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CHAPTER 1

=
&
EEAN
4|

LSE/N:

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

p—
1.1 nn%{T

W1 Python [}, 7] DAHE & B ST R0 -

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

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

BRI S R LSRR AR L, A S SHHE sys . argv B - 1R, HAOCH, MITRNE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.
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—c <command>

AT command w1 (7] Python {5, command V] DAE—451EA), AT DA FARATRE 40 B0 2 45iEa),
W RN H A S R R AR B VR R

R BRI, sys.argy WEDITERN "—c", HFSHLFTHZMAZR sys.path FF3k (GHixHZ
BN T2 RIS A) .

5| k% —4~ #Hil1E: cpython. run_command FHFfiFS4 command.,

-m <module-name>

1E sys.path FHERARERIR, LA __main_ BURPUTHHNZE.

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

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

TEff: BTN TE T N ERLRAIA C B H94 FEBLER,  EAEATH A X R Python B SCHE, {H
AR LS TR AR 0 s Ik Sl S DS LRI G h S G

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

~I I A] R AE R A N as T A, B sys.path BEAE S Y ETH ZREACLEH AW
site-packages 3%, 5 PYTHON* FREEAS Bt gl 200K .

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

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

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

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

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

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

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

4 Chapter 1. 41758
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AR AIAR 42 Frfig 1) H SR e zip SCHF, WHEMIARZ A sys.path BIFk, FHEEAEFR __main__.
py XPFHE __main_ BEHORIAT.

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

Bl &% — H i3 cpython. run_file HfiFS4 filename,
S

runpy . run_path () Python H{fnI DA B H0E HIHY S22 e

Re L O, [ -1, sys.argv (0] NAEFAFH ("), HLHRTHREME sys.path JFk. It
S, WERFRGE SRR, JCREE S tab kb2 AT 1 4k (200 rlcompleter-config) .

B

tut-invoking

£ 3.4 UH M HEhE A tab A2 D 52 44 -

1.1.2 EHEIN

-?
-h

——help

-V

i A A AT RN R A

——-version

f ity Python it A5 1B H o 7w BIATE :

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 Bl Hfg: -vv HI.

1.1.3 H{thi%kIn

-b

fil str 5 bytes 8 bytearray Xf b, BiXf b bytes 5 int i, &k A4S, FEE 4 HZ%ED (-bb)
SR

TE 3.5 BUHE R 560 bytes 5 int M.

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

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

BT HAED . pye UPFRYIEIEIT . S L pyc-invalidation. 437 default i, CLEEEMIARLL
SE BTG A (HI 7T S S A7 SCPRFARGE BN TE AT IR . Y80 always B, Fra BT A(HE
W .pyc SCPF, AR CL i e AR R O ARRF AR HOGH B PSP IEATIRE . 24BN never B, B
TRAER) - pyc SUUFREA ARG A IS FREA TR o

1.1. &91T 5
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-i

-q

-s

EETFIEEE . pye SUERTE XS 32 R T 0 o
FEfdbras il (BRERMH, KRBT RIF%ED ). 7S PYTHONDEBUG,

ZW& A PYTHON* 484SR &, BN, SiXER PYTHONPATH Fl PYTHONHOME,

BIA B A5, s -c i, EME sys.stdin AEA, HUTHAS GG, et AR HAx
Ko REEHL PYTHONSTARTUP U

R T, AR R, AR e, £ PYTHONINSPECT,

TE R B A2 AT Python SXCRFIRIIS Y -E F -s. FERRESARR sys . path BEANVEL S JIAS B e H Sf s
AELE Y site-packages H3gk. T PYTHON* PR/ B W 20 38 mT DASGIN St fry B DA
B 1 B

3.4 BT IIRE.

Folfik assert IFAJPARALATLA __debug_ I{EMEN AN . @3 . pyc JRAZAIRM . opt-1
KV FTEGRFE A (bytecode) W) SAH44 (S0 PEP 488), 52|/ PYTHONOPTIMIZE,

1E 3.5 BCE G KA PEP 488 22 . pyc XfF4% .

1EJEH -0 BRI B SR AR . lAAE - pyc T RA Z RN . opt -2 KPR EHIEF LT (byrecode)
HSCPE4 (Z 0L PEP 488),

1E 3.5 BOEHC: KA PEP 488 22 . pyc X145 .

BIEAE AL BT A B R SCRIARA (5 R o
3.2 B fE.

TR A HENAL . BERTIAL PYTHONHASHSEED MR3EAS S E N 0 BHEAE . A A BENLIL 2 BRA
S .

1 Python [ FLIIMCA r, BEREIIUE G A BEHLAL, F str Al bytes (XI5 __hash_ () BY(E” IHEh”
AR BEALE . SR EALERAS Python HEAE f fRFFAE, (HI2AETEIZ A K Python BEREZ [A] E A
=2 LRI R

WA BERLAL B TEAT R HokG OB i A5 R R 26 IR 95 BEEARHERT B, X R AR T 443 diet 7%
RS R IO ERERD O(n?) E 4% . #5205 http://www.ocert.org/advisories/ocert-2011-003.html T f#¥E .

PYTHONHASHSEED FUVFR AW Fs Fh 250G 4 B [ e
TE 3.7 R PRI £ Pl Z20% .
3.2.3 FHRIIEE.

AER H P site-packages HEEMNE| sys.path,
S YL:
PEP 370 -- 43 H 'Y site-packages H 5%

-s
B site WA KPR EET 0 M sys . path B#ME. AR site 2AEMEH AT AN
258 FIX SO (USRS B Al A BTN site.main ().

6 Chapter 1. &4$1T5E


https://www.python.org/dev/peps/pep-0488
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-u
TR stdout FI stderr JEAE FH 25w, EIART stdin i ToES N .
HiE% % PYTHONUNBUFFERED,
FE 3.7 Rk stdout FI stderr FiAE SCAS )2 IAE A F 2o,
-v
T4 — MR T Bl — M5 B, SR HmEir g CCFEAsNERE) . YEE A BN (-vv),
SRR BRI AT (RN SCURAT B — 40T B . /MR R LR I S I E R AL S
%] PYTHONVERBOSE.
-W arg
LAz . Python HYEEALHITERRINTE DL N 217 sys . stderr ITHVELIHE . BAURYESIH B AA W
%%
file:line: category: message
BT, BN E SR T H A e B M EATER AT B — o e st ] 4 il S 54 T B 10 A S A
FE.
FIPAZE 2 A - BRI IR G 2 R IVCIC RS, 575G — VLB I A . JoRm) -
PRI B Z2ms ((H2, TR M — SR AT EA X TORER 5 IE ) .
S R DM PYTHONWARNINGS 33578 £ DA KA ] warnings BEFE Python F2 )7 PIFHE T2l .
¢ 7 B A R A B T R A - R i 5t 4 (BB ZE BRI L T 22 22 11
pilit SOk
-Wdefault # Warn once per call location
—-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn
i%?ﬁ%%ﬂ%*ﬁﬁ%’%iﬁﬁ%% (BN -wi, -Wd, -Wa, -We), MERELTRFSALE NN JiE 2 1 #AEH
7] o
1% 2[5 warning-filter /1 describing-warning-filters | it 55 Z2 407 .
-x
B —47, PASRVFE IR Unix JEXRY # ! end. X T DOS & @44t .
-X
PR T &AL @ik . CPython H /i LT F 41 nl 1A :
e —-X faulthandler |G faulthandler;
e —X oldparser: FHfESH LLQ) fEMT#s. P55 PYTHONOLDPARSER M PEP 617,
+ —X showrefcount MF&fFE5 o TR B MREAS Th 0y 48 4515 ) 2 Ja i th s | T H B 2 1 7
Pt g, e UZE P A shA R
e —X tracemalloc ffiff] tracemalloc it Esh% Python NIEDECAIIREE . BROAGOL Y, A &
RIS RAFAERR BRI (5 S b e ) -X tracemalloc=NFRAME DAJHZ)IRE 13 NFRAME
Wi IREE . 27 tracemalloc.start () T fEFERE.
e -X int_max_str digits ¥ W B B M F AP H B K ERGB. Bl S A
PYTHONINTMAXSTRDIGITS,
1.1. &91T 7
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e —X importtime E%@L’\EF/\*%%E’JEHLIETJ ° E%E%*ﬁﬁ%@%a %ﬁ“lﬁ]ﬁ] (@?ﬁﬁlﬁgﬂ/ﬂ?ﬁ/\) MH
S IE] (HERR IR E 0 T ) TR E 0 R 2 RN AR ] BE 2 th s B ¥A A python3

-X importtime -c 'import asyncio'. HIFZ[E PYTHONPROFILEIMPORTTIME,
o —X dev: JHH Python FFABIA, FIATEEGAE L TG H S FEOT S RS i .

o -X utf8 NIEAERLH OB UTF-8 #ix, Ao BUAM K. -x utf£8=0 B MEE
UTF-8 #5328 (BPEAE & N 249 H shisaG i mtHiE) . #5205 pYTHONUTFS T filid .

+ —X pycache_prefix=PATH R .pyc CHBE A LA & H S MARMBIATHE, A ZCHH .

%JI_LI, PYTHONPYCACHEPREFIX
IRV AME BT sys . xoptions FHHREIGLLL(H.
T 3.2 RCE B BN 1 —x i,
3.3 BiRINEE: -Xx faulthandler j&J.
3.4 P EhiEE: -X showrefcount 5 -X tracemalloc 1T,
3.6 FINfE: -X showalloccount &I,
3.7 FiRIEE: -X importtime, -X dev 5 -X utf£8 &I,
3.8 Fr T HE: -X pycache_prefix ¥ Ui, —-X dev T I FELE i0.I10Base M4 ok 4% P i %

close () FH .

16 3.9 BUE M ] -X dev #I, FEFAFH bl FIARRS A E IS AT encoding 7l errors Z44L
The -X showalloccount &I #FSE .

3.9.14 FEhEE: -X int_max_str_digits jEIi.

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

1.1.4 7 Ry 24 {8 R RYE TR

-J
PREA 4 Jython 1]

12 FHTR

IXSEPRIGAR B2 5500 Python W18, EMTRFEMITIF R Z A RER), {H -E 3 -1 fRobh. MRIEL0E, X477
TEP R AT K S BRI R E .
PYTHONHOME

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

lib/pythonversion W82, HM prefix fll exec_prefix RMZCHENMNEWENH R, BIAERL
+ /usr/local,

24 PYTHONHOME {5 AN H kI, BERMES RN prefix fil exec_prefix., BNWIEEEAN

[GIHME, T8 PYTHONHOME K prefix:exec_prefix,

PYTHONPATH
ISR R A AR S Ly PATH MU — P EiZ A os . pathsep 70 f@lY H sk
MR FR (B0 Unix |- E S 1Mi7E Windows 5 ). BRIAZBSAIEAER H 5.

W1 HHE H Sz A, ¥4 PYTHONPATH 4 H I AT | 42 & 46 Python A8 zip SCF (PR si4miFIE
K)o TVEM zip U AP TRALH

8 Chapter 1. £41T5HE
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BRIAR G| R MO T R ik 42, HiBHARZ VA prefix/lib/pythonversion i (S0 X
PYTHONHOME). B % & XMHUSME| PYTHONPATH,

/AN H SR iE AR R EARR) PYTHONPATH Z 1, 1EG0 ESCHh4E ok i Friiidng. #RK§
& PAFE Python 27 AE NS & sys . path R THAE.

PYTHONPLATLIBDIR
R B A EE e, MS7E % sys.platlibdir He
3.9 B fE.

PYTHONSTARTUP
XU & — AP SO A FR, 1% S0 Python iy 4 2 76 32 B I 1 7R A7 187 2 BT g IR
7o XM SESRZHAMASPATIIER R —a 2 SR P e T, BT E X AR R0 A
TERZ H A ST TP IR Bl H o RIS AT DATEX A S S MR R FF sys.ps1 fl sys.ps2 AN T

sys.__interactivehook__
i filename <S5 % FHiTF 4 cpython. run_startup .
PYTHONOPTIMIZE
AR — D IEEFRS, B M T8 e -0 . R B — AL, ME A Y T 2R E
E -0,
PYTHONBREAKPOINT

WA B AR E, TSNS S B AR R IE — AT R S A T TR X G B AR R
FA, BEEZATHAX SR sys.breakpointhook () WERINLIREZETT, HFHE H S5 HNEM
breakpoint () RKIH M. WHRKRBE, & NEFZAE, WEHY T(E pdb.set_trace”, FFILAF &%
HFAFER0” 25338 sys .breakpointhook () HYERIASEEABAT Al 1 BB ] .

