREC. MURIEABIH I~ TR, Tl & I B R A
HEE—Aargument GRS 4N self). £ W function Mnested scope.,

method resolution order -- JjiEfRTUT 7 VAMRAT T 52 70 2 4R A A I8 R R F W e JR T -
& Python 2.3 J7 VAT THEE 2.3 IS Python ST 2% B I AH 2 B VEITERS

module X5 /2 Python I —FpH A o AR A BT a2 25 0], AIEL & 4R Python Xf 42 . itk
] idimporting FAERE N F] Python H1,

55 Wpackage.

module spec -- BEYRUAE — > a2 250, oA S TR R R AR, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- WEXF G TSR R AT DATEH id () PRFrEE RO TSR IBE. 5316 S Wimmutable.,

named tuple -- JL# 08 RiE “HA 04 W HTALMOR B ocdl, FHHHH R IR5 1 CRIE R 2 PR E
PRI EE . XA B S IE T RES A AR -

HENERMET AL, 04 time.localtime () Ml os.stat () WIREIME. 7 —461 1%

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

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 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 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L 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 -- JAR XIT H\iC gy T R R I ZSE 2 IHFRIE o A5 6 Python fitAs i, AT
BN E ] Python B Ay SE RIEARFIE, BN __slots__ . FliidAfF. FHLJEME. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

{0, —Fh Al A TR Ek 3 9 A0 5 00 iy Python module, MR B, f 2 EA _ path_ &MY Python
[T

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

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

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

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

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: W] AT, F5E I AT R ECE 1) R E S0 (MEINE LAY 2 0 8321 K
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W& Wargument RiIEFZKH . SEEESHX BT HE L E S, inspect .Parameter 25, function —
DL PEP 362,
path entry -- Y42 A 0 import path YW — BN E, SWipath based finder I A RIS AR,
path entry finder -- J%12 A D28 (F—R[ TR AN 20 sys . path_hooks (Blipath entry hook) & [8] ) finder
IR SRR i path entry g iABEH o
iZA importlib.abc.PathEntryFinder PA T fREEIEA DA AT ITSL B A ¥k
path entry hook -- B#EA LNEy¥ —FP [P IS, FERIGE WMo & $R 4 e path entry W BEHR 5 5L T BEAE (1T
H sys.path_hook | FEiR [El—A path entry finder,
path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,
path-like object -- JIERX R TN X RGEBAEIN G . BRI Z AT LG RSN str 80
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS

TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python J§5E 2" MYZESCHHE . —> PEP wiije— it S0k, JiI>f1 Python HIXARALE L, stk
—~ Python [T HRRE B HHE FE RS . PEP I 24 S (HORSf 1) B AR AR AL T4 BURF P I B E R
PEP WA N3 HH T2 SRR I Wik DR 5 RSB A B R A6 25T Python YL R S
SO NS . PEP BFEEA SHEAEA K ATRE S, AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- v % 2% & W.argument ,

provisional API -- #5 APY ¢ APL @45 00A R HERRAEARE A i) J5 AR A PEORUEZ SRR Y T A . i
RMRIL AT A S A ERAE, (HREHGARC R E, Wn] BEAEAZ DIT R E 2 A L R L
AT AR (HRAFEBHRIZEND) . WA ERI R IET - (E APLBIAZ i
R RS A EE B Al P R B 8 A B AT BB S X AL

B2 X APT KL, ]S ARSI B S IR Ja MR 587 —— AT AR ) Rl i A B
EJRNINi = veaan Ry Ui DI Ep SR S
XA A FR AR VPR FERR SR Wb, AN TR0 M KRBT B I . R L PEP 411,
provisional package -- #5103 Il provisional API,
Pythoflﬁigﬁﬂﬂ ;ythl(;n;k.x KA (XA FAERA 3 R AE R TSR i B 1) . AR
W5 “Py3k”.

Pythonic $55—~ L% ul— B AU S %5806 T Python 1 5 i RO XS IR S, AN J& (O At o 5 v o
AR &R SCBLARS . Bildn, Python i I XUAR R (1] £or TB/AJ BRI [ — AT MR H Y B T
. FEZHAE S AR FERZEN, FIHAZE Python 1 A I SR T — I

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

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —DUARUS D BEIIAFR, R BB 42 Rt b b SO 2E . bR
BN “BAET, MHRE I PEP 3155, X T i R RERIE, REAIRSXRATR—E

