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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

ilE): BLRTURTE T N EREORIDA C B 1Y SR, PR ETIIF A X R Python fEH st fH
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,
W%

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

PEP 338 - fRLB (o4 AR AT
3.1 MU AE: R FRARIEAT _main_ PRI,
3.4 WA [RRE SR 44 25 A4

MIFHERIA (sys . stdin) BERANS . ARIER AN AR, -1,
BRI, sys.argv MSE—AICHERRE "-", W, EYHTHRMA sys.path k.
5| K — AW SE i FF cpython. run_stdin,

<script>
HUET script G Python (I, B MM (xSRI SCHFRSEBE AR, 1 Python SCHE. 177
_main__.py XMFMHEZ, BHE _main_.py SCFR) zip SO,
LI, sys.argv B —NICEMRTE G 1T R E R ALK

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 AR 44 B 1) H SR e zip SO, WHEMIARZ A sys.path Pk, FHEEAEFRY __main_
py XPFHE __main_ BEHORIAT.

~ I I ARG B s T AS, B, sys . path BEAELE A H &, A H Y site-packages
Hx, i&ZMTH PYTHON* FRIGAR &,

B & —A HitE} cpython.run_file HiHFZ24 filename,
hz%:
runpy . run_path () Python AHEhA] DAE M) 14552 ik
RYE 4 1 RIS ﬁﬂ? ~i, sys.argv[0] NEFHH (""), HEURIHRIME sys.path fI k. M
Sb, WRARGCR, ib EEZJJF'H? tab #MAFIJT S 448 (1L rlcompleter-config) .
hs%:
tut-invoking

3.4 SR H SR tab kAT S 4R

1.1.2 EHEIN

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

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

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 U —VV 350,

1.1.3 H{thi%kIn

-b
fl str 5 bytes B bytearray X, Xttt bytes 5 int B}, &K HEE . EE A H %% (-bb)
Ff 2> 4

3.5 Wi S $20 bytes 5 int (R

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

——check-hash-based-pycs default|always|never
PR BT A E - pyc SUUFRIERIEST . 2 pyc-invalidation, 41l default I, EHeEM AL
S8 (R TIS A (E F D GASCI AR OB SGHATIRIE . M4k always B, FTAHETHAH
) pyc UM, AR IR E IR R IR E BUHTRFAR S X WY A I SCFREATIRAE . 240 never I, J&
TIEAAERY - pyc SUPRREAS SR O 08 P8 SO AT BAIE .

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,

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

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

AT, A E S HEE, a2 R m e ER W . 30 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 BUHTMA.

Wk assert A DA SATAT LA __debug__ WA NI . 3HE pye TRAZHITRIN . opt-1
YRR (bytecode) X444 (501, PEP 488), HiE%: 5 PYTHONOPTIMIZE.,

3.5 RCESE: fiKdls PEP 488 {214 .pyc UIF44

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

3.5 R AE: fiKHls PEP 488 {214 .pyc U4

BIEAE AL BT A B R SCRIARA (5 R o
3.2 BB

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

W A BEAILAG B TR R0 HOR O B n B A5 DR P46 2 55 B (i B 3, X Py AR T 4438 dict 7R 5%
S LT B RERD O(?) 24 . 5205 http://www.ocert.org/advisories/ocert-2011-003.html T fE1FE

PYTHONHASHSEED FUVFR AW Fs Fh 250G 4 B [ e
3.7 R A LRI £ A 20
3.2.3 UHTINA.

AER H P site-packages HEEMNE| sys.path,
W%
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
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-u
TR stdout FI stderr JEAE FH 25w, EIART stdin i ToES N .
HiE% % PYTHONUNBUFFERED,
3.7 i A% stdout I stderr i AE SCAS 2 ILAE AT F Z2 ik
-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
FEat:
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
BAEL PR DMRIR R BT S (B —wi, -Wd, -Wa, —We), fREEEES B AR NIE M EE4
PR
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 .

3§, PYTHONPYCACHEPREFIX ,
BERAVHEMEREHEL sys . _xoptions FHORFEBGX LY.
3.2 RS MY T - x e
33 META: -X faulthandler 3%,
34 BRFTA: =X showrefcount 5 -X tracemalloc 3,
3.6 GHT A =X showalloccount &I,
3.7 G -X importtime, -X dev 5 -X utf£8 &I,
3.8 IR A: -X pycache_prefix #5i, -X dev I AELE io.I0Base 74 pH 0 id 5

close () FH .

3.9 RS ] -X dev YEI, TEFAFH AL AIRIGRIER AL encoding Fl errors Z4J.
The -X showalloccount &I #FSE .

3.9.14 BCGETMA: —=X int_max_str_digits jkIi.

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 & & XUNINE] PYTHONPATH,
H—AMHINH SRR A R R G BRI PYTHONPATH Z R, 1EMN_ESCHAE v oq rfliidkng. &K%
12 7] DATE Python /7 NAENZL & sys . path SRIHATHAE.

PYTHONPLATLIBDIR
R BN IS AT, MSE R sys.platlibdir {H.
3.9 BUBT A

PYTHONSTARTUP
EANHZ — AW B SO A FR, 1% SO Y Python iy 4 2 78 22 BT 1 /R A5 R Z Bl
1To M2 SRS PATITER A — a4 2 R g AT, PR 3L i L AR X5 AT DA
ERZ AL BRI AT o RIS AT AFE XA SO B R R AT sys . psl fl sys.ps2 AT

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 BUBTA.

PYTHONDEBUG
BAR R BN — RSP, EARS TR E o . ARRECH— NS, e T2
FEIE —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
FIE—AAWSE S cpython. run_stdin.
3.9.20 Jix F4: (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 HUHAIA.
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,

EEE%%ﬁﬁﬂE%%%ﬁéﬁ,%wm?%%ﬁ$%%§ﬁﬁw,ﬁﬁﬁ~ﬁWMmﬁ&%§%
A

BRI —A~ [0,4294967295] Ji [l WA+ HBEHIKL. S @ %UfE O R ak g A BEALIL o

3.2.3 JUFTmA.
PYTHONINTMAXSTRDIGITS

WNSRF AR BB — A, BB R B RS 1 A s BACT AT AR e I B

3.9.14 BGHTmA.

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’,
3.4 WU 5% “encodingname” R4 PULE T IEAT o

3.6 i &#: AF Windows |, ¥ 38 7 24w i G 8 oh X & 200 AR & 46 E i 9nts, BRAERIEE T
PYTHONLEGACYWINDOWSSTDIO, AR E A& o] i) SCAE RIS TE WA 32 HL 52 o

PYTHONNOUSERSITE
R BE T AR, Python ¥fASHE | # site—-packages HEkIHINE| sys.path,

L%
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%,
L%
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 BUHTMA.

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 OB A
PYTHONPROFILEIMPORTTIME
WA BN — D HERSFAFER, Python X BRI AL T 2K EHE . WA RS 2%S M0 THE
ASIT IR E -X importtime,
3.7 OB A

PYTHONASYNCIODEBUG
IR AR DS, MAEM asyncio BkAY i,

3.4 HTMA.

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 .

3.7 HREESE: BhN T "default" N ECES.
3.6 OB A

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%

3.6 JR G A AR Rt AT AR A T A AR gRi% A Python.  WNIR BB B — AN S AR K
WA AR .

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 UHTINA: SEZ 3¢ 2 5 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 FCHTINA.