3.7 B fE.

PYTHONDEBUG
BEAS RARBON — MRS TR, B THEE —d 0. ARBON— DAL, W e T2k
FE -do

PYTHONOLDPARSER

WERARFZIR BN A FAFE, WF LS LL(L) fi#tras .
BiEZ ] -X oldparser &Il PEP 617,
Deprecated since version 3.9, will be removed in version 3.10.

PYTHONINSPECT
AR B AR BO— D E2 PR, B TR E -1
S B AT Python (LR IT] os . environ SRAZ B ATERR 7 4 S5 2 il 4G A AR 2
FIR—AAN S it FF cpython. run_stdin.
JE 3.9.20 iR TEEK: (also 3.8.20) Emits audit events.

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

PYTHONVERBOSE
BEAS B AR — DR TR, B TR v 3. MRSy — R, BRI T2
FHE-v.

PYTHONCASEOK

MR E T IWA R, Python ¥4 import iHA)F I K/NE . XAUFE Windows il macOS A%,
PYTHONDONTWRITEBYTECODE

AR BRI — AN S P47, Python AR 22507 S ARBIET S A . pye XF. XY THE

JE —B eI .

1.2. IMBETE 9
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PYTHONPYCACHEPREFIX
R E T S, Python XFAEBE G H XM R AEF B A (pye XM, WA IR H
_ pycache__ H3d, XMHYTHE X pycache_prefix=PATH i&T,

3.8 B fE.

PYTHONHASHSEED
UAR AR AR B E BN random, PO —EEHLE R str 71 bytes W RIG A2 HIFIT

W PYTHONHASHSEED R — KA, B RFVE M [ % B AP 80H >k 2B Bna 7 FE AL AL B i 75 1Y
AU hash() 4558,

EOHIRATIMAGTESR, DA FIFR AR, RIA 4 pyhon HEE 0
.

BN —A [0,4294967295] i NI T REHIEL . T8 e E0(E 0 K54 s A B HL AL o
3.2.3 B IE.

PYTHONINTMAXSTRDIGITS
WA AR BB — R, B PR B E RS &R BEEC AT AR A K R
3.9.14 FR ke

PYTHONIOENCODING
WER W AR BARIZAT RS Z T ik B, E2 Bl encodingname:errorhandler iHAKE
i) stdin/stdout/stderr fff fl 4%, encodingname fll :errorhandler ER4ERE R LT, S5HE str.
encode () RS A .

X} stderr, :errorhandler ¥ WiZnE; AR M E N 'backslashreplace’,
T 3.4 MU PR “encodingname” B4 PULE 2 VT IEAY o

1E 3.6 iU e 7E Windows -, XT38 5 A 1l & G2 X 25 Z 08 1L AR 8 T8 @ 1 i, BRIEIRTEE T
PYTHONLEGACYWINDOWSSTDIO, AR E A& o] i) SCAE RIS TE WA 32 HL 52 o

PYTHONNOUSERSITE
WS E T AR &, Python ¥f A Al site-packages HRIF/ME sys.path,
S
PEP 370 -- 43 H 1Y site-packages H 5%

PYTHONUSERBASE

XA P E%EE X, BELXTEHAT python setup.py install --user By g M KIT5E A F
site-packages H FHEERDL I Distutils 2235 %1%,

S UL:
PEP 370 -- 43 1 site-packages H ¢

PYTHONEXECUTABLE
AR E T IREE AN, W sys.argv [0] FEREBEN AR ERE A ZH ) C i ik mE. X
AV AE macOS _FAZ/ER .

PYTHONWARNINGS
WA B AE T —w 3T WA — D PUE S BRI A, B S T2 -, SR E R
Hat AL e e m T AR P e B
i 7] B 8L S I AR R R T A A M N T 6 Fr & o B A 845 (BB 2 7 BN 0 T £ ZU &1

AR L)

10 Chapter 1. $491T5HIE
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PYTHO ANINGS=default # Warn once per call location

PYTH INGS=error # Convert to exceptions

PYTHO INGS=always # Warn every time

PYTHO ANINGS=module # Warn once per calling module

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

1 2|5 warning-filter 1 describing-warning-filters | it 55 Z2 417 .

PYTHONFAULTHANDLER
MR IR BN — P AEZS 7455, faulthandler.enable () 7EJRENNBEH : 4 SIGSEGY,
SIGFPE, SIGABRT, SIGBUS Ml SIGILL &5 52— AN b F#E DU £ Python [ 345 L. IS 454y
J-X faulthandler $&30,

3.3 BRI HE.

PYTHONTRACEMALLOC
WA IR AR B — D ES A, W& tracemalloc fiHEZX] Python 774 B F) IR
Bro AR (B PRAE T ERER A [ B P B s K ik . 9140, PYTHONTRACEMALLOC=1 H{RFFHL
Wi, %M tracemalloc.start () THHFEF.

3.4 FriRGe.
PYTHONPROFILEIMPORTTIME
S R B — AR A, Python SEEFAK AR T SN, B RS ASH TR
ASIT IR E -X importtime,
3.7 Bl e

PYTHONASYNCIODEBUG
IR AR DS, MAEM asyncio BkAY i,

3.4 B IIHE.

PYTHONMALLOC
UCHE: Python PNAF4 L d R/ BB PRI 1

15E Python T [ ) N FE0 Bt o i -
o default: ] BRIANAE LA

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

e pymalloc: Xf PYMEM_DOMAIN_MEM A1 PYMEM_DOMATIN_OBJ I {# fi pymalloc 4} Jig #% i X
PYMEM_DOMAIN_RAW I {#i ] malloc () K%K,

LR T
o debug: 1 BRANFF LA E22 08 7.
e malloc_debug: 5 malloc fFE{HIASZEEERE T
+ pymalloc_debug: 5 pymalloc f[F{EL LRI T

WZ 1 BRINNAF A HLAF A PyMem_SetupDebugHooks () BAEL (1£ Python W74 Fias 2 231
T .

FE 3.7 MUE MG 30T "default" A3 ECES.
3.6 Bl HiE.

1.2. IMBETE 11
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PYTHONMALLOCSTATS

WR BN — A2 747, Python BEERFR B H K pymalloc X452 X3k PA K AE & P IFFT B pymalloc Py
ATt E S

i PYTHONMALLOC M58 S R I T J C ) malloc () ZrHcAy, CEWIER Python R E A
7 pymalloc, N ASERFgE Z 0%

TE 3.6 WU o PeAR S BUAE 0] AR T R AR T i Python, QAR E R BB N — AN 47 H
P ATATRER

PYTHONLEGACYWINDOWSFSENCODING

WRBEA A S FAFE, WERIA A SO 22 58 g 55 F0 A5 A R 20 IR 2 A B ATTHE 3.6 2 BTy
{H’mbcs’ Fl’replace’, 75 M <x {8 B i BRI utf-8” F’surrogatepass’.

XA PAAFIZATEEIT sys._enablelegacywindowsfsencoding () B H .
B] F 4 Windows.,
3.6 Bl EE: L TENE S R PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBER— RS TR, WG B i G S M S ALS . X Unicode “FAFRFHRS 5 30
Pl G A I TR A, A2 utf-8.

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

PYTHONCOERCECLOCALE

WARAEBER 0, BT EF: Python iy 47 FH Bkl FH& Gt i BT ASCIL ) C 5 POSIX X Ik % i il 4 46
SR E T UTF-8 [t 742,

WER AR B R E (S0 0 ASMRME) , W7 S3AEEAR B LC_ALL RISkl R £ 4 i &,
I HAR 525 LC_CTYPE 28 i) 24 1 DRIt W 5l & A BN © X3k, 3038 b TR HRg T ASCIL i1y
POSIX [Xi, #KJ5 Python CLIRHHE M Z iRz TH Z 722 LC_CTYPE JERIH 45 & i 7 B & 1
1) DX 335 1 -

« C.UTF-8
e C.utf8
« UTF-8
WA RS T A E XIS i —A, A 4R 1k Python 324 T 2 B RFLE 24 BT ERR B4R R B i

B LC_CTYPE B4R, X SRR T RS AR B AIE AT T[] — A v 1) Sl T e R dlase 1 g 4L 44
(B0 GNU readline ) Z Ak, WHELET VR (JCIEIX BEUFFE R A5 HE 14T Python fi#RERS) DA S AE A IH)
IR AE 24 R C I #RAE (40 Python H L) locale.getdefaultlocale ()) & | X
H,

(i 2 b B3 o b A g e X DX i ) ) T — AN X R 5 B sys . stdin Fl sys.
stdout B surrogateescape FHRALTELS (sys.stderr £44%:{fi[f] backslashreplace YA
TEATA] A I 0 —4) o SX BRI ALERA TR W] AR U PYTHONTOENCODING R
BT H B, GnSRROE T DR fFe 4, BE N2 Python iz 4 THRE I AR AL I REAS 52 2 fish 2 it il 4%
e i) X AR AT AL T 15 RS )5 & PYTHONCOERCECLOCALE=warn $-52{ Python F stderr &
HELIEE .

EVEE, BRI i 5 A, SO TR AR G n B AR, BRIN Py THONUTE 8 4]}
FHEAR G ET ASCIL [ DX 3a i gl o O 20 [ B 27 A X o 3 e ek DA Tl AR A FH AscIT MR 2&
UTF-8 VRN R G .

A M *nix.

12
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3.7 B HIfE: WS PEP 538 T #ER -

PYTHONDEVMODE
URFF SRS AE BN AR 2 A AR, WA Python JF 2K, SIAFERVAE UL T B & SE0T#HE K
B TR .
3.7 B fE.

PYTHONUTF8

WEREH 1, W m MR UTE-8 8K, fF uTr-8 MIVERSH: I SCARS D, Toie 24 1 X Ik 1
AT .

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

e locale.getpreferredencoding (
do_setlocale ZEAENER).

e sys.stdin, sys.stdout fil sys.stderr H¥f UTF-8 FIE BT XA 4SS, FHH K sys.
stdin #l sys.stdout |8 il surrogateescape iR Ab S (sys.stderr & 4k %2 i
backslashreplace Y[E7EERINMJRFREFIB T —FF)

YENARZEG APL A MRS, A S 29 APT W KB A R BT T
o WIS, WA A4 2 UTF-8 4t R fifths A SO .
e 0s.fsdecode () il os.fsencode () &ffij] UTF-8 45,

e open(), io.open() Hl codecs.open () ERi\&{#i ] UTF-8 Z5t%. {HZ, TEATEAMLE{E
strict Z5IRACPRES , LI RAE SCARE AT I bR SCE T BB S | A e, AN 2 A e = L
B

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

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

UNSRARAS AR A B S PR I AR B, DA R RO (0 P 24 | s, 14 3 24 B I g bR i o 36T ASCIT
IHER XI5 (41 PYTHONCOERCECLOCALE iR ), I H.IXSiai il 4 40 bi 25 A sl e . #E b3S IH=0IX
W EY, RTINS UTFE-8 fX, Rk HFE B A AR

W DA —x ut £8 3T,
3.7 B IhEE: X E LA R, S5 PEP 540

1.21 FiAEXTE

BB AR R A Python FYIRARAS o= A2 521 -
PYTHONTHREADDEBUG
ISR, Python FfT EJ AL B -

L] ——with-pydebug 4 #E5%E & Python.
PYTHONDUMPREF'S

WISRAE, Python Ki7E K PHMERERS J5 S i AF G PR 505 | T4k
FEFEMH -—with-trace-refs %I & Python.

