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CPython f##frds & A AT S PR T RS M LA R

CPython implementation detail: HAhSZI AT DT E R BEG ARl . T2 A0 X %535 2 ] implementa-
tions,

11 &4

Xt Python JCEVEINE, A30] PASiE 5 PA™F A4 BB 2T

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

IRt UL I T B2 TRl Bt S B AT B A

’python myscript.py

1.1.1 BEO%IR

RS2 11 ST UNIX shell, {EERAIL T — LR oh s S ke i Y O ik

o YE A R R A tty SRR ERE AR, BESEREAGOIIITEN, BEREAD
EOF (SCfgia sy, HpmA: =27 UNIX F1# Ctr1-D 5 fF Windows 14 Ctr1-7, Enter.)

o IR — AN SRS SR A— SR E R AR, B S ARSI EEBUT AT AR -
o LRI HRASEO, B oMz H SRR T R & LA R AR

o LRI —c command B}, ‘B&hFT command Fir %5 Hi K Python 1841 . 753X B command W] DA
W& PAATRR 0 R0 2 5508 4] . W RTS8 FE Python 1547) @ S 24/ A 11 !

o LA P —m module-name I, ZxAE Python BLBRERAR FH AL AR HUBEHL, FHRFHAR A A
FEFFAAT o

TEARRHAGUN, o0l A Ser T .

— AN DRI S AR LR AR T L ARG IS 35, JREER) T SRCFPOA sys . argv — HERHFE D
JTLRAIEEI (sys.argv[0]) K2 MR BFEN TR
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—-c <command>
AT command H1) Python 1. command W] PR —25 8 DARATAF 0 BRI 2 258, P al S 254%
A EAR A T — R A TEH
ARSI, sys.argv B NICERN "—c" H H 2450 H R BMA sys .path BTk (PA
FeFZ H S IR E A i Z AR A ) .

ffi ] command Z%{£5| % auditing event cpython. run_command .

-m <module—name>

1E sys.path FHRRSREAFRIBHIF RN AN _main_ BEHRHET.

TS HCN module 5, VRANES S A (Lpy). BEHRAFRI XA 2401 Python bk
AR, AHRAASCIU AT BRI A SR B R — i (BA0E AT RE SRR G T AL S A B4 )
WA (A E ) WRrre . MEriLatr) @ ta PR AR s Frns, R
<pkg>.__main_ fENERBRIAT. AT MEFEREBOT N SN HASRAL B MRS 1 H 5%
M zip SCPFAL BTy SR

TEff: BCETTURNTE T NERUR MDA C G54 R, [N EATH 3 XY Python FEHL I
HRERE N T Hgaiseioise, RIGESCA W AR IR ST -

RS LR, sys . argv B ICEREOABIR SO SE R (FEE CRBEIRSCPEIE], 1o
FERBON ") 5o BI—HE, HETHSRHINA sys . path BTk

~I BRWI AT HORTEM B R s A, BBt sys . path B & 4T H WA EEH M
site-packages H 3%. BT/ PYTHON* MlE7r B 24 Zn% .

VFZ R PRI AL SV A ST I 2 AR B . i — A 12 timeit HiHL

python —-mtimeit -s 'setup here' 'benchmarked code here'
python -mtimeit -h # for details

ffiH] module—name Z¥(£5| % auditing event cpython.run_module .
S UL:

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

PEP 338 — RpA A A A< A T
TE 3.1 JROE e R EAFRRIZIT __main_ TARHRL,
TE 3.4 JRCE M [ S Ry 25184

MFRHERTA (sys . stdin) ST S . QEARPRIES A — %, W -1,
MR MIERIN, sys.argy FENICEREN "—" H H 2400 HRRFPMA sys . path BFFk.
%A 544 5| & auditing event cpython. run_stdin .

<script>
AT seript Hif) Python fURS, XS EB N —A> (EXFEUAIXT) SO RGEHAR, FE1MHA Python 3¢
fF A& _main__.py UMFIHSE, BiE _main_ .py SCPRRY zip S0P
WEREE LRI, sys . argv BEDICRM NLEG AT PHEE R HIA LR
AR A A4 R B AR 18] —A> Python SUMF, M &% SR H SRR sys . path BTk, FFH.
BXNFRUHEN __main_ BEHORIAT.
UNSRIAR 2 B 1] —A> H Sl zip S0P, WA AR BOMA sys . path BTk, HF HZAE A+ 1
_main__.py XHFEPHEN _main_ BIRARMAT

~ T HeIA] FRAERR B s AT A, B sys . path BERNA S JIAS B fe H SR 5 1
i) site-packages H 3%, Ty PYTHON* FREEAS Fr o4 2 W

4 Chapter 1. §4$1T5H8
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ffiff] filename (45| % auditing event cpython.run_file .
S

runpy . run_path () Python fUS AT A B0 Y S5 X0 BE

WARBEA g e kT, WS -1, sys.argv[0] R R=FRRE ("), HHARHZLWMA sys.
path fFFk . BEAt, tab R4 s g 2> E SR T, QRARIY R GE1- 6 SCR LN RERY TG (2 I rlcompleter-
config),

S

tut-invoking

15 3.4 U EC: FEhE ] tab kb2 S 2 dE .

1.1.2 EHEIR

-2

-h
—-help
FTED AT A THE I ) ff Fa ik
-V
——version

FTEI Python JiwAS S I 1B H o 7= Bl i (5 S

Python 3.8.0b2+

WPRES L, WIAT B A E (5, Bl

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

3.6 FrihfE: —vv L.

1.1.3 H{thi%kIn

-b

TERF bytes B bytearray 5 str /&% bytes 5 int WK & HE&L . R ER 4 HI%EN
(-bb) M&5| K Hi%.

FE 3.5 L 2 bytes 5 int I,

R 4y ok 2 0T, Python 5 R S Wl W AE S A BB 5 A .pye XM i S
PYTHONDONTWRITEBYTECODE,

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

PERETRAEY . pye PFRUETT N . 2L pyc-invalidation. 434 default Bf, CiEERM
RIS ) BT I A (L) 71 T G AT SCPFRFARYE BRI TE AT . 2480 always I, Brfdk
TSR - pyc SCF, AR CIERE IE 2 AR E BHIF AR HO B i YR SO EA TR IR 2435k
never W, EFMAER . pyc SUIFRFA SARIEHIT AT R .

BT IRIEAY . pyc SCPFIYTE SO 2 32 BRI .

-d
FrEfdbras i (RS R, BTkt sl) . 514205 PYTHONDEBUG,
-E
ZWE A PYTHON* M3EAs i, BNl g8 &1 PYTHONPATH Fl PYTHONHOME
11. &4 5
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-i

-q

-u

-V

Y WA E D SEAE AR T —c BEWRy, FEPITHAS a2 E# AL BRI, B2
JE sys.stdin HFARE—PRuEGHIME, PYTHONSTARTUP A A S B ELHL,

X eI Y AL SRAE R AT | A S i NG A 4 Jmy 2 B AR R R . 738 B PYTHONINSPECT,

e R BRI AT Python. SXRF[RIIN IV -E 1 -s. FERE BT sys . path BEAU S HIARTEH
SR AL Y site-packages H k. Iy PYTHON* PREAS &t 2 200 . 3 m] AT NS 0 — 28
R R Al AR 1 Y P A A

3.4 B fE.

& B assert 1EAT) DA SATATT DA __debug__ BHMEAE N RN, #idE pyc ¥ RAZHIEM
.opt—1 e FEELRIF M (bytecode) W34 (201 PEP 488), A% PYTHONOPTIMIZE,

1E 3.5 BCE G KA PEP 488 224 . pyc X4 .

ER -0 R EFF SR FAF R . B coye PR ZHIIRIN opt—2 k9 T 43 S
(bytecode) W) A4 (01, PEP 488),

1E 3.5 i fiKdls PEP 488 22 .pyc X4 .

BIEAE AL BT AN B R RSCRIAA £ L o
3.2 B fE.

TR A BEH LA . IERETIAL PYTHONHASHSEED IR AR e B 0 WHEFER , B A BENLIL 2 2K
INE R

T£ Python AR A, BLe i jg MG A BEALIL , KF str Fl bytes FUXT4 __hash__ () WME” nih”
AT BRI . B SR EATAE A Python HERE AR ANAL , (FUEXEE L JH A ) Python AR
[B) AT AS T o

WA A BEALAL B AT RS O B S A5 R R P40 IR 25 DGR AR 3, X At AR T A9 3 dict 78
RGO TERERT O(n"2) B 4% % . 1% 25 7 http://www.ocert.org/advisories/ocert-2011-003.html,

PYTHONHASHSEED JRVFAR MW i Fh - 25 W 15 B — 1 [ 2 L
TE 3.7 MU B RIS £ Pl 2200 .
3.2.3 HriIhEE.

AREH H P site-packages HZEME sys.path,
S

PEP 370 — 43 Jf F'# site-packages H 5%

B site WA KB H T 0 (X sys.path #E1E. R site RAERMEHE AT
AB LB XL RARA B A BRI site.main ().

SR stdout A1 stderr i A S . LRI N stdin 7 TG 84

iS5 PYTHONUNBUFFERED,

FE 3.7 B stdout F1 stderr JiAE SCAS 2 BIAE A FH 250,

B4 — MR IR T B — (5 8, BRHmEE (U ERE) o M EE 4
(—vv), RARRBHPAS AR 1) R SCFRRAT Bl — 250 E o AR AR ) I KA F R (5 5,
A, BiES R PYTHONVERBOSE,

Chapter 1. §4 1758
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-W arg

eyl . Python [ EALHIZEERINIE DL N £510] sys. stderr FTEVEEYE E . LA Y259 B
HU R

file:line: category: message

BRI OLT, B ESER T H A e i R A TRA TR T B — IR o BT w42 54T B A A 2
TR,

RIDAZE A4S i BRI s 24 AL R 5 2 AN I DU EC R, KT RS — AN VLB A B . Tosk
() -0 BETURE B 2 ((H2, FE& MR — S 24T B X TORGRT I E5 8 ) .

L] DA ] PYTHONWARNINGS BA35378 & DA S A# i warnings #EHUE Python 27 P EBUE 745
il

Toe A7 BB TR0 B R AN i B A TE A RS TR i 2 M B 24 (R R AR BRI BT & 200
AR LA

-Wdefault # Warn once per call location

-Werror # Convert to exceptions

-Walways # Warn every time

—Wmodule # Warn once per calling module

—-Wonce # Warn once per Python process
#

-Wignore Never warn

T‘?’K;/Eg FRAl DMRIRE TR S (B Wi, —Wd, —Wa, —We), fRIEEE A e (AT 58 24 i B
A

12 5] warning-filter 11 describing-warning-filters | fi# 58 22 475 .

-x
Bh A 17, PAAVEE A AE Unix B3 # ' omd. X386 T DOS & & MR .
-X
PR T AR HAR LB L J@ Y3 . CPython H HisE X T R4 A F 1A :
e —X faulthandler G/ faulthandler;
* -X showrefcount M7 45 R B FEAZ B AR T 04 2847 2 I b s s | T HECR 208 1
WAEHT A e A AR PR R A A 3K
* —-X tracemalloc ffiffl tracemalloc il EzN%} Python NIESECHIER BE. BRUAROLTE, R
A R T ARAEAE IR B L (5 b ) -X tracemalloc=NFRAME DPAJE 3l KR E [
NFRAME Wi IR ;. 7557 tracemalloc.start () T fBER.
e —-X showalloccount Y4745 R4 AR AL E A EON S0 AL, i 24 Python
TEE LT COUNT_ALLOCS JEty it A 2 A%
* X importtime BI/RAIK T AFEIRMWME. B ERBERAF, ZitmE (BiERE
S A) fHSEE (HRREMSA) . EHEEEWmBESLEN HREF P
e H 4, LA YR python3 -X importtime —c 'import asyncio'. HiHZH
PYTHONPROFILEIMPORTTIME,
e —X dev: JA ] CPython [ “FF A", GIABIMNAEEA TGN, 33 LEAS I PR -4 2k T To s
RIS . SR ARG 2 TR ) 0 B AN 2 PO B S HH BT BB AR R B I R A 2
Kt FFRBEAVE AR -
— Check encoding and errors arguments on string encoding and decoding operations. Examples:
open (), str.encode () and bytes.decode ().
— I default 40 yEss, Bl-w default,
- TENFE s BRI T 20 PyMem_SetupDebugHooks () C %k,
- J8 faulthandler BIHPATE KA ARt i #46if Python [E131{5 5. .
- J&tH asyncio i{#EEK
11. 6917 7
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- $f sys.flags HJ dev_mode J&MH % H True,
— io.IOBase I EREICT close () FH.

o —X utf8 NEAERG )G UTF-8 #ixX, 735 BRAM KB EAIAR. X ut£8=0 WxHb
S5 UTE-8 A (RIHAE T . 2489 H shii S BB ) . 7525 PYTHONUTEFS | RN .

* -X pycache_prefix=PATH AV .pyc UMHH A LA E B FOMRAYFFATIE, A2 AR
. %M, PYTHONPYCACHEPREFIX ,

T AL MEBEH N sys. _xoptions FHRIEPGX LE(H .
1 3.2 JRE R B —x .