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

L} C L}

>>> 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 -- 5 VB XPRHE N G5 HECE . 25— DXRE5IHTHEI ST, B Be o TR wore
T IO Python fUR R BEIEH A A WL, (HEZCPython SLEUN— A KEEILR . sys Bz
T/~ getrefcount () B, FE/7 SR E AR IR E X R AT HITTAL

regular package -- { L LG A package, BIAEEH—4 __init_ .py XFHIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol T 50 RS B S8 B 1S X R AR R S R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —Ffirerable, B FFMLL _ getitem_ () FREE A ERM ARSI TR TR VI, I
T —AREFFKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict W3 _ getitem () Fl__len_ (), EEHIANETHEHIETEY], FAHE &R
i AT B () immutable ST AFFEEL

collections.abc.Sequence IR R L EN T —PHEEFNZELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SEH L
PR OB DA register () SRV

set comprehension -- 241 TR AHE— A AE TG P I A 3G e R R B RE AT —Fh BB BiA.
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'}. 20 comprehensions.

single dispatch -- ¥u53jR —Fifigeneric funciion 73 JRILA, HALBRET BAS U LB EF .
slice -- YJ i 1l 7 A T sequence — 7 IR . DR @l fiUH FARPRCR BT, 16 [1 a4

JIANLAE B TErErT, fltl variable_name[1:3:5]1. HF4ES (FR) FRCERNEREH slice Xt
%,

special method -- }#5% Jj % — i Python [ AL, RIS FEBU AT 2 ARG ANAT N7 45 . X
M AR A FRE T AR TR LR . REFATT ¥R SCH 2 DL specialnames .
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 55 5| Jf| 7 Python [ C API 1, 585| H 238 AHA 51 H A IriA X L5 H . e
5| HEAES A Py _INCREF () SRIREGRS | H MAEM RS | A Al py_DECREF () RFENE .

Py_NewRef () PRERIHH TR —MXRAERG . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () RREC, DAREGT | At o

FHi& S fborrowed reference,

text encoding -- LA HESHE A, ¥E Python W, — P F f&F & — & Unicode 1t 15 & (F8 B & U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF I —h Ty,

B AFAFRIF IV A FAPINGAR N S, 10T )55 T B A P A HR R RS
ABFA R SCAFIE b, BRGNS HR A

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
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 @ TAH AR AFAKTSAREA —MZEA, BANEXT R, v RAHRE
B __class__ @k, dij2i@id type (obj) KIKHL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT 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: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AR RARETE L TR fRE L annassign —75 .
2 function annotation, PEP 484 1 PEP 526, H iR 7L IfE. 731 24 annotations-howto DA T i
FIARER B 5L R

virtual environment - JESLERSS —FOR FI P fE 5 Wi B9 MO A7 FREE, S0VF Python JIL P RIS BB A6 24 A
TH Python 4% AR 2 THREN — R0 FIZA I Python S TAL R R9F 4.
FHZL venv,

virtual machine -- JEIBL — & 58 2 2 F0F E SO TS ML, Python i $IAIL AT PRAT 57 45 15 4 138 48 JIr 26 A
Wbytecode.

Zen of Python -- Python 2 4| i Python ¥y W 59727, AW THE SN XAIES . AEHAEN
FAER RSN AT P A" import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.10.13 #y PSF #Fa]{iil

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

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON FFE A M5 1R

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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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 FF PYTHON 1.6.1 g5 CNRI ¥#Fo]tipil

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 FF PYTHON 0.9.0 = 1.2 fi§ CWI i a] il

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 3.10.13 DOCU-
MENTATION

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
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E 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)
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C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BN T 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 EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies Bl &PLFFEH:

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 AT A

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#h

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 i T ERAH

xmlrpc.client fEHVELEPARAR:

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 A PATR 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 BT kqueue [ AL AR FEIH:

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 {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R 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/siphash24/1little2)
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 XURGEEEUEFI A A7 R Z [ 64, BEIRA: A H
David M. Gay 48 51044 4. B BiiZ SO AT FE 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

WEREAE RGP A, W hashlib, posix, ssl. crypt Bifliff] OpenSSL FERFE S MERE. ULAh, WEHT
Python f¥) Windows Fll macoS %% 827 1] Bt HE OpenSSL FERI#5 U1, By PAYE BbAR .51 i T OpenSSL 14 1] IEF)
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

BRI ——with-system-expat FLE THE, B pyexpat § ARG M5 expat PRI DAL B

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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 AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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 M A M S IR AL 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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

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

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

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

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

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

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

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

C.3.18 W3C C14N i EH

test LY 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 BT SoX T H i g771.c U AU A S l:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

