Python Setup and Usage
%[F 3.8.20

Guido van Rossum
and the Python development team

9 A 07,2024

Python Software Foundation
Email: docs@python.org






Contents

AT B 3
L1 0 T e, 3
1.2 BREEASRE: 8
135 Unix 335 T {8 Python 15
2.1 RIS Python ST AS . . . o 15
22 KJEEPython . . . . . . e 16
23 HPython FHEMIBRARTISCIE « o o 16
DA TEI 16
1t Windows |-{§iJi] Python 17
3.1 SEERAIEREIT e, 17
3.2 Microsoft Store £, . . . . . . 22
33 nugetorg ZEHEFL L .. L e 22
34 TTHASIEL o o o 23
3.5 BRIRGEAL . . 24
3.6 FREPyYthon . ... e 24
3.7  UTE-8 AT . 25
3.8  iEIT Windows [ Python JEBHES . . . . . . o o e 26
3.9 BREHL . . 29
310 BIIAEHR o 30
3.1 i Python 7E WINdOWS . . . . . o o it e e e e e 31
312 HABESG . e, 31
f&%f%%%‘ﬁﬁﬁ Python 33

H%%%I]ﬁ%% MacPython . . . . . . . . e 33
4.2 BAILEREE T . 34
43 ALEEERANEIPython £ . . . ... L e 34
4.4  BEIALMEHE AT (GUD FEXPEEER Mac . . . . . o o 35
45  EHJE Python BRI Mac . . . . L e 35
4.6 HABEEIE . . . 35
ke 2y P OIT K A 37
NS RHES 39
)setaialpaid 51
B.1  Python SCFIERREM . . o o o o e 51
i N2 L i 53
C.l AZBERITE S . 53
C.2  FREuE PAHEAD 7 =0 A Python [AREFIZRIE o o o oo oo 54




C3 YRR T 5t
D ke

=51




Python Setup and Usage, #(F] 3.8.20

A SR B T MR FAER T4 15 Python B, VAR 23 DA JAL ) Python B85 10—
S A A

Contents 1



Python Setup and Usage, %([F] 3.8.20

2 Contents



CHAPTER 1
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SE/NC

FAREUS A EAE E., CPython fEfT#f i 21T 5.
CPython implementation detail: JABSEI a2 FT I E 0 e G TR . 1) implementations.

11 @&

i1 Python I, I DAHEE R FAE G -

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

R LI B2 SR BT A -

’python myscript.py

1.1.1 EEO%IR

ffREAR I 2R UNIX shell, {HAR{E T8N 7 4

o TR ty WAPRER AR R, SEREAFIITmS, fiA EOF (U458 4F, UNIX H
$ ctrl-D, Windows H1$% Ctr1-7Z, Enter) Bk,

o MIEA SR MRER A SR, 38, FR T4 ST
o MHFAZHANE, Az HREERG, T8 L2 AR AR

o | —c command W, AT command F/RH) Python 1541, command W VAL S AT 43 B )
ZAER] . YRR, AT HTATTE Python 1547 4 EEEL!

il -m module-name i, 7 Python BBt A HARERIMIL, FREHA AT
L ERAT, SefgtraimimA, HdT.

Fe DRI > AL RER A RIS 3, TR JG S S8GEAE sys .argy B - R, HMICR, WA
TWICE (sys.argv(0]) RFRTHREMFIFH.

—-c <command>
AT command 1) Python fAiS . command W] PAs&—4cith), WA DA A T4F 43 i 1R 22 404
Hor, i 925 P 5 5@ A H S A 7 —
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(M BLIETRS, sys.argy BEDNITEA "—c", HFLAEUHTHRMAZR sys.path I3k (ik%H
SIS TZEHLTA) .

{#iff] command Z¥(&5| % #1934 cpython. run_command .

-m <module-name>

fE sys.path FHIRAGERSL, DA __main_ BORPATHHNZE.

TSRO AL, WA Y ((py). BBV RN 40X Python i, (HASCH
XPCAVEIRBIZSR (I, VR EETR - A

warr (a0 e) WAk, SHaEARNA ST RN, RS <okg>.
__main_ MENEBRIAT. BATRRRERBOT S N AR S Rl i 2 AR AR 1 F SR zip SO
Ak BT A

E): BCRETURTE T A BRI AL C SRR, BB AT 5 A X R Python BLE SO
(E EANERE T B AL, BV n] A WIS -

UEREE LR, sys . argv B DNICEREABHSCPRAY SE R B AR (FEE CBEH SOOI, o
RN ") 5o IR, METHSRRFBNA sys . path Tk,

~T IR HORFERR B T s T A, Bt sys . path BEAE A Y HTH SRS H
site-packages H . FiH PYTHON* ¥fIEAS 5Lt &4k 20 .

Ve PRI L S AE TN, ABIAST SR A ARG . BilA0 timedt AREHL:

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

f#iffl module-name Z¥(<5| % #Hi1E{ cpython. run_module ,
L4

runpy.run_module () Python A% A DA B2 H ) 5530 U1 RE

PEP 338 -- $RH /A AR T
3.1 A RAVE A FRRIZIT __main_ FAEHR,
3.4 R [RIRESZ R A S R

MIRHERIA (sys.stdin) R4 . FRiEs A Zimit, fiH -1,
R BRI, sys.argv [EE—AT0FE R "-", [FE, E4FTHFZMA sys.path F3k.
BE SN, &k #Hi13E4F cpython. run_stdin .

<script>
AT seript Hi) Python fUHS, XS RN (LEXTEARRS) SCPFARGEERAR, f&1 Python SCIF. W
_main__.py XHHIHER, B E _main__.py ICPFRY zip SCHFS

BRI, sys . argy KIS ILRBURLE M 1T P E M IA L 5K

U A A AR B AR 1) Python SO, WHEZSCIEITAEH SKIIA sys . path IRk, I HABIZSCM
YfE __main_ BEHORAAT.

UK A 24 B 1) H Sl zip SO, WHE AR LA sys.path BIF kL, HF %A E H B
__main__.py XFUE __main_ BIHORIAT.

-1 YEOARR BIBE (TR, BT, sys.path BESEEMIAH S, WA site-
packages 5, £ /ZWS i f7 PYTHON* FRHSZE R

il filename 5% FHiTF Y cpython.run_file .
hz%:
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runpy . run_path () Python f{HSn] DAELHE (A5 3 2 fiE

KRG HHIETIR,, H -1, sys.argv[0] AZEFEREHE ("), HEYFETHZME sys.path H k.
WAk, WRARG R, BREH SIS tab (b AT %% (S L rlcompleter-config) .

hs%:
tut-invoking

34 MUEAE: A BN tab FhAEFIT S g

1.1.2 &R%IN

-2

-h
—-help
i 3 IR A A TIR I R
-V
——version
ity Python HUASHR . /RBIGIT -
Python 3.8.0b2+
BAPHIR v RIS, EE A E R, Bl
Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]
3.6 GHTA: —VV #E30.
1.1.3 H{hikIn
-b
H str 5 bytes o bytearray ¥ft, Xt bytes 5 int i, &&MEE, THE L HZED
(~bb) W2t
3.5 iR AR I bytes 5 int BIELIR.
-B

iy ob ¥k U W, Python AN FE S A PR KL B W H A .pye X R 5O B
PYTHONDONTWRITEBYTECODE,

——check-hash-based-pycs default|always|never

FERETRAER . oye XAFREIIEST N . 2L pyc-invalidation. 24354 default B, CiEERM
R 5 ) BT A (L) 519 P G AT SCPFRF AR HBROATE ST I . 40 always I, Brf
TIEAER - pyc X, AR C P E & R TEE B FRR RS HOOE B A PSR E T IIE . 248
never I, EFMAEN . pyc UIFRFA SARSEHIT AT R .

BT RRIERY - pyc SUPFITE SO 2 32 BRI .

-d
Frafidrasiaim s (BRERMH, T 9ikiEl) . 514215 PYTHONDEBUG,
-E
ZWE T A PYTHON* BREEAS R, B4, SiE /) PYTHONPATH Fl PYTHONHOME
-i
AR — NS5, S -c i, B sys.stdin N@%&um, PUTHIAS MG, et AR
HR, ANEEE PYTHONSTARTUP U
AGETH T, WAL e, e R S ER . B0 PYTHONINSPECT,
1.1. &84 5
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-I
TERR B 24T Python, XRFRIAI R ] -E Al -s. 7ER BN sys.path A E A TEH
SSell A 4 1 P10 site-packages Fk. FiTA PYTHON* BREPAS Bt L SB0 /N . 75T ARG A1
() R DARE 1R P AR ARG
3.4 BCHTINA.

-0
I assert 154 DA KATAI DA __debug MEAE R SR RIS, EadTE pyc ¥4 Z B M
.opt—1 Y I (bytecode) W3CAE4, (51 PEP 488), 55 PYTHONOPTIMI ZE,
3.5 fiCEESE: fHlE PEP 488 51 . pyc U4 .

-00
TE)3 M -0 By [F B & 2 SR A AF R . A TE cpye $RAZ AN opt-2 KPR g ¥ S0
(bytecode) W) 3CAF44 (01, PEP 488),
3.5 i B4 Ko PEP 488 121 . pyc U444 .

-q
RPEAE AL A N A SR BRI RUAAE B
3.2 BT

-R
TFAw ARG . MEIET P Y THONHASHSEED SR5AS SR E N 0 BHEIEM , A A A BEALAL 23K
INE .
1 Python [ HUIRRCA IS FIRG A REAILAL , X str A1 bytes fUXT4: __hash__ () FI{E” Eh”
SR AT OBELE . SR E NI A Python JERLth (FF RS, FLEAE AL VAT Python HEREY
[ E AT AN T H Y .
WA BRI B FEET 0T BRSO B0 4 A5 DR .48 IR 45 Bk SR kB 3, 13X Ahda AR T 4438 dict £F
SN UL N I BE R O(n”2) S 43 . 131/ 1 25 7] http://www.ocert.org/advisories/ocert-2011-003.html
PYTHONHASHSEED SRV NG A P B B — A [l g L
3.7 WA BRI 2 P 20
3.2.3 BUBTIMA.

-s
AREH H P site-packages HEEME| sys.path,
L%
PEP 370 -- 43 ffl 11 site-packages H 5%

-S
S site 1S ABIUFTI IO T 04 sys pach (. IR site SAERRHEALS
AMLEE X LE48AE (AR A R BT A site.main ().

-u
5 1] stdout Al stderr AN H L& . BTN stdin JE TCF M o
W& 27 PYTHONUNBUFFERED,
3.7 iR S5 stdout A stderr JiAE SCAS)Z IAEAH H 2 0h

-v
BB — NIRRT Bl — 5, BonHmaERi e o N Epi) . MEE 5 HE
(—vv), NIRRT PRS2 1) A SCUFRRAT BN — 250 E o AR ALIR ) I A B (5 5
A, BiES R PYTHONVERBOSE,

-W arg
P Python HYEEAHLBIAERNIAIL F & i sys . stderr STHVEAEL. JUIRR IR
EERIR 7w
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-X

file:line: category: message

BRINTEOLT , BB T AR T R AN VA TR ST Bl — 1K o BT m] 42 A4 T B g 4 K
T,

A PAZE AN - I 2 AR GRS 2 AR IVC L, R T IR AVCEC R B . O3
() - SETUREBE 20 ((H2, FER A — AR &4 T VA ST RGR T 45 2. -
EW AT AME ] PYTHONWARNTINGS P72 5 DA warnings fEHR7E Python F2 /7 PR #EF 745
iR

5 AT BRI TR A 5 B TC A% 1 N P T R Tt T A 4 (B A BRI LR 2> 2
PR e 41

-Wdefault
—Werror
-Walways

# Warn once per call location
#
#
—Wmodule # Warn once per calling module
#
#

Convert to exceptions
Warn every time

—Wonce Warn once per Python process

-Wignore Never warn

%ﬁ@ﬁ\TMﬁﬂ% T EIATHS (BN -wi, -wd, -Wa, ~We), MRERRRF AL B AT 1G24 1A
AN

12 [i ] warning-filter 1 describing-warning-filters | it 58 22 417 .

BRI SR 4T, PASRVRET AR Unix B # L emd. S8 1T DOS % J& B BRRAE

PREA T AP RS L J@ k3. CPython H Hi& LT F 41 W] A :
e —X faulthandler G/ faulthandler;

 —X showrefcount MF8JF45 R BTE R HMEREAS YR 45T A0 2 5 i B S TR E ()
WAFBRITRG B AR ISR A AR

e -X tracemalloc ffiff] tracemalloc #3RE5%f Python NS ECHIIRIE . BRIATEDL T, R
A AL WS PR FAERR B R 5 Erb e ) -X tracemalloc=NFRAME DPAJE 3l B E 1]
NFRAME Wi IRES . 5 5H tracemalloc.start () [ £ .

e -X showalloccount 42 FF4E o iy H AP 2R A B BN S 00 B IRV 24 Python
TE5E T COUNT_ALLOCS Jfh b A 2454

« -X int_max_str digits ff M & B FHFPH LK ERH. HHESH

PYTHONINTMAXSTRDIGITS,

¢ X importtime BIRFIKFAFERMWEIE. B ERBIRATK, RiTeE (BiERE
BSsA) flH B (HERREMNSA) . EHEETWRBEZSLEN HREF P
fES s, LA YA python3 —X importtime —-c 'import asyncio'., HiHEH
PYTHONPROFILEIMPORTTIME,

 —X dev: J/i] CPython [y “JF AL, FIABIMNYIZFTIFAEIN , X LA I R TFA e KT JEdk
PR - SRR 2 I A A U 2 BRI St SE R R iy R A e A BB A &
Kettho ITRAAHINEROR :

- Wi default Z4E5dyEss, Bl-wdefault.,

- TENFED LS DR T S0, PyMem_SetupDebugHooks () C B4,
- J8 faulthandler BIHRPATE R AR fR 5t I 4% fif Python [m] {5 &

- JBH asyncio JEIRR

- ¥f sys.flags ] dev_mode J&ME A True.