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.
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3.7 OB A 3215 PEP 538 T f#EH -

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

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 BUETNA: B XL E, 3557 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.
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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

W%
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:
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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,

24. 210 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

PUA~ Python 3.9 ZA4E R FF AT I F 28, - 32 Bl 64 GIRRA I KA WIA web installer ([W#%4:61) AN
PR T R, SRR, RURE A2 TRk offine installer (BZFTAEAL) 1A BN
BRI, TR BV Internet FEBE AL, WS % 4 4 0F T T 4 AT ARLEZOHE RER R T A
RIS

JRBN RIS, W DA AR IR
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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 Cancel

IR AR [0S R ]

. & X%?ﬁiﬁ)’f’éijﬁﬁ (BRAERR 23 CasfT AT R W, B0 WA P LE:E A F Windows #)
Python & 7 %

« Python RFZ245 | f5 1 I P H st

o & | T Windows 4 Python Ja 7 % P HAHESE — TR0 B eI 225
o FRREHRIERE, MIKEN:, JHBh#A pip

o GRS, 224 H I A SRV PATH

o LHHERS O H R H R H TR R

R TR EWLZ 4] M ARSI R T H AT 24, 2o B S H M SR R ml 22 AR Y I TR A TR B A
PRt T ST B T [ BRiiiei) =0 T e sl i AT e,

WER AT P 2se, WiksE A LR TEik ol
o DERTRERE R AVE PRI HR Blt v
o Python 425 %] Program Files H 51
o & 1 T Windows 84 Python Jg %) 32 435 5] Windows H S
o ZEIIIA) AT DAVERE AT e fiE
o ARUEPE T DATH A4 7
o WERIET, L H SRS INE] RS PATH
o S BITA SN TR
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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
3.6 Jift B4 Python S ] 1 X R BHAR I STHF o

3.1.3 Z#EHRFERAENE

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

A HABIEIER AL 33 name=value , HAEHHEE & 0 KEE MR, 1L RBHENFEEKE. WH
TRIT K 5 25 U R R
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HIR ik FaRR
InstallAl- NERE P, 0
1Users
TargetDir A H FLT InstallAllUsers #63%
DefaultAl- | N rA H P42 B BN | $ProgramFiles$\Python X.Y By
1UsersTar- AR AT %$ProgramFiles (x86)%\Python X.Y
getDir
Default- L EHES HA4IK | sLocalAppbata%\Programs\PythonXY By
Just- T $LocalAppData%\Programs\PythonXyY-32 B
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ul RN B & L% | (%)
Custom- HHF
TargetDir
Associate- | AT PR AR A | 1
Files TR 55 A
Com- WA oy MER L]0
pileAll PYCo,
Prepend- K install F1 Scripts Hs#@sn | 0
Path 2| PATH AN . PY FRNE)]
PATHEXT
Shortcuts | MR T 4%, MRy, 3C | 1
R4 IDLE A1 g Pl )y =
In- 435 Python ({2 1
clude_doc
In- LRI S 0
clude_debug
In- s Sy - INGE SRS 1
clude_dev
In- ZH python.exe FAHE | 1
clude_exe pgls
In- 4 HE B T Windows 84 | 1
clude_launcherPython /2 # % .
Install- R AEH P dE T |1
Launcher- Windows &4 Python /a3 35 .
AllUsers
Include_lib | “ZZ2EARIEERIY AV 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 {{%%¢ JH 4% . iXFFEZR | 0
2 AT
Simpleln- 2K 283t Ul 0
stall
SimpleIn- | ffi [l fajfb %3 UL Bl Enmg | (%)
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 ERREBELRTH

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 HUHTIA.
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 HUHTA.

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 WUHTIA.

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,

fE: AR EATBORNEEE Microsoft C iz il W AR 7 L3y ot iR (bt Th At . Bri T REE & it
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 §2%F 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 ) .

#(E): Windows 26 ] S RHERERAE RS8R 2 6, XA RESTEI& ek PATH I S5 Ah 4t 3 .

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

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

3.5 i 8.

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 BUHTMA.

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

WilE: BPRLE AR A UTE-8 Bk, Windows Ji2i) Python L 276 DA T UL PRIA B UTE-S:
« 54l & TVO A GHRIE /O (1% L PEP 528).
o SCHFRGATIE (BN 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 BT

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 F&
M&HLTT

3.6 il HE 5.

4xJayEe%% Python 3.3 N s UASFHE B SIig UEVRR) PATH b HBIREF 504 Y Python HUASZ
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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[F4EEE1E (Virtual environment)

3.5 OB

U028 B AR 05 A7 I AT W ) Python RRAS, I HLE MU BREE  (f 1) A 0 12 B 8 venv A5 B Bl 4h 3B
virtualenv T.H) AF{HENRE, WEZHRF T BTN RGN AR/, Biafre
PR I REAUAE, B2 E 42JR) Python (AR .

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 :

’ #! 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.

fletE R

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
o Jusr/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 BB A python jH3fids 3.7 TFafs, R DAIEL"-64” JS4H ] 64 fiiA . BLANEH 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

B KR A 1 &R E):

« 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

3.6 JiE 5
o WM . _pth XAFFEIF A pyvenv. cfg HflllfR applocal 35
o MELESATHATSCHAI SRS, BRI pythonXX. zip VERIEFER landmark .

3.6 i EH: fE Modules (i PythonPath ) TN i@ MRLHRT DE I AR 7
FFA importlib.machinery.WindowsRegistryFinder . £ Windows |, W& KRR TAE
3.6.0 LEFRAR A, EAREFREAR R BT sys.meta_path

32

Chapter 3. 7 Windows _t{# Python



Python Setup and Usage, %[ 3.9.23

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 {] PyWin32 g —4 ] T 2% Windows $5 7 SCRFAIEI . X AR AR S AR
o LR G (COM)
« Win32 API JJf
o B[t (Registry)
o H{FHE (Eventlog)
« Microsoft Foundation Classes (MFC) f F1 A
PythonWin J& PyWin32 Pfff7 i) —/n i) MFC W REF . B — DN E AR ik A IDE.
hs%:
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 #{F:E Python 7£ Windows

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

» Windows CE M Python 3 ¥y AN FE2Hs (AR 23R I01E) -
o Cygwin <https://cygwin.com/>"_ ZZEFE R L T 2235 ‘Python fEféas HIZHAE.
A R BA MR- F AR, #5205 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 B Python

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

Python ¥ f77E Mac fif) macOS FILFTHEH A Unix P& _FFEHEEHEREAL], (HEE—3EAE7E macOS A5 HAh
HAMWTIRE, ltn IDE BLE {45 R,

4.1 Hn§fn<4E MacPython

Apple #£ macOS 10.8 TH k%4 Python 2.7, {HARHL A PAF] Python website  (https:/www.python.org ) B3 % #
¥l Python 3. Python & S77E” 3 ] (™ 1, fli Python AEDAAS HUFE R (1 T A T i ) 2 10 folc o PR
#i1 PowerPC 25 4 B EE I I

TE L BARNR S JH A R 5 -

o« 25—/~ Python 3.9 XHRIEMN Applications fFr . X BARTTPAFRE] IDLE, E21/EH
‘B )7 Python & A7 HbRIE R4 R TT & 3145 5 A S PythonLauncher, ‘B 11 3¢ AL FRYE Finder H X Python
PAIAS BB

e HE#R /Library/Frameworks/Python. framework , fik Python W] $fTSCAAIEE . 222 RE 61
RCEVS N E] shell Az, BEHIEL MacPython , A3 H] DA BLHIAL FRIX =NITH . Python ] AT SCAFAIAT=
FERETCAE Just/local/bin/ 1,

Apple $24L [ Python fRAS /) I L3EHE /System/Library/Frameworks/Python. framework fll /usr/
bin/python Ho RAGEAFAE KM BRI 2E N 28, A EATH Apple 45 %13 B Apple 355 = 5 F A6
TICAE, ARARESM python.org 3BT Python iUAS, R 2ZA4RM AL _ERF2 B A [RHEAA Y
Python , [K ILARIEEARAN VA S VRAE A TR E— B B 2L

IDLE 40— MEIISEE, SRVFIRTGT Python SCRY . 2R 2 Python BT, ARMIZIT IR I 5612 SR H 3L
N4

TRAR AR HoAth Unix -4 _E) Python , AR AR 1ZH1E4 5 M Unix shell 1247 Python JHIAS AR5
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4.1.1 tn{F$#{T Python E&
fictE macOS |- FF 41l Python FJ5 7 ¥ K3 i IDLE SERIF R FRHE, % 8474 4 0 M 4 T 2 DURAE
IDE JZ 7 B 3 .

