Python Setup and Usage
%A 3.9.14

Guido van Rossum
and the Python development team

Jul 11, 2022

Python Software Foundation
Email: docs@python.org






Contents

1

AT B 3
L1 T 3
1.1.1 BEIIRII . 3
L12 0 AR . .o 5
113 HBIETR . e, 5
114 RN FRIETN . . . 8
L2 BREEAS IR 8
12,1 PR TE e 13
1t Unix *F- 5914 | Python 15
21 FREUGHIASII Python . . . . o L e 15
211 FELINUX HT L L e 15
212  FEFreeBSD F1OpenBSD I . . . . . . . . . e 15
2.1.3  FEOpenSolaris RGE I . . . . o o e e 16
22 FZEPython . . . . . . e 16
23 5 Python fHEMIBEEM A © o . o o e 16
24 ZRIT L 17
£ Windows [-{i }] Python 19
31 SEEEEREIT e 19
311 ZELEE 19
3.1.2 MR MAX_PATH BRI . . o o o e e 21
3.1.3 To ULZEEE e 21
314 R EECEE e 23
315 BEULERE e 23
3.2 Microsoft Store £ . . . . . .. e 24
32,1 BHIIEIG . . . 24
3.3 nugetorg ZEEEQL L L. L e 24
34 HTHRAIIEL 25
3.4.1  Python W JHRRIT . . o o e 25
342 HEAPYON « « o o o oo 26
3.5 BRIRGEEL . . 26
3.6 FUEPYthOn . . . . ... 26
3.6.1  BftsE: WEIRIEASE . L 26
3.6.2 A Python WJHUATSCHE . . o o o 27
37  UTE-S Bz 27
3.8 IEHT Windows 1) Python JEIZNI#% . . . . . . .. 28




380 Al e 28
3.8.2  Shebang Lines . . . . . . . . . . e e e e e e e e e e 29
3.8.3  shebanglines U4 . . . . . o o o e 30
384  HEN . o e 30
385 W . 31
3.9  EIRELIR . L 31
30 BRIIELEE © o 33
3.10.1 PyWiIn32 . . . e e e e e 33
3.10.2 cx_Freeze . . . . . . . e e e e e e e e e e e e 33
3.11 FE Windows FARIPEPython . . . . . . . o o e 33
312 HABE 34
Using Python on a Mac 35
4.1 FREUFITZEEE MacPython . . . . . o o o e 35
4.1.1  WMAHEAT Python IS . . . 36
412 GEfTERBEEFEPIAS © e 36
4.1.3 B . e 36
42 IDE . . o e e e e 36
43 EGANFIPython 1 . . . L. e 36
44 Mac FIIRITERTRZEEE . . .« o o o o 37
45  FEMac F43% Python TR © o o o o 37
4.6  HABETE . . o e 37
G d AR O RIS 39
ENTCLES 41
SCRS L] 53
B.1 Python SCRYTTHRE . . . . . . o e 53
D3 RIVE el UE 55
C IRIFIITTER o o o 55
C.2  FREE PAFA =i Python FOSSERAISAE . o o o o 56
C2.1 T PYTHON 3.9.14 [ PSEF{FRI P . o o o o o o e 56
C22 M PYTHON 2.0 iy BEOPEN.COM ¥R . . . . . .. oo oo 57
C23 FTPYTHON 1.6.1 [ CNRIVFRI MY « . . o oo o e e e e e e 58
C24 T PYTHONO0.9.0 & 1.2 CWILVFRITISL . . . . o o o e e e 59
C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.14 DOCUMENTATION 59
C3 AT UE SN . 60
C.3.1  Mersenne TWIStEr . . . . . . . . . o i i it e e e e e e e e 60
C3.2  EBIET . 61
C33 SHEREFMRL . . 61
C3.4 Cookie BHE . . . . . e 62
C3.5 HUTBE . . o 62
C3.6 UUencode 5 UUdecode BREL . . -« « v v v v o e e e e e e e e e e 63
C3.7 XMLIGEEFEEA . . . 63
C.3.8  test_epoll . . . . . e e e e e e 64
C.3.9  Selectkqueue . . . . . . . . e e e e e e 64
C.3.10 SipHash24 . . . . . . . e e 65
C3.11 strtod FI dtoa . . . . . . o e e e 65
C.3.12 OpenSSL . . . o . 66
C3I3 eXPat. . o o o oo e e e e e e e e e 68
C3.14 Libfhi . . . e e e e e 69
C3.15 zIib . . . e e e e e 69
C.3.16 cfuhash . . . . . . . . e e e 70




D AL
#51

C3.17 libmpdec . ......

C.3.18 W3C C14N it &







Python Setup and Usage, %1l 3.9.14

X HRA SR TIAE R TR T I Python FREGHI—WO7Ys, RS AT FI A7 AT Python fIH
15,

Contents 1



Python Setup and Usage, %1 3.9.14

2 Contents



CHAPTER 1

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

1.1 w41r

i Python I, W] LA E T FIAT R 1L -

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

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 gk

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.




Python Setup and Usage, %1 3.9.14

—c <command>
AT command T Python i . command W PAsg—Z45iEA], W] DA HATAF B i 2 ki m), H
W RN S A S AR AR B VR R
R BT, sys.argv EDITERN "—c", HFSHLFHZMAZR sys.path FF3k (GhixHZ
H A D T2 S A )
ffif] command (&5 % #HilZE{ cpython. run_command ,

-m <module—name>

1E sys.path FHERSRERI, LA __main_ BURPUTHHNZE.
USRS L, WA R (Lpy). BARA NOAA R 4% Python Fibis, , (HARSLHLN 1t
AESRBIEDR (Bldn, AR S EFAT - EI’J%%)

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.
R ISR, sys.argv BEE—I0E R ", [, fE4FETHSEMA sys.path F3k.
WHSHE, &k #it$4 cpython. run_stdin .

<script>
AT script i Python AR 1%, ZSEN K (Xt s AHXT) SO R AR, 51 Python U4, 7
_main__.py XHMHEZ, HE& _main_ .py CHRY zip SO
B ILIETIE, sys.argv FS— N ICEBRTEMFT I8 E W A2 FR

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

4 Chapter 1. #4471 HEpEs
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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 i ki

-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 A2k

-b
fl str 5 bytes B bytearray X, Xttt bytes 55 int B}, &&HEE . EE A %L (-bb)
B 4R 4
TE 3.5 WUE R $20H bytes 5 int Y& .

-B

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, 44T 5
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BT . pyc SUPRRTE A S32 BRI i .

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

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

-i
A RSN, Sl -c iy, B sys.stdin A&, PATHIASGSE, Watt A HAL
. A PYTHONSTARTUP A%
AT, WAL SEr, iR meEtmy. 0 PYTHONINSPECT,

-I
TEPR B 24T Python. SR [ F -E il -s. ZERR BT sys . path BEAS S A BTE H St
AL I P site-packages H3k. I PYTHON* PREGAZ Bt 9 200 . 38 ] DA A 5 k25 ) R i DA
By I PG B AAD .
3.4 B IIRE.

-0
TRk assert i M) A SATLATLA __debug_ WEAE ARG . J@EAE pyc ¥ RAZHIAN . opt -1
PR G (bytecode) W XCA4-44 (0 PEP 488), Hi5%: [ PYTHONOPTIMIZE,
TE 3.5 MUE e K PEP 488 1 .pyc X4 -

-00
TEJA A -0 IR 2 FE SO AP . TlIETE - pyc § A Z AT . opt—2 Ry FEC i ST (bytecode)
344 (S0 PEP 488).
T8 3.5 WPk #fls PEP 488 1214 . pyc SU44 .

-q
R A2 AR AN SR ORI A B
3.2 Bl iE.

-R
F R A BENAL . WAL PYTHONHASHSEED BRI RSN 0 WHEVER], AW AREHLAL 2 ERIA
Je
1 Python [ FUBMCA T, I MG A BELAL , F str Fl bytes X4 __hash__ () ({HE” NEE" A
AT BELE . SR EANIHERA Python HERE P RFEAAZ , (H@FE B8 1Y Python HEREZ [ 'EAT]
S AN AT o
Hash randomization is intended to provide protection against a denial-of-service caused by carefully-chosen in-
puts that exploit the worst case performance of a dict construction, O(n%) complexity. See http://www.ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED SUVFIR NG A F T B 1 B — A [ 2 {H
TE 3.7 WU B e TN 2 T 2
3.2.3 B YIRE.

-s
AENRF I site-packages HRIFMEF| sys.path.,
W
PEP 370 -- 43 P11 site-packages [H 5%

6 Chapter 1. #4471 HEpEs
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-S
SN site AR FTFAT Y E T3 500 sys . path IR, Q2R site RAEMEHEAM AL
25X B (R A B L BT site.main ().
-u
5% 1 stdout Al stderr JFEAHFHZZ 0l . BLIEEIXT stdin 3 TCEZ M .
%525 % PYTHONUNBUFFERED,
TE 3.7 BRE P stdout 1 stderr JAE SCA R BUAE AT 22 0h
-v
T U — MR IR B T Bl — 25 B, SR Homaais (O s ERI) . MEE SN (-vv),
AR A TS A A A SO T Bl — 450 8 . I AMASR IR 1 B B AR A RiES
%] PYTHONVERBOSE.,
-W arg
i . Python RYEEHLHITERIA L T 210) sys . stderr ITEIEEEE . MRS B R A 0
TEA:
file:line: category: message
}%}_ﬁi}\‘%ﬁT, AN BN T H R A PR TE R A N JRA TER AT B — . ORI P 45 454 T B i A A
2o
ATPAZS th 2 A - B A ES RS 2 R VCECH , RF PTG — D IC R . ToR -w
PRV 20 ((H2, TER AR — MBI 24T EA R ICHGRI & 5IH ) -
S WA A PYTHONWARNINGS BRSEAS & DA K] warnings HBERTE Python 27 TR HEA T -
o TR BRI AL A RF IR A B A TG A A b B T R BT s o T A (BIER AE BRI O & 2B Y
T LA
-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
;'%Wzﬁﬁfw\fﬁﬁ%?%iﬁﬁéﬁﬁ (BN -wi, -Wd, —Wa, ~We), MRELRRFSAC T NN FE 2 1 #AEH
7] o
1% %] warning-filter 1 describing-warning-filters | fif 55 22 4137 .
-X
B PR A5 —47, PASSVREE AR Unix JEY # ! emd. 3X5@ T DOS % @ B iR .
-X
PRE T & A ARSI % @ik . CPython HHiE L T F41 AT (A :
e —-X faulthandler @/ faulthandler;
e —-X oldparser: B4 LL(1) f#tres. iS5 PYTHONOLDPARSER #ll PEP 617,
* -X showrefcount MR FFEE R ETEAC MR I d 4510 1) e s DT o 2 1 A
Pt B e E IR AS A AL
* -X tracemalloc {fiff] tracemalloc #it)E3I%] Python NIEDECAIIREE . BRHIATEIL Y, R A&
IS PRAFTERR B2 [ (5 2 b o (1] -X tracemalloc=NFRAME PAJHZ)RE 1] NFRAME
Wi IR e . 5% tracemalloc.start () T f#HE.
1.1, @&ty 7


https://www.python.org/dev/peps/pep-0617
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e —-X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.