- io0.IOBase Mt EICF close () Big

11. &7 7
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o —X utf8 NEERGH IS UTF-8 #ix, 55 BRIA R DR, —X ut£8=0 i
5 UTF-8 AR (BIHFE© 249 H shid G i i) . 525 pYTHONUTES T RN .

« -X pycache_prefix=PATH fL¥FFf . pyc XMHH ADAGE H FOAMBIFHFATH, AR5
$qc;%ﬂ&PYTHONPYCACHEPREFIXD
ERAVHEAMEREHHET sys . _xoptions FHRIEBUX LM .
3.2 Ji B A MY T X I
33 MUFTMA: -X faulthandler ¥EJi.,
34 RFTA: —X showrefcount 5 -X tracemalloc 1,
3.6 GHT A —X showalloccount &I,
3.7 UG -X importtime, -X dev 5 -X utf£8 &I,
3.8 i A: -X pycache_prefix #%ji, -X dev & IMTELE io. I0Base M R id %

close () 7.

3.8.14 BCHTIIA: -X int_max_str_digits &,

1.1.4 7SRy 24 R RYE TR

-J
PREA 25 Tython I .

1.2 INETE

X BEFREEAR 25550 Python fATR, BATRTIEMAATIT X Z RN, {H -E 8¢ -T BRIk, IRIELE, 4

FAEM B A 4TI RS BRI A B .

PYTHONHOME
B IARIE Python JE B « BRIATE L N ERAE prefix/1lib/pythonversion fl exec_prefix/
lib/pythonversion W2, Hrf prefix fll exec_prefix el LM EFERHZ, BHA
HAET /usr/local,

24 PYTHONHOME #{BE R B H ki), BRMESHNEA prefix fil exec_prefix, B HMETE

EARMIME, 78 PYTHONHOME ¥°h prefix:exec_prefix,

PYTHONPATH
AL H SO BRI RIEAE . AT M0 LAY PATH M[F]: — A8 Z 1~ os.pathsep 43FHY
H S22 85 (64 Unix I B2 Wi7E Windows | 42) . BRIAZBEATELER H 55 .
B T E H 2 Ah, BN PYTHONPATH 4% H AT PAS | F A &4l Python L) zip S04 (PR E S5
I . TCHEM zip SUHF AP B,
FRIANZR G IR HO T 225 0615, (Hl W 2 A prefix/1ib/pythonversion Jif (B0 30
#J PYTHONHOME). ‘E ¥ & &WNINE| PYTHONPATH,
B E S EE AR R [ BAEH PYTHONPATH Z Wi, IEGN ESCdE ok i priicng. MR
A2 T DAKE Python F2FF N1EHAS & sys . path RATHAE.

PYTHONSTARTUP
AN — NSO A FR, %30 ) Python iy & S HE A2 BRI B MRS AT 878 2 BT
1To XS HA MRS IAT IR [ —fr 24 25 [0 Rk AT, BRI e ek S AR 5]
PATEARS B2l R TR G H o AR T AZEX AN U B R R AT sys . psl Ml sys.ps2 PAK

¥ sys.__interactivehook__,
ﬁﬁﬁ filename %f&é%l?’i $1+${¢ cpython.run_startup.

8 Chapter 1. $41T50iE
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PYTHONOPTIMIZE
RARPN — DA, B THEE -0 1T ARBOh— MR, e T2l
FEIE 0.

PYTHONBREAKPOINT

AR AR PBOE , BRI SRR C— DT A 5. A3l X SR R ol
A, BT XSl sys . breakpointhook () MIBRIANSEIIAGEAT, Jo#& B SR N ER)
breakpoint () KM, WRRBE, sSEENETFTAH, WEAM L T(H pdb.set_trace”. FfIL7AE
BN THH0” 238 sys . breakpointhook () BIBRIASEBUAMEAT /= ifi B HR ]

3.7 BB

PYTHONDEBUG
WA AR — N ES P, B T e —d 0. WR S — AR, e A S T
ZWHGE ~d.
PYTHONINSPECT
WA BEAURE BN — DRSS, B T E -1 ki,
AR S AT iy Python [ os . environ A& M DATERE T £ 45 o il kA=
WA SN, Sk #it3{4F cpython. run_stdin .
3.8.20 iR TF % Emits audit events.

PYTHONUNBUFFERED
BEAR R ARG — NPT, B TR —u .
PYTHONVERBOSE

A BRI N — D IS FEAFE, B TR E v 0. GRSy —A L, e T
ZRAEE V.

PYTHONCASEOK
WAR B E AL &, Python K204 import HEAJHIR/NG . X HE Windows 1 OS X _FA.

PYTHONDONTWRITEBYTECODE
B B AR BBON — DS FA7H, Python FEAL24{TE R ARG A . pye U, XAH T
€ B 1T

PYTHONPYCACHEPREFIX
AR E T IR, Python XFAEBIZR H R P IL KRR B A cpyc SCOF, TN 2 A Y
__pycache_ HxEH., XY TFIEE X pycache_prefix=PATH &,

3.8 BUBTINA.

PYTHONHASHSEED
UP2R AR R BB ERON random, R —DREHLEER str 71 bytes W RIGAIZHAIFI T

1SR PYTHONHASHSEED RN — G, B R VE A 18] 2 i A~ 55 ke 2B e 7 BE M LAK i i 25
FI2E7UAY hash() Z55E .

CIOE R AT SO RIEE, OV TR AL TRER, s Aot python JEFEIE
S

AR~ [0,4294967295] T A - HEHIR. 455 UfE O KFEE G A BEALAL -

3.2.3 HUHTA.

PYTHONINTMAXSTRDIGITS
ANSRRF AR R, B S R B AR R 1) 4 Sy B4 R A KRR
3.8.14 [

PYTHONIOENCODING
R A B IE TR 2 IR B, B E it encodingname:errorhandler AR
B 1Y stdin/stdout/stderr fF il 4 f%. encodingname fll :errorhandler ¥4 -ERE AL, S5HF
str.encode () P LA

XTF stderr, :errorhandler ¥ WiZnE; AR M E N 'backslashreplace’,

1.2. INETE 9
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3.4 JR B 5% “encodingname” FA>INAE 2 ALY o

3.6 iR A#: #F Windows I, XT38 H a0l & i X & Z 0 WA B s S amis, AR TsE T
PYTHONLEGACYWINDOWSSTDIO, 3B ILARIES 5 & 18] ) SCAFAIAE T WA 32 HE S

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

4.
PEP 370 -- 43 1 site-packages H 3¢

PYTHONUSERBASE
SR P EEE K, BEATEIAT python setup.py install -—-user Bf#E I KiT5E A &
site-packages H KDL Distutils 42358 %1%,

W%
PEP 370 -- 43 il 11 site-packages H 5%
PYTHONEXECUTABLE

AR E T IS R, W sys.argv [0] RFREECN IR S E T A 2@ C izfTi ir kI {E .
{AE Mac OS X _FiEAEH .

PYTHONWARNINGS
WA RSN T - T, QSRR — P S R FERF R, B S T 2R EE -, IR E
BRI AR e o T AN e B
T A7 B LB B AN 8 A E TC A N T 3R RE ir A M T 4 (B AR BRIAE O R & 200
BRI LA

Warn once per call location

Convert to exceptions

Warn every time

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

#
#
#
#
#
#

12 5] warning-filter 11 describing-warning-filters T 5 224077 .

PYTHONFAULTHANDLER
AR MRS S o — DN AEE F A7, faulthandler.enable () &XTE/RZIEH A
SIGSEGV, SIGFPE, SIGABRT, SIGBUS Al SIGILL {5 524 — MbH A HK DA i Python [1] Ji{E
B WABZMT-X faulthandler %5,

3.3 HUHTIA.

PYTHONTRACEMALLOC
W PEPRE AR B — AN RS 745, W& tracemalloc BB EX} Python NAF4HLHY
PREF . AR R W E R R T IR B [ (5 8 A B K. 512, PYTHONTRACEMALLOC=1 H,
TEROERIW, #5235 tracemalloc.start () [ f#iER.

3.4 BUHTIA.

PYTHONPROFILEIMPORTTIME
AR IR RN ES AT, Python K B/REIR AL T2 K] LA R E2SM T
GO RIEE -X importtime,

3.7 UGBTI

PYTHONASYNCIODEBUG
MR A BB — DR, WA asyncio By i
3.4 HUHTIA.

PYTHONMALLOC

BCE Python A7 Bl as /s 206 I 84 1
UCEL Python Fir il Y A F703 FC A G A -

10 Chapter 1. $41T50iE


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

Python Setup and Usage, #(F] 3.8.20

o default: (i BRIANAEHLAS .

e malloc: %G8 (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) {fi
H CEM malloc () ML,

e pymalloc: % PYMEM_DOMAIN_MEM #{l PYMEM_DOMAIN_OBJ I {#i Jf] pymalloc 43 Fig &8 ifii %}
PYMEM_DOMAIN_RAW I{#i ] malloc () K%k,

LRI T
+ debug: 7£ BRA WA FLER 2 F2Z il 7.
+ malloc_debug: 5§ malloc fHRMEE S LA T
+ pymalloc_debug: 5 pymalloc H[RMHA S ZRETIRA T

W25 BRIANAF LR PA K PyMem_SetupDebugHooks () BA%L (7E Python WWAFAFitas 2 b4
Wi 7).

3.7 HREESE: hN T "default" N HECES.
3.6 FCHTINA.

PYTHONMALLOCSTATS

RN —AIES PR, Python FF7ERHR Q) #HTHY pymalloc X4 X3k PA S AE 3¢ P 4T Bl pymalloc
WA R Es ST B

st PYTHONMALLOC FRBEAF 4 Rt il /5 C PEAY malloc () ZrHi#y, & a0 Python L
BASF pymalloc, AR &R0 200K

3.6 MR A ILAR B IR AT DARE FH FHE R AT 4150 Python.  WHR BB E A — S P47
DUPRE A AT AT R

PYTHONLEGACYWINDOWSFSENCODING

IR RS FAFE, WIERIA ) SO 2 G0 2 5 A1 B A ORE 40 PR AR R B ATIHE 3.6 Wi BiTHY
{'mbes’ Fll'replace’. 75 M 2 H 3 i4 BRIAE utf-8” Fll’surrogatepass’.

XA PAAFIZfTBHEIT sys._enablelegacywindowsfsencoding () RS H .
1] FH 4 Windows.,
3.6 [GHTIMA: Z21E 1S 7 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBE— A EZE AT, WA B2 6 & S NS A . X RRTE Unicode “FAFRA AR E
SR A AU T T A, A2 ud-8.

WIRARMER B 0] (B SO TR ) AN 8 8 ] 65 22 b DX AR B 2 1 200
B] H 4 Windows.,
3.6 HUHTIIA.

PYTHONCOERCECLOCALE

WAMEBCH 0, FFF:ET: Python iy 4T Bk FF AL SR EET ASCIL i C 55 POSIX X Ia i B 3 i
P SRR R T UTF-8 Y A7 6.
AR A B KA BEE (BB 0 ASMROMED) , W R BRBEAL B LC_ALL DISIRIB A Slle B
FHARE % LC_CTYPE S5 24 B DRI 0 sl AR © Xk, 53 o AR g BT ASCIT
() POSIX Xig, #AJ5 Python CLLRFAEMBAFREGHIZ TN Z B2 LC_CTYPE JE5IH& i & 1T
P 1) XA o -

+ C.UTF-8

« C.utfs

« UTF-8
AR T VAL I 5 —A>, KT 4R 1k Python 3z A7 Iy 2 BTt ARF7E 24 B BERE R p AR B
MR LC_CTYPE AR B, XM PRIR 1 IR A B RIS AT T ] — B v 4 HLAt m g DX sl i
R ALPE (BIU0 GNU readline J&) Z4h, ibAEAE TR (JCiEiX et @ Bz fT Python ARG

1.2.

INETE 11
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PASCAEAT AR T AR 24 1 C I #AE (B4 Python | OO locale.getdefaultlocale()) Hf?
BRI EHRE.

(i b B33 A 3 1 o X Rl i ) % ) @EEE**AEEELIWTEEJU\J sys.stdin f sys.
stdout JHH surrogateescape RN (sys . stderr &4k4:{fi [ backslashreplace
AR A EATART HA XSG I — A o XA RALIAT Sy n] DA 8 %ﬁﬁ@mpwmwmmmmmm%
A

BT ECH P, SRS T KR R, B a2 24 Python 52 47 B BRI 46 A0 RS R ik
2 i ) e e P DR 3 T AT A 3 IR S ) 15 P Y THONCOERCECLOCALE=warn $f-5E{ Python 7
stderr RIS

R, BV DO e gt 25, B fE e B Ad 09 H AR e, BRI PYTHONUTES
PDRAEAL GE ) BT ASCIL F DX FR Wl G o 00201 [1) Bt 27 P 33X O 00 A 1k DA o il R RE 2 B ASC I T 17
e UTF-8 fEN RS,

B] M *nix,
3.7 BUBT A 727 PEP 538 |15 .

PYTHONDEVMODE

IR BEIAESA BPON — AR TR, W&E A CPython “JF A", 2L -x dev #Ji.
3.7 BB

PYTHONUTFS8

WERBEN 1, WS E MR UTE-8 KX, 5 UTF-8 MIfE RS LA SCAR SIS, Toie 24w e
VeI ANn[ L

e sys.getfilesystemencoding () k& [\ 'UTF-8"' (ASHidfd 9k Z05) .

e locale.getpreferredencoding () ¥ik[E 'UTF-8"' (AKRHmidepi ZmE, F HiZHREW
do_setlocale BEARIEH).

e sys.stdin, sys.stdout il sys.stderr & UTF-8 FI{ECTHSCARG IS, HH N sys.
stdin il sys.stdout 3] surrogateescape $E{RAFLAIN (sys . stderr &4kEL{fi
backslashreplace YI[EIFEBRIA I BB N —FH)

VERARZ APL A g5, HA R Z 9 APT s R A R B ERIA TR
o MIATSEL, WREEAS BN SCI44 28 UTF-8 Zht K ffehith by A
e 0s.fsdecode () fil os.fsencode () 21#i ] UTF-8 4574 .

e open(),io.open() il codecs.open () BRINS{fif] UTF-8 4ifd. {HZ, TBAIBGALEE
FH R R AR BRAAR TR G A SCAS R R T B I SO T RES | & S8, TR 24 K
=94 0E €

TEHE R UTF-8 Wi R AARE L BB v] AR, PYTHONIOENCODING it (7EERIAAY KB X
NREAEE) .