HSRARAE A A B L Y iy 2472k Finder HHIZAT Python I, VR E el S— il an ok B2/ A . macOS
HHF T LhRER) Unix fr 4140545, vim fil emacs g2 Hib 2 . WRREE A F Mac fUgiEes, &
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 Lt s f T A, DR file:usr/local/bin {3 T shell 2 g4
# Finder WATVRAGEIAIE, /RA W38 IH:
o JUHASHE I F| PythonLauncher

+ ¥£$f PythonLauncher il i finder Info % FIATIFMIA (SAEAT.py MIA) HIBGAN AT, A5
Xt 4 . PythonLauncher £ % F i WORE il A Jei s =X a0y = e ied o —uci s ek
ORI, S T ERA RSN .

41.2 FEERERRAEHITER

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.

41.3 25
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,

B2 KT HE MacPython H1%2%¢ Python {5 ., S 3 451 Python & 43«

4.2 BEtRA%IA

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 BEIfRLERETE (GUI) EZXF &5 Mac

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

PyObjC J&—~> Python F| Apple [] Objective-C/Cocoa 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 HEX Python fE FHIER 7Y Mac

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 HEhEFiFR

MacPython /{7 5 3% Python {i Ji # F1 FH#E#7 it Mac _b@—AMRAER) S3% E IR

https://www.python.org/community/sigs/current/pythonmac-sig/
FoAthf i ) & 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

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([EJf) — (MBS, class @M. pRzCAY 22 ik [ml (AR B B RO AEED . FRIEH, & AR AEE ype
hint (BIEHER) .

TEFEATIRF (runtime) , [ 30 588 8 (EVRR A VA AP I, (A A s 8. class J PR RIR UEV#R, & o[V
TEFERS4H . class IR __annotations_ R¥RE M.

#52(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 5tz g Hhoh eI .
argument (51%0) IR ELESS funcrion (Bimethod) W(E.. 51 ¥CA MITE:

o M4EF 7| 8 (keyword argument): FERRZIFIY T, DAGREIS (identifier, U0 name=) BHHEMYE]#L,
B2 DA ** & dictionary (i) [ERE W EEAYS #. BN, 3 Al 5 #ZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5] ¥ (positional argument): A2 BHE 5 BN G| B, (78S | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & ierable (PJEWCE) PICRBEEE. B0, 3 S #2LARIEm b
HOEVA-E1E &

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

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (IERIZBEIA:ZS)  — 18 & 8] Hasynchronous generator iterator (3 [ 3 [E)E 3 EML &%)
WA, ERERE LA async def &KW (coroutine function), {HR[F )2 E L& T
yield B, fE4EM—FRI AL asyne for [EEKIHE.
T MR AT R AR — AR E A 25 e, (EAESRsetitnh, WTRe R Rm R FEA ZEXKE
(asynchronous generator iterator), 15— EFGE M= EREIERE, IRWLH H BEmMEE, DA,
—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.
asynchronous generator iterator (EMIBEVEZEUREY) —M#hasynchronous generator (AEFEEIES:) M
Fi S
85— {fasynchronous irerator (ARFHACHE) , HEDA __anext__ () method BEWFMINE, (ol fi—{d
A4 P54 (awaitable object), BUIPRIFHAT RS EVE Bk 1, EELBE - yield M
e
T yield @WERIALT, ERCAEMERATRE (AL R RO E Py vy BOAsC) . 53R 5
T BERE DA — i __anexe__ O WM SHAIEABORRBIE, &0 1R IE MR
1. #&2[E) PEP 492 fil PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WA EIE—Hawaitable (FTEL: ). async for GRHTAERIAEMERA __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (JEPE) —(FSLELY) PR BB, W% REIZ8 BT 36 7> BB 35X (dotted expression) f) 4% FBE2:
Mo B, WY o A —MHEIE a, MIEZEIEREA 0.0 BB 1K,

awaitable (WZ5RFPIME)  — MR DAFE await SR ECPEHMYE. BV LE—Bcoroutine (58 ), 502
—{fA __await__ () method {1}, % is2(E PEP 492,

BDFL Benevolent Dictator For Life (#%E{"ZEM## ), X 4% Guido van Rossum, Python #8II3&E# .

binary file (iEHRIRESR) — M REEEICRIES Abyres-like objects (JERLTCHALERYIME) W file object (REZRMIE) o
TIERIREENG A AR ('rb', 'wb' 5F 'rb+') BAENREZE. sys.stdin.buffer,
sys.stdout .buffer, PAMK i0.BytesIO fl gzip.GzipFile B,
it sElext file (SCFAEZE), B MEEEREAEA st W ZY.

bytes-like object (Bifijc4lh¥fl) —1Z3% bufferobjects HREFIME ) C-contiguous %5 WY1, BHIE
FiAH) bytes., bytearray fil array.array ¥, PANHZHE R memoryview ¥4, BG4
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zf)lﬁ%#ﬁfﬂﬂﬁ’:‘ﬁﬁﬁ:i@%ﬂ%ﬂﬂ@%@@%ﬁ; B S R R . A IR R AE M socket (47

A L T A R TS . [EIW] SOl e L R E) [T B e R A ) T
B S o [ ) WD 46 bytearray, PAMN bytearray i memoryview. HABM R T T I E
RIS AEATT Y (TN TEHBYE]) o B3 bytes, DL bytes YIFH

memoryview,

bytecode (fsC4HM5) Python [ )5 4R 15 & A it UL TCALAS , B2 Python F3(7E CPython B i [EVEY
Forike AT R GO AAE oye BE, DASESE “YCRAT IR — A AR SR ks AR Pt (Al AR
JAAE I 85 20 A (L5 TCAL A ) o ERE [h ISR (intermediate language) | 45L& 38ATHE —{H virmual
machine ([EMgER&RR) b, wZ[EVBERE S G001 7B 0 CLCAL S S MERY MRS 5 (machine code). TR,
i TCALAS I A _b 2 A AE N ()1 Python [EIEERERS 2 FEAERY, AN REZEAS R UAR 1 Python 2 [ R4
TE o

(L TCALAS 52912 AT DATE dis BEAHAYEIRA SO 4 3] o
callback ([IWF)  (EE] | #ew R A — R IR (subroutine) pRsX, & 7EA A SEARIES B BT -

class (JEE)) 108 FH A a7 i 1 35 a8 Fe ) O ASEA . Class 119 5 3830 % @ 627 method )5 3§, & 2% method
AT PATE class [ EE()_EfEf T4

class variable (FiES8) —{H7E class FHESR, FIERZ HLEETE class JBIK (FRIAZAE class BYEBIH) W
& U SR

coercion ([EVRIHGRY)  AEHS K MR A R B E)S | B /e AR o, A 5 — R 2 (B0 8 il [EIE) o — R AU (B B X
#4[E] (implicit conversion) A2, filU, int (3.15) 7 EMIEIEREE 3, (HAE 3+4.5 #, HMHT]
WO R BIE] (—{# int, —{# float), 138 WA 5 | S 8 7E s EEA W ZUELZ & A4 REA N, 7511
&5 TypeError., WUREIGEIGIER, BTG RS HEIESHIZS, e/ 82 b AR s Al
1EHIAL (normalize) [FIFHEIFME, BIAN, ZEF float (3) +4.5 MAREH & 3+4.5.

complex number ([E) —HEJZMABNERALKATETT, 76T Bey-#h € bl R [E— 0 2 A— M E
WA, [Els 2 ESEA (-1 /P R) BB, EALEE AR P E 1, A RS g
#HI[E] 5. Python [Ezd T ¥E#H X%, ©RAZENRERFIREY: EReHE MERN I v
B, BN 3+13. I math AALER) T H S A R ES, #EMEH cmath H4. ESKEHZ—
TEARE B R SR e . WRAREIA 28 2B B MRk, AREIRT-Re e R ] DA e Z e .