1.2. IMBETE 13
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CHAPTER 2

T Unix £ & f{g A Python

2.1 FREERFTRZAEY Python

2.1.1 ¥ Linux &g
Python Fil/E K241 Linux ZATH_L, HAER— ML A M . (H2, nT AR L F i St L)
RETE R AT IR BEA R AL PR W Y o X B AT A R A S 408 Gt 19 BT R4 1) Python

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

S
https://www.debian.org/doc/manuals/maint-guide/first.en.html %}F Debian f
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 F| F*

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

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD I/, i PA a2 INE:

pkg install python3

OpenBSD JI 7, {ii ] AR fip -8 i :

pkg_add -r python

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

15
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B4R : 1386 i ' 4kEL Python 2.5.1 f4)R] F HUAS:

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

2.1.3 7£ OpenSolaris &4t

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

2.2 {332 Python

WRARAE B . 9m 1%k CPython, T 7B )2 3R B source « BT DATF 8 H AN B IEACHD , o] DA 3 Bl

) clone o (QUSRARAEEHIVERN T, WIFEEEkED, )
PR R iy S L

./configure
make
make install

FFE Unix - 65 A4 HC BT S 08 75 10 5% AE Python JRACASAYAR H SRR #9 README.rst SC{FH

e make install AIPAZEEENINEE python3 —3EHISC:. WL, BN make altinstall i
Aigmake install , RHGHERLLET exec_prefix/bin/pythonversion

2.3 5 Python #HXBIEEEFOIHF

T AR Z2 8] prefix (${prefix} ) Fl exec_prefix (${exec_prefix} ) BT Z 5,
N fREREA GNU 4 BATTmT BeAHIA]
Flan, #ERZE Linux 25 L, WEMBGAER /usr .

XH/EFE aX
exec_prefix/bin/python3 il RER A O
prefix/lib/pythonversion, exec_prefix/ | HEARERIY) H B B
lib/pythonversion

prefix/include/pythonversion, 15 FF & Python 3 e Alim A\ fRFEES Fr 35 7 in-
exec_prefix/include/pythonversion clude U4/ H IR E:

16 Chapter 2. 7£ Unix & h{EEf Python
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2.4 ZLIf

AL Unix B Python JIAS, & ZEARANATHRATALR, fin:

’$ chmod +x script ‘

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

’#J/usr/bin/env python3 ‘

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

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

2.4, ZIR 17
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CHAPTER 3

£ Windows _E{& F§ Python

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

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

4n PEP 11 fifi&, Python % i O A~ Windows - & 1% SCREAL R T8 Microsoft # A 4bT4E < 52 45 il 13 I 1)
WA, X TEARF Python 3.9 37 RF Windows 8.1 S HJSHIMAS . AISRARTT 2 Windows 7 3¢ HF, %% Python 3.8,

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

Microsoft Store &, & ~F g Python %%, & M FHEAT AL, bLR 6 IDLE SCHABTF R FFHE, L
Windows 10, {ELi] L2224 TR S BEIR FLAWRL 7 . 44 T V62 75 SRR 65 4 3 5 Python K34 T A,

nuget.org =% @, R M T RSN AR R E R LA . BRI THE Python Wsuaf7IA, (HAN R HEHT Hik
AP S T H

TNt &, f Python W/NESEEL, B ASIEAH RATRL
3.1 BERRERF

311 RLE

PUAS Python 3.9 ZERE FLFF AT Ik F 4% - 32 Al 64 RLIARIBATHI . web installer (22440) A/
PG TR, TAER R, RS H 2 FRPTRIOALIE. offine installer (B22%54) O BN
SRR, TR A A0 Internet FEBE T4k, T2 2 F 21,5 3 DA T AAE B 1 A b g T 4R A
v

RIEh ARG, AR OL R

19
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH e aneel

WS “Install Now (SZRIZ:2)7:

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

» Python 2234 B G ] - H sk

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

o QERVEFERF L H U N3] PATH

o PRAET AR Fi AT

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

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

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

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

XLV open () BREL, os BIBRAIK 2 BCHAN AR I RERE 2 H 1R 1K BE R 260 P AT AL
W bR, TRt SR
T 3.6 JCEEL: Python HF 1 XK B AR S HF -

3.1.3 g Ul g3

GAREREFE UL A i se I il A 4T3 8, VPR SRR P e 2l D Hl2e%s, Wi iR A Fae
Ho B DAEARZEF UL IGO0 R BEEX SR, DAR il — LB BRIA (.

BLOE A IR 2R FE )Y UL I B2 %¢ Python, i /quiet BeI. Pkt H Fag BARAGR B dE BEFIE IR
Wi /passive %3, FPAMET /uninstall 337 BIFF 4[4 Python - - A4 BoRARATHTIALR R o

B FE A48 name=value , FeRMATR 0 RAMAAHFE, 1 FRNSAFitk sk B2, 1]
FEIT 52 8691 40 <
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HIR ik ZINME
InstallAl- NERE P, 0
1Users
TargetDir L H HF InstallAllUsers 56435
DefaultAl- | N rA H P42 B BN | $ProgramFiles$\Python X.Y By
1UsersTar- | ‘&% %1% %$ProgramFiles (x86)%\Python X.Y
getDir
Default- 24\l ] P B | $LocalAppData%\Programs\PythonXy B9
Just- INEEE AT $LocalAppData%\Programs\PythonXY-32 19
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ul P iR BN H e X | ()
Custom- 5
TargetDir
Associate- | QIARIAZERE T )Eshgs, WA | 1
Files U B
Com- A oy XHFHIFEHN . | O
pileAll PycC .
Prepend- K install F1 Scripts Hs#@sn | 0
Path 2| PATH PASKE . PY HSnE)
PATHEXT
Shortcuts | WIRTZH, MRS, 3C | 1
R4 IDLE A1 g Pl )y =
In- 4% Python i} 1
clude_doc
In- LRI S 0
clude_debug
In- e 5V INGE ST LS 1
clude_dev
In- ZH python.exe FAHE | 1
clude_exe pgls
In- 4 BEE B F Windows 9 | 1
clude_launcherPython g #) 25 .
Install- KA M P EEE R T
Launcher- Windows &4 Python /a3 35 .
AllUsers
Include lib | ZZ3EARifE FEAIY AR 1
In- LBESR Y1) pip #11 setuptools | 1
clude_pip
In- ZHHATS (*.pdb) 0
clude_symbols
In- T Tcl/TK ¢ Frfl IDLE I
clude_tcltk
In- LA PEMAE 1
clude_test
In- LA S Ry AR 1
clude_tools
LauncherOnly {0 %4 J53i#% . iXKFE TR | O
2 AT
Simpleln- 2K 283t Ul 0
stall
SimpleIn- | fff fl f&jfb %% UL BFoRng | (%)
stallDe- HEXHE.
scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

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

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

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

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

<Options>

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

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

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

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

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

314 RTHRE

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

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

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

WA PAFEE / quiet BRIR BB IR

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

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

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

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

B WA TR A BT Windows 10 B3, FH4E Microsoft Store [ #7414 2 "Python 3.9” .
iR 3354 1) B F 27 Fi Python Software Foundation % 71 - 472%5

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

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

P X = A~ ol AR RIRCAS S J5 4%, Bl python3.exe fil python3.x.exe A python.exe (M
Hi3 L x R BB E AR, BN 3.9 ). TR E-—> EW-—> MA@ IE T, Sk RS,
Wit 58 a4 KRR python fliAS, HHHLR pip I idle SPEFFHY python A—E.

HIPAEH] python —m venv BB MEREEHHE L H A .

WRARC A LR T 73—/ N Python F-RE A MEI/RA) PATH AF &, HFAERHERN python. exe TiIA
F& 3k H Microsoft Store FUARAS . B mHi4e%s, iliH python3.exe B python3.x.exe .

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

ZMER Python, Hi§FTIT “BLE” HAM W MARRFRIZIRE”, SCETE “TTER” HkE] Python, SRJ5FHE H DA
Vet CHIBT. HERHHERIZE 2% Python R fr R FTA MM, (EA S ERATAT iR AU ERSE

3.2.1 251aYia)

1T Microsoft Store [ F A2/ FHIBREI, Python BIA R fE LNt & (4 TEMP ) FIEMEITRET A
Pkl M, EREHARNEIA . QEREADF GO, WFEEE 25 s i AT .

o R A R JE B £ 41 Y, 5 & ) Microsoft B T A1 58 4 A 45 B B SC A%, 24 ui A T

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

3.3 nuget.org £ &8

3.5.2 B EhEE.

nuget.org 52— K5I Python BREE, I THERA 42Jm)Z%¢ Python 1 RGLAYFFLEAE MUY . B4R nuget 2
“NET A BEER ", (H@X T E iy TR RN, EWnl ARG T A,

Vi) nuget.org SRICA KA nuget Y EHTE . FIHAHHEO0 Python TR A A FUORULL £ 208 1.

nuget .exe (4T LHEAJPAEEM https://aka.ms/nugetclidl F#k, Hlan, {#H curl 5{ PowerShell,
il i T H 22058 64 {3788, 32 (i 5o#T A< #Y Python:

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

FORPERFE A, AN —Version 3.x.y . H HRRIDAN - HEG ARRLAEE] T H R, BUAN I
T, THRNAHRSEMAFME, WREAH -ExcludeVersion BT, LA FRRF 15 2 2 M HE E I
Ao Hor R & — L7 Python 2222 tools Hk:
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

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

WH, nuget WA TR, WAZAATLEROF AR SER ARG . 23, PRt H ORI R
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools H3RAb, BEF— build\native H3%. Bt & —4 MSBuild &4 {4 python.props, HA]
PATE C++ T H R %S0k 51 Python 22255 . 40871 BE B H she Az B P (8 AR SK A1 S A

nuget.org | BYAL{E B T /2 www.nuget.org/packages/python X F 64 v jit AR Fl www.nuget.org/packages/pythonx86
PR 32 (A

3.4 T[HRABIE

3.5 Bl e

IRA R EZAT I — M & fe/) Python 351 ZIP SCF. B BHEME RN 7 — N AR —4, AR H
L P EB .

s, MAREITR ULF) SHPRSGE2RE, GiHRA R, REENETEM S L2050
0. AREEVE A TSR cpye SUHELSHE ZIP Hr, H424E T python3.dll , python37.d11,
python.exe fll pythonw.exe . Ak Tcl/tk (35 FrA#KHEIIN, 41 1dle), pip il Python (Y,

Wit AR EATHRAEE Microsoft C iz iy, WL T Aoty g, Sl e &1k
GRAEH P RS sGE T Windows Update H 2486, I HWDUEITE RS H K 13 2| ucrtbase.dll 3£
0

S =07 A %l AR P S AR AT AR 2238 o XA KATIOA SCRHR S AL Python 228K ] pip
KA B R , Al aT DA/INVDHURE pip 0S5 BRI O EUEAT A B HOR . Gl %, 58 = Jr WM R Y AR
FRfg—iiar (AT ) ARBE, PAETT BN B ) P B BB BT REAS A RS B LA AR 7

R TS AT PN ERE B

3.4.1 Python ;2R

JH Python % 55 i I R 7 AN — 2 ORI P TR — 5. AEX AP O, AT DARE R A SR AT U 22 %
W Python WAL IRA . MRIGENZA ZEN] (BEMR, EMZAERERAZ L), AL,

S L T B AT RA T SO R R B R 5 e —Se g, (FOA ) PRt T i IR R . BEE SR [shas, 3%
A S R AR R R Fy- )2 A8 Python EazA T FAIRR I LAE I, 2 BIRUBRCAE BT DAKERE , SCHF SRR AT DATE
BT FERZEFOLT, B E SRS V% A 55 GRS 4R i 0 ey A T RER T Py_Main,

TR B PR T 3 e 4R (A AR BRSO B A B PR T S (AR Y iy AT S B A python. exe 5
pythonw.exe. {EXMIFILT, BAFEFIF RN Python AR HSLER A AR, F HH ol EToisHF H-5 H
i IEAEZ AT Python HEFR R SCIR HIPEIX 73TF K -

XTIk, A% Python nI AT SCIE— AR HsR2e%e, ABRRENIFERAE Bl . B % A
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
https://docs.microsoft.com/en-US/cpp/windows/latest-supported-vc-redist#visual-studio-2015-2017-2019-and-2022
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3.4.2 # A\ Python

I 25075 ) VR P 4 7 B R MO MR 25, 1A Python RATHEAT DA T8 H G . il , o7
FIRRFE KRR ABURS, HIEH A KR python . exe SUEHEMH python3. d1l . Jit MRy
B AR B IR A 7 VR 2225 0 T F et i DA ST 82 Python iRAE2S.