WERBE <07, WIRERR AN I X R ARz AT
B EAT A A AR 2 745 5 AL MR 46 130 18] B R

TR RARAR B E IR AR &, W ARREAR R IAGE B 24 By DI B, PR 3E 24 B Al AR 1 BT ASCIH
M IHZ XIS E (W PYTHONCOERCECLOCALE Ifid ), F HLIK i il e 0l 2% F sl 2 . ek 28
IH XIS B, R 2R S A UTF-8 45X, [ R 2 aUHbds & AN R

AT DA ] —x ut £8 3EIH .,
3.7 WO B X EZ 45 R, W57 PEP 540 ,
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1.21 FiAEXTE

VB LA R H A Python YRAS oA 500 -

PYTHONTHREADDEBUG
USRBLE, Python KT EIAARTAIA(H R .

TEM ] -—with-pydebug 4 # Il & Python.

PYTHONDUMPREF'S

WS, Python FEXPERERT, ML AR GG I BUS TR EFHE S -

FHME] -—with-trace-refs {#E%EIf & Python.
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CHAPTER 2

2 Unix IRET~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fiihé 6 K24k Linux ZATHR L, HAER—AMEIREEG Ira M . B2, &n] geAR L i 3t

YOI BEAE ZAT IR BEA R PR PR T o ISR RT AM DRACRE A 25 128 S50 il AR 119 Python.

402k Python B4 FSE 20 H BNTEAATRBE BER v, ST ARRAR ] B SO ) A TR B . 220
PATR S

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

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

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

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

pkg_add -r python

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

Billn: 1386 I FI3KER Python 2.5.1 (1] F Ak

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

15
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2.1.3 7£ OpenSolaris &4t

PRATAM OpenCSW BRHR . 224 K ffi I & FIRAHY Python, FLHIl pkgutil -i python27.

2.2 {33 Python

R RAE [ © 4% CPython, 14 e A2 IRH source o 0] AT 4R BRI PR AR, o n] DA 3542
WURGHTHY clone o (AARARABZESIMERN T, WIFFE RS . )

A ) i - AL

./configure
make
make install

R Unix - 65 fYC BRI S 08 75 10 %A Python JRACASAYAR F SR T B9 README.rst SC{FH

M make install AJPAZE BN python3 —HEdI e, ik, Z3U#ffl make altinstall
MAE make install , R NEEREZHET exec_prefix/bin/pythonversion .

2.3 5 Python #XBIEEEFIIHF

EE T A M Z2 BB s prefix (${prefix} ) fll exec_prefix (${exec_prefix} ) BUhT%
B, WRPREN GNU Bff; ETR BEAH A
B, FERZH Linux 2% F, WEERIMER /usr .

NH/BEFE aX
exec_prefix/bin/python3 FREA A B
prefix/lib/pythonversion, exec_prefix/ | f&hiERiH)H R E
lib/pythonversion

prefix/include/pythonversion, £ I % Python ¥ & Al A i RE 7 AT 35 /)
exec_prefix/include/pythonversion include U H FIIEF A B

2.4 Z:IN

AE Unix bS] Python IS, &R EEARMNATHATAR, fFn:

’$ chmod +x script ‘

FHAE A TSR — > AE Y Shebang 2k . — MR IR 7 2

’#]/usr/bin/GHV'pythOHB ‘

REAEFE A PATH J198 & Python fifREss. [H2, F 2L Unix AZE W HEHRAE env mid, H I ETRE K
/usr/bin/python3 Mgt NERELS IR .

BEAE Python A fifi f shell 54>, 1§ &% subprocess ik,
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CHAPTER 3

£ Windows _{& F§ Python

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

HRKZH UNIX R FI MRS AR, Windows 2G04 A i44% Python, Z4F 3k CPython [ A 2 & 415 T 4F
—AN LATHL B Windows 232 (MSI4D), CLfF Windows i P RFIZ0%E . X2y L8 A T4
ANF P B 2225 Python I, AR ORI o 2B RRTAR 1T DU — S LA B P e, 9 ol
AR I FR R A i 23 K 4Rt B ph ) zip SO

4 PEP 11 Hrfrid, Python { SCRERAR ™ i S 3p A= air J81 I N 1Y Windows HiUAS . X M #5 Python 3.8 74
Windows Vista FIEE F A, Q5% Windows XP 373, 4% Python 3.4,

Windows $2{it T VFZ AR LHRRET, R LR FHA — R LR B
AL WEFTH AL, X Python HEATALMZEAIIH iIF A N RN, B k.

Microsoft Store @, J&—/M&] ¥ Python 4%, & I THa4T A A4S, PAK M IDLE s HAhTF R HEE. &
T2 Windows 10, {HW] A4 2235 M AN SR HMRE o B IR AL T4 2 7 B A6 4 K 5 3h Python &
HTH.

nuget.org %5 ¢, 2 TR A G R B . B THE Python fl sz T ilAS, HAN R SR H.
BeA S T

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

31 EEREERF

311 ZRLEE

U/~ Python 3.8 “Z2RE R 7 AT I R 28 - 32 (Vi Al 64 (LHRAI A WA . web installer (W25Z2%54) B—A4/)
FIRTIRAE TR, BRFEZ R, R H I IR MA . offline installer (B52Z%E4L) N
BRI A TR AL, AR R TR B Internet JE3E R #k. WSS 2 0 R T 8 DA T RS T R
HhlE G 3R A s

JEBN ARG, AT PAS LA PN —
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&5 Python 2.8.0 (64-bit) Setup — 4

Install Python 3.8.0 (64-bit)

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

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

WnR AR RS Rk ]

TN *%%Jﬂiﬂﬂ%iﬂﬁ (BrAEFREXT C BT RMEAT REUE R, B ATA M 238 A T Windows
44 Python & %) %

o Python 22348 B G ] H s

o & T Windows & Python J& # 25 Y5 HRPEEE — TR0 060 272
o FRehrii e, MWErE, JH3h#A pip

o MR, 24 HEDR BN AZIIREY PATH

o ZAHERSN HRERE H R TR R

g [ Mg | G AR RRIRIT T T H AT 248, 0 o A S e 2 AR (Y T R A T RO )
e Aol TG g I [ BB s T 3000 A2

WER T P 2se, Wik A A" TEE s oL
o Q] e R PR LA B ST B o
o Python 4235 51| Program Files H 5%
o 1 ] F Windows & Python J& 7 3% ¥4-2¢55 % Windows H 5%
o ZEMIA) ] DAVERE AT e fiE
o BRUEPE T DATI iR 7 Y
o MR, LR H SRS INE R YL PATH
o PEREHE BT AT B i
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3.1.2 Mk MAX_PATH PRl

Py b Windows PR A B IR 260 NF4F . X RIRE KT B BRI To iR AR S B 2

TERGHT IR A ) Windows H, BLBR I W] 95 R 3 K 24 32,000 745, (AFRELLEHE B EE “B M Win32
KBgAR" dHAmg, siAEyd 364 HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem Hi& & LongPathsEnabled i 1.

XLV open () BREL, os BIBRAIK 2 BOHAN AR I RERE 2 H 1R 1K BE L 260 P AT AL
W bR, TRt SR
3.6 Jift B4 Python S ] 1 X R BHAR I STHF o

3.1.3 RERHRERENE

BT UL ST T T DA Ay 46, SRV SR (v WL L s, T e P P
AET, AT DATEANAE T UL R T8k BT, DA — B

58 A KO RT UL JFBIRIESE Python, WA /quiet S0, Bk FH Pz 7 (548 B0k HE A
B, W /passive #i. ATDAMIE /uninstall #ISr EIFFAAMNIA Python - - A2 B AEMTHLR
PR AT E i name=value , HAEMATE 0 A MAE M, 1 KR IEAFFE s, 7T
FIEITI SE 9 AT R R«

31. ERLRER 19



Python Setup and Usage, %([F] 3.8.20

B ik TR
InstallAl- SR ALt 0
1Users
TargetDir | 2245 H LT InstallAllUsers $65%
DefaultAl- | N FA | P &SR ERIA | $ProgramFiles$\Python X.Y )
1UsersTar- | %% A% %$ProgramFiles (x86)%\Python X.Y
getDir
Default- WL EL N AE43R | sLocalhppbatas\Programs\PythonXY 7
Just- ZAEgr $LocalAppData$\Programs\PythonXy-32 By
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ul RN B e L% | (%)
Custom- BEH %
TargetDir
Associate- | HHATRE P LA | 1
Files TE R 22 R
Com- WA oy WEE . |0
pileAll PYCo
Prepend- ¥ install 0 Scripts H 5 4s | 0
Path fm#) PATH DA .PY IR
#1%| PATHEXT
Shortcuts | GIREZE%E, MR, C | 1
R4 IDLE A g pedie =X
In- “44%E Python {2 1
clude_doc
In- LRI S 0
clude_debug
In- e SV INGE ST T
clude_dev
In- ZH python.exe MK | 1
clude_exe | {4
In- 2 HE B F Windows 8y | 1
clude_launchePyrhon j2 7 %5 .
Install- R A M PR AT |1
Launcher- Windows #9 Python j& ) %
AllUsers o
In- LERARIE FEAT Y AR 1
clude_lib
In- LA FE Ry pip Al setup- | 1
clude_pip tools
n- TR Copdb) | 0
clude_symbals
In- L Tel/Tk XM IDLE | 1
clude_tcltk
In- HARE PRI AT 1
clude_test
In- GRS R T A 1
clude_tools
LauncherOnlyfV % %¢ J5 8l . X8 H: | O
KRB AR .
Simpleln- SR ZH % Ul 0
stall
SimpleIn- | b4 UTRF R | (%)
stallDe- HEXHE.
scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

python-3.8.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

FLAVF I P MR I LT A 22%¢ Python (AN NEIAS, AT DAREF DA R v 42 b=, ix
FeSm— AR RIR T, A Feif B E X

python-3.8.0.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 )
TS A I W] PAFE—AN 44K unattend. xml BSCEEAR S T HAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<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>

314 ERREBELRTH

I BRI AR 2% 0 PR A0 F5 Python AYJSESE N IRINRE, USSR 40X LI RE AT AETS 2 Internet JE 4
N TG ANR R, 0] AR N BT nTRERALIE, DABIE—ANSE RS, i R AP AG 2 internet
HER, AP A 4. R, TR EORI R, (R MR PAT R R, )
WAAMZAT WIBIAIERA .

AT ARRFF AT PA R v 2 DA R 8T A W] RERIL 753X WHCAEFRF python-3.8.0. exe B AR
FPSEER A AR, HAEE CM H SR REATR, PAREGRIR] 4 1 SO 8] A A ok

’python—3.8.0.exe /layout [optional target directory]

WA PAFEE / quiet BRIR BB IR

3.15 iRk
%% Python J5 , ST DARS Windows Fiviy “FRIFRIZIAE” T RSSO TIAE. #EPE Python 4 H it
B CHIBEN DATEAE P T AT IR

B SR 8 RO R SR S I R D RE - R B O SRR S 2 L B R AR AT A . AR
AT ICE R LE R I, B in2eke H sk BB HGX e, R 250 A MR S8 )5 EE 5745 Python,

BSR4 i LR E B R A BT SO, IR N R BB ) A A S

CHIE CRFSE4 MR Python, {Hi& Il T Windows & Python ja # % 4N, B1E “FERFAIPIGE” PHHCOH
%H.
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3.2 Microsoft Store £

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

BRI RN BB i) Windows 10 538, H¥E Microsoft Store [ [ #2 % #4182 "Python 3.8”
o AR AR YRR i Python Software Foundation & i 2% .

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

GRS IR G T DAYEFF UG8 B b 3R 31 5k 21 2 Python, 3% 3% A DAYE Gy A3 45 58 PowerShell 213 H i A
python KJE3. AN PAS A pip 8¢ idle >fi#i ] pip A1 IDLE. IDLE tH¥EH IR A,

X = - n] DA R ASS 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BEEEIEREA, Hl38 ). fERE-—> £W-—> LAMGEIET, Mgk g
W EE, RS KR python fiUAS . B pip Al idle H5iEFER python RA—FL.

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

WEARARE &8 T 75— AR Python R B INEARAY PATH 28 &, IRABERAEHN python.exe
A3 B Microsoft Store AR . B AIF %L, M A python3.exe B python3.x.exe

py . exe JABIARRFALIN I Python 2GR, HALIEHIAIK A LG H AR 2R -

MR Python, FHFIIT “BLE” HAA “RIMFEFRIIRE”, oEAE “JT4R” 4k F] Python, SR5AHEH
W AR I EIEKFIHERIZ E R Python Ry R FTA M, (A S ERATAT RE U PR

3.2.1 25189’

T Microsoft Store [ FARFAYBR#|, Python AR GETIENI L E (U0 TEMP ) FAIEMRI T4
AViM . M, EREHARNEIA ., QR EADF ISR, T2 s i M AR

A3 MR A B R R L 4035, 35 2 ) Microsoft £ 3T 158 4 WS B 0 SC A, M4 i F

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

3.3 nuget.org £ &8

3.5.2 T

nuget.org ;& MAF Y Python PRKE, I THERCA 4 )R 20%¢ Python [ RS FFEEL MM . B IK Nuget
5& “NET R HAS", (X T atmn THAERY, Bl AR TAE.