context manager ({BIFANAY) — 77 DA & with BA X hir RSN M, e 2% M E &K
__enter_ () f1__exit__ () method ZR4HIM. w2 PEP 343,

context variable (1%§Bi58) —(E &8, HAH VT DURSE LN XM A R . 35 B AT 4 3 £
{7l (Thread-Local Storage), FEHrr, —{Es# AR MAATH BB A ARRIME. R0, BRERE
o, BT TR E A 2L, MR A E A, RAEEFTHIER ST H (concurrent
asynchronous task) H, ¥ ##IRREFBE. 752 contextvars,

contiguous (&) UM 2 fH 5 2 C-contiguous B2 Fortran contiguous, RIl'E €] g B2 58 45
M. ZE4E (zero-dimensional) [ 4% 8 [ &R s2 C M Fortran contiguous., 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO AR S P B R AR HE Y, T R S Y 2 A = B IR IE Y . 75 2 #E1Y) (multidimensional)
C-contiguous [ 41 v, 5 s 6 A7 1k (9 JIEU7 97 B9 & R I H IR, B — RStk et AT, 78
Fortran contiguous g1, 55— 325 [ i 8 (b fe b

coroutine (1j#) 1HFERZEIFE (subroutine) ()W EEEFR AL . BRI AE L0 R ] B vl A EHE 5
—{H R B RE . AR AFERF 2 AR A R B A . B AIEE . EMEEERL async def B
AW EAE. HFE2E PEP 492,

coroutine function ({FFEEAX) —1F [l Ecoroutine (FHFE) PR, —MHFER R HEDA asyne def [
R EsR, ERAEerfl S await, async for fl async with B, SLLpstg il PEP 492 5|
Ao

CPython Python F2£E = UIEHE T /F (canonical implementation), #{#7i7E python.org . [CPython | i&F4#f
FETELERERME A, DA W EME BT RE S O EE, Bl Jython B, IronPython.
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decorator (H:ffigs) —MEX, EERES —MEX, BHEGHH ewrapper 7E, PEHE—EHX
H%#(E] (function transformation). S ffifefr) i A&l 2 classmethod () fl staticmethod () .

et AR aEIA U RRRME . AT w8 R o FRAERR 3R R AR -

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

@staticmethod
def f (arg):

Class WAFEAH R RS, (EAETREILLBORNE . BN SEhig i E L[4, 52 Eh0E 38R class E 5
AR SO

descriptor ({fiiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {4, & —1H
class JB 2 — AR, ERRRELS T E e @A PR i s . WH, A a.b REUS. SEED
(IR SR P, &FE a 1Y class FHUP A2 REE] b i, (HANSE b 2 — b ey, RUAH SRl
it method G wiFnY SRR A HLRE IR AFEAE Python RS, HEIEMEFFLIImEM R, Sk
e mEIEE R, . method, J&VE (property). class method, [FJAE method, DA S ¥%f super class (4CHEE)) 2
HE

B A AR & method [ TE 2 &, #52 [ descriptors B AR #e i FH 57 -

dictionary (‘F2) — & BH W 451 (associative array), HHb AT 55 11 88 & Bl WL ST BB S8 mT DAR AT A 5
__hash__ () f1_eq__ () method [J¥{4:. FE Perl g fREIZEE] (hash).

dictionary comprehension (‘FULEiAIERY) — B L, AR08 T B 14 P ) 43 54 o
=, [P RA—MEMFE 1, results = {n: n ** 2 for n in range (10)} GFE—
7, BAUETHE o BEHEE 0 v+ 2, H52[E comprehensions.

dictionary view (‘FULEE#l) 1 dict.keys (). dict.values() K dict.items () [0 EE
FHAREL. B TP P E B AR, BN E I B, AR s S B,
2 [FU 7 SR B ) e B i list (R%1), ZEGE list (dictview) . #2[E dict-views.

docstring ([EW<ih)  —fA1E class, BT, (RES— RN B 7 H S0A . BESRETEE M3
ITRF s, (e Ersiedsgtak, O ITE class, SR __doc_ @Yk . diitEW]
FER A AZEBEA (introspection) SRIEISE, [t & 24 B SO ) B E 37 22

duck-typing (f5-FHIE]) —MEFEAGERHEGE , EAS R A — Y (o B E R e s o R 5 HUA R A
Ts B A2 )42, method B8 1 € B AHb g P U S0 . (a2 e 7 ke AR — (B 11 FL e 24
B—E¥, BEE—e2—EET. ) HEERNA e BE, foRstiauseesE 2w
f (polymorphic substitution) 38 B R & iE M. B TREE A type () B{ isinstance () #fT
Wik. (ERdHE, W REm AR 4 % 8 RAALE] (abstract base class) KA FE.) K1, BB GEH
hasattr () HIEl, BUREAFP FExCERHT R .

EAFP Easier to ask for forgiveness than permission. (F53REXHFERT I HER Y ) BT R Python %5 &
G SRS S S B A, [EITE s AR Bt B RS P A (50 41 . S MR E) Lk i JalA , o
RAFAET 2 try il except A, SEFAHELFF 2 HAMGE T (5140 C) & WIKWLBYL JEASTE L T %
.

expression (RESFA) — Bl ARG FEANER(EM R . EAEE, —MERE SCE. A, BiEER.
AT el R I A5 RS OT PR AR, B TR RE ] (. S HAbRE S AR 2, 4k
JIrA i Python 5 5 MEIE A2 E R . 94N —Lsarement (BIAX) AREHNMHER S, HlM while,
JilfEL (assignment) o2 BRAS, iMAEER A

extension module (PEFMI4H) —(FLA C B C++ a4, B liJf] Python [¥) C API ARELAZ.(> Kz fili £ F2
AASHET T HE
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f-string (f2p) DA £ w5 'F [ERTER A0 FEp SO B RRE]) (1 73], B RAS I T SCAR I 4 55 .
35 2(F) PEP 498,

file object (REWit) —FZEME T & BB 22L& | (file-oriented) API (1l read () B write () %% method)
REEAERE IR . AR R e =X, & R o 3 B B R A 22 ol L 228 )
AR oGEASE S (FIAEEEA /B SOIE R ESR . socket ()3 ). (E (pipe) %) WITFHL. %
LYt R E 28 4% £ 4 (file-like object) B, B 57 (stream) .,

L, A=FEERYIE: AR =€ R4 5 . B —E RS LT A . BETIRINTETE 1o B
HRE SR @ﬁ%ﬁ%#ﬁ‘ﬁ%iﬁﬁ?ﬁ%@ﬁ open ( lZlit

file-like object (JERERWTE) file object (REEWI) WIFIFETF.
finder (S5i%8) —MAWE, ©aERENELER import [WHAL Tk loader (FRARL).

it Python 3.3 Bl A WMMEERIFAMLs: T IE G % (meta path finder) €[ sys.meta_path,
Mi¥442 58 B F#: % (path entry finder) € {§if] sys.path_hooks.,

#H2[F PEP 302, PEP 420 il PEP 451 DA T f# 58 Z 40t .

floor division ([a] FHUBRRE) 18] BG4 y 25 3] e U B e Ml B2 e vk m?ﬂmﬁ%&%ﬂﬁuﬁ?—m// il
o, A 11 /7 4 WEHESSRIE 2, i float (FREEEL) ERRYEATEIER) 2. 75 AH. sER, (-11)
/7 AMEERE -3, HER -2.75 #hié FEESE. i52(E PEP 238,

function (BX) —HEPWHEAN, EREE P PE—LE, T r] AR ELE S 20 7] 2, 5|
BOAT R A R AR T . BEs e Eparameter (28%). method (F5%:), PAJ function Z5i.

function annotation (FAXERE) HRASHEEE(EN—Mannotation ([EIF%).
oR U E IR w il i AR 2 (13 =« N, S (M ek NTEIH &5 2 Wi int 518, [EEA M int [m{E{E:

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

bR S ERR A R AE function B F AT 4T AR .
st 2 [Flvariable annotation F1 PEP 484, %45 W INHEFIHIA

_ future__ future [fiR=: from _ future_ import <feature>, @f§/Nim=and FHALLLYE Python ok
ﬁiﬂﬁéﬁ?ﬁﬂﬁzl—(*ﬂ%)ﬁ%@%%%ﬁ%%, ﬂi%ﬁ%m Hil B4 o ﬁ'ﬁ future_ HAHARFET feature
(i) IR, F5i mport JHALIISH R BCR L (51D S ARSI 2k
lﬂﬁnnm , ACETRE (B 48) ﬁil?ﬁ XM Hfig

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

garbage collection (Lp3Mllk) Rt fEBA PRl (T IRe, R CREY A . Python ATHIIR A0, 2%
2 MR (reference counting), DA Kz — 1 & A I A1 v B 2 HEAG B (reference cycle) 4 f1F B b 3 [l g %
(cyclic garbage collector) ZR5EAL . B3R IS AT PAGE ] gc AR4H 3 L EEr T o

generator ([E1/E3Y) & ol generator iterator (FVEZFEIRER) MR, EHEERG —MIEHMEL, H
AERZREAET vield EEX, BEA—RINGME, SLEERTH R for FE, sU2PAnext () K,
AR R LA ) — R
ET@%??HL%H%K%T*{E.EE%%UT faf%ﬁbfiﬁ*, g RFREA BERE. H—HEEE

generator iterator (.Eﬁﬂi%ﬁ) — 1l i generator (.éE%%) oR =BT ST

M yield gE R, FRAMERITRE (57 RS HOE P oy BAsC) . HEE S
(V&R 2 RS, s LI BT (BB LA ] RS FE 0 B a1 e U IS ] )
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generator expression ([EV/EZSESIR) e mEEUCIRAER X BRI M ER R, K
Tl for T4, TAIER T EBS M. MED L —MEEEN 1 7. silaEEeliNE
B B A 2 -

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

generic function (JZRIPAX) (i1 2B e AL R, 3% X R R i ZUEVECVEAR R) s 3. ]
S R R G VIR RE 1, 2 by R IS 30 (dispatteh algorithm) SRIEJZE

#5 2 (Elsingle dispatch (¥—FH ) #gE#E4&H . functools.singledispatch () Hffizsfl PEP
443,

generic type (ZHIMIE]) W[ SHLpe; MWH AN 1ist 5K dict XFER e, AT L2 ALEft,
W50 7R 2% . PEP 483, PEP 484, PEP 585 fil typing fiHe,
GIL #52:(Flglobal interpreter lock (451 H. 35884

global interpreter lock (A3 FLi¥ass) CPython E B2 il MBS, F DAREBR AR R AR A — M3 T 45 R
AT Python fybytecode ({iCHLAS) « B MY AR (HEREAMERBE, 0dict) HEHEG
[EJ47#7H (concurrent access) G R, AT v Ak CPython B EE1E. S HeM A ey, A
W28 5 WE)Z AT 4% (multi-threaded), {HACAE & & 4k 1 22 b BE2S AU MRS AR ER LAY — IR T4 71k

(parallelism)

SRIMT, A7 Seif A, MEw R MR BRSSO, B IR R T R AT R A A (B A s 4
(computationally-intensive) FE# I, W DABEIS GIL. J54b, fE814T VO Wy, GIL 482 Sk fidis: .

2SS TR TA | R (DASE RS A0 R S e S ORI B ES ) 1SS R )
[ElE— i B — R FEHE N, sk ARk, —RE, HERREMARemE, aierEes
[EIMERT 2, AT Y S o P AR AR

hash-based pyc (HHEZLHEN) pyc) —f (L TCALES (bytecode) WI 7R, & FI A VB M AN 2 38F B LA A SR 119
BARME R ], e AR . 7521 pyc-invalidation,

hashable (WEENY) WR —EY A —HEEE, gEEXEGEH PR RS (EFE—M
__hash__ () method) , HA[ELHABY) ¢ HA K (EFFE—MM _eq_ () method) , IEIEHZ
— (=T 2 [EM . il REA S 2 T 3R E 2, B M 0b 3G A0 R ) 4 EVE

AHEEM: (hashability) {fi— Y71 AT I dictionary (5°4t) AYHERN set (Ke6y) HOIRE, HELGLEERILS
RERTE HE R 1 A ENEL

7Sy (BN wple (JCAH) F frozenset) , FUAHEMBYICHR 2 il ERY, EMA LA 2 HEER.
AR BT & A E class BYECHI, HIE LeW 0 Er B T R o B MTE AT LR 2 N A A Y
(BrdEeME g ), memMuBEEIRATE B EME id0 .

IDLE Python [} Integrated Development Environment (#44 §9%8384% ) . IDLE 2 —{f LA 1) g g Al B R 28 e
5%, B Python [HAFEHEREA T A — i g it .

immutable (CAn[8E¥0E) —@EAEEENDM. ATy HEiRsEs . F8M wple (JT4l) . BB
SENRER R . W ER R (L R o A7, R ZE ST — R e k. & M 7E T 2B e A ENE
RHL T, PR A, B4 dictionary (ML) Fp At — {6 .

import path (FEAMSTE) —EOE (Sskie8 8 ) BFIEE, mARLL) Eat 2 AE import ALRE, @ #iparh based
finder (FEABAR G4 ) SR AIE . F import AR, IAIESFKEH ZKH sys.path, {H
HATE A1 (subpackage) M7, EWIHEZKELEMN __path_ J&§H%.

importing (MEA) A, —{EAAH 1 Python B2 A W] DA I FE , B 55 — A4 1) Python 2
A

importer (FEAZS) —MHREESK LBABAMYI; BB inder (F2%) Wiloader (BALF) YT,
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interactive (ZLEjI¥y) Python A7 —ff HB) X E AR, 8RR AR A] ATE BLRE & 19478 7 oo il A BOA sURNE S
KX, ZHHTEMEEAZIEMMER. JZE® python, NFTFEAEMTIE (7T AERE 4 IR BN
PSR E) . E R NRUNT LSRR G EEEIR I (FFRCAE help() .

interpreted (ELi#if)) Python @M E AT, MAEHERE S, NiE M 84 T 87 Lt , HEH T
4115 (bytecode) Hmrai IAFFE . 18 #on R AT 28 W] A2 A T, MR TR P S o) — AT, 8
BHATE. s s mw hassl oA AR BaEE / BREsE, A e Ao Re e & taEf T A ie .
Wt Flinteractive (HEIF) .

interpreter shutdown (FiigsBIP) % Python EBAndi 2K BIPANRE, B A — ﬂﬂ%ﬁﬂiﬁ%ﬁx? TE M B
T T Bl L A A WJ?H*‘%ZH%%@ B SEERRAE S . B & 2 WRIEIY 3238 =1k % (garbage collector).,
15 AE I 5 0 F & F 5 RO A% pR 3K (destructor) B 555 F A [ I (weakref callback), [EJ#47H: A AR
5. 7B PR BEp AT O RE S el B & R b, REE OB E TR TREATEEER T (8 R B
T2 R AR A Bl R A )

HaEG N F 2R, 2 __main  BUHBEPOESTHEIA T AHATIE

iterable (WEfCHIME) —FEAEE— K ol — (8 H bl BR8P, wTEMCH 1459 B+ 645 BrA 1 1751 L (ED
(82 1ist. str fll tuple) FIMLLARFHIRE], B2 dict. #2400, PARARETEFRAYTAT class 1)
ff, HEHRE class /5 __iter_ () method B2 E ESequence (JFH) #EE M _ _getitem_ () method,
YR T ER 4

AIES AT R for [EIREAFF 2 HAb 52— WP 2 (zip ()« map () ... & —fE AT ER 14
VEES | i R A E K iter O B, B EEZY R ME—mEECE. lﬂi.ﬁ%%@ﬁﬁ"ﬁf%ﬁzﬁﬁ
47— (one pass) #EH . [THEUCERE, HHEA—E B iter () B HITEHEIREYF. for B
WX G G B ENRE G L, g YRR R a4 s, R BB R R s R 2%
Wit z(Eiterator ([EIFCHE). sequence (J53))) Figenerator ([EVERS).