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

3.5 HRiEGE

B T HRUERY CPython BATHZ Ab, A —L8A ST RERME L. DA /23 IO B L = BT RERY 51 3% -
ActivePython HAZ-V-EHAMI LR, X, PyWin32

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

Canopy H A #EaAIHARIF & TR “4xTH 1 Python 3 ERsi”

WinPython F#5E T Windows 1 &ATHL, 85 T @ @R kg @R M T A

TR, X SRR A REAN A & OB AR Python B, I HAS HiA%Z L Python [A1 BA4ES Bl S 45

3.6 fidE Python

BN A P /n A7 7 HIZ 1T Python, #XR] DA JEFE Windows WV EE B —SUBRIAIREE AL &, B AR LR P FR it
TR fSHLE PATH Fl PATHEXT AF B 3Emi, (HX{GEH FRBRA . 2RELk. WRESHE M HZNRAN
Python, %2 & li& T Windows &4 Python jg #) %5 o

3.6.1 HiR: REHNETE

Windows FRVFTE ] FEUNFI RGP K AT EIMFAL &, sl e ar S P A LRI A &
BGIN I EIREEAR, WAT I A QPRI set v

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

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

FE 5 P I B2 PO ER R, VP IR s ES R NI IH(E . @327 python. exe i H
SRUSINBNTF K RAE M PATH 26 R 3l IE R iRASHY Python F % 7k

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

1Eff: Windows 25 il PSSR IRTE R G & 25, XTI RESTEB L PATH I SELAMER .

PYTHONPATH 7AF 54 Python W FTA A A, FBLERAEE S H AR DS 5 B %2509 Python Mi4s 3
RS, IR AR B A
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https://www.activestate.com/activepython/
https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
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S UL:

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables Windows H |1 3f 5% 45 &
iR

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1 T Ilfi I} 15 2 3R
BiAZ R set find

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx T 7k A 1& i #f
BRI setx gl

3.6.2 Fik Python T[H{T3

1E 3.5 fiH L.

B 7 0H E 31 Y Python EREZR AT UGS FAINZ Sb, ST BRI AEAE A 24745 TS 3h Python. 2R )Y
AR AT DA BRI

TEZRARP IR — 0 b, ATRAEERARIC N X5 Python YN B ASEAS KLY (I, DA 2R 7 R e e AL B
TNE] PATH o IR T Scripts\ SUARMNIE . X TR A python izfTi#Resy, JH pip H TG
AR . b, L] DA A AT AT A, 52506 447 Xk

AARAE LW AR R kI, MR AW DB e T4 )y, w8 “Bu0 IFRME. a3, & DA A
Foo REIE T LT EIME M PATH o EFRENF Python Z24% H SRS S| PATH A &Y, MNAS
HAh L H 5500, AEIZARERREIT s (BIETHN 4 H B ETfEE) -

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

3.7 UTF-8 &£

3.7 BRI

Windows /588 1 FI A% G i XA E N R AR Stid gl (ANSI AR TT) . Python i B A Ry SCA SCIEBRIA Y 4
TAER (B locale.getpreferredencoding()),

XA RE Sy A, KR R AR 241 Unix 245403 WSL (Windows Subsystem for Linux) )72 {# il UTF-8.

YRAT DA ] UTF-8 RS RN 1 SCA i b e ol UTF-8, )3 A UTE-8 Bk m] DA T —X ut £8 mrdf1ik
i, 83 PYTHONUTF8=1 FfIEAs &, WS L PYTHONUTFS T f#An a2 B UTE-8 #5ixX, & 0L & 1% % I%
S = TS MO AR

24 UTF-8 Ay i -

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

e sys.stdin, sys.stdout fl sys.stderr HEHdi ] UTF-8 /E8H SUAR g g .
o PRATHER T PAIE 1 "mbes”™ G I 4% 5k R AR g idAg K.

TEYER NN PYTHONUTF 8=1 FBRIAPREE AL B0 S0 AR R GE P T Python 3.7+ W o WERARA AT A
Python 3.7+ N SRR T (R Ge i) R GEdmbd s, R BB IR I PR AL Bl ] -X ut £8 Ay AT

P BIEAEAS A UTF-8 BEUI, Windows A Python 1272 bA FREUL BRI (| UTF-8:
« 54l & TVO A GHRIE /O (1% L PEP 528).
o PFRGRIHR GEF L PEP 529),
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https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
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 B fE.

T Windows (] Python JEzhas@— NS HARF, T3 B (A AT A IA] Y Python MiiA . & FuiFMIA (slidr
47) FERFRE Python BUARKY IR, FH-Kf5E MIH-AATIZARAS o

5 PATH AR RN, E Bl IR e il i Python fiAS . B[] T45 ) 238 A2 R, IFH%
R BASHEY A B B 2 A

JE BRI 2AE PEP 397 HHSER .
3.8.1 Al
M&HLTT

TE 3.6 TR,

4xJry %% Python 3.3 N B i A FHE R Sha e /Ry PATH b RS54 nl B9 Python AR, I
G/ TR S WS 3 v S = i o vt D I B e i K N AR o

Py

BN %2 R BLE 24 B AR 1Y) Python ELE 2 - BRI PAIERR H, I HURHS & iAE A HAth iy 21 TS BE 3%
& 1%3| Python,
QR LR T 2 A U4 Python (4N, 3.7 13.9 ), f&£yEiE % Python 3.9 53] - QAL %5 3) Python 3.7,

Ed e

’py -3.7

TSR AR A T B 2235 1) Python 2 [RGHIIAS, 24l PA F s

’py -2

PiRex % 3 Python 3.x RYSRFT A C 530 .
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 .

Tix fi 4%5

py ——list

27N i E 22 Python JUCAS
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MEHIRE

3.5 B HE.

0158 23 302 P 5 7 I 0A WA 1Y Python R, JF L MEBLEREE (G A B e Fi 0t venv 4B s 5 0
virtualenv TH) AT R IRAS, IS SR 4548 47 e LFR B0 MOREAS T R 2 4 1Y . 304547 &)
AR, T EISRRE, B st E 4R Python LA

MEZE

1EFATE) NI Python JHIA - G]@— 444K hello.py B3, HAGEPANAE
#! python

import sys

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

M hello.py FITZERY H %, HATPA R @4

’py hello.py ‘

NS 2 ST Python 2.x ZEGHYIRAS S EATEN I oK . BAE LR 8 — 47 ROy :

’#J python3

BUAE, FOFIATIZ AN MA%TT El oY Python 3.x {5 8. 5 _LIHAYAR AT/ BI—AF, 45T DATE WA 935 %E ik
ARRERF. B2 T Python 3.7, TSR —4THMCN #! python3.7 , RS ABHTEHIRY 3.7 HUAMF
/%\0

R, SZHEAMAAR, #& “python” Rl 224/ Python 2.x MYEHIRA . X2 0 T 19 J5 A4 &
s Unix, Hray4 python il # 245 Python 2.

MITHFREX

LRI %R R 25 Python SUF (B .y, .pyw, .pyc SCF) MIKHE. XEMRAE A& Windows BTFAT
PRES OB A —ASSCEIy, KFEUHEEAE T, PURCASRT DAGE ) AR [ i TR B A6 1 1 i A
DAY T2 2 Ab ot BN R EhARy nT AR SCRF 24> Python fiftAs , BLAREGER TS5 —FTRINZ .

3.8.2 Shebang 1T

USRI A SRS —ATA #1 T3k, WIFR A 7shebang” 47 Linux MIHADE Unix R GHA XX L4 T AL
SCFF, ENTEFTEIZERSE LRSS NOZ N AT A . XA S 3 e AE Windows | Python A%
AR TR, BRI RGOS T AR .

27 SLF Python JHIAR 11y shebang F77£ Unix Al Windows Z BB, ZRIshek X HFZ “HED @4 kdgd
SRR S . SCRA I A 2 -

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

e python

B, AR MEAT IR —1T
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#! Jusr/bin/python

FEER 2N I BRIA ) Python, RPAYE Unix b4 5% Python IR 244 TiX—1T, RN B L4
RIPAH R sl e i 8ok . WA EHE Windows 45— A# A, #37E Unix A M, IBAEMN %
LA /usr FF3LH)—4> shebang 17 .

A LR B i ar 0] AR FE e A (AT A EZEUAS, 0] DU R BRRAS IR A 1ER 2. It
Ab, ATPAE SRR BERAS Z G U “-327 Rt oK 32 kA, BN /usr/bin/python3. 7-32 Xfi K H
32 {if python 3.7,

3.7 B EhEE: A python jH3fas 3.7 TFhs, RIPAMELL"-64” IS4 64 fiiA . BLANER AR E — D T4
IS A R AS (R /usr/bin/python3-64).

shebang line ) /usr/bin/env JEXAEH AR . 76 T3RE L2 Python fEREZS 2 B, SR FARFER
AIHAT SO PATH PAZRH Python R HAAT SCHF. iX X T Unix H env BJFHITT R, %ARFRAE PATH HUfT#

3.8.3 shebang TS %}

shebang 771 ] AJH i 2L 4% 1545 Python ARREGR I M. 25BIKIE,  AISRAFAT XA shebang 17

’#] /usr/bin/python -v

A3 2, Python KfLA —v LI 5

384 BEX
@it IN B

J& B B ¥ R 3 R W ANani SCPF - FE 24 1 P Y application data” H S P R py.ini  (RPE
CSIDL_LOCAL_APPDATA i /] Windows K%l SHGetFolderPath iR [ H F) A& S BEI#L T [F—

(EiEFEI’\J p)y-ini o MFEI).nd SCHBEH F iR shesity “fEmlE” WA (BN py.exe), W HF “windows” fii4%
Bl pyw.exe

“RORRERF H SR R E R H o SCRSET AT AT SOPE55 0. ind SRR A 2 5L, DN R R s 755 10 19 ini SO
ANEA G Y] FALRAY Al A 1% 42 JR).ini SCPFR R i

B3 X EIAB9 Python kg%

FERSLERGOUT , ATDATE A AL S AR BRAERT,  DATRE i - BT Python fiUAS . HUAS RAEFF A 2 A5
TPk, TRAEREIS IR C) FIRRASUEIAT . Besh, ATDABAinT-327 50 “-647 R4 5E 21K 32 fiid e 64
(VST

B4, —> shebang 1711 # ! python FTRA MARELRF, 1 # lpython3 A —PMHARESR, EHRIFE
A

HRAE A A T R BIBUA B B4, W] DA B R4S B PY_PYTHON DASS E BRIAMUAS FRE £ AR A 15
BRI A3” 1278 B ] DA S8 Rl o iy AT b AR, Hean3”, 73.77, 73.7-32” 1"3.7-64”, (i "-64”
JEIFALE FH T Python 3.7 BB i A R AL S 10 i 3h a8 . )

TR A R B IRA R ERF, WnPAR EIREEAS & PY_PYTHON{major} (HH {major} & LHHfiENY
Bl F AR ERT) DA E e B RAR . AR B TR B X AER I, Bl 2R AL 24 B 4025 (1) Python B ASH- i
H B AR B T BT IR B , RS REARIE, (HIZMA ] BE 1% B9 e 2B RS
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1522 7 MR (major.minor) Python HUARH) 32 £l 64 fiif) 64 {ii Windows I, 64 (ZRANRHIGLZ . X
TIREIRE P 32 (A1 64 RIS BRI M - XXt TR shAe e 32 (il 64 ARSI IEAGHY - AR AT, 32 ()5
BIREFFREBT ) T AT 45 52 AT 64 {37 Python 223 o Xl i AT IR Zh #7947, UHIE PC _E22%¢ T
SO, MAZIEEMIR LM (R, ARITE 32 (K 64 (HAH) Python FIMIR )5 sl @ 15 2 it %
) o WIERTIA, TLATERASUEHIAT LG8 AT EeR «-327 B “-64” JRZR B SIAT N