Vi) nuget.org RICA KA nuget Y EHTE . T IHAHHEON Python TR A A FUORULL 28208 1.

nuget .exe 4T LHAJPAEEM https://aka.ms/nugetclidl F#k, BN, {#/ curl B Power-
Shell, i [fi% T H-Z%% 64 £i78% 32 { HH it A< AY Python:

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

FIEPERRE A, THIRIN —Version 3.x.y . it HFEWAM - B, BRLEERTHP . AR
U, FHRNZAFR SRR, REH -ExcludeVersion I, WA TR & O 2R M Er
FEMA . FH B2 f Python “Z244() tools Hk:

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

Q)
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Python Setup and Usage, #(F] 3.8.20

(R L —5)

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

W, nuget AR TR, WAR-PATRRBOHRAI M e ies 1. 868, TahlRier el I
WA WRAEM B Z MIARE SR, W2 CL ARG B shIdT IR

7T tools HEAM, B8F— build\native H. BEfE&— MSBuilld Jg4 {4 python.props ,
AIPATE C++ T H H s HAZ SO 5 | Python 4224 . A0 & ixX U3 K5 1 Sle AR i AR SR F A

nugetorg | M) B fF EH T & wwwnugetorg/packages/python  Xf F 64 i R A
www.nuget.org/packages/pythonx86 F/R 32 R4S,

3.4 T[ERAHIE

3.5 OB

IRARXZATIOE — & /s Python BRETH) ZIP SCIF. B BN N — DR —2, mAZH
R P EIEI

RIS, IAXEATIR L) SHP RS EERE, SRR, REENRBCEMC AT

Ao BRIEEAE R TS g E R pyc ST ETE ZIP 1, H 4L T python3.d11 , python37.d11
, python.exe fll pythonw.exe {f. NFE Tel/tk (GLH5HTAGHEI, W 1dle), pip Al Python (A%,

BE: 1A SR & IR 613§ Microsoft C Runtime , i 7 22 SR 7 S F B BLILIN A . JEA 7T T 6
O A e Z A AE ] P i R 4G L5 i Windows Update [ 2l %2 %¢, I H o] DA i 7E R 48 H s b 4k 2
ucrtbase.dll KM

ffiE): 247E Windows 7 _EJZ4TH, Python 3.8 53Kk KB2533623 B A RS 22, 1R A U4 L 54N BEAS 21X
R, BT ARAEIZA T B, S5 A 1) Windows 435 UCH .

S =07 A % el Y R P S RSO AT IR — 52 . XA B AT SCRHR S )L Python 222 AR R
pip A PRI C AR, A n] PA/NOHERF pip (5 dE IO EUEAT A S SR Gl w, =izt N
AR 3R ( AT ) ARBE, PAEIT 2 N BIFE 1) P S (3L B8 2 i RE A A DR -S B IAS e 2 -

AR T A AT AR B

3.4.1 Python R FiEFRF

I Python 4 5 i) B REFFH A — @ SR P T X — 5. FEXMFOLT, AT ABE A SR AT I 2
et Python fARLA AR . MU ENIXA ZEMW SEMR, ENIXFEERGZ L), APAEm.

T & I AT AT S RS RS P o 2L, (oM PR it e A R . A 7 il Y JE e
BOA W BB R R WIRR 2 AE Python FizdfTiy: PAARTTLAE R, 23 FIMURAE B 0] DASRSE , SCIFRIK AT
PAIEHIZAT. TERZEFOLT, € RSB 7 % A 55 6 g i Y iy ATl BBV Py_Main
] B 7 Y P A A BRSO PR A R BE DT A, R B i a4 S CE R python. exe 5
pythonw.exe . FEXMEILT, N AR Python MiAZHELERAFK, H HA Al GETC AR
5 HARIEAEIZ AT Python FERRSSCHE RIKIX 20 TF A«

TSGRk, WRA%S Python RIATSCIF—E1E N H R E%, LARRGREAIERAR BT . SIS
WEzhE:, AT AT HALAIE, O R S RE T Z A LR e R A
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3.4.2 # A\ Python

JH A 3t AR 9 55 14 17 ) R P 3 5 AR A AR TG 75, i A X Python S A7 HORT AT TR H B9 3l
i, MR AR R APUCHS , FLLE KA ] python. exe BUEEMH python3.dll . JLif
FEMPRRE DL, RFRA I R AT IR 40 2 AR 22258 1) 1 H Sl /2 PABR (IS W] I 2Ky Python f#RES: -

SRR e, WA BT, RO TERIR AL AR < R ML fR e R B AR 50,
TR A S AT HORI B HL 258 2 1] A ARAR X )

3.5 HRiEGE

B T HRUER CPython ZATIHUZ Ah, A —LEa&HEMIIERE M AL, PUT @ TAS S H 32 2L R 1)
=

ActivePython HAZ-F-E AN LR, X, PyWin32

Anaconda JiTHIRIEAHE (41 numpy, scipy Fl pandas) il conda fUAFHERE,

Canopy H A #iBa A HARTF & TH “4 T Python 3 rEfsi”

WinPython F#5g T Windows 1 AT, A5 T A @R kg @Rk 2E M T A

TR, XL T REAN & OB AR Y Python B, I HAS HiAZ.L» Python [A1 BAAES i 32 45

3.6 %% Python

B PR (21T Python, 0] DA JEAE Windows H1 B M —LEERIABREEAS B . AR LR T4
LT N GSELE PATH Al PATHEXT A8 A3, (HIXAGE T RAs . £ /macds. WREEEMEHZ
RRASHY Python, 2% F&A# [ i& A T Windows 449 Python 2 #) %% .

3.6.1 fifR: REWMREE

Windows FLVFLEF PRI R G AR BERBIAE R, SR e SR R TR FE S B
TG B EIFSA B, WHTTF A S BRI set frd:

C:\>set PATH=C:\Program Files\Python 3.8;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS%;C: \My_python_1ib
C:\>python

LIRS R RO I TAEIRIE S G P RATRL A A ay &, I L, diZed il & R sh i ALy B A
JPAR R X L

TEA 5 PSR E AR PONA (R e, AVFIETTIR S RIS E . W52 F50 % python . exe [
FSRASMEIF SR AE 2 PATH J2 8 B 3 IR A IUCAR 1Y) Python (9 1 77 ¥4

BOKAMBUCERAREAL &, iRy “THR” R i ®”, SdTIF “RGRIE" Advanced system

settings , SR 5 ¥l Environment Variables 54 . AESUXHEAE S, @SR DATSINE B A PR R G AR &, HH
WRGAL &, ERFEI AL T ITCRR R (R SRR ) «

#(E): Windows x4 il FE R IR ARG R 2 6, X TRESTEMS L PATH I SR AMER .

PYTHONPATH 7% 54 Python 2 F Python 3 [ g UAE A, PR FRAEE R & 5 0rA 42 Python
JRAS ARSI B A RS AR

W%
https://www.microsoft.com/en-us/wdsi/help/folder-variables FE1%5 8% Windows NT
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
https://www.microsoft.com/en-us/wdsi/help/folder-variables
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https://technet.microsoft.com/en-us/library/cc754250.aspx F Tl BH& oA B A5 211 SET fyd
https://technet.microsoft.com/en-us/library/cc755104.aspx T K A FFEEZS B SETX fid

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
TR A5 PR PR 5% M0 Windows XP

https://www.chem.gla.ac.uk/~louis/software/faq/q1l.html 3% EEEEE454 8 - Louis J. Farrugia

3.6.2 &k Python T[T

3.5 il 8.

W& T {1 F Zh BIERY Python MIFRESR A TTIASK BRI A, GSH] RERABTE iy 4@/ 4F T JEi 8l Python, “Z227E
FPA — NI R] DA B

TEALEREF ISR —0 b, FTDAERRARIC A “RF Python VS INEIAIRAZ &7 RYBEIN, DAL fR PR e
FHIRME PATH . IRINT Scripts\ SCAEJMNIE . X AR A python EizfTERERE, 7 H pip
TRy, WL, GRn] ARG A TP AT AR, 35S 516 47 S0,

WRAEZARE R S eI, MR AT A el Ty, Wi B HEie. 83, EarpAf
WS L H T s WHETEM PATH o fEF5Z0RF Python Z2%¢ H SRR NS PATH AR, %
WASHAM&H 500, AOARRTREa T s (B4 H B4 A8AE)

’C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.8

3.7 UTF-8 &5\

3.7 BT

Windows /584 F A% 58 g i 4 A h R i g 20 (ANSTARRS L) o Python {8 F B AE A SCA SCEERIA
RO R DA% X (B 1locale. getpreferredencoding () ).

X T RE 2 AR, PR PR AT 22 % Unix R 4804 WSL (Windows Subsystem for Linux) J™ i il /i
UTF-8,

HRAT DA F UTF-8 A BRI 1 SCAR g i % 2 Bl ly UTE-8, %221 A UTE-8 Bt a] DAL —X ut£8 fyd
FTHEY, B(# PYTHONUTF8=1 A &, S PYTHONUTFS T i anfaljg F UTF-8 B, H-Z LI 7 :
S S S aNg 3 ITIER eI 2 e

4 UTF-8 #:0H 5 I -

e locale.getpreferredencoding () ¥fiRE] 'UTF-8" i 2 RSN HREER. LRET sk
AL E T HRBEIAN SCA i, 4 open (), Popen, Path.read text () 5%,

e sys.stdin, sys.stdout fll sys.stderr ¥ UTF-8 /ENH U 4 igts =,
o ARATIER ] DAIE i mbes” G R R RS g it g =X .

TR PYTHONUTEF 8=1 F| BRIA MR AS B 2 AR RS H RO FrA Python 3.7+ W H . Q1SRARA AT
fi] Python 3.7+ [ AR MK T2 G210 R G dmtas =X, DHEFA S B IR A AR S ul i ] -X ut£8 yd AT
I,

Wil BPAEAEASRH UTE-8 BE, Windows AU/ Python 1245 0A R BRI (il UTF-8:
- Fifil & VO fFHRE VO (EH 1L PEP 528).
o SCFRGEHRIBIER GER L PEP 529),
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https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html
https://www.python.org/dev/peps/pep-0528
https://www.python.org/dev/peps/pep-0529
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3.8 @HF Windows B Python 5z)3%

3.3 WUHTIA.

T Windows ff) Python JE g @ — SRR, WHFEIE CAIAET AR Python fiiAs . B AVFIAS (5
A7) FE7RFFE Python BUAR BT BT, R 5 (I PATIZIRAS -

5 PATH AFRAN[A], JH 2R R 5 GG i) Python iRvAS . & B 1) 4% I P 2 i AN @ R L2348
TGS IAHER A2 6 B 2 A A

JEBhAR IR 2AE PEP 397 HHSER .
3.8.1 F&
M&HLTT

3.6 il HE 5.

4= JRy %% Python 3.3 J¢ B & A RHE S S IE /R PATH b B3R 5 B AT Y Python HUASZE,
P ZER AN TE R B2 B A RS R T, W e P m i AT AT i

Py

TRV %2 B E L M BOR AR ) Python B2 52l - ‘Bl DUERRH, IF H B8 E AT HA dy 217350
H K% Python,

SR RZE M T AN R A Python (B4, 2.7 F1 3.8 ), #4753 Python 3.8 J& 5 - 4159 32 55 Python
2.7, kb

’py -2.7

AR GEAEAE ] Python 2.x HYRCHIRA, 218 PA R S

’py -2

PRz % 3 Python 2.x RYSRFT A C JE 50«
WREEDI AT R, WIERMI G R s

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

BRARTE LI Ve 7% T, B 1 P 2é ) Python A KF R Zh AR BN INE] PATH .

[EJ#E3RiE (Virtual environment)

3.5 GHTA.

U0 AR R SR Az 47 N A W16 ) Python A, I HLRE UL ER4RE (A fE i B venv Bl AN ET
virtualenv TH) ATIEIRE, WHSIEETFRHZIT R RBRER A2 2R . iR
Fear, IR, SU2H5E 45 Python fit4s,
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MEIE
IEFATEIE—~ I Python A - G #—444 " “hello.py“fy 30, A EPATNEA

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

M hello.py FIFFER H 5, SATRA R a4 :

’py hello.py

BVAZE R F FH Y Python 2.x ZREHIIA S EATHN R . BRSNS — AT Oh -

’#/ python3

BUE, TR AT % & BT BVRHTAY Python 3.x L. 5 LAY &R (—FE, T AR B B
SRR . (BB T Python 2.6, W24 —fTHHCH #1 python2. 6 , (REKBHTHIN 2.6
TENEE

R, S HAMAARRE, B “python” KHi I AE Zeke ) Python 2.x IRBIUA . X 20 T 1) 2%
L4 Unix, HA 4 python il 24f Python 2.

LR ML S B#% 5 Python SCH (Bl .py, .pyw, .pyc 3CHF) AHEE. XA MM Windows ¥ i
B PRASPRGEH A —AN SOy, B SRR, RS AT DA AR [R] A8 LR AR S e A 1
JRAS o

DR 2 A2, BN EBIER Y i AT S35 21> Python fiftAs, AR5 — 4TI A

3.8.2 Shebang Lines

AISRIAS SO S —4TRA #! FF3k, AR A shebang” 47, Linux F1HADZE Unix #/E R GEA XX LE4T717)
AHLSCHE, EATEEAENIE R ER AR B2 i S T A . XA S8 AAVFAE Windows _F3X Python
FASE AR TH, EEAFER TR .