* —X importtime BIREFUCF AFERAIIN ] B2 BRBIRZ TR, R (LIFRERSA) T H
Lt ) (HERRRE R ) R B 1 thTE 2 S A2 W AR i Al R th 4 - Mt BT ¥A il python3

-X importtime -c 'import asyncio'. HiEZ|# PYTHONPROFILEIMPORTTIME,
* -X dev: 3 /l] Python A, GIATERRINELL T A& 20 RIYB TR

o -X utf8 WNIERSE NS UTF-8 Ak, 78 3% BN K sniizt. -x utfs=0 B2
UTF-8 #5520 (BIEAE S I 2445 E ShES A mHE ) o 205 PYTHONUTFS | fBTERS .

* —X pycache_prefix=PATH A¥fFff .pyc UIFEH ALAG E H R AR AT, A AR

%EL PYTHONPYCACHEPREFIX ,
T AL AMERBEIF N sys. _xoptions FHRIPHX LEAH .
1 3.2 R BT —x .
3.3 FhEE: -X faulthandler 3&I.
3.4 M fE: —-X showrefcount 5 -X tracemalloc $EM,
3.6 FRfE: -x showalloccount &I,
3.7 FiRIEE: -X importtime, -X dev 5 -X ut£8 #&I,
3.8 #i M3 fE: —X pycache_prefix #%¥i. -X dev MW P IELE io.0Base N7 45 &L dic

close () B,

T 3.9 R (] -X dev I, TEFAFER gD RIS ER VR K2 &L encoding Fl errors 244
The -X showalloccount &I E ALK .

3.9.14 FiThEE: The -X int_max_str_digits option.

Deprecated since version 3.9, will be removed in version 3.10: The -X oldparser 3%&Ji.

1.1.4 ARG A 55

-J
PREA 2 Tython I .

1.2 RBE

IXSEPREEAR fE 25500 Python (470, EANTRIEM AT X Z gy, B -E 5 -1 r4b. IRIELE, 417
TEM R A T X BRI L R E .
PYTHONHOME

bR E Python FERYNI B . BRANIH L R E2HE prefix/1lib/pythonversion fil exec_prefix/

lib/pythonversion Hi8Z&, H prefix fll exec_prefix MM EFENHZR, BIAEM L
F /usr/local,

24 PYTHONHOME #5E N BAASH SR, EWMES B prefix fil exec_prefix, B APIEIREAN

FIHME, 5B PYTHONHOME ¥k prefix:exec_prefix,

PYTHONPATH
AR SO BRI R AR . BT A% S L) PATH M[A]: —AaiZ 4 os.pathsep W H S
AR 4F7 (5140 Unix BB MAE Windows 45 ) . BRAZBRANELEN B 5.

8 Chapter 1. #4471 HEpEs
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I T8 H S22 A, BN PYTHONPATH 45 H AT AG] A4 4 Python ik zip SCF (AR B 4w 1T
K)o TLEM zip SCAFAY TR
EONR T B RMOH T2 i 42, (B H AR 2 VA prefix/1ib/pythonversion JFif (S0 L 3CHH)
PYTHONHOME), B % = XMUNMNE| PYTHONPATH,
BN H R 8w A R R G| BARR PYTHONPATH ZHf, 1RG0 FSCHas o ks irifiidkng. R
2] DALE Python REFF INVENAE R sys . path K THAE,

PYTHONPLATLIBDIR
WAREPRAIES TR, WMEHESE sys.platlibdir {H.
3.9 B IRE.

PYTHONSTARTUP
XA — AT SR 44 FR, IS0 ) Python iy & 2 7E A2 HBLA B R A5 2R Z BT A
7. XM AESRZHAMASPATITER [ —ar 24 S Pt T, b i a3 AR 0] A
TER RS E P IR G R . VRE 0] DAAEX A SO B MR /R FF sys . psl fll sys.ps2 AT

sys.__interactivehook_ ,
ffiff] filename Z8(&5| % BHitZ ) cpython. run_startup .
PYTHONOPTIMIZE
AR BN — D IEEFAFE, B Y T e -0 . QRECh— N, MBS Y T 2k
E-0,
PYTHONBREAKPOINT

PR B AR BE , B2 NS W AR AR IC — A AT X G A0 5% R A R 1 A B R B
FA, BTG FH sys . breakpointhook () WBINEIIRIZTT, JH3# B S i N B
breakpoint () KM, WERARBE, SBUENZETATH, MEH Y T{E pdb.set_trace”. FFILATE B
NTFFFER70” 2380 sys . breakpointhook () HIBRIASE B EAL AT M B EGR ] .

3.7 BRI HE.

PYTHONDEBUG
BB AR N — RS T, B T8 - . WRBOy— R, BRI A T2
FHRE ~d.

PYTHONOLDPARSER

WERAFIZIE BN AR PR, WS LS LL(D) f#tas .
Fi 5 -X oldparser &Il PEP 617,
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
AR B AR — N AEE A, B TR E -1 I
AR ] By Python AL ] os . environ 80 ATERE LS5 i AG A AR =

PYTHONUNBUFFERED
BEAR R ARG — NPT, B T —u .

PYTHONVERBOSE
SRS BRI — MRS T, BT RE v T WEPRBON—MEAL, WE S T2k
FHE -v.

PYTHONCASEOK

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

PYTHONDONTWRITEBYTECODE
AR B AR BN — AN IS F45E:, Python REA 22 fE S AR S A . pyc CMF. XAY T45
FE B I,

1.2. B 9
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PYTHONPYCACHEPREFIX
R E T I, Python FFEE G H XM R I E S A .pye X, A IEM HH
__pycache__ H3d, XY THE X pycache_prefix=PATH i&T,

3.8 B IIHE.
PYTHONHASHSEED
UPAR AR R AR B E BN random, RO —MEEVLIE N str 7l bytes XFRIG A2 H T T

W PYTHONHASHSEED R — KA, B RFVE M [ % B AP 80H >k 2B Bna 7 FE AL AL B i 75 1Y
AU hash() 455,

CIBRRAIISHIOIEST. U TR ST, AT pthon FERENC
.

RO 10.4294967295) SEHPIRY TS IAK. fi7k LA O eIV B

323 Bl

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

3.9.14 F R EE.

PYTHONIOENCODING
AR AR B AR EATR RS IR ., B A Gl encodingname :errorhandler A E
) stdin/stdout/stderr BT il 4%, encodingname fll :errorhandler FR4ERE R EIT, S5 str.
encode () RS AR .

X1F stderr, :errorhandler ¥/ Zng; ALFEFE KR M E N 'backslashreplace’,
TF 3.4 WU k:  “encodingname” #4r PLAEAE AT LMY o

1E 3.6 iUHE 2l 7E Windows |, XFF A2 B X5 il & G2 v X 25 200 078 8 T8 8 1 4, BRIERTEE T
PYTHONLEGACYWINDOWSSTDIO, 3EIIARIEN 5 & 18] 1) SCAF AN T WA 2 HL 5

o>

PYTHONNOUSERSITE
WARWHE [ AR R, Python $3ALE 7 site-packages HRHINE] sys.path.,
Z W
PEP 370 -- 43-JH F'11 site-packages H 5%

PYTHONUSERBASE

EX P EMHS, BS¥EIAT python setup.py install —-user Bf#¢ kit M/
site-packages HFMEEADL I Distutils 22355 %1%,

S UL:
PEP 370 -- 43 il F'11 site-packages H 5%
PYTHONEXECUTABLE

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

PYTHONWARNINGS
WA RSN T -7 I AR — LA S 2 R AR, Bl T 208 -, F1EP R
{OPUR):S Y Wive S A bt N

e i) BB B R 2 R TC A P MR T BRI o 4 (BB R AE BT O & s 1)

AR 5):

10 Chapter 1. #4417 55
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PYTHO ANINGS=default # Warn once per call location

PYTH INGS=error # Convert to exceptions

PYTHO INGS=always # Warn every time

PYTHO ANINGS=module # Warn once per calling module

PYTHO RNINGS=once # Warn once per Python process
YTH RNINGS=ignore # Never warn

%2 7] warning-filter f1 describing-warning-filters T f# T £ 447 .

PYTHONFAULTHANDLER
MR IR B N — P AEZS 7455, faulthandler.enable () 7EJREINBHH : 4 SIGSEGY,
SIGFPE, SIGABRT, SIGBUS il SIGILL £ (g 5283 — A B A DA% i Python [HJi{5 B . A =4
T -x faulthandler %50,

3.3 BRI HE.

PYTHONTRACEMALLOC
MR IR AR B o — N ES FRFE, M tracemalloc BB Python P4 B 1 R
B 2RI ORAE T IR ER A5 B P i e K wigk. BI4N, PYTHONTRACEMALLOC=1 HRfFR
Wi, %5 tracemalloc.start () THHFEE.

3.4 FriR e
PYTHONPROFILEIMPORTTIME
WM R R Python WL RHICS ATEY T 2 KA. BB RSE2 0 T
ASIT IR E -X importtime,
3.7 Bl e

PYTHONASYNCIODEBUG
IR AR DS, MAEM asyncio BkAY i,

3.4 B IIHE.

PYTHONMALLOC

BEE Python Y1743t s A1/E 22 5 R B 1
15E Python JIT {5 [ ) N FE50 Bt 2 it -
e default: (] BRIANAEBLAS

* malloc: XA, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
JERY malloc () BR%K.

» pymalloc: Xf PYMEM_DOMAIN_MEM A PYMEM_DOMATIN_OBJ I {# ] pymalloc 4} Wit #% i X
PYMEM_DOMAIN_RAW I {#i ] malloc () K%K,

LR T
* debug: 1 BAANFF LA 2 F22 B0 7.
* malloc_debug: 5 malloc fFE{HIA LB R4 T
* pymalloc_debug: 5 pymalloc H[F{EL LRI T

WEE 1 BRINNF A HLAF A PyMem_SetupDebugHooks () BAEL (1£ Python W74 Fias & 231
KT .

FE 3.7 MUEY: 30T "default" 43 ECES.
3.6 Bl Hie.

1.2. B 11
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PYTHONMALLOCSTATS

ARV — A ARZE P47, Python RE7EAR BB pymalloc X 42 IIs DA K 75 5 F T B pymalloc P
ARG E R -

SR PYTHONMALLOC M35 A% m il FH R /3 C R malloc () 4rFcas, 34 Q05 Python HYCE A
7 pymalloc, AR ERFgE Z 0%

TE 3.6 WU o peAR wEUAE 0T AR T R AR ST i Python, QAR BB BEE N — A2 47 H
P ATATRER

PYTHONLEGACYWINDOWSFSENCODING

WRBEA A S FAFE, WERIA A SO 22 58 g 55 F0 A5 A R 20 IR 2 A B ATTHE 3.6 2 BTy
{H’mbcs’ Fil'replace’. 75 M) & d B B9 BRIAE utf-8* Fi’surrogatepass’.

XA PAAFIZATEEIT sys._enablelegacywindowsfsencoding () €S H .
B] F 4 Windows .,
3.6 B EIEE: A XEZHAEE, SR PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBER— R TR, WA B A2 i 5 S M S AL . XA Unicode P ARRFHRAE 5 30
Pl G R I TR, A2 utf-8.

WERARMER B E e 0] (B SCPREETE ) AN H8 n 3 il 5 G2 b DX R AR B 2 1 2205
0] 14 Windows.,
3.6 B TIgE.