3.3 #rhinFifiE: -X faulthandler 3%,

3.4 FRIEE: -X showrefcount 5 -X tracemalloc I,
3.6 FriPIE: -X showalloccount &,

3.7 HRIEE: -X importtime, -X dev 5 -X utf8 ¥,

3.8 HIfE: -X pycache_prefix #&li, -X dev EWIMAELE io. I0Base MM L P id %
close () %,

F£ 3.9 iR P Using -X dev option, check encoding and errors arguments on string encoding and decoding
operations.

1.1.4 7SRy 24 R RYE TR

-J
PREA 4, Jython {fifH] .

12 FHTR

X BEPREE AR 2352 Python 1728, BATETEAT AT X Z R ALY, {2 -E 8¢ -1 BRAb. MRIFLE, Y4

FEAEMP IR AT IF X2 BRI B .

PYTHONHOME
T ARIE Python T B « BRIANTE L N JERAE prefix/lib/pythonversion fl exec_prefix/
lib/pythonversion 8%, HH prefix il exec_prefix MM EHRTEHDE, BiA
#AiF /usr/local.

24 PYTHONHOME #F R BAS H ki, BRESFRENR prefix Ml exec_prefix. B HMHHETE

EAFEME, H¥ PYTHONHOME %K prefix:exec_prefix,

PYTHONPATH
BRSSO EEOA R R A . B A% Kl PATH MR — P EZ A os . pathsep 7rfiH)
HSEEARAFR (140 Unix _F 'S S 7E Windows 435 ). BRINZIE ATEFER H 5%

B 7 H SR A, B PYTHONPATH 4% H W] RAR| AL 4l Python BLHY) zip S (JALTH R S5
) . TR zip U A TR R

EOAZR G| R MO T2 0612, (Bl FEH /2 A prefix/1lib/pythonversion JFig (W 30
i) PYTHONHOME), B % % &WININE] PYTHONPATH,

B H SR E AR R G R0 PYTHONPATH Z H, IEQN F3CHdE o i frffiiRng. #R
421 PAFE Python R/ NAEMAE & sys . path SR THAE.

PYTHONSTARTUP
LGNSR — AT LSO FR, 1% ST Python iy 423 78 22 B 1 MR AF R Z BT
1To MRS B S PATITHER [ — i 44 25 (B AT, PRI b i Sal S A4 T
PATERZ B 215 T G BR T HEE A o AR AT DATEX AN SCHF B R R AT sys . psl fil sys.ps2 PAK
¥ sys.__interactivehook_ .

8 Chapter 1. §4$1T5H8
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ffiff] filename (45| k& auditing event cpython. run_startup .

PYTHONOPTIMIZE
ARG — A B S PSR, B T8 E -0 . WA — AR, ME s T2
FEE -0,

PYTHONBREAKPOINT

AR BRI, B eI A SRR — AT XS . ST A S iR e
A, BEJEZ T HX % H sys.breakpointhook () WERIALIRIZTT, FE B S¥HNED
breakpoint () KA. WHRAKKE, ke NEFIFE, WEMY T{E pdb.set_trace”. FFILAE
BN TFAFER0” 235 sys . breakpointhook () HIERIASEEUAMAT A F5 1M B3R 1]
3.7 B IgE.

PYTHONDEBUG
WA BRSO — DN A7, B Y THEE —d 0. WSR3 — M, WIEwii YT
ZIRFRE —d.

PYTHONINSPECT
WA RSB E N ES A, B T8 E -1 %00,
AR AT iy Python ARG os . environ JAEM PATERE - 245 5 il R =X

PYTHONUNBUFFERED
BAS R QRPN — MRS T, B T —u B
PYTHONVERBOSE

BEAS RARGBO— N EE AT, B S TR E v I WERBON— DR, WE ST
ZUHRE -V

PYTHONCASEOK
WRBLE M B, Python K20 import iAJHAIR/NG . X XLE Windows H1 OS X AL

PYTHONDONTWRITEBYTECODE
AR B BE N — IR P4 E . Python ¥EAR &2 07E F A BRI 5 A . pyc 0. XAHYST
F8E B I .

PYTHONPYCACHEPREFIX
AR E T T, Python XFAE IR H XM P IL KRR B A cpyc SCOF, TN 2 TEA Y
__pycache__ HFd, XY THE X pycache_prefix=PATH i%&T,

3.8 FhRIkE.

PYTHONHASHSEED
UNAR AR H AR BB BN random, FOEH —DMEEVLIE N str Fl bytes XFRIGAIZHHIFP T

W PYTHONHASHSEED iR R — A HERUE, B R AE R 18 58 i 1850 o 26 ROvs - B AL AL BT i 25
RUZEZU A hash() 24

TR HPR AT ERNEAZE, G TR A B B RN, 22441 python HEFE L
SR
BRI N —A [0,4294967295] JE N B9+ BERIEC . F8E5UE 0 Fr45 e Ay RELAL -
3.2.3 Fi I EE.

PYTHONIOENCODING
R A B IE TR 2 IR B, B E it encodingname:errorhandler AR
B 1Y stdin/stdout/stderr fif ]l 4 5. encodingname fl :errorhandler ¥A-ERE AL, S5AF
str.encode () IS LA
X1F stderr, :errorhandler ¥/ Zng; AR M E N 'backslashreplace’,
TE 3.4 WU k:  “encodingname” #4r PLAE A& AT 1Y o

e 3.6 UHE W 75 Windows b, X538 B a5 ] 5 S X 2 2008 e 8 8 i 48 GE O i, BRARIEFE &
T PYTHONLEGACYWINDOWSSTDIO, i3 it B 5 ) ) SCF RIS T8 WIAS 32 Ho s

P2

1.2. IHME

el
i
©
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PYTHONNOUSERSITE
WA E T WS &, Python Xf AL Al site-packages HRIFME| sys.path,

W

=

PEP 370 - /3 FH F' i) site-packages H 5%
PYTHONUSERBASE
ESC R PR K, BEATEINAT python setup.py install --user Bfg I KiT5E A P
site-packages H FHIEEADL I Distutils 42355 %A%,
ZUL:
PEP 370 — /3 |1 F'11Y site-packages H 5%

PYTHONEXECUTABLE
AARRE T IS AS R, W sys.argv [0] RFRBCN LA S RE T A 2@ C iz 4TI Ir RIS 1E .
{WHE Mac OS X e fE .

PYTHONWARNINGS
WAS RSN T - 36T, AR — D PLE S RS, B T2 g E -, SIEFPE
B R BE AR e S T A R e BRI
I TT B B I AR e R VB JO A 3R T 2 o A 4 (RIS 2 FE B T O T 2 Z 0

AR L )

PYTHO
PYTHO

Warn once per Python process
Never warn

PYTHONW # Warn once per call location
PYTHO # Convert to exceptions
PYTHC # Warn every time
PYTHO # Warn once per calling module
#
#

142 5] warning-filter #11 describing-warning-filters T fi# 58 2 475 .

PYTHONFAULTHANDLER
A SR B B — AR T4, faulthandler.enable () S7EB BT
SIGSEGV, SIGFPE, SIGABRT, SIGBUS fll SIGILL &&{F 44— M AbH I #% PAFE fiff Python [H13115
H. W E%H T -x faulthandler 3%,

3.3 Hrse.

PYTHONTRACEMALLOC
WAL PR A B — N ES AR, WS tracemalloc BHFSIXT Python Y174 L
PRER . 1ZAE SRR T ER BRI R (5 8 i B K% 511, PYTHONTRACEMALLOC=1 H ¢
TERGERIW. #5235 tracemalloc.start () [ fi#iERE.

3.4 B fE.

PYTHONPROFILEIMPORTTIME
AR IR E R N ESFATE, Python K BREIR AL T2 KA. LA R 52 25 M THE
AT RHEE -X importtime,

3.7 Hil I RE.

PYTHONASYNCIODEBUG
AR MAR RSN — DN AEE T/, WA EM asyncio BB .
3.4 FRIIRE.

PYTHONMALLOC

B Python 1743 fit# A1/sk 225 iR 1
P Python FF i i 1 N FES Bl e fa ek -
o default: il BRINNTESHLES.

* malloc: %A (PYMEM_DOMAIN_RAW, PYMEM DOMAIN_MEM, PYMEM_ DOMAIN_OBJ) {ii
A C R malloc () BREL.

10 Chapter 1. §4$1T5H8
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* pymalloc: % PYMEM_DOMAIN_MEM A/l PYMEM_DOMAIN_OBJ I f# ] pymalloc 43 Hg &5 ifij %f
PYMEM_DOMAIN_RAW If#i i malloc () K%K,

LRV T
* debug: 7t BIANFIELER . FA22 IR 1.
* malloc_debug: 5 malloc MHEMEE L2 I T .
* pymalloc_debug: 5 pymalloc M[FHA LRI T

W25 BRIANAF L8 PA K PyMem_SetupDebugHooks () A% (7E Python N7 Fidds < b &d
PR T) -

T 3.7 IE M BT "default" HLEs.
3.6 Fr s

PYTHONMALLOCSTATS
ﬁﬂ%uﬁ~/\4k“ﬂ$f—’f$ Python KF7EHRF I A EH ) pymalloc X 52 Pk A S AE ¢ AR T B pymalloc
WAL AR EETHE B

WR PYTHONMALLOC 578 St K5 I8 C Y malloc () 4)Hi#s, S0 Q2R Python YL
BAYLH pymalloc, MHASERHE Z 0.

e 3.6 UH A AR FE IRt n] AR FHE A AR 43311 Python. QISR BRI E N — D27 A4T
FRIULRFBEAAEATROR -

PYTHONLEGACYWINDOWSFSENCODING
WP A —AAEEFAFE, WERIA B SCE 2R G0 9 A A S AL =R 20 VK R B AT HE 3.6 W2 BiTEY
{E’mbcs’ Fl'replace’, 75 W& FH 357 1 BRIA{E utf-8” Fi’surrogatepass’.
XA PAE s ThE T sys._enablelegacywindowsfsencoding () BB
|] FH M Windows .,
3.6 FiREhEE: A XELZHEE, S H PEP 529,

PYTHONLEGACYWINDOWSSTDIO
PRV — D IEZS AR HT, RGBT i & BRI S A g . IX TR Unicode FAFRHARYETE
bl G AR AT AT, AR utf-8.

WERARHE R ) (B SCFEEE ) A48 4% & S5 X W% AE B2 bl 205
B] 4 Windows .,
3.6 FriEe

PYTHONCOERCECLOCALE

WAHECH 0, FFFE: Python iy 47 hY Bk FF SR EET ASCIT i) C 5 POSIX X Iais B 5 i
BN SRR R T UTE-8 iR U 5.

AR A R R AR (Tﬁﬁmiﬂ 0 DASMAIE), W78 2348 B LC_ALL Ikt Ayt ®
HHARE4S LC_CTYPE 8 24 B D IS 0 5 0 BRAA Y ¢ X3, i%ﬁﬁf?ﬁfﬁﬂ’]ﬁﬂ: ASCII
) POSIX X1, #AJ5 Python CLI RHENN R MRESHZF T Z Al 2218 LC_CTYPE JE I35 & (N
Pic R 4 X e 2 -

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

WA BCE T VA XIS A, WRIAR 1k Python 3z A7 k2 Bt AF7E 24 A HEREERI5E p AH Y
Wb E LC_CTYPE FREEACE . X SORRR 1 MRREAR AN B Aia 47 T [l — iR v 94 HL by ] JRR DX ke
WA LHPE (BN GNU readline J) Z8h, IERETE T 2R LBk Leife @ M 1Ez 1T Python fiFREES)
PARAEEERSE M A 24 1l C XA 1 (140 Python | LAY locale.getdefaultlocale ()
BRI

(i A E I _E A i B = DX i ) % ) @EEE*—AEﬁELIﬁHEZﬁUﬂ sys.stdin #l sys.
stdout JHJH surrogateescape RN (sys . stderr &4k4:{fiff backslashreplace

1.2. INETE 11
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U R AE AT An) He A A 0 Hp— ) o X R AL BRAT M ml PAFZE & XU PYTHONIOENCODING 3K
ik,

HF P E A, WS T K s e, w5 Q2R 24 Python 3z 47 BP9 4 4h Ak B AN R 2 ik
B i At e DI TS A T IR A U i PY THONCOERCECLOCALE=warn $f-5:#{ Python 7£
stderr FRHELM A,

EERE, BRI B e e gl A5 A, sl e o 3R B & i H AR X3 ), ERIA PYTHONUTE' S
P REFE A GE B J T ASCIL F) DRI R Bl G o 06200 (1) B 27 FH 5o O 0 e DA o il B RE 2 B ASC I T 17
e UTF-8 fEN RS,

B] M *nix,

3.7 FriRHIfE: WS PEP 538 T f#E

PYTHONDEVMODE

IR BRSSO — AR TR, W&E A CPython “JF A", 2L -x dev HETi.
3.7 B

PYTHONUTF8

WERBN 1, W E MR UTE-8 B, 5 UTF-8 MIfERGEHE LSO, Toie 24 mi e
eI AL

e sys.getfilesystemencoding () k& [\ 'UTF-8 "' (A#Higid 9k ZH5).