iterator ([EMfC2%) —MAFRERRYE. EEHIEYESCEHH __next_ () method (B2 & HEL
B next () ) EKFRIMEERT T ARIER . BATA &R, HlE54% stopIteration fil
Gho MR, EEUCEYET R, A3 _ next_ () method fite—ENEnY , #5H & Fk s |5
StopIteration. [EMCEFLA M __iter_ () method, E€rmEHEMRIWIA S, B DA%EHEE
AR PTENC 4, FRT AR A K 22 i A A T B 35 A . —HIIHERR Bl oh, 2B ZE
#EIX (multiple iteration passes) IFENAG . — w1 (B2 1ist) FERRAK EHEIEL iter ()
B E for [EIRE 6 B s, ARErEE —MafmEf ey, AR ER LS (ZRER) K,
W M E a—m E P A . A E g S EU R, ARG — S A5

1t typeiter SCH AT AT S B 2 Ell.

key function (Zpf3) Rl )7 K= (collation function) J2—1f B LAY (callable) PR, ‘& & [B{E—1H
A HER (sorting) B %€ (ordering) H{E. BltH, locale.strxfrm () ¥ JHAREIE—18 1 fif ik & HE
B HE 7 5

Python W FF 2 T H., #8342 DAGE ok A A e Rl Fr 8oy 8 =l BEMAHE min O L max () .
sorted(). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

AR DL S SR K. B4, str.lower () method W] DAFEEIA 2 K /INEs HE A 8 iR
Xo 833, —MEEEAWT PARE Llambda SR AP A, FIA0 lambda r: (r[0], r(2]). %4,
operator BEAHFE ML T = 1 4 8 =X i) M5 R =X (constructor): attrgetter (). itemgetter () Hl
methodcaller (). BRIz A ek X861, w52 ETHE T .

keyword argument (B2 7518) #HE2Earsument (518%).
lambda B —expression (GEER) Fral i — B4 1T EIE = (inline function), 3% Mg ITEnY sk (g . 2

57 lambda pRCIEETEE lambda [parameters]: expression,

LBYL Look before you leap. (= JMIA&AT. ) 1o A i VRS @ 7ESEATIF I s AE 4R 2 7, IRt BB S E R
B EASELEAFP T, HERROREHFIZ 1 BT,
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M ZiTaEEREE T, LBYL e [ =] f [&47] Z M5 IA T 8EE (race condition) i &
B BIANDANAEZS if key in mapping: return mappinglkeyl, QRS — AT EEFEH
ZRAAEA R T, ¢ mapping PRERR T key, HIGZFEXAGR & KA. &6 AT AR 8 (lock) Al H
EAFP %5 7 = AARE) .

list (H3%1) —{# Python [El&fsequence (J¥51). [EVFFTRIZ TR list, ‘B H B BRI Al 55 v i) — fi P
5 (array) AR — 45 R 51 (linked List), R E77E RO R A R I EVREE 2 O(1),

list comprehension (HiZ&EAIESY) 7 AR 78] P &Rk ER ez, [EL A DA list
EMEA RS YL, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 GEA 55 list, Hrifs 0 5] 255 EEE, Fra EEn)H/ g0 8 0x.), 1f ARk
1. WREMEE, Al range (256) HHFTA TCHEER G LRI

loader (MEAZY) —MAREERABALYIF. EUHER—WHE load_module () ) method (J53%). #K
SR B finder (FAGES) HE. LM RE PEP 302, Bjitabstract base class (14 5L )iKHEE]),
#HA[F importlib.abc.Loader.,

magic method (JEMTJ1k)  special method (5% 753%) B—EAEE X &5 .

mapping () —AEYIE, ©RTEEN AR, FAEE(E abstract base classes (15 £IEHE]) H,
Mapping B, MutableMapping ff15E R method, #FIFE dict. collections.defaultdict.
collections.OrderedDict il collections.Counter,

meta path finder (JCPEfEaGRS) —EKHE T sys.meta_path MEET finder (FA5es) . TCIRETAR
HLIE ISR B SR (path entry finder) HIBHERAI .
B A TCRR IR AR RS BEL/E MY method, #52[F] importlib.abc.MetaPathFinder,

metaclass (JCHE]) —7F class ¥ class, Class 5 FiH e € 57 —1{W class 44 #§. —1{W class dictionary (%),
DA —1 base class (FEHEE]) (195134, Metaclass B 212375 =858, [EI#ES73% class. KWWY
PR R CE T e R Ot — M TR A B/ . Python AYRRE BEAE A fEEIE ST H #THY metaclass, K4
W ERAEE L T H, (HR%ETEE, metaclass 7] DURALER LERNMRE YL, ©ME iR
@A, BT R Ak, BEW ST EVERGIRE (singleton), DA £ HALAYTHS

T %2 & 51 A DAYE metaclasses =i F1 4R 2],

method (Jji) —fH7E class A<BAEIW & AR, WISE method VEEIL class BEFIAG— 8 B MEpEn, HlE
A 2R E O E S S — Margument (518F) (M5 | #ERH#EREE self), FH2E funcion (8
R,) Flnested scope (HRAEHEL) -

method resolution order (J5i:f@RHTNEAT)  J7 AT IE 7 2AE A S AR AL 2@ AE T, base class (F)HHE])
VOB SIET . BIRES 2.3 lUZE 4, Python B 3Bas il F A VEANAT, #5220 Python 2.3 i )y IL Ml
JET o

module (Ki&ll) —fFyE(E Python & xXAGH) A4k ¥ 1, (organizational unit) ¥ {F. BALA — (a4 =M, €
WL Python Y. BAHLERE Himporting (i#AR, {H A % Python.

st Epackage (BF).

module spec (BEARUE) — a2 25, B A& R B BIALY) import A B & #l. B2 importlib.
machinery.ModuleSpec —1E &

MRO 72 [Flmethod resolution order (J7¥EMRMTIEIT) -
mutable (R[88¥0F) TP LRI DARCE B MO, (A4ERFEMN 14 0 o a2 Eimmuable CRWEY0F) .

named tuple (Fff#47C4l) 755 [named tuple (Fft4%7c4H) | 2481 tuple 46K 1 (Em BUE)EK class, HERYT]
75| (indexable) JUZE ] DA P 4% J& MR A7 EL . 15 LU (E)nk; class 0] DAEA oAb A 451 o

A HEZE R E) 2 named tuple, f33EH time.localtime () fl os.stat () [F{EME. B—MHF T2

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

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

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

True

4 %% named tuple JEEFA(E] (40 EF)). 8i#, —1 named tuple t 1] PAfE—fH IEBIAY class 5 FEHE T,
B class 248K H tuple, HEFK TSN (named field) BJ 7] . B8 class I ATF T4msy, Hn]
DA Tk e =X (factory function) collections.namedtuple () .. BEFATHIEIN T —L%F
4MY) method, §54% method AJ /2 7F T %7 ok (/1) named tuple 1, fEVEIRET

namespace (M #4%5H]) BEWREFROHTT o G4 45 2 A dictionary (Sl ) BEEEIE . A7 [EARAY . 43k K [E]
B, MY (78 method ) W BUIR A a 44 25 . 2% 25 IR p B Lk a1l 28, RIR
Btk . fln, K3 builtins. open Ml os.open () s T M A4 25 AR B A I . fims 25 [
5 £R B 5 2 2 BB AE B A — M pR X, SR I W] Pk S WA . BN, & random. seed ()
of itertools.islice () WifEhF/R, BLKAHEEH random Al itertools HHHTEE(E.

namespace package (@i #Z%MEM) 1M PEP 420 package (£fF), ‘€ X AEIEEITE{F (subpackage) i) —{i
Adn. A EMEMTRES RN, M HAEREEMA R —WMregular package (IERIENT),
FEEMEER __init_ .py SR,

iz Emodule (F4) .