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

jlee@smylex.uucp

Warranty and Copyright Policy

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

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

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

$APPDATAS, 36 PY_CORE_LDFLAGS, 30

2to03,53 PY_CPPFLAGS, 28

>>> 53 PY_LDFLAGS, 30

future_ , 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
CFLAGSEORSHARED, 29 PYTHONEXECUTABLE, 11
CONFIGURE_CFLAGS, 29 PYTHONFAULTHANDLER, 11
CONFIGURE_CFLAGS_NODIST, 29 PYTHONHASHSEED, 6, 10
CONFIGURE_CPPFLAGS, 28 PYTHONHOME, 6, 9, 44, 45
CONFIGURE_LDFLAGS, 30 PYTHONINSPECT, 6, 9
CONFIGURE_LDFLAGS_NODIST, 30 PYTHONINTMAXSTRDIGITS, 8, 10
CPPFLAGS, 2_8, 30 - PYTHONIOENCODING, 10, 12
CXX, 28 PYTHONLEGACYWINDOWSFSENCODING, 12
EXTRA_CFLAGS, 28 PYTHONLEGACYWINDOWSSTDIO, 10, 12
LDFLAGS, 28, 30 PYTHONMALLOC, 11, 12, 22
LDFLAGS_NODIST, 30 PYTHONMALLOCSTATS, 12
LDSHAREB, 30 PYTHONNOUSERSITE, 10
LIBS, 30 PYTHONOPTIMIZE, 6, 9
LINKCC, 30 PYTHONPATH, 6, 9, 39, 44, 45, 48
MATNCC, 28 PYTHONPLATLIBDIR, 9
OPT, 23, 29 PYTHONPROFILEIMPORTTIME, 8, 11
PATH, 9, 17, 32, 34, 3942 PYTHONPYCACHEPREFIX, 8, 10
PATHEXT, 34 PYTHONSTARTUP, 6, 9
PROFILE_TASK, 21 PYTHONTHREADDEBUG, 13, 22
PURIFY, 29 PYTHONTRACEMALLOC, 11

PYTHONUNBUFFERED, 7, 10
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PYTHONUSERBASE, 10

PYTHONUTFS8, 13, 40

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

TEMP, 36

A

abstract base class -- £ %,53

annotation -- AF3,53

argument -- H#, 53

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

asynchronous generator --— F %4 e, 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 —-- &4, 54
awaitable -- T4%#34, 54

B
-B

command line option,5
-b

command line option,5
BDFL, 54
binary file —- Z3t#| U, 54
borrowed reference -- f8 A5G|, 54
bytecode —-- F¥#,55
bytes-like object —-- F¥ Ext£, 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=[nolauto|DIR],
24
——without—-c—-locale—-coercion, 20
—--without-decimal-contextvar, 20
—--without-doc—-strings, 22
——without-pymalloc, 21
——without-readline, 24
——without-static-libpython, 24
——-with-platlibdir=DIRNAME, 20
--with-pydebug, 23
——with-readline=editline, 24

E
—-E
command line option,6
EAFP, 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,S55
context variable -- FTX%E,S55
contiguous —-- #4455
coroutine —- A&, 55
coroutine function -- WA EH, 55
CPPFLAGS, 28, 30
CPython, 55

D

-d

', 24

command line option,6
decorator —- XM, 56
descriptor —-- FHK %, 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 —- ¥ BH#H, 56

F

f-string —-- f-F{ 5,56

file object -- XHX%£,56

file-like object —-- X E3t%,57

filesystem encoding and error handler
-~ XHRGHBRE AL ERLE AR, ST

finder -- &%, 57

floor division —-— & BBk, 57

Fortran contiguous, 55

function -- ®E#¥,57

function annotation -- B¥AFE,S7

G

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

generator —— 4 &, 57

generator expression, 58

generator expression -- A K ELRKRA, 58
generator iterator —— 4 &% 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 —- B & XM, 59
iterable -- HXERW 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 —-- %|FXK#HER, 60
loader —- fn#E #, 60

locale encoding -- EZ XK H%ETHKR, 60

M

-m <module-name>

command line option,4
magic

method, 60
magic method -- JEAF &, 60
mapping —-- B4, 60
meta path finder —-- TLERZEHKE, 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 —— @& %X [d, 61
namespace package -- @& X [E4, 61
nested scope —— #hEEFH, 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 -- ETEENEHKE, 62
path entry —— B&EAH, 62

path entry finder -- EfABDEHE, 62
path entry hook -- B&ZENH4F, 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%LEKR, 64

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

PYTHONDEBUG, 6

PYTHONDONTWRITEBYTECODE, 5 Eripl‘;—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, 12 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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