PYTHONCOERCECLOCALE

WAREBER 0, -T2 Python iy 471 FH Bk FH& Ge i BT ASCIL ) C 5 POSIX X Ik % i il 4 46
SRR T UTF-8 [t 742,

WERSEAS B RARRE (SO 0 ASMRME) , W7 SH3AEEAR B LC_ALL RISkl R £ 4 i
I HAR 45 LC_CTYPE i1 24 {i DIk 10 5k 35 A BOA Y ¢ K, 3 b Ui BT ASCII [
POSIX [Xi, #KJ5 Python CLIRHHE M ZfERERE  TH 2 722 LC_CTYPE JERIH 45 & i 7 Bic & 1
1) DX 335 1 -

* C.UTF-8
e C.utf8
s UTF-8
WA RS T A R IR i —A, A hR 1k Python 3247 2 B RFLE 24 BT ERR R4 oA B i

F LC_CTYPE M/ B . X ORIR T IREAR AN Sy A2 A7 T ) — oA r A At v e X I e 1 ) 2.0
(4 GNU readline J§) Z4b, ibGELE T HERE CIBIX AL 2 A 7EIZT Python fifREaR) DA KAL)
PREEIMAESA) C I #4E (B140 Python H B/ locale.getdefaultlocale () HAZIHH T
e

(i 3 Ml 53 b3 1 B o Xl i o 5 4 L B R — AN RIGE TR B 3 sys . stdin fll sys.
stdout B surrogateescape FiRCTEAING (sys.stderr &4k%4:{fi ] backslashreplace Y
(] AE A ] At DX e o o — ) o X AR AL BRA TR W] DASE 5 5 U ] PY THONTOENCODING R 55 o
W H B, GnSRE0E T DR fFe 4, BE AN Python iz 4 THREHI AR AL I REAS 52 2 fish 2 it il 4%
e i) XA AT AL T 5 RS ) 5 & PYTHONCOERCECLOCALE=warn $f-52{ Python F stderr &
HEEEE .

EVEE, R I i 5 A, SO L TR AR G n B AR, #RIN Py THONUTE 8 4}
FHEAR G ELT ASCIL [ DX Ia i gl - 20 [ B 27 FH X 3 e 1k DA Tl AR A FH AscIT MiAN &
UTF-8 VRN R G .

A M *nix.

12
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3.7 B HIfE: WS PEP 538 T f#E

PYTHONDEVMODE
URFF SRS AE BN AR 2 A AR, WA Python JT 2R, SIAFERVAE UL T B & SE0T#E K
B TR .

3.7 B IIHE.

PYTHONUTFS8
WEREA 1, W mMfERERR Y UTE-8 #iX, fF UTF-8 MIVERSH: W SRS, Toie 24 1 X Ik 1
AT .

e sys.getfilesystemencoding () H¥fiR[H] 'UTF-8"' (ZHhmtid i Z %),
) KWl "UTF-8" (A Hb g i 2> Bk 2 W, I HAZ ek £

e locale.getpreferredencoding (
do_setlocale ZEAENER).

* sys.stdin, sys.stdout fil sys.stderr ¥ UTF-8 FIE BT XA HES, - H KN sys.
stdin fll sys.stdout j8 ] surrogateescape iR AN (sys.stderr &4k £ {H
backslashreplace {[FFEERIA R RIFREAEL T —FF)

YENARZEG APL A MRS, A S 29 APT W KB A R BT T
o TS, WA RS 4 2 UTF-8 4t R fifns A SO .
e 0s.fsdecode () il os. fsencode () &ffij] UTF-8 45,

* open (), io.open() Ml codecs.open () BRINSAHH UTF-8 4ifid. {Hi2&, TATERIAULRAE ™
FEAERALBRATAR , BRI B SO AT b SO’ T RES | B 3, AN 24 e L)
B

R UTF-8 BT AR R i B W] LA PYTHONIOENCODING Ji i (FEBRIARY IR
[AIREARLL ) .

WERBE R <07, MIfERERT AN M X R ARz AT
B EAT AT A AR 2 545 5 SAEMREAR A 46 T I0I 18] 3Bk %

UNSRARAS R A B S FR I AR B, DA RO P 24 B K B, 14 3 24 A I gl bR 1 o BT ASCIT
IHzR XI5 (41 PYTHONCOERCECLOCALE iR ), I H.IKSiai il 4 40 pi 25 A sl e . e 38 IH=0IX
WA EY, RS EOAEH UTE-8 fX, Bk HFE B A AR

W DA —x ut £8 3T,
3.7 B IhEE: X EZHAEE, HS 5 PEP 540

1.2.1 WRBEA A

BB LA R A Python YREARAS oA 520 -

PYTHONTHREADDEBUG
USRI, Python FfT ED AL A B -

T BH A —-with-pydebug HEHEIHLE Python.
PYTHONDUMPREF'S

WARE, Python 75X MAfERERS , GRS AG | HITEUS R AR RS B0 .
FEFEMH -—with-trace-refs {4 %I & Python,

1.2. B 13
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CHAPTER 2

1 Unix -4 H1{di i Python

2.1 R AR Python

2.1.1 1 Linux p
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)
RETE AT BE A B R o X ST DA IR A B AR M 4R 3 5 BT i AR 1) Python,

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

S
https://www.debian.org/doc/manuals/maint-guide/first.en.html X}F Debian i
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 1t FreeBSD fil OpenBSD |-

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

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 1¥ OpenSolaris £%; |-

PRA] DAM OpenCSW SREL ., 2235 o fdi i & AR AHY Python, H Al pkgutil —i python27.,

2.2 g4t Python

WRARAE B C9m 1%k CPython, T 7B )2 3R B source » A DATF 8 AN B IEACHD , ] DA 235 Bl

By clone . (NSRS RIERNT | % EREILR )
HUE LR T 4L

./configure
make
make install

R Unix - 65 A4 C BT 3 8 75 10 5% AE Python JRACADAYAR H SRR #9 README.rst S H

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
A make install , RHGHERLLET exec_prefix/bin/pythonversion

2.3 4 Python HISCH)BAEHSCIE

T AR Z2 8] prefix (${prefix} ) Fl exec_prefix (${exec_prefix} ) BT 25,
N fREREA GNU 4 BATTmT BeAHIA]

Bilfn, fERZ % Linux 48 L, WEREAMER /usr .

S H 5% =X
exec_prefix/bin/python3 FRRERS I HEAR O

prefix/lib/pythonversion, exec_prefix/ | B EARERILY) H SREHEE B
lib/pythonversion

prefix/include/pythonversion, 115 FF % Python & Flix A fRE R % Fr 75 HY in-
exec_prefix/include/pythonversion clude U4/ H s HEFR L &

16 Chapter 2. 1 Unix SE&fili i] Python
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2.4 i

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script ‘

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

’#J/usr/bin/env python3 ‘

BAE#AS PATH F138 % Python fiRRE#S . HJE, HEUU Unix RS TREIRA env @4, HIL W RETRE0F /usr/
bin/python3 fifi g A R -

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

2.4. L 17
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CHAPTER 3

1t Windows [ fifi | Python

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

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

4n PEP 11 iR, Python A7 MO B4~ Windows -5 1) 32 15 FR T8 Microsoft i >k 4k T FE 4 525 J5 B 17
WA . XM Python 3.9 SZ#F Windows 8.1 S HJFIAS . WIRARTEEE Windows 7 S HE, 1 4¢4% Python 3.8,

Windows @it TV Z AN ALY, A TERREFHA — B MRS
T FAE R WA AN, XA Python BEAFAEAIRAUITH IF AN BN, B imfErsE.

Microsoft Store 0, J—-fd {uffy Python %%, 3 Ji FAZATMIARIGL, AR/ IDLE SBCAIF A 3F8E. B
Windows 10, 1E LA S4TSR SR . L0 T V7% Jr B fr 94 e45h Python S JET A

nuget.org =% @, R M TREENA RN R E LA . BRI THE Python flsuaf7iIA, (HAN R HEHT Hik
APPSR T

Tk B9 €L J2 Python ByB/NEHAD, T A A SN RAY B RE 7 A

3.1 SeRERRRT

3.1.1 bR

P4~ Python 3.9 TR AT R 4% - 32 i 64 (IMUAHO B AT IA. web installer (£5325540) f— /i
I T, SRER B, RO ) T RFTARIOALIE . offine installer (BZRT300) 1A IRiAE
PRI ALYE, TR AR DA Internet EHE AL, 55 %, T 2 4 DA TRRAE SR R i T A B
ftri:.

RN, AR TP

19
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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

20 Chapter 3. 1 Windows [-fi}i] Python
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3.1.2 % MAX_PATH [k

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
W bR, TRt SR
T 3.6 JCEEL: Python HS I 1 XHK B AR SHE -

3.1.3 Jg Ul 223

AR UL BT A U ] A A A T40 8, AT IAS R PV 2 Plds DA 22, Mo ag
Heo EATLATEAEE ] UL AHHOL T I ELX 2E 80T, DASE I— 2RI (A
To completely hide the installer UT and install Python silently, pass the /quiet option. To skip past the user interaction

but still display progress and errors, pass the /passive option. The /uninstall option may be passed to immediately
begin removing Python - no confirmation prompt will be displayed.

BrA oAb AR A2 1%l name=value , HAEEH 2 0 REWIEAFENE, L RBM AR AR AT
PEI) SEHEAN AR s

3.1, SER R 21
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AR A LN
InstallAl- | G I P42 0
1Users
TargetDir LA H 5 JHF InstallAllUsers 365
DefaultAl- | N A | &2 A BRA | $ProgramFiles$\Python X.Y £
1UsersTar- LR AT $ProgramFiles (x86)%\Python X.Y
getDir
Default- RS PR ER | $LocalAppData$\Programs\PythonXy By
Just- INLEE AR %$LocalAppData%\Programs\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- Ul s BN B e e | (%)
Custom- AH S
TargetDir
Associate- | QISIAERE T RshAR, WA | 1
Files HESCAE R B
Com- P A oy CHgRIEN . | O
pileAll pyC .
Prepend- ¥ install 1 Scripts H 7% | 0
Path #| PATH PASFS . PY U503
PATHEXT
Shortcuts | WIRT 2%, FfERE, C | 1
R4 IDLE A1 g pus )y =X
In- 4% Python i} 1
clude_doc
In- LRI B S 0
clude_debug
In- S Sy INGE SRR 1
clude_dev
In- -4 python.exe K | 1
clude_exe paLs
In- g2 i B T Windows 85 | 1
clude_launcherPython J& #) % .
Install- R AE H P asE T |1
Launcher- Windows &4 Python /& 34 %5 .
AllUsers
Include_lib | “ZZhrifl FEFIY JEAER 1
In- LLAENH AR pip A setuptools | 1
clude_pip
In- LR AT (*.pdb) 0
clude_symbols
In- T Tl/TK ¢ Frfl IDLE I
clude_tcltk
In- LRARUE PR B 1
clude_test
In- L SRRy A 1
clude_tools
LauncherOnly {435 5 8¢ . IXRFETEAR | O
2B E T o
Simpleln- R 283 Ul 0
stall
SimpleIn- | fff {fijfb 4% UL BR[| (%)
stallDe- HEXHE.
scription
22 Chapter 3. 1t Windows L {#i[i] Python
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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>

3.1.4 % Pk

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

3.1.5 B
%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.

3.1, SER R 23
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3.2 Microsoft Store 1y

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

BRI, TR ORI A BB Windows 10 B, F7E Microsoft Store [ I #2/7 H1## 2 "Python 3.9” . 1§
PR PEN Y RS i Python Software Foundation % 77 2235 .