nested scope (HURTEMK) REF)2 M 4ME & 3% (enclosing definition) H1 A5 B BE /7. S2GIZRIE], —H R =
MR RAE S — M piEsR, Mefl2 RoNEm0hpg sl s, AESEET, SEikE
P 08 Y A 22 M, T e P R e S B R AR A (B A R 3 s R B A . TR, A deiss g
BAE G4 2 B P SIS A . nonlocal A FFEINEVEFIREFTE A

new-style class (HiABE) —MHEX, ERIGBAENTH W class PEIH Y class &% . 72531 Python
A, HA B class A RE{H ] Python BB . ZEMIIRE, /2 __slots__ . #ifiik#F (descriptor),
J&VE (property). __getattribute__ (). class method (¥H[EIJ7¥%) #Fi static method ([FJREF ).

object (M) FAMREE (BIEESUE) M #ATE (method) FUAEATER. B RZIEMnew-style class (3
XHAE]) A #& base class (FJEHE]) .

package (%) —{f Python [Hjmodule ($i4H), B PALE FHi4H (submodule) 5% 25 [FIHY 4} (subpack-
age). FMT LTS, EMAHREA __path_ B Python AR4H .

Wk Elregular package (TEFRIEAME) Fnamespace package (6423 £,

parameter (SW() 7efuncrion (izt) o method 5 3Er (i s & BEMY (named entity), T 451 % 2% AT
B (Elargument (319), SLERREASE) T HOR 285 0. J6A7 7 T A R 22 MO

» positional-or-keyword ({i Eu{ BT ): FU]—H AT DA e ts 5 R AR 585 7] SR 5 9.
RS EBIHA, BIUNLATHY foo FI bar:

’def func (foo, bar=None): ... ‘

» positional-only (BEFRALE): W8 HAEH AL E BRI T . ER=UE RN S U R E
—f8 /70, WURT PAERZ T OCHT I E SRAEMR O A2 8, BIANLATN Y posonlyl 1l posonly2:

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

o keyword-only (FEFRBHSET): H5W]—MH A REAR ST HAR MG [ H. (e Vg2 W=, 1
B — AT = ¥ B 7 B 2 ¥ (var-positional parameter) B2 BLATRY * FIC, iRl ATEHAR J7 € AL PR
BT 2, BIUPAT ) kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘
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« var-positional ({EREWERALE) : FEU]—PREDMERF AR Bhro 8 5 | B (TEC WM 2 BoE 2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

def func(*args, **kwargs): ...

« var-keyword ({LREUCRBHST ) - $RWIT PR ML BMOR B 75 | B (TEC B2 Bz
TGRS 2 A0 . B MO EBAE L S WP TR B L~ S, B0 el g
kwargs,

S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

Ty 2 EIsEFR R argument (5130) W H . & REJEH RS A28 M2EE., inspect .Parameter
class, function &, AN PEP 362,

pathentry (J&f$3H) FEimport parh (EAFEAE) W) —GLE, Mipath based finder (FER AR FAGAT)
TS 4B AL import IR

path entry finder (BEFSIHH =%%) #f sys.path_hooks H [ —1# A] BN #)£4f: (callable) (Bl —{Epath
entry hook ) JJt [a|{#{¥)—T finder, & NTE W] A—NB path entry e (ilsE4H .
B A R AR TE B A2 BEAE method, 2 ([F] importlib.abe.PathEntryFinder,

path entry hook (BSFSICFE) 7 sys.path hook St f—MTIEIBI I (callable), 2 A1 I1E
—{EREE Wpath entry WERARASHH, A& [0 E—{Eparh entry finder (FAETEH A .

path based finder (ZLRAPRIENTabEEY)  TFERRIY TIEAE F48 B (meta path finder) Z—, "B {E—{#import path
Hr g A .

path-like object (RURSEEMIME) M F R 1E B R SRR M W OF. JHERAR Y 1] DAZ — 0 R B AR str
5 bytes Y, B2 —MEA os.PathLike @M. FEHIFI os. fspath () K, —ff3Z

$Z os.PathLike W4T DA EIE str 8% bytes #RASIKLR; M os.fsdecode () K&
os.fsencode () HI4MEIR] AR str M bytes %58, B PEP 519 3] A,

PEP Python Enhancement Proposal (Python M[F42%), PEP 22—k sHEIR e, B HEE] Python - EER{ %
i, BOURAA Python (18T D RESGX Y BERIRE P PR . PEP JE % 2B LAl I 04 45 A7 A i DA S Bl
FIREMENE I
PEP WfFfE HIY, 2B MEIE RO BEMHR 2 . A0 o B A S0 R o s, DA A Python
Pk FHER R, Sl AR 8 s . PEP (WES B & et e s sk Ese [ s e A
#H2[E PEP 1.

portion (3#4y) FE¥—HE PSR (WATREMAAE 0 zip i), BUAHEREE—MaH S HEMS
(namespace package) BBk, U0[E PEP 420 ) E .

positional argument ({¥51%) #H2Eargument (313%).

provisional API (‘417 API) Bi47 API 245, A iRk =X 8 i) [m 8 40 2514 (backwards compatibility) £ 75 /7,
W HERR G APL, BESR I, R REE T, B EEAeA E RS E, HinE
0PI N ERREE LT, WATREa B A AR T (LR EAEBRNE). SESEFAG
i i () A= HA AP #EAIA 2 B AR R E N i R ARG G i ge e, EMA a4,

BT AT APL, [ A RHZR 5 S Er et (] [ smcfz O ARIED T 38 ) — ST s B R, A7)
SR T BER M I AR A RO AR 5%

T {1 3 R ol A5 A o o XS R S R TR S BT AL, T R S R R R A IR T 25 B A R R R T e .
2[F PEP 411 [ fift s Z 4014 .

provisional package (‘E[f7E4k) w2 Eprovisional API (47 API),

Python 3000 Python 3.x RFRAMERG (RAVABTAIGE Y, HHRESS 3 MR EEE R 2. ) ] DAKE
&[E] [Py3k].
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Pythonic (Python Jal#k1t)) —EAHAE—Befes, MM T Python 3o B SANIE IR, A2 B i
filah 5 RIS BN, Python Hiid Ry —REEBUNIE, AN —M for PRk, ¥
— (A BRI A CRIE T IR . 772 Hbah S EEAE B2, FreAREAE: Python fYA
A R o — (0 B e R e A A U -

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

B2, AT IHEERMER. B HA Python & :

for piece in food:
print (piece)

quallﬁed name (PE#RE) —M TEE M MRARE], ©BURTE—RBAL A 4 0E F 1k 2 s 4l P 2 5810 class.
R0 method () [#E£E ], 40 PEP 3155 Wi E g%, EHiRTEE R xCRI class 15, B2 44 RS =y {4
F4 A [ -

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

>>> C.__ _qgqualname

lcl

>>> C.D._ gualname_
'Cc.D'

>>> C.D.meth. qgualname_
'C.D.meth'

HR G| A4, 7 ATRE & & (fully qualified name) 237 i A4 1Y) 56 BE BE A PR BE A, A0 3EATA0 1
REM, Hlhl email .mime.text:

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

reference count (SREEGHE) YN 2 BREL F—EY0N S BEHECR R ZR, B auiiRae
T (deallocated) . 22 HR 51948 3 7 Python F2xUHE & AF|, (HEENZCPython HAEN —HBI#ICE. sys
WHEFR T getrefcount () PR, FJ7awt Bl T DART:RY 5% ok =X 3 [m (31— 45 2 P 2R 1 2 IR GRT

regular package (\EBLERE) —MEE S package (B1F), Hli—MaE _init_ .py HEEIHE.
k2 Elnamespace package (fiv 4 2 MEM)

