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CHAPTER 1

=
&
EEAN
4|

LSE/N:

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

p—
1.1 nn%{T

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

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

B ILEA Bl S Bl AT A

’python myscript.py

1.1.1 BEO%EIN

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

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

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

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

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

BRI S R LSRR AR L, A S SHHE sys . argv B - 1R, HAOCH, MITRNE
MICR (sys.argv[0]) RIFRFEFRIEHTFFR.
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—c <command>
AT command w1 (7] Python {5, command V] DAE—451EA), AT DA FARATRE 40 B0 2 45iEa),
W RN H A S R R AR B VR R
R BRI, sys.argy WEDITERN "—c", HFSHLFTHZMAZR sys.path FF3k (GHixHZ
BN T2 RIS A) .
f#if] command (&5 % #HilZE{ cpython. run_command ,

-m <module-name>

1E sys.path FHERARERIR, LA __main_ BURPUTHHNZE.

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

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

ilE): BLRTURTE T N EREORIDA C B 1Y SR, PR ETIIF A X R Python fEH st fH
AR LS TR AR 0 s Ik Sl S DS LRI G h S G

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

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

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

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

il module-name %45 |k HilZ{f cpython. run_module ,
W%

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

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

MAIRHERIA (sys . stdin) SEHAr4. FRifElm A &, i 1.
i BE T, sys.argv E—PIoEe "-", [, EY45HZMA sys.path k.
BAESHE, &k #it$: cpython. run_stdin

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

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

4 Chapter 1. 41758
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AR AR 44 B 1) H SR e zip SO, WHEMIARZ A sys.path Pk, FHEEAEFRY __main_
py XPFHE __main_ BEHORIAT.

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

ffiff] filename 5| A HitZE cpython.run_file .
4.
runpy.run_path () Python fCfiZhn] DAE 08 1) 5530 g
PNz e Au by AL ﬁﬂ? ~i, sys.argv[0] NEFAH ("), HEYHTHREME sys.path Bk, It
Ah, WRRGLFE, B EEZﬁJF‘Hﬁ tab #hAx 17 2 g% (2, ricompleter-config) .
W%
tut-invoking

3.4 JSCESE: A SR tab Kb AT g -

1.1.2 EHEIN

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

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

Python 3.8.0b2+

AW VTN, i E AR, pln:

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

3.6 U —VV 350,

1.1.3 H{thi%kIn

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

3.5 Wi S $20 bytes 5 int (R

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

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

1.1. &91T 5
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-i

-q

-s

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

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

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

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

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

3.4 BUHTMA.

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

3.5 RCESE: fiKdls PEP 488 {214 .pyc UIF44

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

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

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

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

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

WA FEATLAL BRSNS HORS O e i A5 E R HE 4 I 55 DU BER 9, XA A B T H93 dict 7Ei%
T RO HERERD O(mA2) B2 . #1515 7 hitp://www.ocert.org/advisories/ocert-2011-003.html,

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

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

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

6 Chapter 1. &4$1T5E
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-u

-V

51 stdout Al stderr JLA(EFHZZM . HEAETINT stdin TG o
%152 5% PYTHONUNBUFFERED,
3.7 W5 stdout FlI stderr JiFE SCAS 2 IAEA G2k

B MR IR LT B — 55, B HmE s (CCrZ s B ) . MEL AT (-vv),
BRI A A 1 B SCOFRRE T BN — 2R 8L . AN IR AR A REHOE N E R A. A5

%] PYTHONVERBOSE.

-W arg

—-X

Eeiil. Python MR EALHIERIATE UL T &1 sys . stderr STEIEEHE . ML H B R A 0
T

file:line: category: message

ARATE LT, B EE AN T H A A T E R B R TR S IT B U BIEI0Un] 2 i 2 54 T I 431 S5 A

.