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

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

P X = A~ ] AR RICAS S J5 4%, B4, python3.exe fil python3.x.exe A python.exe (H
B3 x REEHMRFERAS, B39 ). 18 RE-—> Fi-—> WAFSIRETUR T, Sk AT EIIRE,
Wit S84 KRR python A, FHAiLR pip Al idle SPEFEH) python AL

HIPAMEH] python —m venv BB MFREEHHE L H A .

WERARE B3 T 55— WA Python FH-RF B INEI/REY PATH A2 &, APAEREN python. exe MA
f&3k H Microsoft Store FARA™ . i) H4%E, Wi python3.exe B python3.x.exe .

py . exe JABIARRFALIN I Python &R, (HAHLIGHM K A R 40 2R R 2R -

ZMER Python, H§FTIT “BLE” HAH W MARRFRMIZIRE”, BCETE “THIR” HkE] Python, SRS FH Hi DA
Vet CHIE. HEKHHERIZE 2% Python Ry R FTA I, (EA S ERATA FE AU PR

3.2.1 g o) s

1T Microsoft Store v I FE 7 AUBR ], Python BIA T A LIkt H=i & (W0 TEMP ) FIEMEITREET A
Pkl M, EREHARNEIA . QEREADF GO, WFEEE 25 s i AT .

o PR A B R JE B £ 4 Y, 75 & 1) Microsoft B T A1 58 4 AT 45 B B Se R, Y4 ui A F

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

3.3 nuget.org %Ay

3.5.2 B EhEE.

nuget.org ;22— Y Python $185%, I FHERAT 42 J5) %% Python [ RGEHFFEL RN . F K Nuget 2
“NET A BER ", (H@X T E i TR ARG, EWnl ARG TAE,

Vi) nuget.org SRICA KA nuget FYFHIEE . FIHAYHZX] Python JF A A FORME & B T .

nuget .exe T LEA DA EHIEM https://aka.ms/nugetclidl Rk, Hlan, f# /] curl 5{ PowerShell.
il i T H 2608 64 {3788 32 [ 5ofT U4 1Y Python:

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

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

24 Chapter 3. f£ Windows [|-{{i/j] Python
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

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

W, nuget WA TI, WAZATLEROF AT e Bk Ae5 . 23, FaiMBRAR et H ORI FHR
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools HEAM, vF—4 build\native H3¥. B & —4 MSBuild g4 {} python.props , #]
PATE C++ T H A 3% SO 5 | Python 2225 . A0 &0k $6 3% 205 shae 2w i Ak RS A .

nuget.org | BYA{5E B T /2 www.nuget.org/packages/python X} F- 64 v jit A F1 www.nuget.org/packages/pythonx86
PR 32 (A

3.4 w[ix AL

3.5 Bl e

R AT AT IUZ — 7 fie/)s Python 351 ZIP SO, B BTEVE RS — D AR P —&B5, A& i
KPP EEEVIN

fEES )G, AT ULF) SHPREEERE, WEREEE. RETEMNRERNC 2R
i ARAEFEAE Mg AL . pye UL EAE ZIP ) JFRAET python3.dll , python37.d11 ,
python.exe fll pythonw.exe . Ak Tcl/tk (HFEFTAE MK, 40 1dle), pip 1l Python SCAY.

{1:ff: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the application
installer to provide this. The runtime may have already been installed on a user’s system previously or automatically via
Windows Update, and can be detected by finding ucrtbase.d11l in the system directory.

S =7 A A% B AR P SR AR BRATI AR 2238 o XA KATIOA SCRHRH AL Python 228K ] pip
PP ZR , A w] PA/INOHLRE pip W& IERIH R C I T HEh 8. @R, B =07 W o
FRfg—iiar (AT ) ABE, PAETT BN BAAE ) P B BB 2 BT REAS A RS B LA AR 7

R TS AT P ANERE B

3.4.1 Python i L

JHi Python % 55 i I R P AN — B R P TR — 5. AEX AP O, T DARE A SR AT TR 225
B H L Python FRLA AR . HENE W %A ZIEW (MFEMR, ENZEERAZ L), AP,

S L T 1B AT RA T SO R R B Ay 5 e —Se g, (FO ) PRt T i IR IR . SR E fIn [shas, %
A S R S R R Fy )2 AE Python EazA T BIRR I LAE I, 2 BIRUBRCASE BT DAKERE , SCHF SRIK AT DATE 3
BAT. TERZEFIT, HiE USSR BAZ A 5 0 i Y iy A Tt BEVE ) Py_Main

TR B PR T Y e 4 A AR BRSO R A B PR BE T S R Y iy AT S RCE A python. exe 5
pythonw.exe . TERXFMEILT, BHFEFIF R Python AR HSLPRA PR, FHH A Al RETCIARF -5 H
B IEAEIZATHY Python HERE SO RIKIX M Tk o

XHFE—FOE, A% Python R AT SCIE—BAEN HsR2e%e, AR ENIFERAR Rl . B % S
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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https://www.nuget.org/packages/pythonx86
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3.4.2 iix A Python

FAHBACT 95 5 04 7 F AR el i TR R E R AE S, A Python 247U AR TR H Y. i8H, M
HRRT R E R AN, FELER KA python. exe SUE BT python3.d11 . Joi @Ml FRdE
B, R KA TR AR 28 2 I AR 3 2226 1) 7 B i gl /2 AR BE W] 2Kk 14 Python f#RERS .

SRR EU—, WA BN MIOIE, POSEAIIR ARG 2 i A VLA e R . B, (1
HRASEAT IO 3 WL 2258 2 TR A ARAR X )

3.5 PGt

B T HRUERY CPython BATHZ A, A —L S EMINREMME Bt . DA @3 THUA S L BT RER 51 3R -
ActivePython HAGZV-EHAMERZRAET, SO, PyWin32

Anaconda JATHYRlEEEL (40 numpy, scipy F1 pandas) F1 conda TS,

Canopy H A A HABIF & TR “4x1H %) Python s} ERsi”

WinPython §§5g T Windows & ATHL, A8 A E R @R 2= T A

TR, IXLEE R REAN A & OB AR Python B, I HAS HiAZ > Python [ BA4ES Bl SCHF .

3.6 [it¥ Python

B A P /n A7 7 [ HIZ 1T Python, XA DA JEFE Windows M BT o —SUBRIA RS AR F . B AR LR P FR 4t
TR fsHLE PATH Al PATHEXT AF & (3%, (X (GEH FRBRA . &R%Es. WRESE M HZ N RAR
Python, 2% & & T Windows &4 Python j& 7 % o

3.6.1 Fifxt: BeE AL i

Windows FRIFTE M GBI RGP ABCEIMFAC R, SR IAE A -5 /R 77 H LB IR AL
UGN B IR R, AT A QPRI set s

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

X SEFRIFAS R R T TAESE & P AT A Ay S, IR, s G RS AL AT R AR
G ere e

FE 5 P I B PO ER R, VP IR s S RN AR (E. @327 python. exe i H
SRUSINBTF K RAE M PATH 2 AR 2l IE R i ASHY Python FH 7 ik

BOKABUCEOARRE AL B, W “THIR” IR IR, SETITRGRMEN SA AKX E, K
Ja Bl RS F R TEHOEHE S, G LA ESE SO PR AR G A . WER ARG, BEENTE
PLBEATTCIR A5 (RIEER AR ) .

1Efi#: Windows 2 KF PSR HBBAER G AR X )5, X REATEB I PATH I EUE M

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it unless the listed
paths only include code that is compatible with all of your installed Python versions.
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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S

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Overview of environment
variables on Windows

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

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

3.6.2 #t{k Python n[Jii7 3

1E 3.5 fiH L.

B T 0H E 31 Python EREAR AT UGS EAINZ Sb, ST BRI AEAE Ay 247845 T 5 30 Python. 2Ry
AR AT DA BRI

FELHAR PR — UL, ATRARERRARIC Y “XF Python HSINEIFREEAR " M, DAGEZCRAR T 20 (0 R
INE| PATE , WBESHN T Scripts\ SUPFRIAIE . X AVFRHA python SRizfT#ked:, I H pip M T
THREF . L, GO R A iy AT R IRAT A, WS4 44T SOR.

URAE LRI RS B I, WG 20T AR T 20 AR 7, 1“0 JFBRME. 8, AU
For R HISLE S WIIIATENE PATH o ZRFTEOR Python Z2%E H SRS INE PATH BRETACR T, MNAES
HAb sk H 4550 W mpAS TR R iR (BRI 4 H D &A4E) -

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

3.7 UTF-8 EiX

3.7 BRI

Windows 1558 ] & G g Ve N R R i g (ANSTARIETT) . Python fif B A R SCA SCIEBRIA Y 4
TAER (B locale.getpreferredencoding()),

X AT RES AR R, RA AR R AR 2248 Unix R 48 £4% WSL (Windows Subsystem for Linux) J™ 2 ff Jij UTF-8.

YRAT DA ] UTF-8 RS RN 1 SCA i b =i ol UTF-8. )3 A UTE-8 Bk n] DA T —X ut £8 Mrdf1ik
i, B3 PYTHONUTF8=1 FfIEA8 &, S L PYTHONUTFS T R4 a2 B UTE-8 #5x, & 0L & 1% % I%
S = TS MO AR

24 UTF-8 Ay i -

e locale.getpreferredencoding () ¥k [H 'UTF-8" M2 RN HIEHE . HREOT H SRAEF
296 FRPUERIAR SCAR g idkg =X, f33% open (), Popen, Path.read_text () %%,

e sys.stdin, sys.stdout fl sys.stderr HEHdi ] UTF-8 /E8H SUAR g igfg = .
o YRABER AT PATE 2 " mbes”™ Ji D48 K (5 R S0 g s =X .

AN PYTHONUTE8=1 FBRIAFIG AL B 2 AR R G T Python 3.7+ W . WIEARARA (E4
Python 3.7+ W FIAISR U T G0 R G dmidAg X, WIHEFF IR B A AR Bl i ) -X ut £8 ATk,

JEfiR: EPAAE AR UTE-8 5ati, Windows AREY Python 2 7E DA 5L HH KA BT UTF-8:
« $il 4 VO IEHHIE VO (B I PEP 528),
o CHRAHIHER BRI PEP 529),
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3.8 @ T Windows [ Python j3z3s

3.3 B fE.

T Windows ) Python 58l — S AEFF, I IE SR AT AR Y Python HiUA . EAAVFIHIA (sidy
47) FERFRE Python BUARKI LI, H-Rf5E LIH-RATIZARAS o

5 PATH AFRAN[E, E Bl IEA e & iE i Python AR . B[] T45 ) 238 A2 REEEH, IFHH%
R BASHEY A B B 23 A .

S AE PEP 397 HHRER
3.8.1 AT
Wi &4

1E 3.6 FRCHE L

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

1%

%2 R I ZAR R BB A Y Python B3 - BRIDAIEFEIR I, I HARFH8E AT HA ey 917 S HCE
%1% Python,

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

’py -3.7

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

’py -2

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

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

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

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

The command:

py ——list

displays the currently installed version(s) of Python.
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MOE IR EE

3.5 B HE.

01 5 7% B P 35 7 I 0T TG Python R, I FLHEBLERBE ({05 147 e P 0 Bt venv BB s 5
virtualenv TH) ANFIE SRS, TR SR 4915 7 e SUFRBERO MR AR T A 22 R AG . BEi5 4T 2R
ARSI HERIEREE, o5t i 4R Python JUA.