* locale.getpreferredencoding () ¥iR[a] 'UTF-8' (AHZmiS Wk 20, I HiZRE
do_setlocale ZEAENEH).

« sys.stdin, sys.stdout il sys.stderr K UTF-8 JfEE NN ARG, 7 sys.
stdin fll sys.stdout J8/f] surrogateescape FEiRACPEAINN (sys.stderr &4k4efifi ]
backslashreplace UIFEIFEEIAN JRFBEAIELE N —FE)

VERIRZES APL KA 4528, AR 29 AP W2 R R R RN T8 -
o ATTSE, BEAS BRSO 20 UTE-8 Jafith R fif il ok SCA .
e 0s.fsdecode () fil os.fsencode () 21#if UTF-8 474 .

* open(),io.open () #l codecs.open () BRASfi/H UTF-8 4tg. {HZ, E1EAVEfE
FHT M B R AL R4, PRt AR SO N AT b SO AT BB S [ R i, AN @ AR
To i X .

T UTF-8 #Ea R AR E R 3% B 0] AR PYTHONIOENCODING Fr7E s (FEERIAR X Bt
T EREANLL) .

WERBE R <07, MIERERR AR I X R ARGz AT
B EAT A A AR 2 545 5 SAEMRREAR A 46 T30 18] B %

AR RA AR B IR AR &, W ARRESR BRIA G A 24 By DR B, 4 3F 24 B gl An 11 o BT ASCIT
FIH R KIS (4 PYTHONCOERCECLOCALE Firid) , F HIX 3ok il 40 i 25 F s 2k W, eI
IHU RIS, RTINS B UTE-8 #5520, BRAE B U488 AN X FE

W] DA —x ut £8 #ETi,
A M *nix.
3.7 B IhEE: B X EZHAEE, S5 PEP 540

1.2 AREXTE

BB LA R e Python FYRIRARAS = A2 520 .
PYTHONTHREADDEBUG

WA, Python F9T EJZARIAIAE B

12
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LM ——with-pydebug fBHETLE Python.,
PYTHONDUMPREF'S

W E, Python 75 K PHMERERS ,  MARAA SRS | T EUS 1 DR R TG 20
FHME] -—-with-trace-refs {4 #E%EIf & Python.

1.2. IHME 13
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CHAPTER 2

% Unix £ & /& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python ik 7E K2 4L Linux KATHR b, FEVER— D CRME G A HARH . (B2, &0TaEAR A Ay It
ST REAE KA TR BE A ORI o X IR AT DA AR A A G i85 5 AR 19 Python,

402k Python B4 FSE 204 BN A AT RGBS BEA v, ST ARRAR ] B SO ) A TR B . 221
PATR S

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

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

* FreeBSD I/, i DA fir U8 in 2

’pkg install python3

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

pkg_add -r python

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

Billn: 1386 I FI3KEL Python 2.5.1 (4 1] F i Ak

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz
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2.1.3 7 OpenSolaris &4t L

PRAT DAM OpenCSW SREL . 2235 Ko fdi i & AR A A Python, H Al pkgutil —i python27.,

2.2 {33 Python

WA H S 41 CPython, 1 JE B2 REL source o B0 AR ECH BUAR M PR, ] AT 342
WURGHTHY clone o (AARARAEZSIMERN T, WIFFE R .)

A ) i - AL

./configure
make
make install

R Unix - 65 (4 C BT T 3 8 75 10 5% AE Python JRACASAYAR F SRR #9 README.rst SCUfFH

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

2.3 5 Python #xpi&EF3C 4

EE T A M Z2 MR ; prefix (${prefix} ) Ml exec_prefix (${exec_prefix} ) BUhTZ%
B, WRPREN GNU Bff; ETR BEAH A
Bitn, FERZ4 Linux R4 F, WEMBIAMER /usr .

X EZR aX
exec_prefix/bin/python3 RSSO B
prefix/lib/pythonversion, exec_prefix/ | WEhERYLHE SRR R
lib/pythonversion

prefix/include/pythonversion, 415 I % Python ¥ & Al A R RE % AT 35 /)
exec_prefix/include/pythonversion include A1) H SEIHER B

2.4 Z:IN

AE Unix b)) Python AN, FFEIRMNIATHATER, Hi4n:

’$ chmod +x script ‘

FEAEBIAS B4 TS NG Y Shebang 2k, — MREFHO Vel 7 2

’#]/usr/bin/GHV'pythODB ‘

REAEEES PATH H48 2% Python fi#RERS. B2, H UL Unix RAE R REIRA env s, ULV RESE B
/usr/bin/python3 Wi A BRI AR o

FAE Python HIAS H (5 [ shell /4, 152 %& subprocess ik,
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https://devguide.python.org/setup/#getting-the-source-code
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CHAPTER 3

£ Windows _E{& B Python

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

5K Z K UNIX RGEHR 55 A [A], Windows FREEHA 11 %2 % Python, Tl Python Wl fRZ 4K
CPython [ PA T 2451 14— release (1) Windows Z4FEfF (MSI ), X882 7 LA T4
FUIRZ22%E Python I, USIIAZOARRERS AN . ZERAR P b vl VAN — G LA B A T P22, FF BT DA B
FREFF A ) B AR LAY zip SCIF

4 PEP 11 Hrfiridk, Python AN SCHRERAR ™ i S e A A J8 I N B9 Windows HiUAS . X M F5 Python 3.9 74
Windows Vista FlI 8 # A, G FE3E Windows XP 374, %72 Python 3.4,

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

Microsoft Store @, &/ BLIf) Python 2%, & I THaATMIASFICD, PAJ ] IDLE SO 3R 5E. ©
9 Windows 10, [T A2 4 B2 T N2 JLALRRFF . iRBRE T V42 0 a4 245 Python 12
HTH.

nuget.org %5 ¢, S M TR MRS R B . BRI TH9E Python fl sz T iIlAS, HAN R SR H.
BeA S T

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

31 EEREERF

311 ZRLEE

U/~ Python 3.9 “ZZBE R 7 AT IR 2K - 32 (Al 64 (LHRAI A WA . web installer (W25 Z%54) B—A4/)
IR TR, BRFEZ R, RS E A IR NA . ofline installer (BRZE4AL) N
BN TR, AT AEI S Internet R4 T 8. WS F & F 2025 DA T ABAE 2025 1 A v
o R R A HA 7

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

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [] Add Python 3.8 to PATH Cancel

TNSEPE “Install Now (57 R[i4¢3%)7:

. I *ﬁﬁ%%ﬁiﬂﬂ%f?ﬁ (BRAETRZEX C iBATHEIATRE R, BUE WA M 258 A T Windows
44 Python & ) %

* Python 52234 B i I - H s

o i | F Windows &9 Python J2 #) % YR IEHE — TR e 101 22285
o PFREBehRERE , B, JEsh#s M pip

o QRGEPRRE 224 H SRR NS PATH

o BBy AU 2 1 R I

VR < HE LT P ARVFRERRE: BRRINIIEE . RO HAE IR R R . AR B
PAAT S B SO0, SRR B e

WER T P 2se, Wik A A" TEE s oL
o Q0] e R PR LA B T B o
Python %725 F| Program Files H 5+
o & | F Windows & Python J2 7 25 4735 %) Windows H ¢ H
LA E) AT DA H] R e
T P T DA G 16 h 5B
o MR, LR H SRR INE R YL PATH
o PGETT B A AT A

3.1.2 fiE MAX_PATH PRl

Jfi 2 E Windows BIESA2 I BERR TR 260 ANF4F . X ERE KT LAY B AR ok oIt S 80 R .

E & G A 1 Windows  H1, b BROH TR PR B K 4 32,000 4~ F A H
TOE A A R R B ‘S O Wwin32 KO B 4 K oms, =¥ E o % M|
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HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled
WEN 1,

XAV open () BREL os BLHUIR 2 B A 6 42 D) REAE (A A7 R ), RBEEAZ 2R [l K A 260 /N
. (FF Windows EANHERESE 751 B8R, I HAEGE i e h B AW . )

B RIS, ORI .

1E 3.6 HUH R Python Hjs T WHK B AR 1) S HF o

3.1.3 ¢t Ul =3

LAY UL g e e I ] DO 217468, VAR P E v 2 0las LA il dede, mIosEH P
RH.o W PATEAREEH] UL (A5 0L N 3 B Se5e i1, DASE o— L8 BRIAEL

B R R AR Y UL B 2e%e Python, WM /quiet 33, ZEkid H P22 HABA SR Som oE BN
A EMTH /passive W, AJLAME /uninstall IS EIFFLEIHE Python - - A& Ron R .

A HA e TR A 180 name=value , HHEDERZ 0 REAFAFE, 1 KRB FrEaitie. o
JABEIR) 5E SR ANE s

31. ERLRER 19
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B it LN
InstallAl- PATA R, 0
1Users
TargetDir | 273 H 5% HF InstallAllUsers $64%
DefaultAl- | i | P20 BN L3 | $ProgramFiles$\Python X.Y 19
1UsersTar- | H3% %$ProgramFiles (x86)%\Python X.Y
getDir
De- SRR BRI\ 235 H | $LocalAppData%\Programs\PythonXY 57
faultJust- x %$LocalAppData%\Programs\PythonXyY-32 57
ForMeTar- $LocalAppData%$\Programs\PythonXY-64
getDir
Default- UL i /R RN H o % | (%)
Custom- EH S
TargetDir
Associate- | QIS %E T Eshgs, W | 1
Files AN 7 S R B
Com- A oy RN . | O
pileAll PycC .
Prepend- K install F1 Scripts H 545 | 0
Path m# pPATH PAKCKF .PY IS
j][] @J PATHEXT
Shortcuts | QIR %%, MRS, 3C | 1
F4F1 IDLE A1 g Pl )y =
In- 4% Python i} 1
clude_doc
In- LRI R S 0
clude_debug
In- e SV INGE ST
clude_dev
In- ZH python.exe FAHE | 1
clude_exe | X4
In- 838 B F Windows By | 1
clude_launchePyrhon j2 7 %5 .
Install- AP LRER T |1
Launcher- | Windows &4 Python & % %
AllUsers o
In- GHHEPEFIY AL 1
clude_lib
In- LA S pip Al setup- | 1
clude_pip tools
In- AR (*.pdb) 0
clude_symbals
In- 4% Tel/Tk XM IDLE | 1
clude_tcltk
In- LHAEPENHAE T 1
clude_test
In- B ARy A 1
clude_tools
LauncherOnly{V %72 B shigs . XBET | O
R H AR
SimpleIn- | 2% Kk 254038 Ul 0
stall
Simpleln- | fi {fEjfb 2% UTHH R | (%)
stallDe- HEXHEE.
scription
20 Chapter 3. #£ Windows _L{#F Python



Python Setup and Usage, A %5 3.9.0a1

BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

FLAVF I P MR LT A 2e%€ Python (AN NEIAS, AT AR DA R v 242 b=, ax
FeSm— AR RIR T, A Feif B 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 )
TS AT W] PAFE—N44 K unattend. xml B SCEEA S T HRAT SO AR . SO e R
FMERISIR . AR R IR BRI ME, (ARATRE) BN ECT . R SCARSEBRME, BRZAR B AT R
BRI S BB 5 7 R A [ B 126200 -

<Options>

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

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

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

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

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

314 RTHRE

W TN EA ) AR 22 P R AL 7 Python (LU TR, ARG R IX LTI BE T AEFR % Internet JE ;.
N TG AP B, W PARTS B TA T RERALIE, DARE NSRRI R, 1A RN G 2 internet
B, MAEINERENRE R 4. WHERE, PSR ESRER, HRUREIIT 2%, W
ARG HRIAIERA .

Execute the following command from Command Prompt to download all possible required files. Remember to

substitute python-3. 9. 0. exe for the actual name of your installer, and to create layouts in their own directories
to avoid collisions between files with the same name.

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

AT ARG E /quiet UK RIRIEE 2R

3.1.5 =R
2% Python )7, AT DAIE L Windows H1fY “FEfFMITIAE” T HIUSISUMERIIRE. 2% Python 4% H I3k
e CHBUEST DRI AT I R

B SR RE 8 RO SR TSN BN R D R - R B O SR HE R S 2 T B R AT AT A AR
AP IR R LE I, B n4eke B s BB uOX e, AR 250 A MR 28 )5 HE 545 Python,

BSR4 T T B R BT SO, R N B A R A Ay S

“HIB” Rfoe MR Python, {Hi& A T Windows t% Python J& #) 3 BRAN, B “RIFMINEE" HHACH
#H

3.2 Microsoft Store g

3.7.2 B ae.
Microsoft Store f/&—~5; T4 1) Python fifFféds, FEM TR EAMA, Flan, 4.

3.2. Microsoft Store & 21
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BRI, W OREIA o) Windows 10 BT, F4E Microsoft Store [ ] %7 148 % "Python 3.9”
o TRARRETEN S )T B Python Software Foundation % 7f 742355 .

H % Python KFIRZAE Microsoft Store b e fit. QIRTORGEAIF, MFIREBA RS IEFHIE.