N7 Fu¥F Python [ 4= H1 shebang 177 Unix 1 Windows 2 [IRAH , sl XiH4% B s Hds
TR RS . SRR a2

e /usr/bin/env python
e /usr/bin/python
o Jusr/local/bin/python‘

e python

Bt REAT IR S —1T

#! /usr/bin/python

SER I BB Python. F7E Unix L4071 Python BIATLEA T, HRE % Bl
A DA e 2 2 T T . AR5 Windows 25— B, 755 Unix EAT, 505
A% A /use IF3K#—> shebang 47

A LR g Ay SR 0] DU U e A (RTRAMSCH EZERR A, o n] DUH B IR B RS ) VRN IR .
BEA, APGEISTER BRAS 2 JEas I “-327 SRigek 32 A, Bl /usr/bin/python2.7-32 R
SRAE I 32 7 python 2.7,

3.7 UM A python JFEIFRITY 3.7 FFih, wIRAE “-64” JEZA 64 kA . A, mIPATE EHA
WERFEFZEH (B /usr/bin/python3-64 ).
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shebang line ) /usr/bin/env ERBA —FRIEM. 75T 24K Python RS 2 B, BLRFAKE
RN RATICNF PATH PABRIX Python WJERATISC . XX Unix H env F2IF AT, AR F57E PATH
PATHR

3.8.3 shebang lines BJ&%§

shebang lines i 1] DAFE & BLA% 13 25 Python fiEREZS ) HAMRE . B0, ASRARA —1 shebang lines :

’#/ /usr/bin/python -v

SR )5 Python ¥ DA —v 500 5 5

38.4 BEX
@it IN S EREY

J& BN R T R4 R W Aini SO - 7E 24 F7 A P A application data” H sg i &R py.ini (B A
CSIDL_LOCAL_APPDATA ¥l Windows F%{ SHGetFolderPath REIMH ) DAL REsh3e T [ —
Ei(“#ﬂlﬁ’ﬂ py.i)ni o AHEIni SCHRBEH TR shaeny “fEwlE” A (BP py.exe), HHF “windows” K
7 (B pyw.exe

R RRIY H SR R R H o SCUSE T rT AT SCPFS5 dini SCPRRY B E L, RIS SRR P 55 21 1Y) .ini SC
PEAFA G5 BRI Pl DA % 48 Ry ind SCOFR IR ain

B3 X EIAE9 Python kg%

EHEAEN R, AIAEG S E AR RF,  PASEE iy R FI R4S Python JiiAS . MAS BR & 457 PAF2 R
ARSIk, W DAEEIGIR C)) FIRARAS UL IAST . BbAh, wlDLGE A N™-327 5 “-647 g iR 32 {7
R 64 (SEPH
4N, — shebang line fif] # ! python 78 AR ZERF, i #!python3 H—MRARESRF, ©HIEE
— A EEHRA
AR AE G S R IRA BN AR ELF, AT A BG4S & PY_PYTHON PAFS & BRIAR AR E A7 WA %
B, WERIACNT3 . %A B A DTS E fE i ay AT AT, Fbhn™3”, 73.77, 73.7-32” 573.7-647. (3
HER-647 WEIRAGE H T Python 3.7 S & A P& B 8h#e - )
WA BN ER AR ERF, W AR EIREEAS & PY_PYTHON{major} (H¥ {major} & L
FER BT BB ERT) PATRE SE R A . R TR B FERY VI, JE sh k2 £ 2225 1) Python
HRASFHEAE 0 T B RRAR TR BN A e A, RN BEARIE, (RIZ A ] BE 2 1% 2R 9 e i 25 I R AR
Tr42%E T (major.minor) Python RS 32 {iiF1 64 {vi[F] 64 3 Windows |, 64 (iRAKF M4 2 E k.
KT R EhAR ) 32 AT 64 (SEBLES I A - X T RS RE R 32 (A1 64 (AR 2 IR - Wl i, 32
73 BP0 1) F R A T4 2 HRAIY) 64 {37 Python %% SRR AT PATIIN ji sh e 4 7h , HHE PC L%
BB A, WAE EEAIR T (B, AZI5E 32 78] 64 ALHRASAY Python FUFH R Y S sl 2§ 275
FRJG LR ). AR, ATPATERRAUEIIAT LA kR <327 B “-64” JGZOREMUIATN .
INGE

o WIREAH R EAM KL, M4 python Ml python2 R ] %2 %& (9 5087 Python 2.x MU A, fivd

python3 R 512 19 Python 3.x.

o 3% python3.1 fll python2. 7 ARAN A FMEAHET, FANRAE 5E2FEE .
o W PY_PYTHON=3 , £ “python“ fll python3 ARWH(H & Ze2 1Y) Python 3 Jifi A< .

o M PY_PYTHON=3.1-32 , fix® python ¥ 3.1 #¥ 32 75280, TMifiy2 python3 ¥Hd B 28T
L4E[F) Python (PY_PYTHON ARASE A WAL AIE 2 T FEMA. )

o W5 PY _PYTHON=3 H PY_PYTHON3=3.1, fiz® python Fll python3 & R4 RIH T 3.1
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B PR BT AL AL, If W] DATE S 2l FE 6  RIND SO A S B ) Y 8 . INT SCF A /Y 3 20 B R
[defaults] , BEMFRIFSEA RIS PY_ AIRAIREALBAFE OF R IND U PR B4 R K K
/NG ) o) BREEAR B N AR 5 IND SCPF R E R NS

i

o W PY_PYTHON=3.1 % [H T AT Z INT 304
[defaults]
python=3.1

o W PY PYTHON=3 fll PY_PYTHON3=3.1 fH4T 15 A F AN INT 34

[defaults]
python=3
python3=3.1

3.8.5 LU

WISRBLE T A PYLAUNCH_DEBUG  ({Ef[{H), ABIdFo Wi {5 BATEIE] stderr (BI: 4515 ). &
SRIX LA BRI UK ARk, (R RAZ VR A Python [RIAS . PR E HUAR 1 S5 A I T
AT B 4% Python FIRAYI 64T -

3.9 EHER

Python i 7 X5 H# (DA FEHY site-packages SCHA32) fEBFE 42 H e, Rt, WR &2 Python %
g c:\Python\ , NWERAZERIEEAE C: \Python\Lib\ H1, &= FEIRIEMEFE C: \Python\Lib\

site-packages\ .

HEE AR sys.path , WEAIE#E S DLL(python37._pth) B A $4T 304 ( “python._pth™ ) [F] 44 #Y
._pth MF, FNBIRIMAA AR E—1T sys.path . KT DLL SR SCH88 56 5T nl ST 30
B, NSREREL, AR NS T I AT A R e B ) 5 A

YSCURAEAERT, RN T MR AR A 5, B RRERE, I H: BRIESCEH 4T8¢ import
site, HMARLETA site o DA #IF LA SRR TIADE 206 o BFA B4R T DA 4656 A0 s A T 3¢
PHRIBLE . ARV site PAMISFAIER, I H AR ST EAE.
R, M4¥8¢ import site H, .pth UM (BAHIT TRIZL) Kl site BIHUER AL,
BIAE] . _pth RS, sys.path @Ui[#E Windows IHFEMH

o TEFFIRET, M—A%EH, ZFBEX N T 45 H %,

o WNRIREEAS B PYTHONPATH A7AE, WIFR32 % & WAk, W FRFMHEAH . #yER, 7F Windows
b, AR AR A4, AR ST IR S B AR A R R E S (C:\ £5),

o BANKT N AR P B AT BT RAAE b B B A IS i 2| 33 HF % HKEY_CURRENT_USER
1 HKEY_LOCAL_MACHINE 4} % | fJ \SOFTWARE\Python\PythonCore{version}\
PythonPath W', PA%r5 43 B 0 B 42 2 4 52 4E 0 BB 1 1 58 15 5 B0 A 3% A2 0 9k % 31
sys.path . (EHEEIA MR ZERRFE S 6 F HKLM, [H ik HKCU @ % h=5.)

o QRS E TEREAR R pyTHONHOME |, WPRFHARE K “Python = H %", 7N, = Python R 47 3C
PR AR T E 47 “landmark SCfF” (Lib\os.py B pythonXY.zip ) PAHEW” Python EHF “
W F] T Python - H 3%, WIEFZSCHJe A1 <10 F H U IN%] sys.path (Lib,plat-win
). 0, 0 Python 43852 MAFREFETEME R H 1) PythonPath #4151 o

o UNHRFAE] Python Home, %A $8/E PYTHONPATH S35 78 &, H HARAB M 00, W H A
XS H I BEARS S (Bl . \Lib; .\plat-win Z£%),

URAE TP SCPR S5 A sAE T AT S0 I H e 4R 3 pyvenv. cfg S0P, WIPATRAERIE -

3.9. EHER 29
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o W home J&— Xt ig1e, I H PYTHONHOME RVEE, WIFEHEWHE ba A7 E i FH LB AR A i
FATHAT SO AR

BB TR R E:

« 1817 python.exe , B(F: Python HRHHYMEAT Hifth.exe (ZHEMA, A HAR H PChuild HR) 1Y,
AL DA, FZARENR T RO, IR BIBEENR R AL BRI AR

« 24 Python B4 7E S —Mexe (RIEAYH K, iliid COM i ASE) I, FALHERTH “Python Home”,
DL ] 7ok BRI DB AR . IR 2 A < AR PP AR

o U2k Python HAEIEI T HFIH HBA MR (R .exe, —HARRARAIAERE), A
PREAFB)— 25l — LE BB A B AR A B A2

X FARLEAE ELKF Python HHZBEHRY AR P BOAAT RN, DA B BCRS B 1k -5 HoAt 22 o -

o TEPAT AT SO RS —A . _pth SO, Hi S HSR. X 2R ENER M mrha e
WAs, 2K site , I import site,

o WIRARIEH O] PAT T N3k python3.d1ll B python37.d11l , £ Py_Initialize ()
Zui, BRI Py_SetPath() 8 (&) Py_SetProgramName ()

o JEBHI/ENE TS PYTHONPATH FAER B B N A7) python . exe Z HiiXE PYTHONHOME .

o QERBORREME I HITE AL (I, B9 — D AVFAMTEIREZAT python. exe AR, TEHifR
L H Sk ATAE landmark SC{F (Lib\os.py). (FHERL, 7E ZIP UGN ENZ SO0, Hak
T2 I8 i 44 /Y ZIP SO )

DR DR R GEYE R 2228 PP Y SO LS 15 W AR PP AN e — AR LR B A% . A0, Pl g
KA G Y AR B 2 BT, B AR, RO A BT ARSI R 5 32 2
PN Pl i A R AR BRI B AR TR

3.6 Ji 5
o W . _pth UAEFFIFM pyvenv. cfg il applocal #ET
o YEESRATCIE, B pythonXX. zip fEAHFAER) landmark .

3.6 B CUEIf: #E Modules (ANJg PythonPath ) FIHEMFE & BB LA DA R
FHHFEA importlib.machinery.WindowsRegistryFinder . F& Windows |, A
FEFAE 3.6.0 XFHERFCAM AT, EATREFRZAERR BRI sys .meta_path

3.10 Bfi iR

JRAE Python 1) H B2 AE T A -6 PR AT ASAE, (HJ2 Windows A —SEIERIRFIE . FERRIE ZERISNTHTA —
LERIHAA A A B B 5 Le

T Windows HIFRIERLIRCSEAE mswin-specific-services 7.

3.10.1 PyWin32

Mark Hammond 1] PyWin32 g —4 ] 15 4% Windows Fie SRR . X FEDLT S AT |
o LTG5 (COM)
« Win32 API i /]
o H[FHE (Registry)
o H{FHE (Eventlog)
» Microsoft Foundation Classes (MFC) f PP A 1f]
PythonWin & PyWin32 Fff4f i)— R il MEC B HART . BR— W E I ATk A IDE.
hz%:
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
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Win32 How Do I...? Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze J2— > distutils BF" @ (I extending-distutils),, ‘B4 Python 4124 1l AT 4471 Windows
TP (*.exe XM . eI, ARERT AT A VR . AR 1 o5 1 P 4226 Python,

3.10.3 WConio

i T Python [ = Z i AL 2 curses {UFRT2E Unix &%5, [Ntk Windows it —ANBlSr i T
Python [1¥) Windows 5] & /O .

WConio 4& Turbo-C [f) CONTIO.H 2:4ffigs, H TSR A .

3.11 #{F:E Python 7£ Windows

WIERAE H T 4015 CPython, /G2 3KEL source. o W] DL R8RSR A AR RS, o m] DAEE 2%
H checkout. ,

VEARHE A £ Microsoft Visual Studio 2015 [ itk y SR H S0, B2 F T4 7 7 Python HUAR 1
IRAE. BOIESCPET PCbuild H

{afk PCbuild/readme. txt ASREUE XHIHEE Rl B
¥R, 5214 building-on-windows .

hsH:

Python + Windows + distutils + SWIG + gecc MinGW &};”Creating Python extensions in C/C++ with SWIG

and compiling them with MinGW gcc under Windows™ B "Installing Python extension with distutils and with-
out Microsoft Visual C++” by Sébastien Sauvage, 2003

312 HihF¥H

Wi Python MR A JiE, AFESCRFARIE £ 50 Rei— 2816 (T P EOF AL . K6fs PEP 11
TIRETA A SCRAT- S TR E B -

o Windows CE {38k 5% % $,
o Cygwin 2735 L L2735 Python fi#ERE#E (cf. Cygwin package source, Maintainer releases)
A X BEAWIF LR EEAE R, 124 Python for Windows
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http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
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cHAPTER 4

EEFIEZRGER Python

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

Python SATTEZ G R &Y Mac OS X FISATEHAD Unix & FIRAEEF AL, (HA—SEHER S
£ Mac OS X 3 HAb# S D BERI 4l IDE BB 3

4.1 Hn§fn<4E MacPython

Apple 7£ Mac OS X 10.8 FH it %% Python 2.7, {HARW W PAF Python website (https://www.python.org )
B 2408 Python 3, Python 57 8™ 3 ] ™ &, i Python fE DAZASHUAR 3 0 2A T4 i FH D5 T
TRE R AR EL PowerPC 284X L AR .

TE L BARNR S JH A R T -

« &ff—/~Python 3.8 U{FRAEVRE Applications SUPFSR . FEX BYRAILA$RE] IDLE, &
4B 5 Python RATHRARELL A /M) IF A #1858 5 VA PythonLauncher, ‘& %134 IE Finder H1XL
it Python IS #24F .

e HE# /Library/Frameworks/Python.framework , fi#k Python W[ $hfT3CfEMIE . 203558 7
BB BN E] shell J£4% . BLH1%; MacPython , 1] DA BAHBEL X =43 H . Python R AT 3¢
PREAF SR A /ust/local/bin/ H1

Apple 32 ALY Python iR A 73 Sl %35 7F /System/Library/Frameworks/Python. framework F1 /
usr/bin/python H1. ARKIEANAS S E M B 2e N ZE, A EATH Apple 45619 B Apple 5055 = 54K
PR TICH, WARARERRA python.org L BEHT I Python JiiAS, AR AAREITHEML R A AN W]
{HESA A Python |, PRIARIY B AR VA S ARAR BEPA T I B/ E— BelE i EE 22

IDLE 05— 53R, FRIFR V51 Python SCRY . QSR 1A52 Python AT F, ARMIZFF IR B2 SO H
HIBREN2

TRAR AR HoAth Unix -4 _F) Python , AR AR 1ZH1E4 M Unix shell 1247 Python JHIASHHE 5
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4.1.1 $0{T#A7T Python [
1£ Mac OS X b FFIA# ] Python (R fE 2l i IDLE T AR, & W& T A #y, If
1£ IDE iz f T <35 SEH.