ZN/E

o IR R EA LI, /74 python Ml python2 RH{# F 2224 1 787 Python 2.x JiiAs, fiy4 python3
R BT 22344 1) Python 3.x.

o 7% python3. 7 RANSE FEATIEN, K MRACDTEEIEE.
o YN PY_PYTHON=3 , fird python Fl python3 HRWE-{ F 58 4235 1Y) Python 3 JifiAs .

o WS PY_PYTHON=3.7-32 , fig% python ¥ 3.7 (1 32 (i 5LPL, 1Mfr2 python3 R i
#21) Python (PY_PYTHON AE AP R Fa e T EERA . )
o WM PY _PYTHON=3 H PY_PYTHON3=3.7, fird python il python3 HRRH4R S 3.7

ERIAFAS IR Ah, 8 T DATE JR SRR P O A INT SO e B A [l s INT SOPER 0K [defaults)
. BERFRIF S AT PY_ BTSRRI PREAS RAR] (R IND U RS AR X R/ING ) o) FREAS RN
FERe A INDSCPE PR E N

i

o W PY_PYTHON=3.7 % [F T4 DA I INT 3C{4:
[defaults]
python=3.7

o E PY PYTHON=3 fll PY_PYTHON3=3.7 #H4T 15 A FNZER INT 344

[defaults]
python=3
python3=3.7

3.8.5 LB

QIR E T EREE AR B PYLAUNCH_DEBUG ({EAi{H), HBh#FRHZWHE BITEIE] stderr (HP: #5616 ). BIRX
SufE BEFRA TUK F st (BB NSRS Python FIMAS . B4R E AR Y IR H A I B T 47 H
F5 Python FIHHHI G217 -

3.9 EHER

Python 3l # Kf H 2 (PA B f51Y site-packages SCF3¢) FEf e e H . G, @R &2 K Python %
A c:\Python\ , WEIAEKIFEAE C:\Python\Lib\ H1, 8 = FBiEEMAE C: \Python\Lib\

site-packages\ .

i SE e sys . path , Q&5 DLL(python37._pth) B{A[HATICH ( “python_pth™ ) [ H) . _pth
SCE, NGB AN ER AR AE € —4T sys . path o HT DLL ZARAY SO 3 3T m] PAT SRR SCPF, -
REEE, LA INEGE AT I AR AR e B ] B A

YISCPEAAERT, KF 20 PrA R MR A &, R R s, JF o BRAESCPE R 474 import site
, WAL TFA site o DA #IFKMA AT R B2 . BEASHAR T LA L83 1 s X T SO AL
ARV site AN ATER], I HARESS S L AR
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R, M4¥8¢ import site Wi, .pth XM (AT TRIZL) Kl site BIHUER A,
MFAF] . _pth SCHEF, sys.path ZUUAHE Windows [T :

IR, BI— D25, %A HX N [T H 5%

WIRIRGAL B PYTHONPATH f7AE, WIFRsTE & prdk, WEETFREMILAH . WiER, 7E Windows
b AR R ERAR AL AUT 2T R, ARG RS SR IR R E S (C:\ 4.

o BANKT N RE P B AR BT PAAE A F B 8t R OB S o B 3 M % HKEY_CURRENT_USER Al

HKEY_LOCAL_MACHINE 4} 3% F ¥ \SOFTWARE\Python\PythonCore{version}\PythonPath
W, A5 40 B ) B A2 2 A BB AR R BOAEL Y 7 R S B A B R B IS N 8] sys .path 1. (3
TERITE TR 2R 80 HEH HKLM, Al HKCU 3@ %% . )

o GARE TIMIRAS B pYTHONHOME , WIAFHAERE N “Python FH %7, &M, = Python W[ AT SRR

BAR T2 “landmark S04 (Lib\os.py 3% pythonXY.zip ) PAJERT” Python £ H % ¢ w4k
F|'7 Python : H3%, MIIEFZCAFRICREHH X+ H KRS INE] sys.path (Lib,plat-win %), A0,
1> Python F§42 & MAFAETETE N ) PythonPath #4351 .

o QSRR AE] Python Home, WA 8% PYTHONPATH BR5iA ., I HARAFFM =50, WA H H A

X4 HEGAB A (Fl40 . \Lib; .\plat-win 4§%).

URAE TP T SCPR S5 A AR T AT S0P I H o 4R 3 pyvenv. cfg SCPF, WIPARAERE -

WK home JE—ANHXF AR, I H PYTHONHOME ARUCE, WIAEHEWTE 4R (7 B 61 MR AR T A & 0]
PATICPRI AR

XU AR

« 1517 python.exe , B 7 Python H (LT HAl . exe (LA, B AR A PChuild Ht) I,

SHZOERE, FAKTNR PR OER . SRR T AL < AR

o 24 Python B TE T —Pexe (ARIFWHZR, ik COMiRASE) W, FFALHEWTH “Python Home”,

BEEE ] TR BRI D AR . IR 2SN R i HAl Y IR P B AR

o AR Python FAFIE 1 1 H Rt HECA MR (FR40.exe, AR AIRMZBIR), MAlks

FREI— 25— LR EARI B B AR A B A

XA LEAEZLKF Python HHZBE LY AR P BTN, DA BCRT B 15 HoAth 22 -

BRI SCPP LS A _pth SCHF, JOP i dr FI. BOR /RN R RISRASAS R b1 03 22
2N site , BRAESIH import site

WRVRAE A SR AT AT SO N # python3.d11 8 python37.d11, #£ Py_Initialize () ZHl,
FE P py_SetPath () 8{ (£/)) Py_SetProgramName ()

o JERERI/EYE TS PYTHONPATH FAEBsh K B N HAEF I python . exe Z HiX B PYTHONHOME .
o WUERGBORRRME I RTmE AW (B, BN MITEEH21T python.exe [ KIR) , WAL

% H 5% P AFAE landmark SCPF (Lib\os.py). (YR, 7E ZIP SRR SR EIZ S, (B 2 )
IEBfir 44 1) ZIP X))

X BERFA PR R G B 22 P SO AR T T R PR — AR ME R B A . 500, el BERAE
B AR P I B 2 PSR, SR — DN EBCRE IR, PR HAR SO REATI IR 75 2 32 B R0 1
R B AR HE R AR Y S o

TE 3.6 hRCH L
o WM . _pth XFLFEIFM pyvenv. cfg HllllER applocal ¥
o MEF SR HATCUASRE, B pythonXX. zip fENIEAERY landmark .

3.6 UGE IR 1E Modules (Avjg PythonPath ) FEYTENFZR g & BB W] DU AT 7
FFA importlib.machinery.WindowsRegistryFinder . £ Windows |, W& KRR TAE
3.6.0 LEFRAR A, EAREFREAR R BT sys.meta_path
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3.10 Bfi ok

B Python ¥ HARZAEITA 15 AL BoAE, {H2 Windows A —LEMUBFRFME . FERRIE ZE RIS AR A — 28
AR J B ik LR 1

T Windows HIFRIERLIRCSRAE mswin-specific-services 7.

3.10.1 PyWin32

Mark Hammond 1] PyWin32 g —4 i Tm4% Windows Fie SRR . X FEDLU T SE AT |
o LR G (COM)
« Win32 API
o HAEHE
« Microsoft Foundation Classes (MFC) f F1 A
PythonWin J& PyWin32 Pfff7 i) —/n i) MFC W REF . B — DN E AR ik A IDE.
S
Win32 How Do I...? Tim Golden 3%
Python and COM David fil Paul Boddie

3.10.2 cx_Freeze

cx_Freeze 2—> distutils ¥ (Z 0, extending-distutils), ‘B Python JHIZR £ il v $hfTH Windows F#
J¥ (*.exe XM, FEMUMEREIS, AREUATASN R AR R FRR 7 M IG5 FH P48 Python,

3.11 # Windows _%gi¥ Python

WERARAE | O 403% CPython, 1 GBI 230 source. o A DA F & EPRAKEAN, ol LEHZLH

checkout. .

JEAR TS A0 Microsoft Visual Studio (i #4@HfR o Jy SERIT H SCIF, B2 M THEE J5 Python HUAS 1) 44 -
REEFALT PChuild B,

KA PCbuild/readme. txt PASRICAH KA SRR —fE & .
AP AL, %27 building-on-windows .
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/win32/com/component-object-model--com--portal
https://docs.microsoft.com/en-us/cpp/mfc/mfc-desktop-applications
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
https://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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3.12 HipFH

% Python HIRMT A, AHESCRFVARTE &R — 285 (T s 80T 2 AR ) . ## PEP 11T
SRR AN SRS T BRI R

o Windows CE M Python 3 JF48 A2 FF  (ANS RS 28 50935 )
+ Cygwin <https://cygwin.com/>_ Z-3EFE P LA 72255 Python fERELE HOTHEE.
R EGIRF LT V-5 EANE ., 7525 Python for Windows
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https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://github.com/python/cpython/issues/71542
https://cygwin.com/packages/summary/python3.html
https://www.python.org/downloads/windows/

CHAPTER 4

# Mac _E{& A Python

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

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

4.1 FEF0%3E MacPython

macOS M 10.8 [RFF-Gh L SER S T Python 2.7 o WNERARFA 2, /R AT PAM Python B3 (https://www.python.org)
G TORT Y Python 3 AR . AR B 241 Python 17 38 F —#H” A, B0 PATE Mac 13§ Intel &SR
PPC CPU iz17.

PREHE S B AR PE A

« &f—/>Python 3.9 IFRAEARH Applications ICfFJerf . FEX BARH PAJRE] IDLE, B21ER
‘B 75 Python BAT bR HELLGHS 7 A TF A 318585 DA K PythonLauncher, & £ 57 4L BEAE Finder HrX; Python
AR R A

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

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

IDLE 40— MEIISER, SRVFIRTT Python SCRY . 2R 2 Python W T, ARAIZIT IR I L% SR H 3L
4

ASRARZAZS HAt Unix *F-& LR Python , AR AR L BT %M Unix shell ;21T Python JAIASAY 7>«
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4.1.1 nfTiEeT Python Rfi
YRAE macOS _LJT4A ] Python 1R 47 )5 ¥A @it IDLE SET K 3858, S ML EFTIDE VA S Ak IDE iz 47 il
JAFE B

HSRARAE M At B 1 Y iy 2472k Finder HIZAT Python I, VR E el 2— il av ok B2/ A . macOS
HHF T LehRER) Unix fr 4140545, vim fil emacs g2 Hib 2 . WRAREE A F Mac f4iEes, &
E| Bare Bones Software [/} BBEdit &f TextWrangler (| http://www.barebones.com/products/bbedit/index.html
) RANEEREPE, A TextMate () https://macromates.com/ ), HAhgmH#E0HE Gvim (http://macvim-dev.
github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).,

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

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

4.1.2 iETHERAENEE

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

X Python 3.9, {RAJ PAffifi] python E(# pythonw.
4.1.3 B8
macOS _- /] Python 351§ Fr A #nEY) Unix S3548 &, U PYTHONPATH , {HJ& M Finder J& 2 27 130 &

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

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

4.2 IDE

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

4.3 ZFE5p ey Python g

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

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

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

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

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

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

4.5 7 Mac 4 & Python i FHIZF

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

4.6 Eih3FiE

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

T —A FI R %2 MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER B

ZRAE RRFNE R IT 2R

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

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

RIEXTHRR

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

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

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

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

2 W variable annotation, function annotation, PEP 484 11 PEP 526, XTIHITHEE A NE .
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o KT A TERBOR T PRI A RS (B8 name=) BN STERTRIAA > 7St
ME A 28BIKE, 3 A1 5 FELATRXE complex () MM HIYJET K724

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

o 2 Al ART RETSHNSI ESHOTHIT SR ENIT L DA G A A A
* fyiterable B TCRBMEA . 2BIRUL, 3 F1 5 FELA TR Py jm T UESH:
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complex (3, D5)
complex (* (3, 5))

SR KRR R . A BN S, calls —7 . U, (E AR T
KRBT B AT ISR G R B

7 & Wparameter REFFZH , HIWEH SHGESHX AL PEP 362,

asynchronous context manager -- 525 |- F S P08Y AP R BT E X _ _aenter_ () Ml __aexit_ ()
F¥ERA asyne with A HPIIREEIE TS . B PEP 492 5] A,

asynchronous generator -- 5535 3% 1% [B{E M asynchronous generator iterator A%, BE5{ ] async def
T LR R BARAARL, ARRZAATET B vield FEX A4 —FRIIWTE asyne for fEHH{H
.