GG, A DAETF G 3R P R 8 51 3 3 Python, 5 3 0] DAE Ay A HE 5455k PowerShell 23 i A
python BE3h. WANTPAMIA pip 8 idle SRAFH pip 1 IDLE. IDLE tyEFF4fZEH I,

X = - n] DA A S 548, flhll, python3.exe fll python3.x.exe PAJ python.exe
(H 3. x BEEESIMEREAR, Hl3.9). ERE-—> £R-—> LAMGEET, Mk g
Th e, R SR KR python A . BHUALE pip Al idle 54 python HIA—E.

HIPAMEH] python —m venv BB MEREEHHE L H A o

WRAIRE B L% T 73— HUAS ) Python I E 7 MBI /R K PATH A8 g, ABAERAEN python.exe
A B Microsoft Store BB, EEIFT L%, 5 python3.exe B python3.x.exe ,

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

ZMER Python, THFTIT “WE” HAH “WMARFHIINEE", SEEAE “THR” H4k 3] Python, SRJ5 AR
W AR I BRI E % Python R R FTA I, (EA S ERAT A FE AU PR

3.2.1 EXI8YiE)=R

1T Microsoft Store . R F AR #, Python JHIAN ] GETCIEXF I AL E (40 TEMP ) MR T4
AViM . M, EREHARNEIA . QR EADF ISR, T2 s i M A

3.3 nuget.org LK 8

3.5.2 P IRE.

nuget.org ;& — A5 A F¥) Python 3855, F THERA £ R4 3% Python i) RS HIFFEEEE AR 8. B9k Nuget
& “NET ft/EHes, HEEMN AN TR ME, ©anl ARG T 1.

Vi nuget.org R KA nuget FYIRHHE . T THAYHHZXS Python JF A N FOREE LB T .

nuget .exe T LAV PAE#EM https://aka.ms/nugetclidl &, BN, i curl 5 Power-
Shell, i ffi% T H22%% 64 f75% 32 {7 F#7 iR A< ¥) Python:

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

PP E AR, THIRIN —Version 3.x.y . it HEITAM - M, ERFEEERFH R F . BOATE
R, THRNARSEHAFRMIE, WREA -ExcludeVersion ¥eI, WA FREH & E 224 H4F
FEMA. 1 H B2 35 Python L) tools Hak:

# 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

WE, nuget CURT T, WA TATLRBIRAI M e Bk AR5 . 80, FahMpRieya H SRt
WA WARAEM B Z BIRNGRE SO, 152 CLRGN A 3 T IHERAE

T tools HFEA, A —14 build\native HF. BHEE— MSBuild g1 X} python.props ,
AIATE C++ T H H i AZ SO 5 | Python 4225 . A0 & S6 35 65 1 e AR P A AR SRR S A
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nugetorge | B B f§ B W &2 wwwnugetorg/packages/python X} F 64 i MR A H
www.nuget.org/packages/pythonx86 F7x 32 v iR 4.

3.4 EHANE

3.5 B HE.
IRA X EATIUE — ML & fiv)s Python BREER) ZIP SCIF. B B1EAE N7 — DRI —, A2 H
A TE I

fREGE G, AT ULF) SHP RS, AR R RGN EM T 28
0. ARHEEAE TS gAY oye SCHFESHE ZIP o, 4L T python3.d11l , python37.d11
, python.exe fl pythonw.exe . Au$E Tcl/tk (RUFEFTAMCHEITN, 0 1dle), pip 1 Python SCAY.

W AR BT Microsoft C Runtime , W A2 /P 27 MR IEAL L ThBE. 2470 7] Bk
O 2 T 4e2e 570 F PP 2 48 b 85 32 Windows Update [ 24255, I H. Al DAE 3 76 & 48 H 5% v 4% 2]
ucrtbase.dll &K

=7 EY % o TR 5 A RATH 2% o XA BAT IR S8R L Python 2RI RE(E
pip KA BT AR, A n] DA/ R pip (S BRI EUEAT A S ST Gl = RtE N
W AR I —R2r (AT ) AbBE, PAEIT % N SIAE 1) 1 P S B0 2 i RERE A DR S B AR e 2 -

A TS ZATRE P ERE

3.4.1 Python N HIEERF
F Python ZRE N R IHEA— BRI P T X — 58 . ERXAMEOLT, v DA R AR A THRAE %
$EA0 7 Python FYFAG A . MRIEE N ZA ZiEM (SCEMR, BENIZERRXAZ Z), A1,

T & I AT SO R B R 7 2 — L, (HO PP it 7 e A (R 0 R i A4 JE 3
BOA W B AIEREWIRR AL Python FizAThy: PARRATLAE R, 28 FIMURAE B 0] DASRE , SCHF SRIKAT
PAIEH AT FERZEEOLT B E OB SRR iz R s 2 i 1 e A Tt REIR ) Py_Main

AT B 7 e P B A BRSO PR A i PR BT K, U B i a4 S BCE HR M python. exe 5
pythonw.exe . fEXFFILT, NAFEFRERH Python MARISLERAFR, H HI Al ETCIEFSH
5 HABIEAEZ 71 Python SFRE S SR BRI 43K

XAk, A% Python AHRAT ORI H SR 2ERE, PARRORENTERAR BRI (LM
WEshds, BT AT HAUALE, POMTER SN I RE P Z BTA L 18 R AR

3.4.2 g\ Python

I 3t AR 9 55 14 17 ) R P o 5 AR A AR 15 5, i AU Python A7 HCAT A T IL H B9 3
W, NIRRT AR, FHLEEB K 1] python. exe BUEEMM python3.dll . Tif
SEMPRE DL, RF B S AT IR 40 2 [ AR 222 1) 1 H Sl /2 PABR BAERT I 2K ) Python RS o

SRR 4, S AR ENEAOIE, ROATERIIR R R 2 AT A LS e R AR 0,
(AR A U BAT HORI L 22208 2 TR A ARAR X 51

3.5 ERHgE

W T FRUERY CPython ZATHRZ Ah, A —LL L SHEMINRERME Al . PUT @ A K F= 2L Re Ry &)
%=

ActivePython H A 2GR, (B, PyWin32

34. T[RANE 23


https://www.nuget.org/packages/python
https://www.nuget.org/packages/pythonx86
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Anaconda JRATHIRlFAESL (40 numpy, scipy F1 pandas) Fl conda fAEHIZS.

Canopy HA fmas AL & THE) 4TI Python 74T 3A4E"

WinPython F#5¢ T Windows B &ATH, 05 1 TH @ n ke g b2 e i T H

TR, XLEEE T REA & Bof AR Python B, I HAN A% L Python [ BA4ES i 32 .

3.6 ficE Python

T A S A7 (51T Python, ST DA TEAE Windows H S Bi—SEERIAPRI AL it . SR ZEAERE PR
HET AL E PATH Hl PATHEXT A2 #HEE0, (HIXOUE T HIRA . 2Rmded. REEEEN 24
A Python, 7% & & ) T Windows 4% Python j& ) %

3.6.1 KiR: REWRLE

Windows FLVFIE P BIMARGEPAR A BE EIFEEAC R, sl AE iy & A P i B PR AL B
Fm B EI AR, AT ar S PR set drd

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

X SEPAA AR B MO Y ] TAE S P PATRAT A a4, I, mizds sl G s sh g a2
AR AR X S

1E 75 PSSR A RO A (R e, RVFTETT IR s RN S R (. 1@ 57 python . exe [
FSRESINETF SRR AZ B PATH S2 8 PR JE B IE A AR Y Python fYH 7 ik

BUR ABUCERIAI AL &, R TR R “REN f%‘”'r 77, BT “RGEN" Advanced system
settings , K5 BATH Environment Variables 34l . 1E HEXTHEHE ﬂ%%ﬁﬂﬁ@ﬂiﬁﬂ PRARGAE. BH
ARG AR, EERERT RN T IC KR Hi 17 ) (Eﬂ%fﬂﬁﬂgﬁ)o

M. Windows 2K F PR BRI ARG AR 2 6, X RESTEB IR PATH IS EUEIMER

PYTHONPATH %% 4% Python 2 I Python 3 E{’Jﬁﬁﬁ WRAGE ], R AR e R85 A B 351 Python Fi
ARFERIAHD , 75 AR F R AR B

S

https://www.microsoft.com/en-us/wdsi/help/folder-variables Windows NT {3 {154 &
https://technet.microsoft.com/en-us/library/cc754250.aspx Tl iH & oA B 45 8211 SET iy b
https://technet.microsoft.com/en-us/library/cc755104.aspx il Tk A G EAS B2 SETX iy d

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
Al ZE Windows XP HH & B IAEAS B

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html % &35 5 (For Windows 2000/NT) , Louis J.
Farrugia

3.6.2 &1k Python T[#I{T3#

1E 3.5 iR

W& T {1 F Sl BI1ERY Python MFRESR AT A I A, GSH] RERABTE iy 4R 4F T Jei 8l Python, 2R
FPA— NI R] DA
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https://www.anaconda.com/download/
https://www.enthought.com/product/canopy/
https://winpython.github.io/
https://www.microsoft.com/en-us/wdsi/help/folder-variables
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp
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FELAAR PSS — T L, IDAZEFRARIC Y “Ff Python IRANEIPREEAR G AYREIT, DABELEAAR PR i
BEASINE] PATH o JBSINT Scripts\ XARIALE . X AVFRE A python Rz T#RER:, JF H pip
TR Y. I, Zabn] AR ay AT IHIAT A, ES 5o 447 30,

USRAE LGN AR ekt W& n] DA s T2y, e B IR, 2, Bn A
FIH S R H BT WITRF B PATH o 3R BERF Python 2228 HSRIRINE PATH BREEASE Y, %
WA AR H 540 RBER TR N R (BIXETPIA % H E&AF1E)

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

3.7 EHF Windows g% Python 5z))2§

3.3 BRI

T Windows ) Python JH 2l g & — SRR, AT E RLAIAT AR IR Python JiiAs, B ARA¥FIAS (5
A7) $ENRFE Python IRASHY B I, FFR5E M HATIZIRA .

5 PATH 2SR AR, R B 4F IR A e £ & 1 1Y Python AR . BB 44 I 23N 2 RGL 4
FARE T IASHER A B BB 2 A .

JRBIER R 2AE PEP 397 Hg5E ) o
3.71 Al

M&HL1T

TE 3.6 WU L.

4 JR)2%¢ Python 3.3 W i iRASFHE IS Sl UE /R PATH b B 5 B Al B9 Python UAFEZE,
DR M2 AR TE R R B B s RE P2 R T, e P m AT P AT AR fin -

19

BRZ S B E 2R BORTIRAS 1 Python 53l - BRI PAIERIRH, I HAFE E MR H ALy 217240
H#% %% %) Python,
MR LR T Z AU Python (K140, 2.7 f13.9 ), % 4EZEF)] Python 3.9 530 - 412k %)= 3 Python

2.7, il

’py =2.7

AR AR Python 2.x IRFTIAS , 525 1PA T A4

’py -2

PR3 KB Python 2.x (T ICAS B 801 -
MR GEE BT, MR ESA 28 R g

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

BRARTE ZERE TR TR, B 2 Y Python AR R BIAR P UV INE] PATH .

MEHIERR
3.5 Bl e
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https://www.python.org/dev/peps/pep-0397
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AN B R A AT A W B Python JIUAS, 9 FLIESLERIE (6 I AR HE 2 B venv #EH el 4h T
virtualenv TH) ATIHERE, WESIEETFRHZIT R RRRER A 2 2R . st RR
Feas, WS, B2 HE 2 42)5) Python fitAs .

MEIE
LEFATEIE—~ I Python A - G #—4~44 4 “hello.py“f 30, A& PAT A

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

M hello.py FIFFERT H >, SATRA TR a4

’py hello.py

BVAZE R F FoHHY Python 2.x ZEHIIAS S CATHIN R . BIAESRE S — AT Oh

’#J python3

BAE, FOFHAATIZ A W% BB Python 3.x 5 Bl 5 EHIH A AT Bl —H¢, VRA] ASE WA i) 4
TEMCARRERF . RIREZHE T Python 2.6, i1l 2E—1TH My #! python2.6 , fREKBTEHIAY 2.6
&S EFSE

TR, SREAMAAE, B “python” KHfi I i 4 H) Python 2.x MRGHIRAS . X220 T 1) J5 2
Je3fe#s Unix, Hrbip4 python il # 224§ Python 2.

MITHFREX

LRI %R FE B -5 Python SCHE (B .py, pyw, .pyc SCPF) AHRHER. X FEMEE 24 A Windows BE
RS HOUGE A — NS, KRR R SIRR R, P BERT DA b s R[] B9 T Bk B A 45 1 R 1 19
JA

DR 2 A, BN EBIAR Y I AR 3235 21> Python fiftAs, RARHURT 5 — 4TI N A

3.7.2 Shebang Lines

R BIASSCPERY S5 —AT0A # ¢ JFSk, Ry shebang” 47 Linux FIHADE Unix $#84F R GUAA XX LEAT 1Y)
AHUSCRE, EANTEFEAEM S RGE ERAER R AT AT A . XA JEBh4% L E Windows _EX Python
JEAGE AR A TR, BT AR BIE R TENTRI B .