NS

1EFAT I Python JAIAS - B —A44 4 “hello.py“y SC, H A& AR A%
#! python

import sys

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

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

’py hello.py

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

’#J python3

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

HEE, SREAMHAR, #& “python” K¢l fiC 441 Python 2.x IYBHIIRAS . 1XJeh T 1] 5 e s M
#ezF Unix, Hir4 python ili# 247 Python 2.

IS

GBI 3855 Python SCF (B .py, .pyw, .pyc SCPF) HISEI. BRMR# 4 (M Windows ViU
FRES AU LA S, PGSR, TRMCAT DA P LRI 2 8 P R A
SCREMC TR AL R, BB T DA S35 24 Python WA, LUK 45— 4THO 7.

3.8.2 Shebang Lines

U AS SRS —AT0A #1 JF3k, WIFR A shebang” 47 Linux FIHARIE Unix B RGHA NI LEAT AL
SCFE, ENTEFTEIZE RS EAPRIR N Z T AT A . XA S 3 LV Windows |5 Python 4% (i
AR TR, BRI RGOS T AR .

¥ Fui/F Python AR Hi1if) shebang £72E Unix il Windows 2 RS, BN LS “HID Mdodts
TR . SR S

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

e python

B, AR MEAT IR — 1T
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#! Jusr/bin/python

R B ERIA Y Python,  [FAFE Unix 445 1442 Python JIARC &H TiX—17, RMN1% KBl e 4%
A PAHT 38 N BRI WA EAE Windows _F2wE —ANHT A, A H7E Unix A M, IBAEMN %A
LA /usr FF3LH)—4> shebang 17 .

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

3.7 B Efg: A python JEENRRIT 3.7 IF4G, WPAE “-64” JSZEIRHA 64 fiffAS. AL, W DAFE A B
B BRI (B /usr/bin/python3-64 ).

shebang line ] /usr/bin/env XA — Mk EME . TEFHRE ZHEAY Python REZR 2 B, WEFRKFHR
AT SCMF PATH PAZRH Python I HAAT SCHF. iX XM F Unix H env BJFHITT R, %ARFR-E PATH HUAT#

3.8.3 shebang lines )23 %}

shebang lines 34 1] PA$5 & B4 158 45 Python ff e i Hohik i, Bilan, WAARHE —4> shebang lines :

’#] /usr/bin/python -v

S8 Python DA —v 315 3

384 [1EY
R INTSCPF P15

Jet B R F R 8 R P Aini SCHF - 7E 24 HT A P Y application data” H g 4 R py.ini (R 6 A
CSIDL_LOCAL_APPDATA il Windows K%\ SHGetFolderPath R H ) ARG BT [F—

(E%EFEI’\J p)y-ini o MHFEAYAnd SCHBE T Ry “EEwlE” A (B py.exe) , T “windows” HA<
H pyw.exe

“ROTRERF HSR” R E R H o SCRSET AT AT SOPES5 30 ini SCPFI A 2 5L, DR R B AR 55 10 119 ini ST
ANEAGY;FALRAY Al AR %42 JRp.ini SCPFR R i

F SCER A Python Jli A

FERSLERGOUT , ATDATE A AL S AR BRAERT, PATRE fir - BT Python HiUAS . HUAS IRAEFF DA J2 LA 5
TPk, ATRAEREIS R C) FIRRASUEIAT . Besh, TDABAinT-327 B0 “-647 R4 5E 21K 32 fiil e 64
(VST

B4, — shebang line [ # !python fTECAMAKRELRF, 1M # ! python3 A —MRARER, EHRIFE—
A FERA

HRAE A A T R OR BIBUA B E A, W] DA B R4S B PY_PYTHON DASE S BRIAMUAS BRE £ AR A 15
BRI A3, 1278 B ] DA S8 Rl o iy AT b ARl L, Hean3”, 73.77, 73.7-32 1"3.7-64”, (i "-64”
JEIFALE JH T Python 3.7 BB i A R AL S 10 i 3h 2% )

TR A R B R B AR EAF, ] AR B R AS B PY_PYTHON{major} (HH {major} & LH#iE
P FEARARERT) PATE B 5e AR . MR I R BRI, R ShEe Mot 2234 ) Python AR H-ff
FR FERRAR BN RSO R RA, RASABEMIE, (HIZ AT B2 % R 5 B 22255 B IRUAS
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£ 7 MR (major.minor) Python HARHY 32 fiiAl 64 fiiff) 64 {ii Windows |, 64 (ZRARHIGLZ . X
T RSP 32 (LA 64 RS BERZ UNIE - XX T REIAEY 32 (LA 64 (A IER - AR WA, 32 fi)H
BIREFFREBT ) T AT 45 52 A 64 {37 Python 223 o X Rl i AT R Zh 279470, UHE PC _E22%¢ T
BERRAS, MAFIEEAINZRINT (B, REITE 32 (750 64 (7HASEY Python FIAH L) JH 2% & 75 2 dxJ5 4
) o WERTIA, TLATERASUEHIAT EOE AT EeRy «-327 B “-64” JRZR B SIAT N

ZNE

o QRBCABREA KL, 4 python Fl python2 R 424 i o Python 2.x JiUA, fir4> python3
A BT 2244 ) Python 3.x.

¢ The command python3. 7 will not consult any options at all as the versions are fully specified.
o I PY_PYTHON=3 , fiy4 “python” Fil python3 HWE( FH 5 2E 5 11 Python 3 Jifi4s .

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

e If PY_PYTHON=3 and PY_PYTHON3=3. 7, the commands python and python3 will both use specifically
3.7

ERIAEEAE BN, b ] DATE S Sl AR 7 68 ) IND SO A B R 1 i B INL SCPE P RN [defaults]
. BEAPRIF SR T PY_ AT PREAS B A (R IND SR B AR X R/NG ) o ) BRSEAE HE A Y
PR INT SO R E I A

Bl

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

[defaults]
python=3.7

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

[defaults]
python=3
python3=3.7

3.8.5 &M

WIABLE TG PYLAUNCH_DEBUG (FEAIfE) , JFIZERKAWHE AT HIE suderr (HD: fEfilfr). MARIX
BOfE BRI RATOK fo itk (HERN % A VF @A Python MRS . BERERRE AR R DA KT T AT H
¥ Python FBAEI iy 47 .

3.9 #IRE

Python & # KF B (DA L 51 site-packages SC{FJ¢) FEffifE 2o H . G, WER & T K Python %
BF| c:\Python\ , WIERIAZERFHEEAE C: \Python\Lib\ H1, & = R fEfiE7E C: \Python\Lib\

site-packages\ .

A ESE A sys . path , RIS DLL(python37. _pth) A AT3CHF ( “python_pth™ ) [A 41 . _pth
SO, TR RIS EE SRR TR E —4T sys . path o HET DLL 2 FRAY SO 5 BT AT PAT SCHFER SO,
R, W LA N EGETIAAL AR e BR ] B A
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YISCPEAFEAERT, K208 P A R MR A B, R R s, 9F B BRI i — 47485 import site
, WAL TFA site o DA #IFKMAS HBRACHIAT R0 20 o B4R T RASE 40 068 1R sl X T SO R AL
AAVHERE site DOMYEATES], HHARESREAEEAR.

R, 448 import site B}, .pth XM (WHERBIT TRIZ) Kl site BIHIER AL,
YIAE] . _pth R, sys.path @Ua#E Windows [T
o YEFFURIE, IIN—A2H, A BEX T4 E H 5%,

o WURIABEAS B PYTHONPATH AF4E, WA= WA, WEETFRBMELAH. iEHE, 7 Windows
b, WA BRI SR, AR BT IR R R E S (C:\ %),

o F AN N R P B T W PAAE A T 8 gk [F B IS I B 3 A 8 HKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} % N B \SOFTWARE\Python\PythonCore{version}\PythonPath
Hro PRG540 B 1Y B AR A5 R VR B ) T3 S B A B R 8] sys .path H1. (3
TR O 2R fE i U EH HKLM, [t HKCU 3@ %45 )

o WRRE TIHESAE R pyTHONHOME | WIXGHARE Sy “Python F:H 7. A0, = Python W[ HfT 3L
B2 T E 7 “landmark 34" (Lib\os.py B pythonXY.zip ) PA#fEWT” Python = H 3% < R4k
#| 7 Python £ H 3%, WIHETZCIFIIH LT H RIS INE] sys.path (Lib,plat-win %), A0,
#:L» Python FE42 2 MAFAETETI M F 1 1) PythonPath #4351 .

o QIR AE] Python Home, WA $8E PYTHONPATH BB, I HARAR M =T, WA H A+
& H I ERARS A (Bl . \Lib; .\plat-win Z%%),

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

o W home J2—NEXTEEAE, I H PyTHONHOME A%, WIAEHEWHE 457 B i FH IS AR T A )& 2 m)
PAT SO R AZ

XV R AL

* 1517 python.exe , B(F: Python HRH LT HAl exe (Z23HUA, BUE K H PCbuild H3%) I, #f
SO, TFANENR T R OB IR SBGENER T R AL AR R AR

* 24 Python FLAEE ) — 1 exe (AFAYHR, lid COMRASE) W, FARLHERH “Python Home”,
BLE TR AR DA . IR BRIBGENER PR HA <Y AR P4

* AR Python AFI T 1 H ot R MR (g .exe, —SARRarRmRsla), Walks
FHEI— 25 A — SR ER N B AR A B A2

Xt FIRLEAE ZLKF Python HHZ SR AR P B AT ORI, PATR EEBCR B 1k -5 HoAth 22 o :

o TR HATSFE P E—A - _pth XM, HP - H . X 2R IER ARG AS B 8 g Bk AE
HZM site , BBAEFHE import site.

o WERARAE A SR AT IAT SO NZL python3.d1l B python37.d11 , £ Py_Initialize () ZHi,
FE X py_SetPath () 8{ (F/) Py_SetProgramName ()

o VWEIRHN/EEE PYTHONPATH HAE S B3k H N AT python . exe Z Bl E PYTHONHOME ,

o QURGEARERE A BTm AL (B0, B — DRV AMTEEIZTT python. exe M4 , THHIIAL
% H s P AFAE landmark SCPF (Lib\os.py). (R, 78 ZIP SRR SR EIZ S, 02 3]
IEHf 44 14 ZIP SO )

LR PR R GEIE B 2 W S AR S T 5 BN R P RSB E — B AR EPERY B AS . B0, P Al BB AE
B S Y AR e I B P BT R, SR — D EBCR AR, PR A SOnT REATI IR 25 2 32 B R AN T
i A P AR HE AR B S

¥E 3.6 Rk
o WM . _pth XS pyvenv. cfg IR applocal #E
o MEE AT SCHAHSRES, W pythonXX. zip fEATELEN) landmark .
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3.6 USE KR fE Modules (A2 PythonPath ) RN 48 & MR DAL AR 77
A importlib.machinery.WindowsRegistryFinder . £ Windows I, W& IRIETAE
3.6.0 e R TTH, AT RERR ZA R R RS E] sys .meta_path

3.10 FRFmisEde

UG Python ) HARZAEFTA -G A n BoAE, {H2 Windows A —SEMURFIR R VE . FERRIEZE RIS A — L8
BEHRIAC TS F B (1 X 2

HE T Windows PRI CSEAE mswin-specific-services 7,

3.10.1 PyWin32

Mark Hammond ] PyWin32 #u 2 —2 F T 52 Windows i@ SRR . X AFEDA T SC AR T
* Component Object Model (COM)
» Win32 API ¥ |
- I
. FfEHE
e Microsoft Foundation Classes (MFC) user interfaces
PythonWin J& PyWin32 Fffa7 f— 4~ il MFC W AR . B — AW ELRA R ATk A IDE.
S
Win32 How Do I...2 Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze 2—/> distutils (¥ J& (I extending-distutils), ‘£ Python JHI7s €025 5 A $h 471 Windows F¢
J¥ (*.exe UM, SERULERAEIG , VR LAST AARBI . I AR)3 1M JG 75 H P 4é%¢ Python,

3.11 {£ Windows [-%ii% Python

MR VRAE H O %1% CPython, P4 4G B2 FREL source. o AT DAN 2R BOB A I PR ACAD , o AT DA B85

checkout. .