AT 7245 5 AN ae s L, (EAERSEES OU N R BE 248 7+ £ m Bk K& . WERTFEIE A
HARE S, T A FR ARG

— RPN RS await FIAXEFH asyne for PAK async with if4],
asynchronous generator iterator -- 5335 H: g 85351088 asynchronous generator PRI RIS .

WXT R & T asynchronous iterator, 4{#ifH __anext__ () FYERHB SR B —/NAT SRR R PITHE
A s R A U L) T —4> yield ik

f4 yield QUG AL, JCFEM A GRS (IR RATHR oy FA). %
R BERRE TN anext () BENATFEMEARKELN, ©2MBIFLRASNT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECX R 7] 7£ async for i A) o g A A9 X 4. 620 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 5253508 SE T _aiter_ () Ml __anext_ () HEMXIE. _ anext_ W)
R [Bl—A~awaitable 3%, async for SACFLFAERIIA __anext__ () BRI ] AT S5 R X
% HIHE| k—4 StopAsyncIteration F%. fj PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- [ZEREN R BETE await FakUP RIS . v AR coroutine B2 HA _ _await () JTER
S5, ) PEP 492,

BDFL “& B -25M#E" M9 45, Bl Guido van Rossum, Python 813 # .

binary file -- JEFISCHE file object BEWGEE F 7 KAt fo T HERISCAFR BT HE A 2 EHIEE (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

TS Wext file TIRREWSIES str MRAYSIFXTR

bytes-like object -- ‘7= i%I%} % 7+ bufferobjects F H.GE S i} C-contiguous Fpp It 4 . XAIEFIA bytes.
bytearray fll array.array X%, PARFLZIEE memoryview 5. BT G0 #E L fp — i il
BAEEAE PR XS EEIE RS PR S A SGE T B R

FLCR AR ] 2R R . XM RAE SR PR R TR R ARG R
Bl T44% bytearray PAK bytearray i memoryview. HA#MERR I HiRRAF T A W] 2%
G KT RIRY); XS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘7 ity Python JEfURS S #i4i¥ 7 5h%, I CPython fifRé s o7 Python 2/ ¥ YN EAIE. 7
LR ZAFAE cpyc S, SRR AT A — SCPF IR R EpR (AT DA G 25-K5 U 38 4 150 7
T o R PEEF” AT T I AT AR A LS B i virual machine 2 . WERE AR Python
FEAUML BRI 7 A —Ed@ i, A —E BEFEA ] Python fRAS L3R4S
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FAHE SR AT ATE dis BRI SR & .
callback -- I —ANER SEBE A LA RATEA K (g 5o 20 e 8 1) 7 iR e
class JI A8 P WG INBNR . 2 SGHE & R HZ 0 S BB THAE R v L.
class variable -- Y328 i YEJS g CHIAE R, I HAXPBRAEZR 2GR BT (M AR AE 2R LB B0 -

coercion -- SIS BG40 S PN RS AR, —FRSEA A SO R A o —Fh R,
W, int (3.15) RERFEGERBEAICONEREL 3, BE 3+4.5 W, SHEFRBA—E (— int, —
se float) , PHE AL FIZRBUA BERI AN, MNFFT] % TypeError, MR EAT 5 A AAELALH],
FEFF UL ZI0RE B W] SR SR — A IR 2R AL, IS £loat (3) +4.5 MR 3+4. 5.

complex number -- 525 XEESLE ARG R, HA I BEESERR A SR — N AT AL
FRHCANL (1 BPP IR PSeRssl, WWEREFP SR 1, fETR2EPE N 5. Python NE T X
BOWSCRE, R TR2EbRE =0 B A —1 5 JE%, B0 3+15. WIRFEE math BiH X4 A%T
AERORAS, T cmath, EEE A E— A RS BB R . SRR R B, AT
LA 245 AT 4] i A

context manager -- I F3CEPIZS 7 with BRI, B EX _ enter_ () il __exit_ () FEEFRE
FIAFRSHIX S . S0 PEP 343,

context variable -- |- F 30 5 — RS H g 1) LT SCAT AR A R FEIERAS & X BT IEL R /AT
PR PATER AR DA A AR R, Ak, P E R OEERR, M PITEET s sEZL
A ERSC, BT SRR R R RS AR B TR . B L contextvars,

contiguous -- ¥E&; — NZ P UNR R C i 420 Fortran % 42 WA 2 IESEN) . FE4EZ b2 C 1 Fortran &
M. LE—YEB T, BTA 4 H O E NFE R LA SR HES , R BT LAI I RS Y . 1E£
YE C-IELHA T, “:‘li’ﬁlj\]ﬁiﬂaﬂtﬂliﬂ e a— AR5 1A 4% H R A . {HJ&FE Fortran 425040
T2 A — AR k.

coroutine -- PpfE tHEERE THIFERE — L. FHIRE ] ATE %*5 HEAFHAES — B . PMEN A DAYE
ZAR S EHEA L IBHAIKE . B asyne def BRI, 2L PEP 492,

coroutine function -- PpFERREL 1R [B]— " coroutine S AR . TMERE AT asyne def iEAEE X, I
T REfLEr await. async for fil async with o, X2 A PEP 492 5] A/,

CPython Python #ifEiHF FVE LI, 7E python.org b, "CPython” — i F T-#E % BEHFRF I 55 B 15 HoAth
SEPLAI A Jython B IronPython FHIX 51

decorator - B4k JEIEH Y — A FAUGEC, AT Curapper FATY AT RACER. R0
T f34E classmethod () fl staticmethod () .

MR R —FEIRNE, DA AR BUE TR S ESE %4

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

@staticmethod
def f (arqg):

AR HE S L T2, (R R . A SR MR AT 1T 2 0L s BOE SO 2858 SUR SO

descriptor -- fliif %5 (LAE LT __get (), _set () B __delete_ () FEMMZ. K KEH
DR as Iy, ERERISEST M ST R A RN A . Sl EOLT TEH% a.b AR, B E B
—NEYE SAE a B FULP AR A TRN b XEGE, (HAR b2 tikas, WS8R b
TiiEe BRI ASARE 2 IR A Python (1 ¢ 58, [RIAIX 2 17 2 HEEAFIE I BLAE , (045 B4
Triks JEE. RIE. BESOTIRLA B ERI G T A
A KA ARITIEME 25, HZ 1 descriptors B fHA R 159 -
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dictionary -- “y 8t —ANSCHRECAH , H b B4 R A L S BAH B i (. ST DURAR{T RS __hash__ ()
_eq_ () FEAXSR. {E Perl iE 5 7 M hash,

dictionary comprehension -- “y2Jitffi 55X Ab ISR G ) I SRR 3 J0 2R I AR [l 5 SR B —
BEY, results = {n: n ** 2 for n in range (10) } ¥ER — I H¥En Z{E n ** 2 HYmL
S A F M, 20, comprehensions.

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHXTER IR N F
HALE . AR T FHS N SSHE, XEWRE LTSRN, MY SE . BT
O R A BUE 3, AT 1ist (dictview) . & dict-views,

docstring -- SCRY AR (38 s ISR — DRI IR FAF s . EE USRI TN &
BB, Hu RN B A R ERIRAY __doc_ @M. mTEITFRIBNA,
PRI X R A TR A L 2

duck-typing -- P87 R Fg—FhgRFE RS, B AMREEERIT R A0 e L2 B A EMmED, meH
PR R s o sE M (BRGNS, mpERWGM T, IPAE EMmaN . ”) hT e
P AERRE 28, it RIS v el 2 SRR T R, 19 2RBLE R type () B
isinstance () Kpill. ((HZEERENFIRB0] DAMIH 48 248 % E0rhse. ) MAEES R hasattr ()
K 2 EAFP 4Rfe .

EAFP “RJFIHORIF T A )" (33O S . XAl Python 5 I AUTS 2 5 MG £ B i 75 119 B ol MEATAE
HAEBGE FRINHH P B o X PRI PR XA I RF @ Kz oy Ml except 14T, THAIN
N2 FELBYL WA, #ILT C SF R HAIE = .

expression -- LA W DK FAMEMTEARIC. BAihil, — DRI ITCROIAFIHE. 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR —ME. SHZHAMEF AR, HIEAES
i PERE IR IEAFFEA BB R B statement , B0 while . WR{E 28T A AR RA .

extension module -- §JEEH DA C 5 C++ S WL, (] Python [¥) C API 3R 515 540 DA K PRI i

S

T2 H..

f-string -- £-P4F i A £ 80 F " BT TAFER T IEE B AR R AR S A A AR T ELY
fi5. 2, PEP 498,

file object -- SCAFXFGR XML ) SC{F APT DAREI N EBIRAIXTSR (A read () B write () IEAERYIT
5) o MRIEHAET SRR, SO R AT DAL P BLSCREAESCHF, XA f, SR M@ ISR
AR (PIANbR R A/ . ARG BT, IS ) . SURR R WP ST R 3 2 80A.

Sefr b A =R BIR SO SR SRR =] S, G — i) S DA SR . BT E
TE fo b, AIE SO SR TE e A open () PR%L.

file-like object -- LTINS % file object B[R] il .
finder -- #ER2Y —Fh S22l A R T AL loader XIS,

M Python 3.3 FEAFAEP AP RAI By Tk 253K % LG sys.meta_path {[# [, DA Kpath entry
finders Bl & sys .path_hooks ffiff.

WL 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- [n] FIUEEBRI: 1) T 45 A B BT BB B Bk . 1al N U BRE B B 2 // o BN,
HikX 11 /7 4B EERRE 2, MEZMRWEF SBMEERERR 2.75 , HEFE (-11) //
4 23R -3 RPAXSE -2.75 @ TRy ARSIR45 8. Il PEP 238

function -- g %L 7] AU A 3 3R [l S AME ) —d1iEA) . 38 R] DA HAR A BB Z A A2 HAE R BUAR ST
B . 5 Wparameter, method F1 function 2577,

function annotation -- PEhRTE R4 %) B EUE S 80 R [BH{E R annotation .
PRV R IE T R 2042« BIan AR s Z A int SEOF LR E—4> int {H:
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PR EAR YE TR A TR I function —Y .
152 % variable annotation 1 PEP 484 Xf W I GE1HIA .