5T 2 Python [ 111 shebang 75-7E Unix il Windows 2 [ HI, BREIIELHVES “HI 48
EEMRR. SRR G4 R

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

e python

B, AREATRI AT

#! /usr/bin/python

PELEN I BRIAR Python. [A7E Unix E4§ 519152 Python JIACLZA T3k—AT, (KRR i% % ik s
AT DA st S B B T TR . A E Windows |4 5— BT IA, 7 4E Unix LA, B AL
BEZEFIDA /st FF3Ki)— 1~ shebang 17

26 Chapter 3. 7£ Windows _ {#F Python



Python Setup and Usage, A %5 3.9.0a1

AT _FaA gl Ay S0 n] AR A (AT DA A, AT AR S BERCA IR B A ) VBN 54
AN, AT DUE IR B 2 JE TR <-327 SRR 32 fifiiAs. Bt /usr/bin/python2. 7-32 ¥
SRAF R 32 {37 python 2.7,

3.7 B EE: M python JHBNFRIT 3.7 FFhf, WILAELE “-64” JSEEIHA 64 fiHRA . MAN, WILAEE A
WER FBMZEM (B /usr/bin/python3-64 ).

shebang line [¥) /usr/bin/env b A — MR . 12T E %20 Python fERESR Z A, ML FURE
R PAT M PATH DAL Python R AT 30 . XX T Unix H env BRJFIIFT N, %R RAAE PATH
PATHEZER.

3.7.3 shebang lines BJ&#

shebang lines 34 1] PAFE & B4 145 Python @RS ) AL, G40, WK —4> shebang lines :

’#./ /usr/bin/python -v

S8R Python DA —v 3315 2

37.4 BENL
g I ST B

J )RR T R R P Aind SCHF - E 24 T P application data” H SE & py.ini  (BIE 6 H
CSIDL_LOCAL_APPDATA ¥l Windows Bi#{ SHGetFolderPath iREI[{H ) PAKS BEahEefi T [7—
Ez:k(LEIJEI‘J pY-i)ni o AHEI)Ini SCHFBEH TR shaeny “fEHlE” A (BP py.exe), WHT “windows” K
A (B pyw.exe

R AR H SR AR E R HE ST T AT AT SCIF55 ini SCPRRY B E L, RIS 3R A 5% 2119 .ini 3C
PEARA SRR ] DA 6 % 42 R ini SCPER A2

B3 X EIAE9 Python fRZ&

FERLEREOUT , ATLATE A & A S AR IR EART,  PASE 52 iy 2R JH VR4 Python AR o HRUAR FRE AT LA AR
ARSI, AIDAERE IR C0) RRBCATEIIAT . Besh, TPABIdin-327 s “-64” g iE iR 32 fif
i Fe 64 (5L

B4, —4> shebang line ) # ! python fTEAAMARRESRF, 1M #!python3 H—MRANERF, ©HIEE
— AR

WRTEG S R IRA BN RAPR ERF, WA AR EHIEAS 8 PY_PYTHON PAFE E BRI RA R EFF. WK K
B, B3, %A R DATE @ RBil i ay AT AL AR TE,  Ebfnv3Y, 73.77, 73.7-327 B 73.7-647 ., (i
HERET-647 FETAAE T Python 3.7 B 8 & A AL 1 IR Bl - )

TSR BN R B RR E4F, W] A B4R i PY_PYTHON{major} (HH {major} j& LI
TERY T E AR EST) PATEE e AR . QR B TR BRI, S Shas kMt B 4635 1K) Python
HASFHEAE 0 T B RRAR TR BN A e R B A, RN BEARIE, (RIZ A ] BE 2 1% 29 e i e I IR AR
{E42%E THAE (major.minor) Python ASHY 32 {1 64 {3 [F) 64 £ Windows |, 64 (i iiASKF-IA 42 11k
TSR EHARE Y 32 (A 64 (7 SEBUHS 2 ANt — X% F SRR 32 (A1 64 AR IERAR) — WRAT A, 32
A7 BP0 1) T RA T4 2 HRAIY) 64 {37 Python %% . AR v] PATIIN J sh e 4 7h , HHIHE PC 1%
BTWRBEHR A WAL R EATRZE2EE (BRI, ARAITE 32 {788 64 (AN Python FIFH M ) R 5l 8% 275
Rl aae%E ). LA, AT PAERUCAREIAT B kg “-327 B “-647 JRZORENILITN.
NGIE

o WA R EAM KL, M4 python fil python2 R ] %2 3¢ (9 5087 Python 2.x JiU A<, w4

python3 8 & H 255 /Y Python 3.x.

* fird python3.1 fll python2. 7 IRANSEFIEMET, PFENRAC 58 2HEE .

3.7. &HF Windows g Python [5z)2% 27



Python Setup and Usage, A% 3.9.0a1

o Y% PY_PYTHON=3 , fir4 “python” Fll python3 HRWH-i FH 5 435 %) Python 3 JifUA .
o MM PY_PYTHON=3.1-32 , fixd python ¥ H 3.1 ¥ 32 A7222H, T2 python3 B8 B 52T
L) Python (PY_PYTHON AR AN AT E T HEBMA.)
o {5 PY_PYTHON=3 H PY_PYTHON3=3.1, fiy% python Fll python3 & EH4RIH H 3.1
W AR AR 5 AN, 0 T DATE )5 30 R 8 A AR INT S o i B A () Y 3 . INT SO o i 8 43 R

[defaults] , BEZLFRIFSEA RIS PY_ BRI BMFE OF R IND U PR 4 R KK
/NG ) o) BREEAR BRI N AR A 5 IND SCPF R E Y NS

54n:

o W PY_PYTHON=3.1 % [F T AT I INT S04
[defaults]
python=3.1

e X PY_PYTHON=3 fl1 PY_PYTHON3=3.1 f4FHE AT NAM INT 3L

[defaults]
python=3
python3=3.1

3.7.5 LH

WARBCE T AN PYLAUNCE_DEBUG  ({LAIMH) , Bshaefo Wil B4TEE] stderr (BI: #5165 ). &
SRIXLEAF BRI BA TUK fofiititk, eV ZAVFEER Python FURA  BLRRARRE MUAR A IR DA S 1
AT H Fr Python IR 6y 24T -

3.8 EHIER

Python i % K H 2 (DA Be %5 1Y site-packages SC {4 ) A7 i 76 42 %6 H & be WG, R AT
Python %7 #¢ | C:\Python\ , N EKIA E K 5 B C:\Python\Lib\ v, %5 = Jy B P17 fiff 78
C:\Python\Lib\site-packages\ ,

HEE AR sys.path , EAIE# S DLL(python37._pth) B A $i4T 304 ( “python._pth™ ) [[] 44 1Y
._pth MF, FNBEIRMAE AR E—1T sys.path . KT DLL SR SCIH88 56 5T ml BT S
B, ANSRTREL, AR NS T I AT A R e B ) 5 A

BICPEIFAERS, R 2T RIS A R, R R A, IR BRARSCPRH I —1T98E import
site , HMALTFA site . DA #IFKAYE ABARATTRAGZNG . B BRAR AT DA 26500 B A T3¢
PHALE .. ARV site DM ALY, I AR EER AR,

WHR, MIEE import site W, .pth UF (BAHIS FRIZK) Kl site BEHIER LA,
HEAZ] . _pth ICPERF, sys.path ZUNIHE Windows FIHFEH):
o FETFIRIE, WD RH, %A XN S AT H %
o QRIS R PYTHONPATH AFAE, QRS & Wi, WHETORESINHIH « R, 1E Windows
L AR R R ER AR AUT 2T R, ARG RS SR IR R E S (C:\ 4.

o B} il Yy application paths” W PA [A] B ¥ o B ¥ M F ¢ HKEY_CURRENT _USER‘
HKEY_LOCAL_MACHINE 74} % F #Y:samp:\SOFTWARE\Python\PythonCore\{version}\PythonPath
HVER 5. A5 2 BRI R AT B A BOAMA R T 3R 2 B MRS N E] sys .path o (3
HE, I TR 2B U HKLM, [ HKCU j@ 5 %5 )

o WA E THEEAS R PYTHONHOME , WPRFHARE R “Python = H %7 . 750, 3 Python R AT 3L
PR T2 “landmark SCfF” (Lib\os.py 8 pythonXY.zip ) PAMEW” Python 32 H 3%
W) T Python = H R, WIERTZ SIS RA T H R NE] sys.path (Lib,plat-win
). &I, .0 Python FEA2 & MAFAELE M 22 (%) PythonPath #4751 o
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o QNR4% A% Python Home, WA 8 PYTHONPATH BR55A8 i, - HARAB M, W6 H A
X% B IBRA RS (B4 . \Lib; .\plat-win Z5%5),

URAE TP T SCPR S5 A AR T AT SO0 I H o 4R 3 pyvenv. cfg SCPF, MIPATRAERIE -

o QIR “home* B—MaxtikAE, I H PyTHONHOME AV, WIFEHEWTEE LA (7 B BB A T A2
T RAT IO R AR

XU AR

* i&fT python.exe , B F Python H % AFHLAT Hifh.exe (Z24HAS, BUEHK [ PChuild H3%) W,
T AR DA, AR T ORE. A BRBTENR AL <RI R .

* 4 Python FLATES — 1> exe (AIEAYH R, lid COMRASE) W, K ARLAERT “Python Home”,
PR ] 7ok B EEIRIAZ DB AR . IR 2SR i HA < AR P AR

o W2 Python FAFNE 4 H I HUATEM R (45 .exe, —SARFAFRAREE), A
PREAFB)—Zl A — LU BB A B AR A B 42

XFFARLEAEZLAKF Python HHZBE IR AR P B AAT RN, DA EBCR B 15 HoAth 22k 5 -

o FEEMATIAT SO S —A . _pth SO, HAE S HSR . X 2R ENER SR A A
A, AW site , BAEFIH import site,

o WIRARTE A O PUTSCEF N2k python3.dll 8 python37.d11 , ¥E Py_Initialize ()
Zui, BRI Py_SetPath() B (£/) Py_SetProgramName ()

o VERRI/EYE TS PYTHONPATH FAEBshk A N AR F I python . exe Z HjiX B PYTHONHOME .

o WIRGOR A I RTI RS (P0G SV AN L BEETT flepython.exe'sy 55 05) , %
R4 B P ffe landmark P (fle:Lib\os.py). (WERE, 7E zip SCPF PR 2K MEIZICIE, 1
SR TE W 4 19 zip SCPF.)

X BERT A PR R GENE B 222 P SCP AN S L SE T -5 B RE PPN e — i A hR v R LA . 500, P el g
SAESE Y R P B 2 MR, S5 — DGR EREF, POYHAHSOT RETI IR 2 2 32 21}
P Pt R A AR E AR I S

TE 3.6 MU L
o WM . _pth XFLFEIFM pyvenv. cfg HllllER applocal
o MEP ST AR, B pythonXX. zip fERNIEFERY landmark .

3.6 UG M. 1E Modules (& PythonPath ) RGN P8 & BT DUE L AT
FHXFA importlib.machinery.WindowsRegistryFinder . fF Windows |, &k

FEFFTE 3.6.0 S ERURAHI AT, (H 0] RETG ZAERF R IR sys .meta_path

3.9 FnnRLR

JRAE Python 1) H B2 AT A -6 AP AT AS AR, {HJ2 Windows A —SEIERAGRFIE . FERRIE ZERISNTAT A —
SOREHURIACHS Fr B (o X 2L 1

T Windows FIFRERELCSEAE mswin-specific-services 7,

3.9.1 PyWin32

Mark Hammond 1] PyWin32 i@ —41 T =4 Windows §5 1 SCRFAIREL . 3% 046 AR 58 AR )7 -
o« ZHPFXF 5L (COM)
« Win32 API Vi
s FEHE

3.9. FihniELR 29


https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
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» Microsoft Foundation Classes (MFC) F " L1
PythonWin Jg PyWin32 Pffafi i) — A7l MFC W AR . ER— W EIA ATk A IDE.
%W
Win32 How Do I...? by Tim Golden
Python and COM by David and Paul Boddie

3.9.2 cx_Freeze

cx_Freeze J&2—/~ distutils ¥ & (I extending-distutils ), ‘&4 Python fHIAS £ 5 vl #4447 Windows
T (*.exe X))o SEMULERAESG, GRTA N AR, I M Fi4é%s Python,

3.9.3 WConio

T Python )5 9 Z i AL 32 curses ({FR T2 Unix R4, Ak Windows i A —ASar i E: AT
Python 1) Windows $5 il & 1/0 .

WConio 42 Turbo-C [ CONTO. H 2 ifigs, F T SCA | A,

3.10 #£ Windows _E4%gi%¥ Python

R H £ 471% CPython, 5B E3KEL source. o AT DA 2R FUCAS O VEARAD , HmT DA 2%
H checkout. ,

PS5 Microsoft Visual Studio 2015 AR H Ty SR H SCHF, B2 M THEE Jr Python JiUAN Y
G XL T PChuild HgH,

fi#f PCbuild/readme. txt PAIRHUH R HE R —MRIE .

£ XP L, 1152 ] building-on-windows .