A PAZE A - T s Y BN RE 5 AN IV, 5T 355 — S DL I B . e -
VIR 20 ((H2, 78K 28— AV I &3 T BT I TORGR T A2 5T ) -

S R DM PYTHONWARNINGS 33578 £ DA KA ] warnings BEFE Python F2 )7 PIFHE T2l .
5 AT B PR 18 AR R AR A AR TC A Vb T AR T &t T 4 (B2 7 BRIAG L T 22 208 1

Tt

== B3

-Wdefault
—Werror
-Walways
-Wmodule
—Wonce
-Wignore

Warn once per call location
Convert to exceptions

Warn every time

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

#
#
#
#
#
#

BAEZ BN AR 5 T 46 S (B0 -wi, —wd, —Wa, -We), MRREEIF SN E IR RS Y e

FRo

1% 2[5 warning-filter /1 describing-warning-filters | it 55 Z2 407 .

B IR —47, AR AR Unix JE3NH0 # Lemd. iX3& M T DOS & Jm i aU# AT .

R T2 A BARSE I & J@ 350 . CPython H B X T 21 w] H{E :
e —-X faulthandler |G faulthandler;

 —X showrefcount M4FE/F 45 A BT H MEREAR IR AR TR 2 e i B 5 DT RO EL 6 A
BT R I S A A R

e -X tracemalloc {fff] tracemalloc #it/E3%] Python NEDECHIIRIE . BRATEIL Y, RA &%
IR SRAATERR BRI M5 S . (A X tracemalloc=NFRAME DAJS3fIFR & 7] NFRAME
Wi IR e . 520 tracemalloc.start () T f#HE.

+ —X showalloccount Y4745 R MR O BE S B k. k{24 Python ¥£
X T COUNT_ALLOCS J&5#4 Bt A 23 2E 50

e -X int_max_str_digits ¥ W B B FHF P LK ERB. 5N i S "
PYTHONINTMAXSTRDIGITS.,

1.1.

BT 7




Python Setup and Usage, %([F] 3.8.20

e —X importtime E%@L’\EF/\*%%E’JEHLIETJ ° E%E%*ﬁﬁ%@%a %ﬁ“lﬁ]ﬁ] (@?ﬁﬁlﬁgﬂ/ﬂ?ﬁ/\) MH
S IE] (HERR IR E 0 T ) TR E 0 R 2 RN AR ] BE 2 th s B ¥A A python3

-X importtime -c 'import asyncio'. HIFZ[E PYTHONPROFILEIMPORTTIME,

=X dev: Ji I} CPython {1 “JFAAE", 5IABIMYIBATISAGIN , 3 LEAG I R 48 1 K TE iR IA
JE . AR R IE R E AN 2 HBA B B A B A S e B R A 2 A T
R IR

- WS default #esbyykes Hl-w default,

- TEWNFEoTiids 2 1 20, PyMem_SetupDebugHooks () C K.
- A/ faulthandler BUHPATE & AR A5t N 4% % Python [m] 5 & .

- J&H asyncio i

- ¥ sys.flags [ dev_mode JEMIX N True.

- io.IOBase MHEILK close () FH .

o —X utf8 NIRERSHE LM UTF-8 Bk, 7855 BRIA M KB, —x ut£s=0 Wttt
UTF-8 #i58 (BIHAE I 2495 H ShBG i) o 3205 PYTHONUTES T fRTEN .

+ —X pycache_prefix=PATH R .pyc LB A LA & B MARMIFATHE, A ZCAEH .

%JI_LI, PYTHONPYCACHEPREFIX ,
B AVHE AMEE T sys. _xoptions FHSEHEERGX LAY,
3.2 FRCBEAE: I T - x e
33 MUFTMA: -X faulthandler ¥EJ.,
34 BRFTA: —X showrefcount 5 -X tracemalloc 3,
3.6 GHT A —X showalloccount &I,
3.7 BHA: -X importtime, -X dev 5 -X utf8 &I,
3.8 BLE N A: -X pycache_prefix &I, —-X dev &I AELE io.T0Base 4 ok %L H i 5%

close () R,

3.8.14 CHIIA: -X int_max_str_digits j&i,

1.1.4 7SRy 24 R RYE TR

-J
PREA 25 Tython I .