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler used to build
the official Python releases. These files are in the PCbui 1d directory.

fi# PCbuild/readme. txt PAIRPUA XA @SR R — A5 B -
AP EFLHL, 1527 building-on-windows .
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https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
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312 A rf

Wi# Python [RIT A S, ANFLSCRFLARTE 30851 —2e-F-6 (T8 P E0F & N . fad PEP 117
SRR AN SRS T BRI R

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

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

A RGP B HEAER, 7§25 Python for Windows
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https://cygwin.com/packages/summary/python3.html
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cHAPTER 4

Using Python on a Mac

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

Python on a Mac running macOS is in principle very similar to Python on any other Unix platform, but there are a number
of additional features such as the IDE and the Package Manager that are worth pointing out.

4.1 PR3 MacPython

macOS since version 10.8 comes with Python 2.7 pre-installed by Apple. If you wish, you are invited to install the most
recent version of Python 3 from the Python website (https://www.python.org). A current "universal binary” build of
Python, which runs natively on the Mac’s new Intel and legacy PPC CPUs, is available there.

YRR SEAT N ARV A

* %A Python 3.9 IFRAEARI Applications ICfFJerf. FEX BARH PASRE IDLE, BN
‘B J5 Python BAT bR HELLGHS 7 1 TF A #1855 5 A K PythonLauncher, ‘& £ 5t AL BEAE Finder HXL; Python
AR R B

» HE#R /Library/Frameworks/Python.framework , fu#k Python W] AT 30 . 2SR 5
ALEAINE shell %45, 2LH14L MacPython , 3R] PAfRTERIIFL FRIX =AU H o Python FIHhAT SRR A5
FERETCAE fust/local/bin/ H1,

Apple $2L ) Python A/ I L3EHE /System/Library/Frameworks /Python. framework il /usr/
bin/python . ARKIEANAE SR LE N %S, A EATH Apple 45615 1 Apple 525 = 84 .
TICAE, ARARESE M python.org 4B Python fiftAs, AR AR TN _FKF2 B A A [FHHEA Y
Python , PRI AR VA SARMREERA TN B E— B e .

IDLE 40— MEIISER, SuVFIRTTTE Python SCRY . 2R Z2 Python BT, ARMIZIT IR BE% SR 3L
R4

WRARZAZS HoAt Unix *F-& LR Python , AR AR % B %M Unix shell jz47 Python JHIZAHYFHR > .
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4.1.1 nffigqy Python JiiA

Your best way to get started with Python on macOS is through the IDLE integrated development environment, see section
IDE and use the Help menu when the IDE is running.

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

FEMZIRE DA, Dt file:usr/local/bin i T shell #&FEETF,
LM\ Finder iz TR A ZIS WA WA -
o A HiiHF] PythonLauncher

* J%&4% PythonLauncher {4 i finder Info % F]IFHIAS (SiAT4].py BIA) AOBRAN HREF, RS
Wi fil4< . PythonLauncher 4l i de WIS A K Hah 2. Hi 3 =X A ir Rk — Ui il el
XY, B ks AR N A .

4.1.2 @EirfFE S AR

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

1T Python 3.9, {R&W] PAf# [l python {3 pythonw.

4.1.3 B

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables for
programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc at startup.
You need to create a file ~/ .MacOSX/environment .plist. See Apple’s Technical Document QA 1067 for details.

T4 5 THE MacPython H1473E Python fI[15 ., £ 2 5 47 41 4% Python & 353 .

4.2 IDE

MacPython P ARIER) IDLE JF R ¥5s . A ¢ IDLE i A48, 5150 hitp://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

4.3 ‘IEHAMY Python 4y

AIUNITIE AT A2 A1) Python £
o A AIE S BRUERY) Python distutils #i5{, (python setup.py install ) ZEXE#{4u,
o rZ ] DA T setuptools PR EL pip (UL LN | 1557 https://pip.pypa.io/ .
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4.4 Mac LIy B S i S fs

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

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

4.5 1 Mac I.4y% Python ji P

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

4.6 LTI

MacPython #5135 Mac _E Python i /AT & N 53 075 SCRF BT

https://www.python.org/community/sigs/current/pythonmac-sig/
B — A % 2 MacPython wiki
https://wiki.python.org/moin/MacPython
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CHAPTER D

G 4 e AN ST A58

A ARZ S Python ifRifi 5 ISR MUT KR GT . KR AR AR UT 2R SRRk R 28, i TR A PEP
8 KA

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

ARTERT B

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o ACH A A P AR RS TI ERIA ) Python SR 4T, (4% gidbny i, BB/ FfFZ
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

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 -- JEfif KCECR| AR, KEME. REOES SR MERFRE, 8@ VE Rype hint KfH .

SR AR R AR TIE AN U ), (HA AR SRIE MR BRI AR £ MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- S5 7RI oG 45 funciion (8imethod ) W{H. S50 RWikh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [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 —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAHIAY & with AP, ldE L __enter () Fl_exit_ () FVRE
HIAFDRASIIA S . 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P PifeE T HIRER)E BB, T IR AT DATERE — b AGFAE DS — RGB . PR AT DAEVF
ZARP R EVEA L BHAWKE . EfTEd asyne def iHHREH. 2L PEP 492,

coroutine function -- PpFEFREL 1R [B]— 1 coroutine WA R R, THAERBM @ asyne def {BARE X, I
A HEfL S await, async for fll async with e, X2 d PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- $EHgs R ITE NI — DR RS, EHEGH ewrapper iEEE AR TIREUE . 2EIHAR Y
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

[ AR S S 28, (Bl R . A X ER RIS 7T 2 0L sREE SO 2858 SURY SCRY
descriptor -- §liik#s (TEX T _get_ (), _set_ () Bl __delete_ () H¥EMMNE. B—PLEMHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARA SSRGS 2 IR AR Python (1Y ¢ 68, XN 2 1 2 B BEARIE I BLA , (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KB IRNE Z (5, S descriptors B i i fi e«

dictionary -- “ylL — /N CHRE L, Ho AT S A AR L S 2 AH Y B (E . BRI DL AR HA __hash__ ()
__eq__ () HERINIS .. I Perl &5 RN hash,

dictionary comprehension -- “y il S 4B — D] A AN G P BT A B A JU R IR AR [ 45 R ML —
BEEY:, results = {n: n ** 2 for n in range(10) } AW — 1 HE n F{HEn ** 2 BYBL
B R 7 . 2 I, comprehensions

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP R HORVFIT A D) IS0 4i5 . X Python 5 J AU 2 5 RS 2 85 T 75 1) B sl S AP AE
HAEBE B BRI R A o XA it PO AR IR @ KiRIs ] try Al except T4, T HAIN Y
MR FTELBYL W%, #ILT C SRR HAhiE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENHEEEH SR —ME. SUZHAMET AR, HIEAES
tPER R FIAA . IBAFAEA RO ERIB S W statement , Bl while. WA E T MM AEREA.

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

N

T H.

f-string - £ P47 74 £ ok ' F BTG R I EE RO “f-E AR B RS S A R LAY
5. % PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SLPERM G file object WR] i,
finder -- 4Ry —Fh S22l A g S ARILH loader FIXTS

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FrX 11 /7 AWTESGRE 2, M5BT SR EIERERR 2.75 . HE (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- B4 AT DA 20 [l B AME R —2HiEA) . 3R] DA HAZ A S ZAN S 3 HAE R BRI T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

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

PRI HETEVA R PEAR I function —7
12 F variable annotation F1 PEP 484 X} I REFIHEIA .

_ future__ future {5/4], from __ future_ import <feature> FE/RImiFas{di I ¥AE K F A Python & 1fi
FRCF AR HE B RIS SOR GRS iR . future  BIPRSCRGICSR T RIBERY feature HUH. iEiL

S M X AR BOR(E, AR T AR B IO R PEAE AT B YO A BIZIE = AR ER (HE)
AEAT I A BRI

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

garbage collection -- L eIl AP 1 772 (B g A . Python @i 5| O — > REAS A6
FIFTRARIAG | BTG ERSLIR Bl R ARA TR SR o FTRAGE T oo ARk #2520 [l s o

generator -- /LR &[0 —generator iterator (R KL, ERERMBEWRE, AR RETHAE yieldk
J‘iiﬁ%@ﬁzi FIVE LS for-PEFAE ] B i next ( ?5&‘5(12*%’“@1

R R AR A, EAERLE I WA R A B R E . WERFFEIE R RIBAKS L, H
Hﬂéﬁ%ﬁﬁéﬁj‘ix

generator iterator -- 2 R ESEIRES generator FREUT A EIINT S .
t/l\ yield IGRFEMFALIE, iCAYHI M EHAPRE (BIERIERERD wy 1HA) . Mi% £ R
Bk R EBIRENRT, ”E%U\%ﬁﬁﬁ%éi?ﬂk (3K 55 B R FH AT 0 174038530 b 522 IR K ) o

generator expression -- RS HIE X R [ ERI LB, BEREERBB G ERE G EEXLT
7/;%?(”* B, JEHEN for T4, M&~/\_I P 1f TA). PANE GRS S NINZREE R —F
2l

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

generic function -- {Z IR AR [A] B9 2SR SE IR R B VE RS 21> R BOIr A B pR AR 6 T8 s 2% Fl R BE GRS
T 2 % fof RS S B

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

generic type -- JZTU2RM A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Z: W global interpreter lock

global interpreter lock -- 2 JRfiREZY T CPython RS TR B —FHLa], B8 OR [F) — i 20 UG — DR
AT Python byrecode., MAHLHIM TR EXT G ((FF dict FREBENERR) HXIH UL
4@ AT CPython SEH. L REAMRREL N B (RS ARERS 2 i TS 8, AU M THEZ AL
PR ERFATIE

A, LR B =07 R TR AR T TR SRAT VT SR S AT 55 4 s 45 s A IR GIL
BEAh, FEAT VO AR 2 SR GIL.
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QA (CABORSAIALEER BUE I S8 r ) « A h&AR” MRS S I MR IAG I, R iX 47k
T FAL PR AR DU T RO MERE . 345 v IR A BE R (4 iR B B AG SEA 2 AN TI SR DAZE
o

hash-based pyc -- & W57 ¥ pyc {57 FH TR U5 ST e (LT 3 85 S A8 oAk () SR ff o LA 80k - T 2 A7
4. £, pyc-invalidation,

hashable -- W[y — > G2 14 Iy 7 B A0 R AE AR i Jo 0 9 4 R A iR T A (B AA
__hash__ () Jrik) , IFATARIJLAX QAT IR (ERERA _eqa 0 Jik) « AIGAXIR L
I RA ARG A (L LRSS R A A ]

TG A PSR SRR AT SR AR B A BT, PR Ak S Bl A A PR S8 s A {E

KZ% Python H RIS N EXT QAR FTWRAIY); WIARZRAS (BIng) Ralr i) #A G A ARl
Ay (BIATCA frozenset) (M ENIRY TR RIS A A R AT A EY . )& SRS R 3
WA AN ENTERE R —2E A E (B S H ) . e Er BT Enn
id ().