S

=

Python + Windows + distutils + SWIG + gec MinGW 1} "Creating Python extensions in C/C++ with SWIG
and compiling them with MinGW gcc under Windows” 5§ "Installing Python extension with distutils and with-
out Microsoft Visual C++” by Sébastien Sauvage, 2003

MingW — Python 4" Ji

311 HipFa

Wi Python AW AR, AHSCRFARIG £SO —2 P65 (T P EOF R AR . fidk PEP 11
TIRETA A SRR P B R R R

o Windows CE {/38k2 ¥ #,
o Cygwin 273 A L2238 Python fifRERS (cf. Cygwin package source, Maintainer releases)
H R EA WG 3RTE G EEAE B, S5 Python for Windows
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https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/

cHAPTER 4

EERZ 5 E{EH Python

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

1247 Mac OS X i Macintosh [ ] Python J5tJll| |5 4Efr] HoAth Unix *f-5 #Y Python JEFAHAMLL, (HEibH—
S AMTRE, il IDE A5 HRAY , (H5—f.

4.1 FEFn<3E MacPython

Mac OS X 10.8 [f#{7 Apple 425 1) Python 2.7 . QNRARE =, ATPAM Python W% (https://www.python.org
) BRI IR Python 3 . Python [24 7“3 ] —#EH]” MUAS 1T AYE Mac [T Intel F11% 4t PPC CPU
bARHEEST .

R EAF B AR VA

e APython 3.9 folder in your Applications folder. In here you find IDLE, the development environ-
ment that is a standard part of official Python distributions; PythonLauncher, which handles double-clicking
Python scripts from the Finder; and the "Build Applet” tool, which allows you to package Python scripts as
standalone applications on your system.

e HEZY /Library/Frameworks/Python.framework , 35 Python AJ$ifT 0. AR T
PR BN E) shell B 75, BE14L MacPython , 7] L M3 F5 i = 9T H . Python WA 5
4TS HERE ICLE /ust/local/bin/ Hr

Apple ALY Python fit A4y Sl 35 7F /System/Library/Frameworks/Python. framework Fl /
usr/bin/python §1o RAKIEAR NS R MERIXLENZE, KA EATH Apple #5H7 H1 Apple 355 =774k
P . TICH, WEARARERRA python.org 23 BERT ) Python JiUAS, AR AAREITHEAL FRFLERE AN [F]
{E#G HI ) Python | RHCVRAY BR A2 A0 HIVE S AR ZE AT E— BUERE B2

IDLE f & — s, SRVFRT5IR Python SCRY . HIZRASE Python WY T, ARIVAZIFAG 4% S0k, o
HIBFENER -

ARARE HoAth Unix V-5 _Lf9 Python , HRAARA % B354 5 A Unix shell 1247 Python IR BT

4.1.1 TiEFT Python Hi&

& Mac OS X _EJFAR (] Python W5 vk 2 il il IDLE SE 0T k3688, 2 ULIDE #R4y, IF7E IDE jz2fT
PO “HEBY” S
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0 R i 7 1 i 478X Finder j247 Python IR, B o % — >4 4 ok B @ I 4. Mac OS X
M TR Z AR MERY Unix A 217404848, W1 vim 7l emacs . QAR Z—ANTE Mac (b gnfas, I
4.:program:BBEdit B 3 [ Bare Bones Software [{{] TextWrangler (Z: [, http://www.barebones.com/products/
bbedit/index.html ) 2 ANEERIESEE, BLUl TextMate® (£ 0N https://macromates.com/ ). H%
B A% program: "Gvim (http://macvim-dev.github.io/macvim/ ) # Aquamacs (http://aquamacs.org/

)
FEMBIRE DA, DR file:usr/local/bin i T shell # R AL HF
LM Finder iIZATIRBYBIAS, VRA P EHE:

o A HE I 5| PythonLauncher

* 1E#f PythonLauncher {E /i1 finder Info % LI4TH AR (SiATAT.py BIAS) (IBRIAN HIARE, 4%
JEAT A . PythonLauncher £ 4 Fh i BTk il AR 1) 5 2l =X . Ha oy s vp i — ki
FEE B e 0, sl L “praEsi” SR AR M A

4.1.2 ETRERAENEE

XFIHIRAH) Python , fRFFEIERE —4> Mac OS X {1 2 4b: 5 Aqua %] B BREHE FRIRRT (0l &
2, A EA A RRT) AR 20217, (1] pythonw TR & python K JH X H: Y
AR

With Python 3.9, you can use either python or pythonw.

41.3 BB

OS X iy Python 315 T A FrifE Y Unix BR45A5 &, ity pyTHONPATH | {HJ2F Finder j33h AT E
XA E EARERY, oA Finder 72 Bl A BEBURE) .profile B .cshre . ARFFEMIE XM
~/.MacOSX/environment .plist . G XFHEE, HSH Apple AR QA1067 .

W% K TE MacPython H1225%¢ Python flRYfE R, 254 5 40549 Python @ f5)

4.2 IDE

MacPython P ARIER) IDLE JF &3 5E. 7 {3 f IDLE 4N 4, #5351 hitp://www.hashcollision.org/
hkn/python/idle_intro/index.html ,

4.3 ZIEHMY Python &

I TR0 PAZEEE AN Python 4 :
o A DA FRAERY) Python distutils #55, (python setup.py install ) Z&Ek{bf.
* 2 WA Al setuptools § sl pip WA 2%, WS hitps://pip.pypa.io/ .

4.4 Mac LB R ERmE

{ili | Python ¥ Mac ¥y GUI [ FFE 747 £ Fhidk 4%
PyObjC 2~ Python || Apple 1] Objective-C/Cocoa HEZLHIHE , X2 R ZHIMN Mac H &I Rl A
x PyObjC §{5 5., 5118 https://pypi.org/project/pyobjc/ .

FrufEfY Python GUI T HAURE tkinter , T FEM Tk THAL (https//www.tcl.tk ). Apple [ OS X ##
47 Aqua JRA A Tk, Fof AN T LA https://www.activestate.com "N #2555 5 W] A IEALID
ozt
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wxPython &5 — iR AT E5 -4 GUI T HAL, W[HE Mac OS X EAWEFT. FM A SCRE AT A hitps:
/Iwww.wxpython.org $15 .

PyQt 25 —FiiA AT s & GUI T R4, WlfE Mac OS X EANLIZAT. 2 {5 E 4L hitps:
/[riverbankcomputing.com/software/pyqt/intro 3%,

4.5 7 Mac %% Python N HTEERF

JBCEAE MacPython 3.6 SCFJe i) “Build Applet ” T 2@ 1l FAEAR H ©HYTTFAHL LTt/ 3 Python 4
PAMEARE Mac W AR izdT. (Hig, L THEAGIEK, JoikRs Python B IRRFF 73 A 45 Hh o

T Mac |3 057, Python [ U FEF AR ME T 22 py2app « A KLRAE py2app WHELZEE, #Hi
i) http://undefined.org/python/#py2app .

4.6 Eih3iE

MacPython Hii {1512 /& Mac _E Python [j FUFITF A A SLHIIEF5 SR BT
https://www.python.org/community/sigs/current/pythonmac-sig/

H—AF A% JEZ MacPython wiki :
https://wiki.python.org/moin/MacPython
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CHAPTER D

YRAERRFNE R IT 23R

l ?E’cf?igf Python 4 i 5 ISR MUIT K INTE . KRG Has A OT & BRbE S RmEIAmse, AT HA
PEP 8 fii#r.

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

RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class — IR e R ILLFFR ABC, JEXFduck-typing Wikh7e, BHEAL T —FpE SCH: 3%
HE, M2 FHALR G EU hasattr () B TRMEE B R (FlangH EAR ). ABC
SIAT T2, XM IEgK B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation — Ji:ff KECHIRAAL . KJEtt. REULSBOREIERITRAE , BIELE Atype hint KM o

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument — S5 LV T BREHE4E function  (B{method ) YA{E. S50 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
Tz Wparameter AEFZZH , HILEH SEEE S X HIPA L PEP 362,
asynchronous context manager — 5725 | F3CHPRZS 0L Fh XF % o & X __aenter_ () Ml
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator — 5335 k8% 1R [8]{H Masynchronous generator iterator W pREL. B 5 M async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator — 535 /L k22151888 asynchronous generator BB B IIXTA .
WX S & Fasynchronous iterator, 4R __anext__ () JEyH &R AN 0] SR 4ok AT
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable — [ E (R4 7] £ async for A g H A X . W A0E S B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator — 5335602 LT _ aiter_ () Fl__anext_ () FEEMIXIER. _ anext_
AR Bl —A~awaitable 34¢ . async for LXAFLR LR __anext__ () FiAFrR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute — JEPE JCECE|—DRIRAE, FAREH AT R A FRRG I A . B, WR— XS o
BAH—NEM a, BTN o.a K5I E.

awaitable — W25 R BETE await FEk i FONT L . ] DL Rcoroutine By 2 BAT  await_ () Jf
IR . S0, PEP 492,

BDFL “Z4 B~ ZE0kE " W34S, R Guido van Rossum, Python i

binary file — @HRISCH: file object RENEIES F 7 b o R SCHRO B PR DA E RIS (Trb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object — ‘Y504 715 bufferobjects 31 H.AES: HY C-contiguous B34 . X BHIE A bytes.
bytearray fll array.array %%, PAKIFZHEE nemoryview X4, FAIEX A FEL Fi —
PERIEARERAE P XS E AR R . AT B S A Rl i B i Ak 5 .
SRV E TR BN AS I O . XN RAE SO T AR AT TSR . A ARG pokt
SBIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i HIEHR AT A
AIARRT G R BRE) s XA 0636 bytes DA bytes X4 [ memoryview,

bytecode — ‘7= iy Python JEMHS X4 74705, Rl CPython f#FRERS 132/ Python #2)7 i) NS .
TR FAFAE . pyc SUEH, IRFEEE IR IATR]—SCHFIT BB SR (AT DA G 2504 5 558 2 13
A . SR i 7 B RHR BAATHUS U Y0virnial machine 2 b R
Python fEHIAL_ LA A&l M, WA —EBEFEAH Python R4 b 3% .
FATIHE 25T ATE dis BEHP) SR h AR A .

class — & HIRANE ] P SO S BB . FE SGEH AL 3 RIS SEBI - T BRI e o

class variable — Y348 i b LR R, I BAXSRAE M Z R HE ek (MA@ 28 L iz )

coercion — SRR RUER . /000 5 P HH FZR RS BB E, —Fh 2B S Ba ot 6 o o — R 2 3L,
BN, int (3.15) @RFJETRE Ao 3, (HAE 3+4.5 W, SEMRBA 5 (—1 2
int, —A~& float) , WiE WAL A RIZEBLA RAH N, BRG] % TypeError, QNAREAMEIZE

9
9

SR E. WPRFEIERE

9
!
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BUERALE, R DL AR BTG AT AR SR — A IR 2R AL, BIANE SR £loat (3) +4.5 MA

2 3+4.5,

complex number — 525 X ESIAR LY T, Horh I By s — SR R ALk
BOSRERCAr (-1 BFOTMR) ISRl Sl et P Sl 1, fETASHE 5. Python WE T
XSS, R TREAARC T 20 B —A 3 RS, B0 3+15. WIPRTEE math BN
KPR BN WS BA, W] cmath, ST — S R SRR R . WERARIESE A
W, B ENTHI LA A

context manager — |- F3C8HRZS FF with iB5A)P i, B EN _ enter_ () 1 __exit_ () F¥E
RIEHABAR SRS . S0l PEP 343,

context variable — | F g8 i —FR$EH AT ER) T T LA AN RIFER A & X ZPLITIEL AL R
PN PRI TERE T AR A RN FE A REE. AN, ST B CEER, — T8 aEs
HZA LR, W BN SRR 58RIt R G5 P AR R B . 20 contextvars.,

contiguous — ¥4 —ANFMUNHE C i 48 Forrran i 8k S WO NS TESE) . BYEGEvh /2 C Al Fortran
LN . TE—4ER T, FrA 2 B U ATE AR P LA SR HESY SR SR IGR IR R 5 Y
Yt C-IEL B, ¥ N HER s 5 fm — 25 5 A 2% H I B Bk . {H /2 7E Fortran
SRR R WZ A — R k.

coroutine — Phpfe PHRLE 1 BIFERYE—BIE . FOIREN] DATERE — HE ATHAE DS — MUB o PRI AT DAYE
WEZARM G EIEA L IBHAE . N1 asyne def iffREH. S0 PEP 492,

coroutine function — PpRE %L 1R [8]— A coroutine XS5 pREL. PRS2 asyne def {E4A3EE X,
HA[ et S await. async for fil async with X, XU dH PEP 492 5| A M.

CPython Python Zifeifi & ML IL, 7 python.org F%Afi. "CPython” — il Jl THEAL ZIFFBE 5L B He
fbSZELABI AN Jython 5 IronPython AH X 5

decorator — Mgy R IE N7 — M REAI R, WHEMH ewrapper EEEARIATRBUL e, 205
PRIR S UL T01FE classmethod () il staticmethod ().