_slots__ 7E class [FIff g — (545, EEHBFOCEA OB ZSH, DAL E ) dictionary (F4L) |
REFA TN . R RZ MR, (H bﬁ%%bﬁfbﬁ%ﬂﬁ@ﬂ% o B B A IR AR AE — 1 nf‘,ffﬁﬁ»%}%%ﬁ%
(memory-critical) {1 HI A2 =X AAE KB B 5 G E.

sequence (JE¥l) —ffliterable (W[EMCHILE), BiE# _ getitem_ () special method (4#5k757%), ]
BHRG R LB ESCRM TR, EEFKT M __len_ () method K[l 75 R JE., —L&
Ela s BEFE 1ist, str, tuple Ml bytes, R, MR dict 7 _ getitem_ () F
__len_ (), {HEWAREEM (mapping) i A, HEHATR ) S AT E A immuiable 8, i
=238

W% H i HE(E) (abstract base class) collections.abc.Sequence €38 7 — {0 58 i & %) £\ T
AR getitem () il __len_ (), EWIHINT count (). index (). _ _contains__ ()
__reversed_ (). EEMIEARNEHEE, WA register () gMEMEIE.
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set comprehension (fiA&FAIET) MM, AR B i B, i
BRI GE R DL —# set [M]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
GrEE— g set: {'r', 'd'}. #2[E comprehensions.

single dispatch (¥.—3) generic funciion (ZZpRN) FAEM—EE, 7L, EERELENE-—5]
A,

slice (VJ)) — MY, B0 — Bequence (JF5)) W3 —F 5. & — B YR W7 &2
N BEAF 9% (subscript notation) “[1%, 757 ZL44HH 2 M 87, HIFE#F 2 WM H E 9%, Bl in
variable_name[1:3:5]. FEFE9E (M) FF9ERIERT, @i slice ¥,

special method (¥¥#k i) —FHEErw Python H EJIFIYA) method, Fi AR A Bl A7 AR S, i
V. 5 method 1144 R & AF B EE AN 45 B4 WiH RIEE]. Special method 7 specialnames H1 4 SE4HEIRA .

statement ([AR) BIARXE—MEL (suite, —FFEHE EIE ) F—5 . bR A DLE — B expression
(GEER), XS5 AMET (Flif, while 3§ for) MWEZREERY —.

text encoding (3L #if) fF Python 7, —/FAFER 22— Unicode 0% 5 (FEHIH U+0000--U+10FFFF ),
R TS ST, BRI R
FF—DNFRHER T I — D F PR “ambs”, AT P8 B B AR Rl iR,
AEPAFERSCARFIME dfidds, EATGERN SCARgig .

text file (0 7HER) —MEEEEBRIE A st YR —1file object (REEWIF). BH, CTFHEEEE L2
AEEU TCAH I [] 1 &R (byte-oriented datastream) [F€r [ 8 i Blrext encoding (SCFEGAE) . SCFAE M
BlFA: DAISCFRR (" 8 'w') BIEAEZE. sys.stdin. sys.stdout DA io.StringIo
B,

2 Ebinary file (—HEHIRESR), B MEEEREBURE A S04 $ 4 1 (bytes-like object) WIREZEY)
.

triple-quoted string (=535 ) = HE5 58 ( ) ¥ 5 198 O) MVEELE R — 7 . ke MBI
FIRALER S ST R A S S RE, BN Z IR, EMREA . B A ATE T
H A R BKE] (unescaped) (1 BE5 | SEAIEE S |55, i H &M A 758 #1487 T (continuation character) 5f; i]
PAESHR A7, 35 AT e 4 53 [E) P - R e (LA .

type (®[F]) —{f Python YA EIEE T & 2HESER WY AW EHE —MmEE. —FEy ek
EIMPA B __class__ JBWARAFE, B PA type (obj) HAMEK.

type alias (REIE4) —HERER RS, S ZEE 24— Mi(EFF (dentifier) ACH. .
HIFIE) 4 i A2 [F32 = (type hint) G 1. Bl0:

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

FTPARISE R, SR AR

Color = tuple[int, int, int]

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

#2[F) typing Ml PEP 484, A5 MINAERIHEA.

type hint (BRERR)  —Mannowarion ([ERE), EHFE—HEH. —1 class Ja 15k — 18 b 5 2 8ok ] (B
T 2R (.

FUEMRE R SRR, A2 Python [EIHiRY, (HE S EIREEE M THMAA K, [EfERB) IDE 52
BAERAE 4 (completion) I E K (refactoring).
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I class B AR, (NS REE ) WRERL R, Hr A typing.get_type_hints ()
HAFHL

2#2[F) typing #l PEP 484, A5 MINAERHEA.

universal newlines (ifJHEf7yo0) —MEMRESCFI (text stream) {53, &5 LA R A WIS ERREIE-—1F7
W45 Unix 17EEH '\n'. Windows & '\r\n"' FIEE ) Macintosh &% '\r'., #52([F PEP 278
FIPEP 3116, PAKHIA bytes.splitlines () BYPHIIA .

variable annotation (S2B{([EIF%) —{E8EL class JB P annotation ([FIf).
[Ef 5 8ok class B PERE, BR(E2SEIRIER

class C:
field: 'annotation'

SYEREE T AR L ERRT (ype hin): B0, FEHSEEYI G int CBE) H:

count: int = 0

SRR FE annassign T 47 FEATII LR
it 2B function annotation (BRzCERE). PEP 484 1 PEP 526, WA HINEEMHEIA .

virtual environment ([EI#EE25:) — (A /ENGEE (cooperatively isolated) R FT8E LS, fE: Python ({5 FH i

WAL 22 4RI T Python BEEVSPE, 11 628 ) — (1 2460 L4 FROCAD Python JE FI AR Hyf T (F)
[E: T4,

W2 (F venv,

virtual machine ([EIEHERS) —H058 4 HIKELTE KM ENE (computer), Python [ [EEEHESS € 84T H bytecode
(PLC#HAls) wmeas B b i oA .

Zen of Python (Python 2[F]) Python S¢rts BT, HIFIZAA PR BRI LRE = . o]
PRz BB R F TR [import this] HHRFIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
« A3 reStructuredText 1 Docutils T E.4H Y Docutils BL2% ;
o Fredrik Lundh f] Alternative Python Reference 3l [ , >}y Sphinx 244 L M) 5T

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

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

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BERA | BE Fh HaE GPL 1851
09012 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P=:
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24> | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.9.23 iy PSF 1Z{E& 1

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSEF 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 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 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

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

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

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

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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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#EHE—1)
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.

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

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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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 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

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 Fi* PYTHON 3.9.23 [FIEAX #[FI#2X #5E) ZERO-CLAUSE BSD 1%4#

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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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)

62 Appendix C. ;53 {Big



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

Python Setup and Usage, %[ 3.9.23

C.3.2 Sockets

socket 4] getaddrinfo () fil getnameinfo () KR, B4 WIDE 2% (http://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

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 HiZH L& DA A :

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 #{TIEN

trace B W& PAT 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 £ UUdecode F=,

uu AR AL AR RN -

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 iEif2 prrgoy

xmlrpc.client EAHME DA EA:

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

C.3. #uyFlakaeny iR g RBUM

65




Python Setup and Usage, %([F] 3.9.23

(R —H)

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

C.3.8 test_epoll

test_epoll HIglL{l A FHgH:

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 HLAL¥SHA kqueue 7 MHIAL {5 LA A :

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 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c BRI T C (1 dtoa Fl strtod p&X, JHANE C (Y EERE VT B SO 7 ep BATHIE]. 252
A7/ A David M. Gay #5715, &FH BIE T DASE hitp:/www.netlib.org/fp/ T, %2009 4F 3 JJ 16 H
PIThg AR ) S A S8 A DA R R B2 R 1

/*********************~k****k*k******~k******************************

*

* 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.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

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

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L S S S S R S S R S S SN S S SN S S S S S N S e S S

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

L I R R T e S S N S N S N N

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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.

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

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

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

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

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

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

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

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

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

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

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

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

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

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 {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

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

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

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 B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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