IDLE PYthfin i IDE, “GERIF K 525387 BT CHE . A& Python FRifE & AT R Pt 11 B A4S 2 8 2 A1 AR R
IR .

immutable -- AAn[48 BUAFEEAIR G A QAT . FAFRADCAL, XX SN BB . N
RALAFE— DA FRIE, WBTEF N G ENET RN AEA I EFETZIER, fm
(SR EiuL

import path -- A MM E (k2458 ) AP, SPEEHIpath based finder 1K TS A
Hir. TESAR, WAEVFREFEKE sys.path, HINRGARUEHETTREEE B __path_
JE .

importing -- A 4—MEH 1) Python HTRE R 73— MY Python AURS BT 1 19 72 .
importer -- T AZY AR MBS WX RIEET finder g T loader

interactive -- 2 . Python i 7 — X2 H A fEREAS,  BIRWT DAEMERES s A7 et A TR A ALk 2, 2 ETA
IR LA . AR A SHMRS) python iy (HLAT ATEVRIGTT ST ALIT 4635 B rpg R A 7 3 5
) o AL CH AR BUG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fRBE%! Python — AR, 52 HIN I RA RN, BIAPIH K B T 55 4
BRI LE T AT FFBORY . 50RO 208 S ] DA B2 7 111 K A Sk ) T 05 S P AT TR
A R LT F RS 3 AT R AR R, (LR RS 8. 2 Winteractive.

interpreter shutdown -- fFREZT GPH B ZRCHAIING, Python MERESRFUEA—EIRIZ T TR BOFE S RO
HEECE, AT Fh N EISE . BIE S 2RI R g o X bk H e BT
ey g el 555 U R A AU HRAT o 78K P BEAAT A AU TS AT RE B B A P s, RN LB HOR ) B U5
EAFARC (F L0 T R s LS5 ) -

FEREAS 5 2R I R A __main_ ABREHTIE T IA B 58 kAT -

iterable -- n[IEIUX % BEASZ R 0] R B XT 42 . A AEAC T G B TR A A 2R B (B4 1ist,
str fil tuple) DA S HLBb AR A 2R AIBIHN dict, T £ DAMGENT __iter_ () FESEEAT +
7] 1R __getitem () HIEMMEE HE XIS,

AERXTZT T for TRFRA S Z HAB T Z— NP A (zip () map () ...)o B—A[EA
MENERNSEAE BN ERE iter () B, BELREEZGERMERE . XFEAEREH T AMEE AR —
UCPE 7 o AR AT S b, IRIEFE AT L iter () 80H B ORI . for AN
PR SALBEAREEAE B8 — IR B A i 22 728 B R AEDE IR R PR A B AR . & Witerator . sequence
PA M generator,

iterator - BARUZF JRFIR —EBLIRRMIXT S . ERMMIBAAH _next__ O ik (B HEHNE
PR next ()) FFBARENA A 4 BEA B AT S % stopIteration ¥ . FXmi%
REXF R T HBIRTICRR, HEHHHE __next_ () HEHSTHKEIK StopIteration F#. %
REUAEA __iter_ () FIEMRRIHZEAR G A T, PHIGE L E 2 iR A5, W)
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AT AT R S E RIS 6 . — A BEFRNBIINEAR L Z R EE PRk AT AR, 24
X5 (I 1ist) FEARFRIMEL A iter () REEUETE for ME R BRE S = — ik
Ao WERTEDORS DL R 2238 H B AR W 22 3R [ HE 2wk A AR T R R [R]— AR A 4, A
ERGE =5
W25 B & 7 typeiter,

key function -- StpR% FH oK KRR B RK 0, 2 BB IR ol ] T HE PP BRHFCLEE R AT IR S il Locale.
strxfrm () ATFA AT EREE KA HE Y 29 %€ 1 HE R i .

Python A7 ¥ 2 T HL AR su v/ H i oR 50K 42 i D0 SR Y AR A2 i 0 A 05 50, HoA 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

A E— MR BCE Z R BN, str. lower () AT ARAVEZBS K NEHEF ISR E. 391,
SEMREL T 1lambda Fik=xURAIE, HIA1 lambda r: (r[0], r[2]). iff operator Fifz
HET =R A S . attrgetter (). itemgetter () Ml methodcaller (). iE&E WTHIT
—7 AR ERCA) 5 e R K o 8

keyword argument -- Bt 5 5 2 Wargument,

lambda Hy—A> B lexpression ¥4 B FE 2 PECREL, FBXSTEVH IR . 2728 lambda pR £ 4] %K
lambda [parameters]: expression

LBYL “Je&F EHkER" M X485 . XA gn S XAS AR T IR ) B A 4 2 Al e U AS A i 2540 it
WAE S EAFP J 21 O e, HoARR SUR R = 1 £ 154,
L2 LG, LBYL QB “&F” M “BRR” Z R EAFMF K. flan, AFRE if
key in mapping: return mappinglkey] WJfEH TIEMAERIEZ G HANLFE N mapping %4
T key TS o XD AT I S NATEC(E ) EAFP D7 ORI

list -- §1J# Python [N & [¥)—Fsequence. HIRZ FHNF, (HHERMTHALES b fdlim dEaEs13%, Bh
VI TCR I - O(1).

list comprehension -- 5|t 403 — A7 51 v i e 8RR 43 0 R Ik B 45 3R 5 R P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 JEE B oS FERREOS W AR (0x.) SR Hh if AR EER, Q0 2R A wg
range (256) WA TCERA AL,

loader -- AT FTTMMBBIAIXS . BHE L4 N load_module () k. MEERET B —A>finder
R, S0 PEP 302, %}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R iA]

mapping -- Wit — S RHE R ARSI T Mapping 3 MutableMapping #1528 i Tkl 7k m 2%
2805 . W2 H T aHE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JCPRIERIRES sys.meta_path BB RFTIR B finder, JOESIEE RS Spath entry finders
AT RIPAE I A
1 #&F importlib.abc.MetaPathFinder [ f#ICHRA AT LI 7%

metaclass -- JUJ& —Fp I TRIEERNIE. e LFEL .. REMAELYR, TRATHEZ LR = 1S5
FRTEAH N B ZE . KR T 10 X R Ji A 5 AR 2 R — N ERINSE L. Python [R5 2 AFET 1] AR
HHEE I K PREAT XA TH, HY4FER IR, Jodsn] e fhsm m U fi gy
Z. BN TIERENEDIN HE ., BBt RET S8 SO e], DARHAMIFZAES .

T 21312 I, metaclasses.

method -- Jjik TEIEPNERE I REL . QARAVERIZ B SO — A TE MR, R S SRS A
HEE—A~argument GAE 44 M self). 50 function Finested scope.
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method resolution order -- J UARHTINT: 7 AT IO e 45 H B b 2% 4 S SE 97 F 0SB IOUT: «
7 Python 2.3 Jr: T I T AR 2.3 B Python fHT ST FIAHL 2 EEEROLEN -

module -- i3 XSG 0E Python fURS I — MBS AR AT ML fiv 4 23], W45 42 Python X
%o WAL importing FEAVERNAE] Python .

Y Wpackage.

module spec -- BEHHLKE — A~ fy 4 2 E), HAw S H TSR XS AEE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO % Lmethod resolution order
mutable -- WXL AR R A ATEH 1d () PRAFEE RIS BB, 535S Wimmutable.

named tuple -- HHe4l Rif “HAT0H” w1 TAEMA0R Aocd, 7 HILh e &5 TR ae i H A Fr)E
PRI . SRR B B A v BRI AT AR .
HENELRPNETHAITH, 85 time. localtime () fll os.stat () WRENE. 5 —0lF 2

sys.float_info:

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

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

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

True

AL B e e WERAL (BN BT 51 ). bk, B SCE ald e # AR E O tuple GRIFE X
AR BT AR A . XA AT TS, S M T B4 collections.namedtuple ()
Q. JE—Fhr UL U —L T T4 5 N B R AL ST e I T ik .

namespace -- iy {430 4 SARAEBE BN, A S EAE R 2RAMNER, B8 NE P iRE
A asm (FEHEZN) . maas lﬂLﬂ@iEﬁ%@?&%ii‘ﬁ%ﬁ%% 4, H¥builtins.open 4
os.open ( TLQ%EE’J/E@ S[E) R X4y A4 2 1] A3 1o B A IR AR SR A R B0k 3 B iy
ﬂii‘fﬁ«ﬁﬂj‘fﬁ?)jﬁ B4, random. seed() B{ itertools.islice( Lﬂ‘ﬁ{i%ﬁﬁTﬁM@ﬁ%
i random 5 itertools A BISZELY .

namespace package -- fiy %75 ] f0 PEP 420 5 | A B —Fh (U I T i Bk i package,, fivss = [l AL AT A
AN, HAik )5 K Sregular package AR, PN ENTA __init_ . py 3CfF.