AR RN, DU AR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

[l RS RIE T2, (Rl A AEE . A R AR T 2 L R0 SORI 3852 L SC
EE

descriptor — {iiR%y (EE LT __get__ (), _set_ () B _delete_ () HIEMNE. H—1KE
HoRiALR T, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N B S AE a IR E IR AR b XS, (HUR b 2 Hides, WIS TE XTI
B e i . PRARHG A 28 RS IR 2 YR FRAE Python 119 68, [R A @4 2 T B M R0 Bt
IR, HYE. B, k. S EAST RS 4.
A KRR TR TG AT 25 descriptors.,

dictionary — 72t — N SCHRBE , Forb P F R AR BIAH B 0B . ] DU R HA __hash__ () Al
_eq_ () HERXE., AE Perl iE= R4 hash,

dictionary view — PR M dict.keys (), dict.values () fil dict.items () R[EAIXTLRYEFR N
FHAE . EAHRME T FHEH W — SIS R, XEWE Y ISR, EE S AS . B
B ML i i Ao BLIERY SR, FIfA 1ist (dictview) . & dict-views.,

docstring — SCRY AR VE R, BREE 2 NI EE— AU B EAr S i E . ARSI
SN, AP ERER R AR TESS . BREERY) __doc__ @MY . BT e TR
WA, B RRT AR R
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duck-typing — WM F5—FhgRAE KAS, BIFAMKEER T SRRA0RH ¢ 2w HAA B0, 1
T HEEA S L ESENE (CRERGN T, WERBEN T, A ERENT.”) BT
SR EEE OO AR E A, BT R AR T R 2 SR RORIR T R G, MY R A
type () B isinstance () Kaill. ((HEEF RSB DA A 40 %08 & fE AN TS, ) TEESR
f hasattr () KB EEAFP JRfE .

EAFP KRG HCRVFATER 5”7 BPESCHEE . X Fh Python ¥ F US4 5 WUk 23 (B e i s 10 B 5l Ja A7
TE, HAEMCE FRIHH IR o o DFP AT Ps XUAS 4 st 2 K Eia ] try Fll except 154]. T
HARXT N IS LBYL A%, H LT C S 2 HAES .

expression — #i5X 1 DUKR L FEAMERYEE BRI, Ha)iEDvL, N ERREE RSB TR NTEE. &4
. JEYEVIIR. AT R EOE TR, AR S RN —ME . SiFZ HAMESAE, HE
A TS M R R . IAFAEASRERE Ve R ) statement , I while, WA 28 T1EH)
ME#E,

extension module — §"JEBIY DA C 8 C++ Zi H gk, i Python [ C APTR iy & 220 A KA PGS
AT H

f-string — f-p2fF A £ 5P BISFEAFEE FIEEFE G AR B AS LA R A
IS . S0 PEP 498,

file object — SCPEXFGe XML 7] S0 APL DA R 2 WIRIIXTS (7 read () H write () iXFERY
HE) o ARPEHATE S AR, SCHXF ST AR PR BLSCRE B S, W HAMZR A, sl@ il
iﬂ?ﬁﬂ@iﬁ ) (BlanbrdEs /st . NAERIX . BT, SHE%5%). TSRO %
2 B R
SEBR b AT SRR B SO S RG4S, G =) SO DA SR S, AT E
SUSAE io B, A SO R ETE T 2 open () BREK

file-like object — SCAFIEXF 5 file object FlR] L]

finder — A4k 2y —Fh o2 E A T BB loader X5
M Python 3.3 FefEAE AR AL A4k o Tk 12 54X % il sys.meta_path i}, PAKpath entry
finders Bl &y sys .path_hooks i,

W2 EE 2 )L PEP 302, PEP 420 71 PEP 451,

floor division — [i] FEUEERRIE 1) N & A B 2 BB B R E . I FEUR IR ERE B Z 7/ . B
wn, F#ixX 11 // AWITRESRE 2, NS 2R RF S EIERERR 2.75 . {E (-11)
// 4 4R[E -3 AR E -2.75 @ FTRAGEINEEE ., IL PEP 238,

function — % W] DAIIA P 2GR [0 FEAME R —2HiE 4] . I8 R DA ) HAZ ABAS B A 24 HAE R BRI T
i . 5 Wparameter, method F1 function 2575 ,

function annotation — FEEME BEFX R EOE S8R [W{E 1 annotation .
PREPREEIE TR 242« BIan DA R BB Z A int SEOF LR E—4 int {H:

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

PR AR VB I AR UL function —5 .
%2 % variable annotation F1 PEP 484 X I fEMIHEIA .
_future__ —FhOhSHe, AIREAR I O3 R 45 24 T ARSI AR 2R BB i = R

Wil FA __future  MEBRIFRIHARAS R, VR0 AR BRI UOIMAGTE 75 LA S AT i
ILSENN

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

garbage collection — KJe [l FEHCANFLA B A9 N A7 25 [ 3 f . Python Jg il 51 I T BRI — > REASAS:
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator — R3S 1R [8]—generator iterator B REL. ‘BB AFMG L ERE, AFREETHAE vield
Fak A — R VMBS for-TEEAME H BT next () REGE—REL
T AR A s R A, (AR DL N BT RE R4S A R B K3 . WERFRBOHE RIS X, 3
i T AR DA 5 S

generator iterator — 2 K23 iEICES generator FRELFT B IFT A .
F> yield RGHFEH A, DAL EHRI TR (0365 BREERN try 5A]) . 4% £
A2 R BWERNS, BRI EARSLPAT (X 58I P MH 46 132530 R 502 BIAR K )

generator expression — R AL X IR 0] PNEAIRRIAX . BHEERARGE-E FA 5 A 2 X
T*’I\Eﬂ’}’{‘§~ W) for 4], PAK—WEER if 7). PATE AFRIKS NINZ R EUE L
—RIME:

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

generic function — {Z MR8 S AN R 2 SE B [ B4 1) 22 R B0 ALY R AR AR I 2 h 9 2 5
TR E DA% RSS2

Wi Wsingle dispatch RiEFH4S<H . functools.singledispatch () HMizePA & PEP 443,
GIL Z: Wglobal interpreter lock

global interpreter lock — 4 J R RESR B CPython fRERERS IR G —FIHLE], EMfERIE —Bf 2 A — %A
FEUFT Python byiecode, WEHLHIEIT B E X RAEA (045 dict SFEENEIA) #XIF L5
KX 4L T CPython SEH. 23 A RRERS N A RS 2 LR REB T 3, AR I 2 g
TAEZ AR ERIF T

AN, FESUARUE R B = R I AR U T A A ST T8 B AT 45 A0 R 4 R A I RE T
GIL. A&, TFEAT VO BRI EE 2R GIL.
BliE—A (PARORSAIRLE RS e L8R ) A BAAe” MRERI S M ARIRIE R, B 2
PR AE S PR A BRI DL S RO MERE . HR 15 e Rk i B Ih) R R S B S AR AR A A, TR
MEPAZES

hash-based pyc — J&-F-W3 71y pyc {57 FI0F B Y5 SCAA: 8 I A B0 0 3 5 i 18 w5 s i) SFE i g LA 208012 ) 1
G, 2, pyc-invalidation

hashable — W[WY Ay — >0 5 A4 e A (L Q0 SR AE LR i SR N 26 R A sl T ob A (BT A
__hash__ () Jk), IFAIDAIR AR REEFTHE (EFRERA _ea O HE). AIIGAXI SR AL
IERAT AR G A (L LRSS R A 2 ]

AR R AT G REAE D SR A A BB, TR Ry S 23 ) A A Rl M 7L

KZ i Python "FHYATIAL NEX SRR W I A Y IR g (BIAnFRE7 i) HORW Ay A
AR (BIANTTAA frozenset) (M EA TR N AT A I A 2 AT A . o SCRASEHI
XGRS AT A . ENTEHE I —E AR (RIS B O ), e A Em AR S 5
TEAMH 140,

IDLE Python [f) IDE, “£J§JF % 524 ) BB H9e3C4iE . J2& Python AR A A7 B F s i) B AR G e Al
FRREARERSG -

immutable — Au[ % HAREEERNR . AR ROFHLT . FAABRHICH . XX RAREREAE .
URALITAFAH— DA FRE, WL ABTHT X 5. BN TR 2w B A E R 7 B H E AR,
BN UL

import path - AR HEZME (H4 25 0) UMK, [N Ipath based finder FiK# 4%
FAHR. fEFAR, HAESIRBEFKE sys.path, EXFRFAKGLATEERE LUK
—_path__ J&@fk.

importing — A 4— ML) Python fURSHE N 3 —AMELBR ) Python (RS B {3 I Y 7 o

importer — A %G AR MBI G S REEET finder 3 & T loader .
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interactive — 28 7. Python 7 — MR EAERER:,  RIRAT ATEREREGRE AT i AT A MR, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted — B Python — 2 FEREALET, SRR IEAUE T, BAAWIE 1Y DO 15y
TSI B AT AE T 2 A BRSO . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE S AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown — fi BEZS G 247 ZR PN, Python MERERRRFUEA — MRS I BOF BRI
P B BEsTi, BIANBCHRIAS R OGS N TSI SE . B S BRI AT R DL 25 o XSl A e
SCHTRA A 55 R 10 P B AR ST o T8 K PR B AT RO AR T BE B B & Fh S, DR LB
MRIREATAR (R DL B 5 PEBCHR S S LR %) .

FEREAS R SR P R A __main_ AEHEETIE T IA C 58 AT -

iterable — W[ XU R AEAS A —iR AL AXT R o IR RO R B T35 A e s 2680 (Flan 1ist,
str fll tuple) PARKFLEARFHRABIA dict, LA L PAREXT __iter () kB
BT Sequence 1 XH) __getitem__ () IARIER HE LRMR .

AR RPFTHT for TR AK Y Z HANH L —NFIIMT; (zip O map () ...). 4—0]
R GAE NS EALHNERI iter () B, BRREZM GRS XA AEE T 4WE
BB — U . AEGE I ATE A S, AREEATFER A iter () B 3 CATE SRS
for iR MR A S AL BIARLELRAT, B — IR H R iy 44 248 & HDORTETR A R R AF kg . 2

Witerator . sequence VA Jgenerator,

iterator — IKIUEN JIRFIR — BB G . ERBMMIEALN _next__ () Ik (BURHLLSN
BB next () FFEARIER A, 24 8A Bim] FIR5] % stopIteration . FiX
BEAREAT R P BRI R, R HIL _ next () FEHLFIRGIK StopIteration
S BAEMAEA __iter_ () JFEHPRIERZENRENR A S, FIEAS 0L E wR Ik
RER, AT T HAD AR GOE MR 6. — D RFEMPIINSIRLE L2 R EL VAN
WS, g R (Bl List) TEARERREIHAMAA iter O BREEURTE for JHRH I B
KT ASETIIEACE . URAE DU DL AR 2 A W 2 ak [l o 2 ik A Qo A rh e 11 ]
—BER R, BICERR SRS D EAE R

W25 A& F typeiter.

key function — #EpRi % FH bR Rl PR RE B R KL, 2 RES A 1] 1) T HE P AR (B TR X & il
locale.strxfrm () WA —MFEHRFE RIRHET 20 E R HER i -
Python A 12 T HL#R AL 1 ) 4 e BOR P2 LR HERL 2 4107 e H 46 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

AN NEEECE 2R . BN, str.lower () AT AHVEZBS KNG HEF ISR EL. 75
Ah, BERRBE AT T 1ambda Ak ANZ, FIUN lambda r: (r[0], r[2]). iAH operator
B T =M R B S - attrgetter () . itemgetter () flmethodcaller (). HEH
ATHE 5 PASRERBI AN (5 4 o B 7 49

keyword argument — Y2 gl S 8 £ Wareument,

lambda i~ Fifliexpression ¥R EE 44 INECRR AL, Tk USAE IR . Q)2 lambda pRE07) H)vA
N lambda [parameters]: expression

LBYL “Je&F GBkER” B34S . XM g0 S s e db A7 B A 02w S s A mi e 45
WA 5 EAFP J7 2006 O HE . HAR SR R 1 F i),
TEZ AR, LBYL RS FE “AF” M BRI A Z S . flan, PR
if key in mapping: return mappinglkey] A HEH FEMEERIED 5 HMLFE N mapping
HRSER T key T H S o SR RDET AT sk (] EAFP 7 SOk fig ok .

list — 13 Python P& [)—Flsequence. BIRZNHIFR, HH LT HALE T g4 m JEaE51 3%,
RV TCE RIS -1 R O(1).

list comprehension — BIFEHE 0 4 FL— 1~ 1 1 ) T 5K 4 53 76 2 71 1 1 25 51 4 ) — F 5 5 0
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A0 255 FEF AR /S BERIEEOT Y FAFE (0x..) B9 b 1 A2 ATIERY, Q1SR4 m )
range (256) FHFTAICRA PR,

loader — 2% J\J\ﬁﬂﬁﬁﬁwﬁﬁ% EWIE L4 N Load_module () W5k, M@ H—
A finder 1R8], FEIE S PEP 302, X}Tabstract base class W] 2, lmportllb abc.Loader.,

magic method - E?Itjj‘ﬂz special method FAEIE 2 R] XA,

mapping — WLF — Fh 52 R AF R A R JF L T Mapping B MutableMapping 15 £ 2 b ir fl
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder — JLEEERIRDS sys.meta_path W18 R iR Bl W finder. JG IS 2 $5 2% Spath entry
finders FFAE KIPAHHAAHIH] .