TR A i 7 1 fip 247 8K Finder j247 Python I, B o % — >4 4 ok €1 @ I 4. Mac OS X
WAT T4 2 hrfER) Unix 6y 4T85, W vim fil emacs . QURAREEZ—H Mac LS as, P
4.:program:BBEdit B 3¢ H Bare Bones Software [{) TextWrangler (2 i, http://www.barebones.com/products/
bbedit/index.html ) JEANEEMIERE, Wil TextMate' (£ . https://macromates.com/ ). H %
4 % 4% :program: *Gvim (http://macvim-dev.github.io/macvim/ ) #1 Aquamacs (http://aquamacs.org/

).
TN Lt st A, PR file:/usr/local/bin f3iF shell # & #EAEH
fi¢ Finder $ATIRIGEARE, ARA M35

o JEIAHiIH %] PythonLauncher

« ¥ PythonLauncher {)yiiiid finder Info %7 AT IF A (BAEAT.py IIA%) AOBRIAR HIRERF, 2%
JaXt A4S . PythonLauncher £ 4 FE Bl e f5 il ARV R 8 05 2o 7 AR — IR
PO SE PRI, B IR SRR RN

4.1.2 ERERAEBRENTHITEE

XFIHIRAE) Python , ARFFEIERE —4> Mac OS X iR 2 4 5 Aqua B B BEEHE AT (il &
zlzx’ A RA AR ) &2 AR 02 T. 1 pythonw [MiA2 python S JH Sl F: 4

7T Python 3.8, 1 PAf# il python & pythonw

413 BF
OS X _I* ] Python 31§ i A F731E % Unix 3845 &, 540 PyTHONPATH | {H 2 Finder &2 (L5 &

X EEAR R AERRHERY . R A Finder 76 J3 8l AN EHURE .profile 8 .cshre . IRTEEMIH— XM
~/.MacOSX/environment.plist . A XHEEE, HZSH Apple AR QA1067 .

2 % T4 MacPython H17Z2%% Python WHI(E E, S5 % ¥ 47914 Python €, #5453

42 EEtHARIA

MacPython FffiFFRiEf IDLE JT & 355 . A& 5{# ] IDLE fI3E4H/ 43, 53719 http://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

4.3 ZZEMHM Python 8

HIUA TN AEERS M Python 41 :
o A PAE T FRUER Python distutils #3, (python setup.py install ) ZE%E#FL.
« Z ANl setuptools ¥k pip tHARLAE, Z 1 hitps:/pip.pypa.io/

34 Chapter 4. fEZ£IEZ#{ER Python


http://www.barebones.com/products/bbedit/index.html
http://www.barebones.com/products/bbedit/index.html
http://macvim-dev.github.io/macvim/
http://aquamacs.org/
http://www.hashcollision.org/hkn/python/idle_intro/index.html
http://www.hashcollision.org/hkn/python/idle_intro/index.html
https://pip.pypa.io/

Python Setup and Usage, #(F] 3.8.20

4.4 BEIfRLERETE (GUI) EZXF &5 Mac

A R 2 AL I ARG 3 A1 (GUD) i R I ] Python i Mac

PyObjC J&—~ Python F| Apple [ Objective-C/Cocoa HEZLIHEE , X2 RZEIMA Mac A E AL . A
Zx PyObjC {5 B, 1&1JiA) https://pypi.org/project/pyobjc/.

Fr#ER) Python GUI T.EAUJE tkinter , ET &M Tk TEHA (https:/www.tcl.tk ), Apple f#J OS X #f
457 Aqua JFAERUARY Tk, ST AR AT RAM https://www.activestate.com " 21225 BT A JEACHS
T .

wxPython 727 — M AT 575 GUI THAL, W7t Mac OS X FEANLZEFT. #AFEHISTRY A hitps:
/Iwww.wxpython.org 2548

PyQr Jg 75 —FiRAT R P & GUI L A4, wlfE Mac OS X EANLIZAT. B2 {F E Al hips:
/Iriverbankcomputing.com/software/pyqt/intro 4k %],

4.5 HEL Python FE BN Mac

& Mac b #5501 57. Python I A2 P AYARIE T B2 py2app . A KA py2app (ELEE, W)
[a] http://undefined.org/python/#py2app .

4.6 HEhEiF

MacPython {7 5 3§ % Python il i F1 B 88 # it Mac b /@— MR AER) S03% E IR

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

HAth 57 F 14 & Y5 &2 MacPython wiki:
https://wiki.python.org/moin/MacPython
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CHAPTER B

YRAERRFNE R IT 23R

l ?E’c%?igf Python 4 i 5 AR MIT K IMGE . KR A A OT & BRbE S RRRIAmse, I T EA
PEP 8 {45,

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

RIEXFERE

>>> B A ERIARY Python $2/RFF . FEAESY R T REPASE B s E MR RERS LA T IR ARG 2 il
- AR A X
o A E b ARPRACES AT I BRIARY Python $27R4F, A4 ki Uaddk, BOG - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
e Ellipsis NEHE.
2to3 It Python 2.x FUR4#E4%: >k Python 3.x ARG TH , @I MEATIRAD , 3k D fRArAes, A3 46 K 2 250k i)
NI

2t03 AL EFEARHEE T, B 1ib2to3s AL THSZ A M AN Tools/scripts/2to3. L
2to3-reference .,

abstract base class -- {538 FHGREKMFR ABC, JEXtduck-typing HI#b7E, BHEAL T —FpE SC: O3#T
F, M2 FHAF G E hasattr () B FAMBCE M H R (FlanfEH EAR ). ABC
FIATREELFZE, XFEIF IR B HABSE, HAMIHER: isinstance () il issubclass () ik
Al DL abe i SCRY . Python H A4 % BT ABC HH TS B IE45H (#£ collections. abe
Her), B0 (FF numbers ) i (FF 1o i), S AERIFFIMEAR (7F importlib. abe
Bider) . ARATAf A abe BUHORAIE B T ABC,

annotation -- bajl: KRB R, KIEH. REBUESEBORIEMIRS: , B E/ER £ 120 R .
SR AR B IR EIZ A TR T 1), HA RAR R SRR MR R B AR 2 o IR . AT R
M __annotations__ 4F#ikJEMEH.

2 W variable annotation, function annotation, PEP 484 1 PEP 526, XTUITHEE A NE .

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

o REEF A TERRBOR I P T A AR AT (B0 name=) SUEAME N A STERTTA A ** 15
JRHLAEM A 250K, 3 FI 5 AEA TR complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET RETFSHSEC MESHOTH T SHON RIS AL S8 wila
WA * Witerable FTTRBAL A . 20KUL, 3 F1 5 ZEA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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SR B 45 SR A PR B ) SR S o A RTRAE RN 2 L calls —5 o ARAIEE, AEAFRAL
BT HRFTR— D SH0G B85 I E SIS 0T I 1 R Al &
T2 Wparameter RiEFREH , HILFEEY 28520 X5 PEP 362,
asynchronous context manager -- 5326 | FSCEBZS L A X 4 @ o ® X __aenter_ () M
__aexit_ () FHERI async with iBAHIREHITIES]. B PEP 492 5] A
asynchronous generator -- 53542k 2% iR [{E ~asynchronous generator iterator ] HR%. B 5 async
def & LW PFERERAALL, REZAFETEAS vield #EX P4 — R E async for
PEER A
WATE 238 50 AR e R B, (BAE R T AT B2 8 7 £ A
FIB RS S, T PR Sk
— A A AR R BT BE L7 await FRIBHEE asyne for PAK async with 4],
asynchronous generator iterator -- 5335 1 k8% 4C8Y asynchronous generator BREL T BN BHINT A .
WX 4 JE Tasynchronous iterator, 4] __anext__ () F{ETH AR &% B —AN ] Z 544 sk AT
S AR R B IS BB R —A yield kK.
5 yield UGIERALTE, i fs B E IS (B8 AVB AR ry i), 4% 5
B SR ESHAM __anext_ () REIMATERIMRABIKEZRS, B2 MNETFOLEIRZLINTT
Z: I, PEP 492 fl PEP 525,

asynchronous iterable -- S B[ KRR W 7E async for i A) o gk 6 H 09 X S b 0 B W
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WLAR Bl —A~awaitable 342 . async for £XbHLR B EAARMN __anext_ () FyAFrR I A] 5§
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- A[25 R0 GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IS . S0, PEP 492,

BDFL “Z B{-Z&M#E" B9 X45, B Guido van Rossum, Python BJA13E# .

binary file -- " JERISCHE file object BB RS F 0 KAt o T HERISCARR B FEFE A E IR (rbr,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wrext file THERENSTES st X RMSCRTS .

bytes-like object -- ‘P Yi%I%} 4 7 4% bufferobjects I H f& F 1! C-contiguous 22 1 % 4. X 435 T A
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FI7 BN 4
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
SBIFAU4E bytearray AN bytearray i memoryview, HAWHEAEZR i fIEHR AT A
AIARXT G (0 HEE T RNAEY) s KR A B Tt 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUH 29 4mit 450, Rl CPython fifRiss H /R Python F2 )71 RS .
FATR S GAFAE cpyc SUUFH, XFESS IR PAT R SCOFI R BE R (] DAGa 25K J5RS 28 4 13
RHEARY) o X FRNE T B TR R T AT LA RS 1 virtual machine 2. 1o 5N
Python ML LA —E#l A, tA—EBEFEAH Python it 4.
FATISFE A H 0] ALE dis By SR h R .

callback -- [ —ERSEWL L A LU DATE AR SR B9 FAI 209808 FH ) 1B RR ek 4

class KA P OSBRSS A WA SE B R A TR 1R 7 e

class variable -- Y8 & 7R3 HE WA &, I HAUBRAERIZ S BB (MR @ AEZS M SE 6 R & k) .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF RGN REAL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —AMg float) , PiEUAEHARAHF B4 GEAHM, HIAF51% TypeError. WIREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 PP IR) SRR E, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- - F 3PS 7 with EA)PMHH, @AdEX _ _enter () Ml __exit_ () FIE
RIEHIFRBLAR SRS, S0 PEP 343,

context variable -- | F 30 H —FRIEHE T E I LR SCT DLEAE AN R BER S & XL TAELAE 5
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT R R E ARSI KRS AR TiEES. 20 contextvars.

contiguous -- ¥E&; — AN C i 4 Fortran % % SN LN . F4EZvh /2 C Ml Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4 C-IEZ iy, U NAE b HES I H e fg — 5 D5 ) 5% B B M ek . (B2 7E Fortran
LA NLER S — DR etk

coroutine -- Ppf PfEE T HIRER BB, FHIREA] DAFESE— b ATEAE ) — R . PIVRE AT DA
EHFZ AR S EFEA L BEAWKE . Bf10E asyne def i5AESEEL. S L PEP 492,

coroutine function -- {pFERRIEL 1% [B]— A coroutine X5 R FREL. TIMERERTE asyne def {EA]3RE X,
HA] el await. async for fl async with K., X4rERH PEP 492 5| AR,

CPython Python #iFEiE S IHITESEIL, FE python.org | % 1. “CPython” —i] Jf] T-7F s BRI 52 5
ftb S BLAF1 4N Jython B, IronPython A X il .

decorator -- AN IR [WE R 75— A RBU L, WHE M Qurapper IBEIE AR TREE . R
#RIE ILA F4IFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

FURFAOBL IR T, MR ILFHGET . A7 XARGERIS TR T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNE. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HIFIRRS T . BRARFE IR SR IO 2 IR Z R B Python [ ¢4, TR 14 2 B ERRIE RO AL A
GIERE. . B, . ESE AT IS &S

A KBTI IR TR T2 descriptors.,

dictionary -- ‘yJlL —ANSCHERA, HoA AT R SRS B AH B B . BT DURAEATHA __hash__ () Al
_eq__ () HERRXE. 1F Perl iE5 RN hash,

dictionary comprehension -- “pilLifi: 35X AL AT TR ARG A 1 BT A B0 43 JT F I IR B 4 SR ML —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 MM B . 2 I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
B R s L o R F2%, WA 1ist (dictview) . S dict-views.

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoBRERT R BIFRAFIESR . sRBEREE) __doc_ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- &1-2RM $5—FhgpAe KA% , BIFAMKEEE RIS RBORM e K2R/ A B D, m
T EHEFA S RN (ARG, WEREGN T, IRaEERENT.”) BT
SRR AR E 2R, B R RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEHFEME-F-2A 0] DUEEFH 4 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP “RIFIHCRIFTTER )" WY S . X P Python 5 HI AR 9 55 RS 2 M50 T 75 1 gt sl S A7
T, e E A RIS . DXFR S P XS 4 st @ Kz try Al except 184, T
AT 2 BT LBYL WA, 35 W T C iF 2 HAhig & .

expression -- A A A PUK HEFAMERIBE I, Ha)igul, — PN ERBRERTTENFEEE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . IEA e HER B statement , BN while, WREWEJE T1E4]
[IE| = Sr5: .

extension module -- §JE e DA C 5§ C++ 4@ B, {ff] Python 1] C API 3k 518 F %0 A KA AR
T2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
[ . 2L PEP 498,

file object -- SCPERF G X AR AL [7] SCH APT PAGE FH R 2RI S (A read () o write () XAFf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R A 6, 2wt
Eiﬂ?‘%é@iﬁl‘tﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEBn b SRR R SCERT S SR IE = Bt A S, ek — i) U DA LR . BT O E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SCPEHIN G file object F[H] SLin] .

finder -- #ER2Y —Fh S22l A R T AL loader FIXTSE

M Python 3.3 2fEAE AR AL Ao Tk 12 54X % ity sys.meta_path i, PAKpath entry
finders Bl sys .path_hooks ffiff].