S A] 2 Womodule

nested scope -- Hﬂgf’rﬂiiﬁ TE—AE SGERB NG HASRRE S . BN, 75— Rz P s 0T PAS |
HIE AR & R REE ASERIA RO A MR R TC . SRS R e S #0321 i N 2 1E
M. LRI, é)% SRS WAVEH T2 Rt 4 2. it nonlocal KT RIFEH AINZIEH
i

new-style class -- FiAJe X H il E g T g G R A0 28 X0 HARE 76 558 Python fiiAs v, AT HraX
A% il FHl Python i (it 88 RIS ERE, B4 __slots__ . flidFF. FFEJEM: . __getattribute_ ().
Rl ERES TS,

object -- Xt R ALATEHARS (BMSE) PARTUE XATHh () W%, object 2T new-style class [¥)
IR EE A

package -- f, —Ff ] A& AR B I Mo 5 1 ) Python module. MEGAR Lk, @ WH __path_ J&
P Python ik,

Y2 Wregular package Fnamespace package .

parameter -- JB5 funciion (B(J575K) & SRR A SR, B E KB DA Z B — D argument - (SAERLEHS
W, 2405%%). AHIMES:
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* positional-or-keyword : (TE BT, HEE— AW DAL H A2 AR DA R < 5T A2 %
AWES . ERBOARES LR, BN foo H bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, & —H BB EL ARWS . (RAETE 2w i 7 R BUE X
WIESHNEHEMNZ &G A/ FARRE S, IR posonlyl FI posonly2:

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

o keyword-only: {{FRKEET:, F5&E A~ HABH LT KEFAE AN SE. AR FIE S 0] S 7 iR
E X WIES S R & AT AL E TE S BCETE L A AN B IE S 2 Bi— * K S, Bl
T 1) kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P AR — MEBEEE R LB SE MR TS (MOIE A2
CERZIESHZIG). RFES AR S AR * e XL, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: TAZRHETF, HEE A DASRBUE AR T S A (FEOIMTE MBS 2 #3204
FEHZIE). ZMESAEIETESAPRATMEA ** K@ L, BIA LR kwargs.

e nl DA 45 E PTEMIAE S AL, thal DA R e nT e SR e BRI -

W2 Wargument RIEFRH . SEEESHX BT EE L EE, inspect .Parameter 2%, function —
DL PEP 362.

path entry -- Y42 A 0 import path YW —NERAJALE, SWipath based finder A FHRTE T ARSI,

path entry finder - BAFEA 11 #EHRE E— TSN sys . path_hooks (Wparh entry hook) S 1A finder
WX 2 ReiE R path entry e 58 PIFRBR
#i%% importlib.abc.PathEntryFinder PA T MR A LA 3R 8S AT S LAY &5

path entry hook -- J§FE A Ve 1 — Rl AT, FERNIE QfR] 22 AR 58 path entry T AR 1)1 00T BEAS (1
H sys.path_hook #|FEiRk [Bl—~ path entry finder .

path based finder -- 3£ TR AR S BRIARY—Fh L4812 &40 %5, WHE— AN import path WA AR

path-like object -- Bt FERR G NE— DU RGEBAII G . BRG] LR — D FR R str 83
bytes X%, A PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MY AN S
i@ A os. £spath () BREFEH N str (3K bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A5 B RMLRIKAS str 3 bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python iR #21” HJ 45 . —4> PEP g2 {0t Scks, Hsk1a Python 41 KIRHLEE, ik
—A~ Python ({5 R Ky b BE ol 38855 . PEP I 24 HE SRS 5 116 952 AR BEAR A0 IR IS M 1 B PR o
PEP [ @ AE R4 BRI I OB AL DGR A 1) S 5 DA S A b0 A Python [R5 US4 5
SCRA B AL . PEP MFEE A TULAEAL I RN 1, R R I A SR .
=L, PEP 1,

portion -- #§5y H4 R — i &4 S AL A H SR A SO (BRTREAFRCT —A> zip SCIF) , FLAGE UL
PEP 420.

positional argument -- i & %5 S Wlargument.

provisional AP -- #2 APY ¢ APL @8 0A R HERRAEARE A i) J5 AR A PEORIEZ SRR Y ) e . i
IRMCIE AT A LA UL, (FRZHARC R E, ] RETER DT B e A L BRI DL
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THAT RGN (REUEBRZED) . A ESOFRXBEIET - (UE APT#IAZ |
R T B A" B R R 1 A S ] E X A

RIS 5 APL SR, [a] G AN B S 2000 B G RO T 27— AT A] A A A e 0
SR RRAE AR B Fh ) IS A e T 56
ERPAL PRI AR A VARME PERF SR W, AN 2 T 8 KIS BEPTIR . 1E0 0L PEP 411,
provisional package -- 8194 2 Wl provisional API ,
Python 3000 Python 3.x KFiFFLMNERR (X4 FAEMRA 3 W KRR ER T ERE I T) . AL
W45 “Py3k”.

Pythonic f5— 8Bl — B AURS S % B14 1 Python i 5 B 100 WU AIERS, TS @ 6 At 7 5 v o i)
AR R SRS . AN, Python B WS SE (] £or iEAIGER A T — > AR AR S P Y BT o0
o WZHAE S A AR, A Python I AT I 2 P61 — MO B

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

TR I Y B 575 B Pythonic (7535 i X FERY:

for piece in food:
print (piece)

qualified name -- g #Fr —UARUS 2 FRRYA PR, R ABCHRAY 42 Jm A IR b SCROFEAN 2K 3R
ROk BT, A E I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

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

>>> C.__qualname_

IC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth. qualname
'C.D.meth'

295 T o B, TR E & ARECAPR RN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

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

reference count -- 5[ HIVHEC XTRFE X R I951 HIECE . 24— DX RI51 HTTEEE AER, i s R aort
T 51 THECH Python AU K Uil 7 2 ARl Wi, {H'E @ CPython SEI)— A KBEICE . sys BibE X
T—/~ getrefcount () L, FEFF 5T B RR MR EXT 85 T

regular package -- LAY Z5 8 Vpackage, BN EA—A _init_ .py SCHMIHE.

%2 Wnamespace package .

_slots__ —FPEYERN TR, 1L F5E RS B S Bl J 1 2 0 R RS R S ) 7 MR T N . BRI
TARGAT, HARZHEFAIHAE S, S RRBETEDBAEOUT R, BIURAE N R e,
HH A S RSB

sequence -- JE5I —ffiiterable, ESFREE __getitem () REFATT VR BERG I TR R TR T,
HE ST —MREFIHCER __len_ () Jrik. WERFIIRAA 1ist, str. tuple Ml bytes.

50 Appendix A. RifExfEE


https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Setup and Usage, %1l 3.9.14

HEER dict M getitem () Ml __len_ (), HEINHETBETIEFES, HRhEHE
eI AT 2= i immutable ST AEEESR .

collections.abc.Sequence IR E XK EN T —TEFEFEWRED, BFf __getitem_ () H
_len_ () ZANXEI T count (), index (), _ contains__ () fil __reversed_ (). SZELI
PR W EB DAE register () S HIM

set comprehension -- 4o AL —NATE AW G BT A B TR IR B G R E G — P R B S k.
results = {c for c in 'abracadabra' if c not in 'abc'} BENFEHFEES {'r',
'd'}, £, comprehensions,

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -

slice -- Y) )i &5 HALE T HFE sequence —HR B 5. Ul @&l N Astsic k02w, 7 11 4
JIALE B4 FErIE, il variable_name[1:3:5]. F3ES (Fin) FRICERZMEH slice X}
%,

special method -- }§5% )ik —F Python [ IRk, MRS A FER PATHE E BAEOT AT IN AR 45 . i
PO BRI 1 RSN Rk . IR T 1 SR 2 W, specialnames .

statement -- {54y G4 EFYT B (— AU CH) ARSI, — AR IER AT LA — A expression SN
KEEFIISEH, Bl if, while BY for.

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

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

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

text file -- SCA S —FIAENSIRE str X5 file object . 38— SCAR SCEESE R4 1) — 4T ) 52345 O A5cds
T H BhAbBirext encoding . SCARSCAFI B FALFEASCAREES (Ter 8k 'w') FTIFISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

A S Fbinary file | IEREWSIE F 9 2T 2 B R

triple-quoted string -- 5 '3 4F il FREAWN = NELXGES (7) SFBR51S (C) BWTAH. ENTED6E
ESHRA M5 SRER TR A 2N, B2 ENARFRETFA RN EER
GRS RGPS AT S, I H AT AR AT o T S R AT , 7RSS SURY A7 R IR B4

type -- 3% A o E—A> Python X4 & T AR BARIREEA —FhAL, BAE RS AZAL, AL
ViREW __class__ J@PE, B2t type (obj) RIKHL.

type alias -- JERUMH, — A IAUEY[R] A, BT SURIE BRI 4R E IR IRAT o
KA AR A X 2w . Bildn:

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 )L typing Fll PEP 484, HAAy Xt eI RERYHEAR 4 o
type hint -- XMUGLR annoration Hy7Ac k. KIEIE. PREAYIE S B0R BIEE E FUMRY AL
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RIUPLRJE T I, Python AZORIRAL, (HHAIXERI M THEMM , FHu] #pB) IDE SLBAR
b2 S E .

SRR RIEMEAR B R R T A typing. get_type_hints () RKjH, {HJRRAE RN
AHTEA.

20l typing Al PEP 484, oA xf i RER AR flIA -

universal newlines -- Jli HI##t47 —FPfE LSRR 72, RPA R ITA S HIR AR T4 RS . Unix f1745
TRAE "\n'. Windows [NZ%E "\r\n"' PAKIHAR Macintosh [JZJ7E "\r'., &, PEP 278 fil PEP 3116
M bytes.splitlines () THREZ LU,

variable annotation -- Z8 {1 XS & B R i annotation.,
AR A B RSB PERT, A PTBeHEh R

class C:
field: 'annotation'
A R R A 2 BIANPA S S 2 int RAYRMMH:
count: int = 0
A AR TEVA R TR ARRE W, annassign —5 .
S5 function annotation, PEP 484 F1 PEP 526, H.H5t I ITHEH FEAHA .

virtual environment -- JEHIERBE — R A HIME IR B RIS ATIN RS, FeiF Python J ALY I RR P AE 2226 F1
TH4% Python 73 K AL A & THLE [ — R 48 FisfTHyHAL Python I IFEF AT A -

HZL venv,

virtual machine -- Sl — & 56 4 30 & A2 LR THE AL, Python FE $UAL W] $0AT 572 17 1L 4 35 48 T 2B 1K
H)bytecode.

Zen of Python -- Python 2 #fi %14} Python BT N 54524, GBI TFRMSMEHXMIES . &FHEEN
HAHERZ BRI R P A" import this”,
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APPENDIX B

SO A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;

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

B.1 Python SCFYwiik#

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

J3 S ARV R IR

C.1 ZEk IRy

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 [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

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

KARA | IEA Efy Nk GPL %
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %% | PSF =N

1Efif#: GPL ARA I A RRE Python 7t GPL 'R %Afi. 5 GPL K[, Fify Python ¥ n IEAR SRV o A B EUG
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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 RN LAILAl T ALEH Python )5k M1

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 4057 Python H BT REE T AR PFAT o X EEVFR] & SH1 1 AT 2 R AU — [ i . A 565k ey
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 JIIT- PYTHON 3.9.14 i) PSF V0l X

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.14 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.14 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.14 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.9.14.

4. PSF is making Python 3.9.14 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 3.9.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.14
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.14, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.14, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 JJ] F PYTHON 2.0 /¥ BEOPEN.COM -n] FlpiX

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 Ji T PYTHON 1.6.1 j CNRI ¥ nl HipiX

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.24 - PYTHON 0.9.0 £ 1.2 fry CWI ¥ n] Flpi

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 3.9.14 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Bl R 1V nl UE 5™
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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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C.3.2 £y

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 & IS

asynchat fil asyncore BHALE DA R EEHA:

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 Piritads

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.

62 Appendix C. J5¥ el ik




Python Setup and Usage, %1l 3.9.14

C.3.6 UUencode % UUdecode k%

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 el F i

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 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<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 il dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 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***********~k*************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

L T R S I S N S R T S N IS S N S N S S NS S SN S S S S S S SR P S S N .
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NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

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

Original SSLeay License

P S T e S S N IS S S S S S N S T S S N T S T e S e . N S

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

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

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

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

the code are not to be removed.

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

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

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

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

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
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.]
/

L T S I R R e T

C.3.13 expat

BRAEBE —-with-system—expat BUE THHE, 50 pyexpat §7ARIE 5 expat YR FE DA HY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

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 £ 14

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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JRAL

Python 53 SCHY:

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

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

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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