_ future__ future {&4], from __ future__ import <feature> F§/RImiFen(di AL R K1 Python &1
A B R AR v BB NS SOR GRS B, future BIHLSCRYICSE T AT AN feature BUE .. @t
T ARG X AR BORAE, AR W] AR B IR R A T B e O A B E S AR B (e
TEAATEH A BRIA

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

garbage collection -- Ki ¥l [nIic BERCR P08 (8 F 1 P77 23 1B 1 5 #2 . Python 23 1 5 | F T HECRT— A~ REAZ A )
FFTWAGERS | FH B ER LR [0 SR A TR [ o W] DA g ARt 42 il s 3% ol it
generator -- /L3S iR [8]—"generator iterator (PR, BAEERMBBEWEE, ARDSAETHAE yield £
IR PAE =2 — R YEALZS for-TEFAME F g2l 1t next () PREGE—FRHL,
HE B AR, (HAER S T T RE R FE A m B RS, WRF RGBS X, i
FH AR PAEE Gt o
generator iterator -- LK 235 RES generator IRET AN S .
B~ yield SIGAFEEALEL, CEMLEIEPIRRES (BRI SRR vy 154)) . 241% & R
BERBWER, ESMNEFNBEREIAT GXS5ERIE AT UG 0358 R 2= AR ) .
generator expression -- /L RN RE R R LR B ERE LK., BEHEERG N EELLAX, FHRE —
A~keyword:/for A, & X T —AMEFHRAEE . J5 B AT—A 0] %/ keyword:/if 4], PARE G #iEK
2 NHNZE R B — R YA

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

generic function -- {Z IR Ay A (1] ) 2R AU S BUAR [R] 5 1 2 R BT AL ) BR S . A T Inh 2 eh IR RE SR
e 2 A RS S B
Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMigsPA & PEP 443,

generic type - {Z% W 2H{Linpe; JEEH 1ist Bl dict R AR, T R 2RF fzit.
WL S Z R4 . PEP 483, PEP 484, PEP 585 fl typing Hifk,

GIL 2l global interpreter lock ,

global interpreter lock -- 4 JRfRESS B CPython fERELR TR B —FHLE], ERPRIE—m 2 A — SRR
AT Python byrecode. WML T B EXT AL (035 dict SFEENERA) X ETIR RAE
£fiifk T CPython S8, Z5 B ERERS N (TSR RERS 2 s 1T 68, FLACH W4 i THE2 AL
AR I T
A, FEEEHRUE PR B =07 PRI R B T AR A T B  E AT 45 R 4 EOMG A B RE B GIL
Ak, FEPAT VO AR B 2L GIL.,
PAERQIESEEL A2 At MfRESR (REDATEZN PR EE B L8l ) S AN, BROMAE R
UL AL R th e RE A2 BIRe . FRATINK, SElRth AE A 2 i e i AR AR AR B AE 2%, AT ¥ 4k
A

hash-based pyc -- J&-F W A1) pye (0T B 15 ST B4 WG (I T I 5 J 185 o5 B R DA i A O HE R 2 1 T 2 A7
A, 20l pyc-invalidation.
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hashable -- WUy — > %F 500 M 7 (8 Q0 SR AE LA ey LI N6 R e s, SRl Tob A (BEFREAEA
__hash__ () k), IAIPARI HAb R Rt AT (BEFEEA __eq () F¥E) . WBHEN G0
TEA MBI A E L &5 R A & A .

TG A PSR SRR P SR AR B A BT, PR DAk S B 8 A PR S8 s A fEL

KZ % Python HH R AT AE N EXT QA2 rI WA i) WIARZeds (Blang) Rali ) AT A; ARl
2ty (BIATCA frozenset) (M EAIHYTCR LN AT MG A A R AT AR )@ SRS BN R 3
IR EFELEN—E A ME (R25 B0 E), ENmMmaEnEs2s T e
id ().

IDLE Pythf(;n H IDE, “GEIF A 525" PSS . & Python ARl A4 TR PR HY B9 B4 g A A RE
R

immutable -- AR[AEXF G BAT FE RN G AR RUFEECT . FATHRAICAL KRR GBI
Ao QERIDIAFAE— DA RE, WA BIEEIRTR . EAERR S B A R R AR,
BN UL

import path -- AW HEMIE (B2 458 ) ARMPE, Sglipath based finder FSEERFA
Hir. FESAR, WAETFREFKE sys.path, HINRGARUEHETTREEE B __path
JE .

importing -- § A &ML 1) Python AL RE A ) — MEL ) Python A5 Rt A (A3 2
importer -- Ay BRI IEBIINTS; WAL BEE T finder XJg&T loader

interactive -- 22 i, Python f— P32 B MRS, X RWE VRV DAFEMRER TR AT M A B AIRE, A
JESLEIPATH ARSI . HEEEA S TS python (NARA GG, B0 AMITENL
SR E R TR ) o X IR AR B B AR N R A ) — AP AE R A R 2 IR T
“help(x)*)

interpreted -- figBE%Y Python —R@FMEREALUE T, S MM @aIFANUE S, BRI KB b T 17 4
AR BIAFAE I A TR o SRR PR SO T DA B AT AN A6 S X B T AT SO st T R
BT R R B R A AT AR R, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fBEZ JEPH 44 ORI, Python f#REG-RFUE A —ANFRIRIZ T BT B S BT
HEAECTE, AT R N A5 . BIES 2RI R DI 2 o X bk P e BT
HZe 55 5 U R A AU HAT o 7R K PRI BERAT R AU T RE B B A P s, PR LB MR ) B U
EAFAR (L0 1A R s L 45 ) -

FRREAR S SR I R A __main_ BEHREETIE T IA C 58 AT -

iterable -- n[IEICX S GEASZ — R [0l H R BT A X 42 . AT IEAC T G B PR A A 2R B (il 11ist,
str fil tuple) DARFELLAEFF AR BIGIAN dict, ST £ DARENT __iter_ () HEBZEM T+
) 1B getitem () FIEMMTE H E LENE,

AERXTZT T for TRFRA SV Z HATFZ Z— NP AT (zip () map () ...)o B—AA[EA
MENERSEAE BN ERE iter () B, BELREEZSRMERE . XSG TAMEE AR —
UCPEM 7 o AEE R AT S0, RIEFE AT L iter () 80H B OABERIXTSE . for iBASN
PR E S ALBEAREEHAE B — NG B A iy 22 728 B TR AEDE I R RAFE R . S Witerator . sequence
PA M generator,

iterator - BARURF JRFIR —EHBLIRRMIXT S . ERMAIBAAN _next_ O ik (B HEHNE
PR next () FFBAR IR H A 4 BEA BTG % stopTteration ¥ . FXm%
AR PR BRI O AR, RER I __next_ () TIHAR KRG stopIteration 2. ik
ARG __iter () JIEAPRIBMZENAXIR B 5, HIGE RS2 E i TR NS,
AT HAREAK GE MR . — A BEWPIINEIRLE S Z R EL PR . A
X (B List) FEAREFRITHAEA iter O BMEEGRTE for JEFF AT EMERS A — DTk
e WERAEBEE DL F AR 10T 28 AR I 22 3R [l 2 Bk AU AR e R ) — s U 4, (A
BRI — R
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W25 E £ typeiter,

key function -- Bt pR %y G pR R PR BE pR AL, S REAZ AR o] T HE /P el HRCLAE A AR XS R - B, Locale.
strxfrm () AT TG E KA HE Y 29 %€ 1 HE e i -

Python #4715 2 T H ¥R a1 A 48 ok BOR #2 l C R HEAL 8 H 7 . H P A3 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby ().

A NMERECE Z R . B, str.lower () H¥ETTAMMEZME K/ NEGHEF SR L. T 5b,
FERAH AT E T 1ambda FARCER) 2, FlUl lambda r: (r[0], r[2]). ifF operator Fikhig
T = ARG SS . attrgetter (). itemgetter () flmethodcaller (). W&H WiHEF
— DASRIECA A e e 55 s 191

keyword argument -- JeHt =25 5 Uargument .

lambda i~ B fliexpression ¥ U HE 44 IWERBR K, Fk X AR I PORME. 18 lambda pREUH F1E R

lambda [parameters]: expression

LBYL “SEEFJGHER XS .. XM 5 E XAg AT sl g 2 il B ke A i fe 4400 it
WAE HEAFP JE B e, HRE s 2 KEMH 1if 54,
TEL LMY, LBYL eS8 “&F" M “BR” kA FMAwg WG, plan, AN if
key in mapping: return mappinglkey] A REH TEREERAEZ 5 HAMLFEIN mapping 1 F5 5k
T key T HEE o KA DT S A B sk (5 EAFP 7 SOk f R o

list Python P& ) —Ffisequence. BIRA NFNF, (HHEELCITHAE S P rofemIpaEEs 3%, HoAiRIeE
PRI RS TE) A2 2% BE R O(1) o

list comprehension -- BIAEHE SR 4 51—/ 1 1) 47 2 3 5 70 2 9 3 ol 8 55 21— B 0 5
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] K10
| 255 o P S SRR BT N FEAF S (0x.) M. Hoh if PR AT BERY, A SR Ag w0
range (256) HHITATCEASPALEL,

loader -- MRS TTMARIIIX S . BAIE X440 load_module () B . MEkasiE H—1finder
R, S 0L PEP 302, %fTabstract base class v] Z: I, importlib.abc.Loader,

magic method -- BEAR Jj7k: special method WAEIE R [E] i .

mapping -- W5t —FP SCRHE B A RIS T Mapping B MutableMapping fliG I Frfle B4
NS, W2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JUPRIEA LY sys.meta_path B RATIREIH finder. JOREE S Spath entry finders
FEAE RIAHIF A ] .

{EAE importlib.abc.MetaPathFinder [ TG E WS SC LM ¥

metaclass -- LR —FTRIEERZE. K8 LWTRY . KPMAERINEK, JuRNTEHEZ Lk =13
FEQUEAHR A S o R 8T 1) X G (4 i R 7 AR = B i MERIASE B Python [ 5Il 2 AAET AT AR
B HE SO KRED N FORIEATERXATH, HSFE I, oA TS AR T (oY g oy
Fo ENEPHTICRBIED N HE ., BMERE L4tk IRERTR 008 KR, AL HAMFZAES .

T £ 13152 I, metaclasses.

method -- )57k TEISPNERE HTREL . WERVERIZRBY SO — @R, R S RS AN
HEE—A~argument GAE 44 M self). S function Flinested scope.

method resolution order -- Jj LN 7 VA MRATIT 50 2 7E 2 4% A D1 R R SR B R BT W SEJE )y . i
2¥F Python 2.3 7 MM THEE 2.3 BGE Python T e it B AH 26 B vE 116N

module X5 Python fUH Y —FRZH LR . A AH R ALY ar 44 25 (0], Al 54L& Python X4, ik
@ i importing BAERE N7 E] Python H1 .,
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5 Wpackage.

module spec -- BiJ LR — A~ dp &4 = 0], Hd & H T s By X 2 AFE. & importlib.
machinery.ModuleSpec LA,

MRO Z: i method resolution order ,

mutable -- WXL AIAEXIRATLATER: 1d () PRAFIEE R OL T S HIRUE . 531§ 2 Wimmutable,

named tuple -- HL# 8l ARifi “HA04” "HTAEMAPOR G4, FF HHAPRRIRS DoRIEREH 458
PRGBSI Bl ik v BESTAT AR -
FLENERRE T AL ICH, 4 time. localtime () fil os.stat () WRMIE. 75—l

sys.float_info:

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

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

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

True

AL B e e WERAL (BN BT 51 ). Hehh, B SO al il 7 AR E O tuple QR E X
AR BT SOk . XN DLF TS, s M T #i%k collections. namedtuple ()
. Ja—For e S I — & T T 5 N BR A LT A s ik

namespace -- iy {430 4 BEEAFBAE BRI, 2 S EAE R SRMNER, B8P inE
A m] (FEHEZN) - finss 235 (BB B 1 a2 i 28 R SCRpBEEUL . 4N, % builtins.open 5
os.open () A[EIT H P12 25 [ X A3 i 45 25 6] 0 30 5o B A A A5 SR A eR BOR 5 B 2 i
A E AR 4E M. AN, random.seed () B{ itertools.islice () XS VLN TiX LR EE
i random 5 itertools BLlesHISZHLA .

namespace package -- iy #4455 [W]{0 PEP 420 5| Af—F U8 FHAE T B s ipackage, 144 251040 AT
kIR, Hiid iy Sregular package RNa], PN EATEHR __init_ .py X
HA[ £ Wmodule,

nested scope -- iREAFEH £ —A~E GERING A EREE S . BN, 765 —REZ Mg X R EmT bAg | H
B AR B . TR B SR O 5 A R R TCRL . iR A i s S AR 2 BR T i N ZE
M. KU, &R ENESWER T 2R 20, @i nonlocal KEF ARIFEAINZEH
.

new-style class -- P AR XIT H 5l ST Fra B3R 2B AT IHFRIE 26 5561 Python it v, HA =t
JERENE [ ] Python iy o RIGHEFE, B4 __slots_ | #iidfF. $5MEJEME . __getattribute_ ().
KB ERNBSHES.

object -- X4t (LM EAARGES UBMEEE) PAKTE XATH (h¥E) BEdE. object g T ilnew-style class [¥)
WIZ LA,

f, — A A TR a3 ) A0 25 T 601 Python module, MAZA L, 244 _ path_ JE&PEAY Python
(8o

Y52 Wregular package Flnamespace package .

parameter -- J6£ function (B{h¥E) & X F L LA, BI8EREOT A2 — Nargument (BRI L0
WF, 24%%). ALMES:
» positional-or-keyword: BB KT, T7E—ATTAMER L F 520 8 AT DA X 42 5 S 3 1%
AWES . XeARIES AL, BN foo 1 bar:

def func(foo, bar=None): ...
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« positional-only: {LFRALE, & — N HBEHEAE L A S (WRALCETE 2wl i A R BUE X
MIESHNEFENZEEE A/ FRERESL, BIAITRIEI) posonlyl Fil posonly2:

def func(posonlyl, posonly2, /, positional or_keyword): ...

o keyword-only: {{FRIBET, F5E N HABHE M K BEFEAMNSE. AR A FIE S v] 3l 7 R
5 U6 BV 0 A S B B0 6 AU B2 AL * 7 X, BV
Ty kw_onlyl Fl kw_only2:

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

« var-positional: ]S, Hi§5E W] ARt — MEBECE R (L B S B B S (BEITE A 2
CERNESHZIG) . ZFES RS AR * e, BT args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZIHE, H5E W DR PUT ARG R TSR0 (EITE I S B B K
FSHZIE). BRMESAEIIEESAPRETMEA ** e L, BIA LR kwargs.