LTS 1 PEP 302, PEP 420 #1 PEP 451,

floor division -- [ FICIEBRIL [N 8 A BB BB BA BRI . ) N HCRBRARIZFAT2 // o B
an, k1L /7 4 WTHESERE 2, TS 2@ SR EIEFRTAR R 2. 75 o HER (-11)
// 4 &R -3 FHRXE -2.75 @ FEARREINEER . WL PEP 238 .

function -- B&L W] DA R B EAMER —40EA] . 380] DA HAE ABASEZ A 540 HFAE R BUA I T
i . 59 Wparameter, method i1 function 2877,

function annotation -- FEbRTE R 41X B EUE S 5k [B{E A annotation .
PRV R I B TR 242 - BN DAF s 2 A int SEOF TR 4> int {4:

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

PREPR TR IR HEMR WL function —5
&% & variable annotation F1 PEP 484 % LT G4
_ futare_ —FpOhBIER, TIHERE 51T R 8 45 24 1 MRS N A BB R

WL FA __future  BEBIFRSHARASERAE, VR0 CAZR BRI UOIMAGE 5 LA S AT i
ILVSENN
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR T AT A A5 RIS #E . Python &34 5 | T FERI— AR ke
AT REAGERS | A AR B AS [mT UL 25 A PAT IS8 [T ) o T DA g A ste s i s % [ it «
generator -- ZEpREY IR [8]—"generator iterator FREL . BB RRARGEE R E, AESHET HAE yield
FERA A= — R VB ML for-IEA M F B2 1T next () MAEE—3RHL.
WH IR AR, (ARSI N T RE /R4S A Bk K% . WIRFEE LS HAEE X, iF
i AR PARE s S
generator iterator -- R 2%35A08% generator BREUTA BN
FAS yield SIGRFEHEALEE, ICA LB ERIPIRES (IR B AR vy i54H]). 4% 4
A 2SR BT, B NETFA B RS AT (X5 R IR T e 3 8 eR 4 22 5RO ) -
generator expression -- /B ZSRIE R R[] —MERENERIEX . EHEREMBGE IR EH A E X
T—AMESAS R JERER for 14, PAK—NAIEEM) 1 ). PANE ARENSNINE mEUE R
— R JA:

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

generic function -- {Z R R Sy A [ (9 S TR S B (] 4541 1) 221 o 00T AL IS0 BRI B, E VRTINS 2 ph 9 32
SRR A R B B WA~ S B

B2 Wsingle dispatch RiEFi45H . functools.singledispatch () Mgt AN PEP 443,
GIL Z: W global interpreter lock .

global interpreter lock -- 2 JSyff BEST BT CPyrhon fERRL BT R B —FALAR] , W PR [l — i 220 A — A 2
FELEINAT Python byrecode, MALTHHITHET BEEXT SR ((14E dict SEREBNERA) HXIF LU
ka2 4x ik T CPython SEBH. 2B MR R I B (6 AR A 2 RIS AT R T O, AR DU
PETAEZ AL PRES BT

AN, SR R B =07 PR T R AR IR AR BT R TR AT VT SR 2T 55 G Hs 4 e A B RR
GIL. BtAh, fEHAT VO #EmHth B2 SRl GIL.

B~ (PASEAS AR R Bl i)« B iR MBI S MR, Fhixss
AR 10 FAAL PR AR O T RO PEBE o (5 ve IR Ak RE [P i iR B AR AR S A %, AT HE
MEDAZEF .

hash-based pyc -- A& W37 i¥) pyc i T V5 S 8 e A 1T 3 55 S 08 e g T A 4 7 AR RUOvE i 249 %
ZAF M. 2L pyc-invalidation.,

hashable -- W[y — /N3 G2 e A (B R AE LR dy U N R B, il e A (BEfREEA
__hash__ () Jiik), FFRIDARFAMXS RIEFT I (ETRERA _ea O JK). AIIGA XIS
AEAT IR IS A (L U RR S5 SR A ]

]G A QA X SRRSO SR SR B I A BT, PR DAk S B A A A PRS0 s A fE

RZ4L Python AT AS A AT G2 AT IS A ATAEZEds (BIns) R i) HORTIISAS A
AR (BIANTCAIA frozenset) (M EATRYICERIY N AT AN A )& AT A . I RSBl
XGRS TR . ENTEREI—E AR (FRARRS5 A ), BN A Em E e 2
TEMY1d0) .

IDLE Python (] IDE, “fEpiJT % 527> BREE” ISESCHES . /2 Python ARl AAT PR 1 BE AR 2 8 2 H1 %
FEARIREL -

immutable -- AR[AERF G HAREEEPIA G AR ROFERT . FAHRMICH. ERER A GER
AL o AR — DA, WALZTETEET AR G o B AR TR ZEH S A (A T R E
TERT, BN S i
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import path -- AR HEZIE (B34 12458) HBWHNE, SPRIREpath based finder A,
FAHR. FEFAR, WAESFEEHKE sys.path, HEXFRFEAERFEETTEER H EHAM
__path__ J&f%k,

importing -- A 44— ) Python FHSAEA 73— MR Python A1 6 1 ) i A2 .
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 22 1. Python i — N HAMEREAT, RIVRKAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELGIR . AFAWS LR python fiyd (W] DAEARI TS HLIF 46 35 B b e A0
PSRBT ) o FER LU B R BB A S i MR X A O NSRRI (FICA M help (x) ).

interpreted -- figFE%! Python —RMREALET, SZMIXARHIFALET, BRI DO h T3y
b G e A T 2 AT TR o T R WR G YR SO T DA LR AT TS b 2 A 38 T AT SO i
Ao R INE T 0w B A R AE A RO AR R, HR AR TR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 ZOK KA, Python MERERR-FAUEA —MEIRIZTTI BT 122 B
BOTA M RCEIR, BB T BN TG S5 . BIE R Z WM A DI S o XA
S8 ST ER s 5 L R A ARG AT . R PR BET IS T RE I8 B A5 Fh s, P HT K
B PHRC AR R (F R B R L 45 ) -

fEREAR S SR I ERE A __main_ BUREHTIE T IA C 58 AT -

iterable -- W[YFRXER A% I SR ITRORE S, ATV AOU S0 B T AR BT A7 9028 (010 Lise,
str il tuple) DB FEEARFAIAIN dice, S a2 BGEXT _iter_ () ks 29
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRIV SHAL RN ERE iter O B, BLREHZXRHEN S XA RSN TXME
AR — MR . M AE A S, AREEATF LR iter () 83 H CAPEARS
for WAL MR A SHAL B LEARAT, AE — IR AR iy 4 728 1 HORTER RN R A R s . 2

Witerator . sequence VA Jtgenerator,

iterator - JXIRAF HORFIR —HEAREIRMIAT S . EREIAERRN _next_ () ik (BUFHLHEN
ERREL next () FFERIEFR I, 284 Beli ] FIRR5] % stopIteration Spi. FiX
IR R PRI CAER, QRSB next () IIEHASHRIRG|K StopIteration
Fa . EHARLAUEAT __iter_ () JPVAMPRIRENZIEAARNR A &, NIk A 25 g alik
G, AT T HAD R GE R & . — D REMHIINSIRLE 22 R EL AN
Wi ARS . AR (I List) TEMRRRRIIHAL A iter () BREEGRTE for MHFRHEHE A
K7 ASHTIE AR . WERAE AR B0 R RS U 28 AR I 2 3R o] A 2 i 18 A A P e R (]
—IERENR, ARG DR

W25 B A A typeiter.,

key function -- SERREC G oK B PR KE B pR KL, 2 RES 3R ) T HE P CHRAL A (B R R R S i,
locale.strxfrm () AJJF A MFEHFE KISHET 20 E R HER i -

Python H147 ¥ 2 T HAR A F S e Bk = e R HE 8 H X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby () .

PR NR B 2 M. B, str.lower () AR AHAEZBE K/ NG HEF RS 7
Ab, SR BT lambda FaAA G, B4l lambda r: (r[0], r[2]).ihH operator
R T =AM R 5 2% attrgetter (). itemgetter () flmethodcaller (). IHEEH
AT HEFE — 7 AR A R0 A5 S pR K o 48

keyword argument -- Ht T 25 S Wargument.

lambda A flexpression ¥4 UH A WIREREL, BN SAETA PR E. A1 lambda bR 5K 435

5 lambda [parameters]: expression

LBYL “SefiF/aBkiR” MISESCHE . X MU o S KA SAEBE T I stk 2wl e xS A i fe 44 11
SRS S EAFP D G X b, R R KR £ 154,
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L LRI, LBYL T8 “&F/” M “BRR” ZRARAESMASE S R . filan, PAT AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABLFEM mapping
IR T key T HHE . SXFP AR AT @ A g Bk EAFP J7 Ok Aok o

list Python P & []—Fsequence, R4 RHNFE, (HHE AT HAth s 5 gl m Esd 8291 3¢, BRI
TCER BRI 24 O(1).

list comprehension -- FIFEHE SR 4k T 1 s ) 7 7 i 7043 76 2 H 1 ] 45 9022 ) — i B 2 5
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—
A0 2 255 JEFE TS EEREEOT AR (0x.) 3. Hodr if A ATIERY, QS gl
range (256) HHIFTAITTRA AT

loader -- MIERZY A TTMBBIIRXT Z . BUHE X4 Lload_module () W . MNEHRE T H—
Afinder I3[0, eSS I PEP 302, %} T-abstract base class A]Z: ]I, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIE=[E] ).

mapping -- Wi —Ff SR R B A FIF 9B T Mapping B{ MutableMapping ffi 4 5 3 v it #i &
HHERIERIT R, B E G 7 AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCIEFENIRES sys.meta_path 8 R IR 8] [ finder. TR E R AR Spath entry
finders FFFE R BRARFFAAHIA

B8 FH importlib.abc.MetaPathFinder [ fRIGEIEEE TR oe i SL B Y5 o

metaclass -- JLHR —FH TR, Ke LEEEL . FFMMELN R, ok nTi#Ez Ld =14
SO RIBA NS o A TH M R PR S ARt — D BASEEL . Python YRR 2 ALTET
ATDARN A T . K P KIEA TR B A T H, (ST RIS, JodEnT Ao A m poE
WIffs . ENERHFIC BTN HE ., MR, REXT S8, sSCBlmel, DAk
HAbF 245 .
L% 5% I metaclasses.,

method -- Jj 7k TEZEPIFEE W RREL. WARAERIZ R LB — @R, iR R 4
Ve R EEE— A argument GRE 44N self). Sl function flnested scope.

method resolution order - Jj BTN ViU AL AL 16 2640 0L 522 2 ML 6077
A Python 2.3 7 AT T EF 2.3 JSUEE Python N 257 AT X A TER.

module %502 Python A% —FhHEI BNy . AR AL An 44 25 10], WAL AR Python Xf 4.
B AT i importing FAEREINZF] Python
5 Wpackage.

module spec -- Bl — a2 25, HPh s T MH X FAEE. & importlib.
machinery.ModuleSpec [HSLH.

MRO % Wmethod resolution order
mutable -- W24 WA DAEHL 1d () CRAFREDE RGO MU U . 5315 Wimmutable

named tuple -- H#e4] Rif “HA04” W] fITAEMA0R B oo, It HHAHRTRG ot ae i 4
PRIBYEARDT BB . ARSI B SIA n] e A H AR

AR ERI R T A4 T, 935 time. localtime () flos.stat () FEE(H. B HITR

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

Fee B4 e R ESEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERT AT TS, s T KA collections.
namedtuple () A, J5—F5 RSN T4 5B N B H 4% T4 i A AR A 7 1
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namespace -- iy 23] 134 25 AR A7 S B3 T . v 25 1R TR RN B, A X4 Pl e
A a] (FETHEZ W)« fin s 23 (B L B 1k 24 i 28 ok SRtk . 54N, pRi%i builtins. open
5 os.open () AL A H A4 2 B R X5y g4 23 6] 3038 1 B A I IS S BROIR A R B8R 35 B
?féf%ﬂiﬁ‘f‘f%ﬂTfﬁ?F@ BN, random.seed () f itertools.islice () XFhEHEIM T X
SEpRUE R random 5 itertools BIHLA HISEELN .

namespace package -- iy 423 [M[{4 PEP 420 75| Apg—F (g VE L 4 package, 44 25 A0 ]
DA SRR, HoAlid )y s\ Sregular package N[a), PENEANRA __init  .py Xff.
FHAIZ Wmodule ,

nested scope -- ﬁiﬁﬁéfﬁiﬁ AE—E SCGEENE ARG ). BN, 7659 —EREZ WE R DA
S HBIE A . W EREE B S XTS5 | A RO X AE TR SR As R e S AR 2 PR T
WZ1E . 2, é}%ﬁaﬂﬁli%’w?ﬁﬂﬂ?éﬁﬁﬁ% S[a]. #if nonlocal FEFH NFE
NINZAE IR

new-style class -- Fr\ X T H i & 90 T Fr A B3R 2RI X IHFRIE. 78 5561 Python Fiz AR
Hr, HUG BN 2R RB A% 6 T Python 7 iy o8 R IGFek, B4 _ slots_ . HiIASF. FRAEJE M.
__getattribute__ (). BHFEMESHESE.

object -- X% (LA HAIRS (B ) PAKTIE XAT R (k) M%EdE. object 2 T i new-style class
HUFFaI=S- SN
£, —Fha] 2 AR S T M A 5 ALY Python module, AR F, 2 _ path JEYER
Python &t
Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)775) @& LG4SR, B E RET AEEZ I8 — A argument (B 7EHE
PR, 24 %) . AHMES:

« positional-or-keyword : (i BB R T, HHE—NATDMERN 1L F 230 AN DA K 425 S
AL S . XREOARIES R, GIIT I foo F bar:

’def func (foo, bar=None): ... ‘

« positional-only: {USROZE, F8E—HAEMEUL A EEARNSE. WROETES L@ E R BUE
SIS R ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