& H importlib.abc.MetaPathFinder [ fEICEER B IR AR AT LI T V5

metaclass — JuR —F T OIEIRATER . R L&Y . KPMAERINE ., JuRNTHERZ LR =42
BT RIEAHRLA S o KO 16T 10X G iR 1 5 S e i — M BRIASE L. Python (955 2 AbHE 0]
PABZE 2 SOt K PG A EJX/I\I,E\, (EESTEE S N Ve S K7 S S N Wi 2 ]
%H;ﬁ%;@?ﬁ]ﬂ%ﬁﬂ%?ﬁ%@ PEDT ) H R BSIMARZath. IRES RO, SCHLRARI, AR
WEAES -

T £ 1152 I, metaclasses.

method - Jj i FEASPERE S BREL. WIEARAE RIZ R LB — N E R, 5 SR BCE x4
Ve WSS — A argument GRE 844N self). &l function fnested scope.

method resolution order — J;5 JE MBI 7 35 ARATT I3 50 2 70 20 4R A D3 IS8 2R 2RI 28 I F 14 JE S I
A Python 2.3 )y RN THRE 2.3 Mk Python fEHT 2T FHAH 3 B2 126N .

module — e L3502 Python fURS I — RPN AAHEA S a4 25 (8], A (L7 Python
XtGe. BT it importing FEAERNIZE] Python Ht.

55 Wpackage.

module spec — BB — a2 250, K& 1 FIngssmME X T AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: iLmethod resolution order ,
mutable — W[ FASKRATDATEH: id () PRFREE RO T BUEHIRE. 531 S Wimmutable.,

named tuple - H# 04l ARif “HAITH” ol I TAEMAOR B oA, 9 HH PR RS DTRERHN 4
PRIBHER B AR 2B B 28 m] eI AT AR

AENERMETAAICH, 04 time. localtime () M os.stat () KEREH. H—B617 %

sys.float_info:

>>> 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

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
RIS PR Bo O SOk AE . XS AT TS, s [ T) K% collections.
namedtuple () Q. J5—MIlr b S EIN—LF T 5 s N BB A e H P SNk

namespace — iy 443 ] {44 2 AR AEIUE R .t SA R, RN ER), BN R PR iRE
filr 44 %5 ] (Tﬁ/ﬁZV\])o fiir 4 23 (B L By 1E A 44 P SR SR . BIaN, % builtins. open
Yj os.open () A H B2 2 Ry o i 25 )0 i i WA RS H S BIIRA R ARk 35 Bl
%%ﬂiﬁ‘@*ﬂjéﬁﬁﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package — fiy 445 [ 44 PEP 420 fir5| AW —F U8 FAE T B AE8 Kpackage, 44 25 a1 A]
DA SRR, HAfiid 77 s S regular package R[F), FENEANEA __init__ .py .
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S A] 2 Womodule,

nested scope — iR E1E IR 7 — 1 SGER NG HASEIIRE 1. B, 65— gz e P R AT A
SIHEIE A & ETEERENEHEEOA S5 A SRR IO R s 52 IR T i
2 AE 3 %’3@(5@, R B S WEH T e R4 250 i nonlocal FEFET RIFE
ASNEAE .

new-style class — H A8 X T H /i & BT i A 220 R i) R R IHFRIE. 75 556/ Python iRt A%
e, HUA BN 2E RE A% ) Python 79 iy B8 R 3G Fetk, B4 __slots_ . IAFRF. FRAEJE 1.
__getattribute__ (). KIEMEHSHESE.

object — X% ALATHARE (BIESE) ARTUE AT (O5ik) 898, object digfEfanew-style class
R DU HER A,

package — {4 — AT {0 & FAR el 156 I A0 5 41K Python module, MEFEAR B, WREWH __path__
JE P[] Python A5,

5% Wregular package Fnamespace package.

parameter — JE 5 funcrion (B(J5%) & SCHRYMA TN, EHEERET AR Z I —Dargument (BAEH
BT, 210%%). ALMES:

* positional-or-keyword : i B 5 KEET, 5 — D0 PMERIZ E 5 & AW PAVE N X 45 5k
BEAISE S, XEERAMIES IR, BIan NI foo Fl bar:

def func(foo, bar=None): ... ‘

« positional-only: (LRI , F8— A FUAEHERIE f AR S 4. Python Ay SR BT E S
MIIEE . (HE— S E RO (R E TR S (Hein abs () ).

o keyword-only: {{FRIHEETF, T8 —A> HEGHEM X BFEEANSE . (URXETFES s
HRBUE LWL SR & BB TS EE LA AL E TR S Z Hi—1 * REX,
BIUN R kw_onlyl F1 kw_only2:

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

* var-positional: WA, 455E AT ARG R — IMER LR GBS B o) (FE e A
BZEHEZMMESHZ)G) . EMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRKHEF, H55E A DMRIUE R AR R TS (MIIEHAES S 2 m K
BYSHIR). RMESEEIETES AR ~* KE XL, Bl LmE kvargs.

TEZ 0] AR B8 PTRE RS EL, AT DA HELEmT Be S 4004 i BRI -
%2 Wargument RIEFEFKH . ZEEESHX B FRE ILAE, inspect .Parameter 2%, function
—S5DLK PEP 362,

path entry — JR1EA 11 import path FH)—AS BN, S @lipath based finder FRA R E S ARIRR

path entry finder - ¥§E A AR £ — 7 XL ] sys.path_hooks (Bfipath entry hook) 2 [A]
(1) finder , WA G REIE S path entry 7€ L
1§ 2%F importlib.abc.PathEntryFinder DA THREARA BRI S IIRI A 1 .

path entry hook — J& 1 A LV —Fh AT XIS , FEHTE Qg 4R R R path entry FBLERA 1 O T BEAS
ffi[H] sys.path_hook #FEiRk Bl —A path entry finder .

path based finder — J§ T-BS 1R ER Y ERIAW—Fhisk 2 & 485, AIE—"Nimport path A FRAFHL

path-like object — JiEHM % R DU REHEAEMXT . REEXTZ A DLE D EREER str
K bytes W4, B PALE AL T os.PathLike Ml ¥4, — A% #F os.PathLike
X ZLEE T os. fspath () BN str 80H bytes KR RGE IR os.
fsdecode () fll os.fsencode () FIH 5 EHIR IS str 8¢ bytes FRBIPLEE. HATH 2
i PEP 519 5| A,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
R—A~ Python [k K HE R s B35 . PEP 1 2442 BORS A 1 5 AR BUMS F0 T4 DU 1 1y S5 P
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional API - #{5¢ API &3¢ APL 2595 A7 B HERRAEARME E 1Y 1) J5 3 M ORIk 2 S . F ez 11
BRI D E A2 TAA MR, B HZEHYARCE €, w0 REHEA% O JT A B i e A Wb EE
LT AT G AR (HROFEBIRZE D) WA E SO AR SR I T — [ APLgN
A ZRIATE JEH )™ B EE Rl SR A g A IR A 1 BB 23X AR
RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

provisional package — ¥ ={0 Z: Il provisional API,

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T AOAE A sk SE A . BT, Python F# ) RSS2 1] £or 1B B3R 3838 J — > n] AU %t 4
(I ICE . U HAE S A XA ZEH, A ZGR Python il A I £ % ] — BT
B

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

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — BE#FR —NUAUE SRR FR, TR BB 4 RV s Szt v SRR 25.
BRI TR AR, FHEE X PEP 3155, M THm ZHNRENZE, RELK 5545 r—
e

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

>>> C.__ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — ¥ A G R HIpackage, Pl EE—4 __init__ .py HFHH .
%2 [ namespace package.

_slots__ —FELERNTRRI ], i fs s B SOl et SR R R B S Bl IR N AE . EARIXFD
WIGRGAT, EREMNGAFAES, Sl ARETEDER T R, BIIARFE N A7 B 2
Ji, o HHE AP S R E S,

sequence — J 8l —Firerable, ‘B IHFHIE _ getitem () FRERIT R EBECRG | TR N TR V)
M), HE LT REFHER __len_ () 7’7{% WERFHIERA 1ist, str, tuple fl

bytes, WEHEA dict T FF__getitem () Al _len_ (), (HEHIANE T B IS,
N E AR AT B W) immutable §ETTT AEEEEL

collections.abc.Sequence IR ELEN T —ANEEERZED, BHEET __getitem_ ()
Hl__len_ (), ¥SHNT count (), index(),_ contains__ () Ml __reversed_ () . A[DAfH
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
?ﬁtﬂfb/l;b‘/{ 5 0 W, Wit variable_name[1:3:51. H3E5 (Fhn) Fricde R
slice W&,

special method — F§5k Jjiki —FfiEh Python [ A 7%, BRI HAN A BI P THR & B E U AnAf i 45 45
RN YA AR E AT I . FEIR I VAR SCRY 2 L specialnames .

statement — %54 150 EREFE (— MUY “H) PULRBANT . — S A R] DR — A expression BIEANAT
B RETHIZER, B0 1£. while BY for,
text encoding — SRS TR Unicode “A45 88 it S5 BB A 4 i 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
1 BRI B sh Ak Prext encoding. SCAR U B FALFEASCA B, (" Bk 'w' ) FTIFAG SO
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — — 5[5 fFH RS ZAESNES (7)) SE RS ) WFEMSE. ENED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TrRGE LRG| SRNG5S, I Bl DAESECE AT Jos B AT, 7E90 S SCRY 74 Hf B R Bl i
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVIIER) __class__ J@P, i@ type (obj) HKIKHL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt A X 2w . Biln:

from typing import List, Tuple

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

AT DA S R AT s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
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Z: L typing fl PEP 484, H A4 X} Y REIG TR REA .
type hint — 38IPLR annotation A5, RJEPE. REWTIE SR M{EFE E 2 A,

R RJE T AT, Python K?ﬂ@’ﬂm HIC AR A2 AL 50 T BGEAE A, H Al Hp) IDE 528
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines — jili It 1 —FhAFELSCAIRI 3K, KA R IFE A5 B0 AT 45 i bRE : Unix 4T
LZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation — 2% 1 71-fif XjLﬁr w2 B M annotation
TEAREAR B BRI, 8 T35k LA

class C:
field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

S AR TEYA N TEAR AR I annassign —7
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ U venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
Hbytecode.

Zen of Python — Python 24 5|1} Python Bcit i[5 59727, GBI THBSMEXMES . EFHAK
WA ATEAL BRI R AT i A7 import this”,
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APPENDIX B

i AA

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

ASCRIFIE BT T REER T A5t 4@ th G B 58 i, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANT S5 . FATBE G R ) SR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils Z0/4-E 44
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python IC#TRiikE

H 24 Python i#i75, Python #3HEEE il Python SCRYA SR A, i Python J5 fUT %A ff) Misc/ACKS X
B T A TR

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

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.9.0a1 #y PSF ¥Fa] il

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

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

3.9.0al software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.0al alone or in any derivative

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

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.9.0al 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 3.9.0al 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
3.9.0al.

4. PSF is making Python 3.9.0al available to Licensee on an "AS IS" basis.

PSEF 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 3.9.0al WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0al

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0al, 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.
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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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.9.0al, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 f BEOPEN.COM #F o] ipi{

BEOPEN PYTHON JFFi5 4 a] M35 1 iR

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
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.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

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

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

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

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

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

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

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

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.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

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.3 #WMFR B fFa9F ok S5
A& Python KATHR AR5 = BPEROVE T RIBOHIFIAL, Gl ML A5 8 LR IR K

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

QS

C.3. HWRIRHFEYVFENE SIS H 55



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

Python Setup and Usage, A% 3.9.0a1

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) FEARMIE SO,

(http:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

(FIHED
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies Hidhal& DL RS H:

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

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

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

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

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

C.3.5 HITERR

trace B PA T EH:

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.
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Author: Skip Montanaro

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

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

C.3.6 UUencode 5 UUdecode F#

uu AEHAL S DA A A

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 & 2= H

xmlrpc.client FEHVELSPAR ARH:

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

(CFgkzs)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHREL S DA ER:

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 T kqueue [FHZ AL AR A= H:

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

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

C.3.10 SipHash24

Python/pyhash.c {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

<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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
i David M. Gay (19 [q] 4% SCEFIRAE T SE, %3024 i ] M http://www.netlib.org/fp/ F#k. 2009 4 3 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

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

*

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

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

* % o

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

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)
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* 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.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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Lo I A T I S S N S

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).

Original SSLeay License

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

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
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)"

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

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

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

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

[including the GNU Public Licence.]
/

L T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

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

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

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

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

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE DM T

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:

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

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

C.3.15 zlib

R ARG EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 3

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is 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

CNgkzs)
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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

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N i EH

test fU (lib/test/xmitestdata/c14n-20/) 1) C14N2.0 i3k JiT W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FH-ARIE BSD 4 A[IE (Z&%0K) KiT:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.
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Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python 51X {3 SCAY -

A © 2001-2019 Python Software Foundation, {58 g Al .

WA © 2000 BeOpen.com., {4 F FIr A7 FLA .

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

A RSEBM VALV, 200 L AeF Tk,
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