FEZ Al VAR 48 E AT A ie B4, B R] AS LT e S 0008 i BRI -

2 Wargument RiEFESE . SHEESHXR AP HE WA, inspect .Parameter 2, function —
4L K PEP 362.

path entry -- BEFEA 0 import path W —ASBANMNIE, S¥ipath based finder AR FL G A BRI,

path entry finder -- P12 A A28 (F—RT RN %3 sys . path_hooks (Rfipath entry hook) & [8] ) finder
ARG g IR i path entry g (AR
152K importlib.abc.PathEntryFinder DA TR A DRSS RIS 1.

path entry hook -- 48 A VEg¥ —FP Rl XIS, FEHITE AT A 4R R 2 parh entry H BRI DL T Reds (58
H sys.path_hook |3k [Bl— path entry finder,

path based finder -- JE£ T BRI A RS BAAI—Fh Lk 12 & 3% %, AIHE—ANimport path T FAS R .
path-like object -- JEFEHX 4t E— A LRGBS . ALK RO AE DN FREEEN str 305
bytes X%, BA[PAE LB T os.PathLike MPAIR SR . —/37FF os.PathLike PMUAYXTS

BV os. fspath () BREFEN str 8{F bytes BB M RS HEIE; os. fsdecode ()
os.fsencode () A BRI str 3 bytes KBPWLER . M52 PEP 519 5] A1),

PEP “Python 532 1" I LHE . —A> PEP i@ — it 3R, Ak Python # IXHEHHF B, BifiA
— Python f9 T 8RME M HE BE ol BR5% . PEP I 244 BRS04 B AR BIAS AT USUER M A R EE L A
PEP [/ 3t R BRI WA X TR S M5 A S A 25N Python i THEE R 9 5
SCRYP AL . PEP BMEHE A TTAEAEAL DX NP 30, I R R B AR A SR
%11, PEP 1.

portion -- {5y H4 i — v A AR BN H SR A SRS (R R] BEAFIC T —> zip SCPFN) , HAsE UL
PEP 420,

positional argument -- fi & S5 2 Wargument .,

provisional API -- £{5 APT 75& AP 4580 B HEBRATEAR ME 1 0] J5 ARA PEPRIEZ SN B ) A 1. i
SRR TE T A S A AU, (B EHAARC R &, W n] BETEAZ DT A5 1 58 A A R 15 DL
THATR AN (REUFEBRZED) . A ESOFRXBEIET - (E APT#IAZ |
R T B B B R R O 1 A S ] E X A

B2 A2 E APLRUL, [0 5 NARA R E S PN Gy 587 —— ARl 15 RER A A
SRR RESE R E b 5 AR T 5

X APAE BRI AR SR VR E PR RS R ITHIEHE , AN 2 Tl MR RIS T SIE BT IR . 3615 0 PEP 411,
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provisional package -- 8[540 Il provisional API ,

Python 3000 Python 3.x KA £kYWERR (IXA4 FAEMUA 3 1 A Al b i LI R I st C L T ) o A IE
WA “Py3k”.
Pythonic #i— ™ al— BoAURS S8 1 Python 1 5 fe % I 09 WS FIRILE: A& (At 55 v

AR R SE ARSI, Python B WU SR 1] £or iR IER A T — > AR AR S P Y BT 78
o W2 HAMTE S RAXRREH, IR ZAZE Python Y AA I RO ] — T T Rds:

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

T 7B SE 5735 B Pythonic (77 35 i X FERY:

for piece in food:
print (piece)

qualified name -- RUE #F8 —APARUS 2 BRIA PR, RoR ABCHRAY 4 R A B2 b SCRYFEN 2. B
B0k BT, MHE I PEP 3155, W T hm R RABRERE, RESR SR R4 —EC

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

>>> C.__ _qualname_

) C |

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'’

295 T5 I B, 7 TRE S AREUCAPR R B DS S 0 IR B B A, S A AL
H, il email .mime.text:

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

reference count -- 5 V8 XPRrE XN 51 RYECRE . 24— DRRIT IR Ty, i3 Be 5T R ploRE
T G Python AR R UEE 2 A T WL, (HE R CPython LI REEITR . sys BibE X
T—"> getrefcount () BR%L, FFF GURTA B RIR MIRFE R R A95 T

regular package -- ¥ AL EGE T Wpackage, BIINEEH—A __init_ .py XA H .
Y52 Wnamespace package

_slots__ —FPEYESS NI A, L T RS A SC B 1 A X R AR R SE ) MR T A BRI R
DT, HEERAGANARS, i@ R DRSO TR, IR NAF I B AR, 5F
HH A S KRS

sequence —fifiizerable, T CFHMIT __getitem_ () FEERJ R LRSI TR TR YN, e
XT—AREFIKER __len_ () Fk. WEMPHIZEEE list, str, tuple fllbytes. W&
R dict ¥ HF __getitem () 1 _len_ (), HEMIANBETBE AT, KATERL
i AT 2 R immutable BT AEEEEL

collections.abc.Sequence MIZH L EN T —TMEFEERNE D, BIF _ _getitem_ () FI
_len_ () ZANXEINT count (), index (), _ contains_ () fil __reversed_ (). SZHLIL
PR ORI DA register () SRR
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set comprehension -- A4S AbHE— AP E RS I Ir g S0 TR R B ES RS — P ERE B Y.
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFHFRES {'r',
'd'}. £ comprehensions,

single dispatch -- ¥isMIR —Fhgeneric function 73YRIE, HLHEHET SRR BURERER) o

slice -- Y) )y 3l 75 LA T 5E sequence f—F MR o YT RR il (0 FARFRCoRBIER), 76 [1 4l
JIANPAR S IR ECT, il variable name [1:3:5]. F46%5 (FR) ARCfENEBEEN slice Xf
%o

special method -- §§5%Jj & — 7l Python [GSIR HIAYTrik, MRS A FEB PATHS & BB AATIN AR 453X
FIEBIAFRI T AR AT R 2k . FRIKTT A SRS L specialnames.,

statement -- ifff) HARFE T (— MU CH) RN, — BRI W] L@ —expression SHEANHA
KEEFIEER, Bl if. while 5 for.

text encoding -- UM 7E Python Ht, — /> F 4F 2 — 3 Unicode U5 51 (V5 [ 2 U+0000--
U+LOFFFF ), 4 TAFE i — 74, Bl ERUTsIh—a8 5.

R NP F I — PRSI i, A F T P8 BB QAT R e
A BRI RSO FIE FibDas, BN ARG

text file -- UL —FRES LS st XR 1 file object . 38— SCA SRS BR & U 18] —N T 0] 1 B9 £
Wt B shibPrext encoding . SCARSUFIIBIFAFEASCAE ("o 2k 'w') FIFFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO LM,

7S Hbinary file T IFREW LT F 5 A AT 2 B SRR

triple-quoted string -- 5|55 fFih HREAMW = MELXNG]S (7) RFHRGS () BWTAEH. ENT7ED6E
ES5ERSMH A5 SR TR A 2R, BR2EZSMAL. ENAVFRETFATRNE A
SRS RS [SAING S, IF H AT ARSI AT o wh (0 R AT, 7RSS SORY 74 R IR S 4 1

type 57k E— Python X4 @ TAH AR AFAKTRAEA —MZEA, BHEX R, v AT
B __class__ J@¥k, di&iliid type (obj) KIKHL,

type alias -- JRUH#, — R[] SR, Q)7 sUR S BUIRIE 435 E IR RAT o
KRB BRI MR A K 22 A Bil:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass
LA HESETG T B
Color = tuple[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z W, typing Fl PEP 484, AR} I RERI AL -
type hint -- IR annotation A . FeJEME. AL S BGR R & BRI

RN AR E T AR50, Python AESKEEHE, (HHAIXE AR AT THEIEM , FF A IDE SeB A
b SE M .

SRR JIRIERI R B KRBT AGE I typing. get_type_hints () K5, {HJRHALH M
AHTPA

Z )L typing fil PEP 484, H A%t Ih BER) HEARA .
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universal newlines - AT — SO 72, DA TWFR 6 S AR TAECRR L - Unix (107745
RZE "\n'. Windows [Z)5E "\r\n' PAKIHK Macintosh (27 '\r'. £, PEP 278 il PEP 3116

Fl bytes.splitlines () W £ HEH.
variable annotation -- 28 Hibii: XA & B B M annotation
TEVREAS R JR IR, 0 AT gk R AA:

class C:
field: 'annotation'

A EAREE BN R 23 - BIANAN AR B int JERUAY(H:

count: int = 0

AR B AR ETEVE R YN AR W, annassign —5 .
15 S & function annotation, PEP 484 1 PEP 526, A X T 6EH gk

virtual environment -- JEIIAEE —F R H PME IR BB THS A%, FeiF Python I PRI, FI AR P AE 2235

HZ venv,

FHo Python 43 AL AR 28] [n] — 48 Lz 7 HoAls Python B AT IITTH

virtual machine -- Sl — & 52 43 HOPF E RIS AL, Python K UUAL T AT 5 37 B 24 128 4 P 26

H)bytecode.

Zen of Python -- Python Z #ifi %1 Python ¥it sl 54+, AR THM SHEMXMIET . EFHLAEN

FAERE AR i A7 import this”,

52
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APPENDIX B

i A

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

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

SERILEN e
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o Docutils #f40 W H, A7 T reStructuredText LA R F Docutils {4 F44: ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

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

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

7 B FiF AT

C.1 zR#pImE

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

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

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

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

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

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

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

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

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

HL840 5 AE Python WA @B TR A VFAT . X LEVF Al & SHI R VAT Z N AU — 21 i . A KX 2t
A AN SERED A PO F AR 09 7R 7T I S o i

C.2.1 FF PYTHON 3.9.21 gy PSF o] fini

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.21 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 3.9.21 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.21 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.9.21.

4. PSF is making Python 3.9.21 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.21, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.21 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 USRI YT ol 50515
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies Bl &L FFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE DA I

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

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

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

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

C.3.10 SipHash24

Python/pyhash.c 34414 Marek Majkowski’ %} Dan Bernstein [ SipHash24 LA BALS PA N AEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CiES Y dtoa F strtod FEEL, HI T8 C 153 By A0KS B B g4 e - 74640, i
David M. Gay [ [E] 44 U IR T, 1Z 30424157 ] M http://www.netlib.org/fp/ F k. 2009 4£ 3 H 16 H& 3|
FA S5 2 S B DA SOBCRITAF W] e

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

* The author of this software is David M. Gay.
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

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

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

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

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

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

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

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

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

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

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

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

the code are not to be removed.

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

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

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

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

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

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

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

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

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

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

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

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

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

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

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

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

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

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

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

C.3.15 zlib

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

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

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

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

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

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

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

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

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

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

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

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

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

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

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

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

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

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

C.3.18 W3C C14N i EH

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

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3. #HWrRIRHFaYVF ol 5053 4
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A

Python 53X {7 304 :

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

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

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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callback —-- [Hif, 43
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