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

o keyword-only: {URRICHET, F5E— HEEHE T XL EAMNSE. (R BT ST TE
PREE LIS A R & AW AR B S sUCETE 2 A B S 2 ii—A * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

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

« var-positional: WIAZ{IE , 5 W] LASRME i — MEB R AL E S ERI 75 (At
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

o var-keyword: WZZ KGR Y, $55E A DMRIUEE AR I KT S H (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

TEZ AT DA E W b e 24, thn] DA HE LU ] e 24000 s B A -

W5 Wargument RKiEFRFKH . SRS S X B FHHIE LS, inspect .Parameter 2£, function
DL PEP 362,

path entry -- BRFEA 1 import path W ]—A~BANNIE, S¥kpath based finder AT IR F S A BIRLERL

path entry finder -- J§45 A 888 T — 0] 8 I X % {6 ] sys.path_hooks (Bipath entry hook) i |A]
W finder , BEFRXT G REIE 1 path entry e g AL,

#§ &% importlib.abc.PathEntryFinder PA TR A LB IR ZSFSE I STV
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path entry hook -- J&1£ A Ney§ —Fha] P8 XS, 7R85 FRE e path entry W BEE A I O T g
% (fi [l sys.path_hook ¥|FER[E]—" path entry finder.

path based finder -- J& T ¥RAEMAL RS ERIAR—FI L3812 & 385, AIFE—A~import path PEFFRATHR

path-like object - JEFERX G RE DU REHENIT R BAERI R N ERREREN str
H bytes XE, B[ PAE— LI T os.PathLike PPN . — 1L FH os.PathLike
L X Z LEE T os. fspath () RN str 80H bytes KRR G HERE; os.
fsdecode () fll os.fsencode () FI# 5 EHIR IS str 8¢ bytes FEBIPLEE. HATHR 2
i PEP 519 5] A,

PEP “Python 38 £1” ML Hi 5. —A> PEP i@ —rstitSCr, FoK ) Python #H IKERAE S, oiihl
PR—~ Python [ 4RI S HE B B3R 5E . PEP [ 24 B (HORS i A 2 AR RS 1T SRS 1) S T 33
N

PEP MM R SRR s WA XU 17 RS A5 DA B SR e A Python FIBRETT U5
9SSRI EIEDLE] . PEP IAEE A SETEAE I ITREE S0, RS R B ARIC A SR

%1, PEP 1,

portion - #4> 444 25 (B AR A H SR N SCHHE S (AT REAEICT —A> zip SCHE) . ke X
1, PEP 420,

positional argument -- . & 5% & Wargument .

provisional API -- #5¢ APT & APL 2 $80iA B HERRTEAR 1 PR 1Y ) 5 AR DRAIEZ SN I T e e 1
BRI DA RN SR BORUUE, (HHBEHGRC R &, SnT BB O I A8 i 8 A 2
T T IAT I EARA RS (HRARFEBRRIED) . WA EOF A LB IT - [UfE APT g
N R T3 ) ™ HE BE A PR B B R B A 0] BE 2 ik B
BIEE 2 X APTRUL, [)J5 NI E Bl SR 587 — A A B i A
HR LR e el B —Fh ] S A R T %
XL PR AR SOV AR R PR SR WTHB I IE , R TR AR R BT R T A . TR I PEP
411,

provisional package -- {0 S Il provisional API,

Python 3000 Python 3.x %7l MMERR (X4 FHERAS 3 i R iEEE I S L 1)« A
AR SN “Py3k”.

Pythonic $&— /> B 2% % — By At 1S S 555845 T Python 153 i35 F 9 KA AN 4, T AS 2 ) HfiE =
T AOAE & R SE A . BT, Python FY# ) KU S8 ] £or 1A IBFR 34 T — > m A%t 4
WA ICE . 2 HAIE S A XA Z5H, I A 2GR Python il A IF £ 3% J] — BT
B

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

TR I Y B 575 B Pythonic (177 4R X FERY:

for piece in food:
print (piece)

qualified name -- FROE PR —DLARS D RAIAFR, SR AAHR ) 4 e S At v og SO FEA28.
PR VAR “B{AR”, M XL PEP 3155, XFim 2R B R 5A2e, REZFRSH R4 55—
2

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

>>> C.__ _qualname_
) C ]

(N gkze)
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(R L —5)

>>> C.D.__ _gualname_
'Cc.D'

>>> C.D.meth. gualname
'C.D.meth'’

295 T 5 A, 7R e & AR AR N IZAR I DA S BRI B B, S H a1
A4, Bl email .mime. text:

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

reference count -- 5|18 X ERERT R 005 HEEGE . 24— X5 TR B, e e o3 R
WoREi . 51 HITECH Python RS e Pl 75 2 AW UL, (H'E R CPython SEI—ASKHEICER . sys
Wit LT —A4> getrefcount () BEL, A2 51T B KR B4 E X4 5 | VL

regular package -- T ML L4 B Wpackage, PIMMEAEH—A> _init__.py M H .
Y52 Wnamespace package.

_slots__ —FETEINFRRY I, il ad FUSE A W] SE R LS X R IF R BRSO MR AT N AE . AR
BIARGAT, (HRHER U AIART), Rl R DRCE DL R R, BUAIRAE 77 10 B AR
e, HHH AR KEES).

sequence —ffiirerable, ESLRFHENT _ getitem () FpERy R MRS TR TR, IF
FEXL T — A BEFFIK N __len_ () Jik. WEMNFHIZEIE 1ist, str. tuple fllbytes.
W R dict % _ getitem () fil__len_ (), HEHIIHETEEmIETET, HAIE
B AR I F AT B () immutable B AT

collections.abc.Sequence R RHLKEN T —NTEEEWEND, BYfE __getitem__ ()
_len_ () ZAMXESINT count (), index (), ___contains__ () fl __reversed_ (). L
I e R BB AT register () SR AN

set comprehension -- A4S R AL — AP EAXT S T SR TR IR B S5 R E S —F SR
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEAEE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 IRIBA, LB ET BASHHG L ADR LS o

slice -- Yy 7 HALE T HEE sequence B—34r RS . Y1 R 2l at 8 FARbric kBl m, 6 (1 +
R ILNVAE B4 RaEs, il variable_name[1:3:5], H¥EE (Fhn) FRicrENFREH
slice X%,

special method -- 5% Jji% —#1 Python KU A J7VA, R RFHEAS S BUPAT R i H A B A AH fin <5
o RN ER AR E RSN RIZ . Rk R SCR S I specialnames .

statement -- {4y 15 RFEFEL (—AMUIE “H) ARSI, —ARIE AT AR —expression BREANHT
B RBFGEH, Bl if, while 8 for.,

text encoding -- SCAR IR X JH TFF Unicode 4553 2 i 15 HR A A A 4 o

text file -- SCAR LM —FhEBAS LS str XWGR M file object. 38— LA SO SE i@ 15 18] — A THT ) 717
R T B Ak Biext encoding. SCASCAFM B FAFEASCAB ("o 23k "w') FTIHFRY SO
sys.stdin, sys.stdout PAf io.StringIO M.

FiGZFbinary file | fREEWEIEE F 7 Bt 2 HSCENT 4 .

triple-quoted string -- = 5|3 FfF . RS ZAELNG]S (7)) K& BE]S () MFEREH. BNHED
e LS ERESH A5 S FA R E - ARE, (HREAZR AL . ENRFREFR RN
ARG G SHNE 5, FF H AT AR A7 1m0 To a6 AT, AE9n S SCRY 24 5 IR Bl
Jii P

type 237Uy iE—A> Python X} 4 @ T4 MIE; MM LA RS —Fh2A, BHLEEX S A7, v RATTT
TR __class__ JgMk, di@iliid type (obj) HRIKHL,
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type alias -- R4, — AU [E S, A1 2B 2R AURE 4540 E AR IRAT .
R VE R R AL 2 2 2/ . il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

A DA G Ry Al e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades(colors: List[Color]) —-> List[Color]:
pass

Z UL typing Fl PEP 484, HA-fxf sLO) RERYIEANIA -
type hint -- SRR annotation At . FeJEbE. AL S BGR MM € B RAL

RS T A e, Python AZORFEME, (HHATMESIA AT T HAELE , 37 ATk IDE s
R SE.

AR RIEMEM R B R BT DA typing.get_type_hints () i, {HEHAE
BN,

Z L typing Ml PEP 484, A XF B RERYFEANHEIA -

universal newlines -- i H#t41 — RSO A, KA R ITA R SAR R A T45 ARG « Unix 17
LZERZ0%E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fil bytes.splitlines () T E¥ £ HEULH.

variable annotation -- Z8 bRl XS & B SR e annotation.,
AR AR B RSB PR, R RT Bk R

class C:
field: '"annotation'

SRRl PO R 23w BIANA N AR B int JERAY(H:

count: int = 0
AR B BRI VEYE B RN AR W, annassign — 7
52 function annotation, PEP 484 F1 PEP 526, H WX} T EEA R4

virtual environment -- SFJIRBE — BRI PME R B RGIZATINERGE,  FLi Python [ ORI AR P A5 2454
FITH4% Python 73 A AL A & T EI 7] — R 48 _EIzA7HYH AR Python R FHIATH -

FHZL venv,

virtual machine -- JEIPL — & 56 4l i B0 2 AL, Python [ SULHIL AT PR T =7 45t 4 v Fir A Tl
Hbytecode.

Zen of Python -- Python 2§ 51|t Python BLi N 572, A7 Hy TR 5 (ORIt v . A I ALK
WA T B R A A" import this™,
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BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 54 Sphinx fEfBfY) Alternative Python Reference w13 H S L 0 T2 .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

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

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4£ 1. H , Guido A1 Python #%.0> I % ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#BA . [A]4F
+ H, PythonLabs [#]fA %% % Digital Creations (¥} >& Zope Corporation; i, https://www.zope.org/). 2001 4,
Python /- 542 (PSF, I, https://www.python.org/psf/) B{57., X% A Python FH HHNH AL
Az dEE FlZH4H . Zope Corporation FIFE 2 PSF R Hh A 5 .

JITA 1 Python AR TFIRRY (A KITYRAY E L2 https://opensource.org/ ). P b, #iKZ % Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

Wil GPL 359K 20K 2 Python 75 GPL F %7, 5 GPL [, i Python ¥F i EAS fLvF ) & 5
JRHIREAS, TG TFURBF I T 8. GPL 28V T iE 1% Python 1T A5 JLEAE GPL R A Bk 4
BT (FE VR AAT
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python Z{ A1 TR B ¥ AT AKHE PSF 45T 42 70350

M Python 3.8.6 7y, SCRYHFAYARBI . Bt SAIHARACAD R Y2 PSF ¥ AT PSR 2 4 2k BSD 76T 1)
XUEE 0T

H2e0 &7 Python "R BT AR VIR . XEEVFal MMV Z TR —FZIH . K ik
VFATHYAS S8 BB A5 S DI Fe 4k b0 77T 575 33

C.2.1 FF PYTHON 3.8.20 #§ PSF i a] iyl

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

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

3.8.20 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 3.8.20 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T #8481 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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.
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

(R
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granted on that web page.

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

C.2.3 FF PYTHON 1.6.1 § CNRI #F o] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
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
[QiE3)
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sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 F 1.2 9§ CWI #F o] #ipiY

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 3.8.20 DOCU-
MENTATION

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

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

C.3 WrRERfFa91F o] S5 35

A2 Python K AT RIS =I5 PAFRIVFRTRIBOINE B, %308 FUR A 8 B HL R A .
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)

. AT REMA AR e B (750):

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

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

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

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

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

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

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

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

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

C3.2 EfEx

socket B {fi ] getaddrinfo () fl getnameinfo () PREL, XL EE AL HE WIDE I H
/Iwww.wide.ad.jp/) R EESE SC R,

(http:

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

(FgkzE)

58 Appendix C. [ 5t B{%4g



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

Python Setup and Usage, #(F] 3.8.20

(R L —5)

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.

C33 RLEEFRS

asynchat fll asyncore F&HALE PAR AEHH:

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.

C.3.4 Cookie &1

http.cookies B LI T ERR:

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

(N Baksr)
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pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HITERR

trace FRHALE DU A EA:
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.

C.3.6 UUencode 5 UUdecode &F#§

uu B DA R

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.

(N Baksr)
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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 2= AH

xmlrpc.client S PA T AEER:

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. 1IN 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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHDATFEM:

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

(N Baksr)
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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 fRH T kqueue B3 AL £ DAF A HH:

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

C.3.10 SipHash24

Python/pyhash.c {41 % Marek Majkowski’ X} Dan Bernstein f] SipHash24 ¥ SEH . B PAT
FE

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CifEFH ) doa F1 strtod BREL, T4 C iF & HOBORS BE BURN 45 FR A T 40
Hy David M. Gay [ [] 45 SCHFIRAR TR, %3024 1 W] A http://www.netlib.org/fp/ "R 2. 2009 43 H 16 H
For 2R B A S 6 SCAFEL 25 DA UBCRIVR ] s B

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

*

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

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

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

C.3.12 OpenSSL

WEREAERG T, W hashlib, posix, ssl, crypt BHUfH OpenSSL PRk mttfE. tLoh, WEMT
Python [#] Windows il Mac OS X %% )7 nl e U4 OpenSSL FE(#5 D1, Fr AFE AL 51 4 T OpenSSL i
A[YER$E DL

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.

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

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

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

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

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

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

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.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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.
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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i [l Z 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)

(N gksr)
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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

WedEfdi ] ——with-system-libmpdec FiE TH#E, &GN _decimal FHESE 412 libmpdec JFE ) #%
DUAS R

Copyright (c) 2008-2016 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.

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 X EH

test fi (lib/test/xmltestdata/c14n-20/) Hf) C14N2.0 MR E M JET W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAHE BSD {F0[F (=4&3FM) K17:

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 condi-
tions 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 PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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APPENDIX D

=
i
|mit
If

Python F1j&E 26302 -

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 & —JJHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives {3 EH — 4 HEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum 14 & —4JHEF] .
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