12 REEE

X LEIIG AR 22 550 Python (9478, ENTEIEM AT X Z Bigb 21, {5 -E sk -TERAM. RIGLE, 417
TEM SRS AT I e 2 8 PR i
PYTHONHOME

bR E Python N B . BRINTE I T ERAE prefix/1lib/pythonversion fl exec_prefix/

lib/pythonversion W%, H prefix fil exec prefix g MR AIEHEMNH T, BIAKML
T /usr/local,

Y PYTHONHOME #{i% N H RN, BHMESFNEN prefix fll exec_prefix, TENWEIREARS

[FIHME, 176 PYTHONHOME &K prefix:exec_prefix,

8 Chapter 1. £41T5HE
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PYTHONPATH
BRSO R A . AR S L PATH M) — s A os.pathsep 7MY H R
AR FR (B0 Unix b4 S-S M7E Windows _E2M5) . BRIAZIE AR FEAER H 5.

W T 8HE H sz 4, $AS pYTHONPATH 5 H AT AG | 6 & 4l Python 5811 zip SCiF (JRARDBL4IFRTE
X))o TEM zip LAY TRELH.

BRIAR G| RO TR ik e, HiBHARZ VA prefix/lib/pythonversion i (S W X
PYTHONHOME). B % = XMUNINE| PYTHONPATH,

AN H SRR AR R B PYTHONPATH Z i, IEHNESCHde ot m By . @R
F R LATE Python R JF WE NS B sys . path RIATHA.

PYTHONSTARTUP
AR AT BSR4 B, 1% SCHE Y Python iy < 78 A2 BB B AR /R AT 278 Z HT A
1o I AAES S H A A AT P 1 [ —fin 4 23 8] FP i T, PRHE rh B S AR 42T DA
TEARHA TP TR o ARIE] AEX A S R B SRR AT sys.psl il sys.ps2 AKET

sys.__interactivehook_ .

ffif] filename Z¥(&5| % BHitZ {4} cpython. run_startup .

PYTHONOPTIMIZE
RUPRPBEA DS FAFE, RS TR E -0 I WERBON— %L BRI T2 48

P

7E 0O,

PYTHONBREAKPOINT
WA B AR E, BN A SRR — DT RS A 51% TR 6 4 B AR B
SN, MiEZA X% H sys.breakpointhook () WERIASLBRIZETT, & H S HHNEM
breakpoint () KA. WERAEE, KiENEFAE, WEMHYST{E pdb.set_trace”, RfILAF FE 5k
HTFHFER0” 2530 sys .breakpointhook () AYERIASEE AT AT 11 B 32 ] .

3.7 B

PYTHONDEBUG
BB AR — DS TR, B T - . WRBOy— R, WERIH A T2
FHRE ~d.

PYTHONINSPECT

A AR — D= TR, B T -1 I

1S &t n] fy Python fURS ] os . environ SRABHLATERE ¥ 245 o il fr AL A
BAHSH, 2%k #itEEf coython. run_stdin .

3.8.20 kit ¥ 5%: Emits audit events.

PYTHONUNBUFFERED
BEAS RARBEN — DN AR FATH B S T —u i

PYTHONVERBOSE
BEAS R AARPBEN — RS AT, B T8 v . WSRO — AL, WERIH S T2
FHE -ve

PYTHONCASEOK

MR BB AR &, Python KfZWE import IEAIHIA/NG . X ALTE Windows Fl OS X AL,
PYTHONDONTWRITEBYTECODE
WA AR — N AES FEAFE, Python FERS24TE S ATRBIRET S A cpye SO, XY T4
JE —B I,
PYTHONPYCACHEPREFIX
R R E T M BE T, Python KFFEG G H kW B KR B A cpye XM, TR Z VER
_ _pycache_ H=#E%., XY THEE X pycache_prefix=PATH 1%,

1.2. IMBETE 9
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3.8 WUHTIA.

PYTHONHASHSEED
IR B R B BB random, KFE—NEEHUELE N str 71 bytes X G Az AR T

W PYTHONHASHSEED # A — A EEEUE, "B RFAE A & 2 B A1 500 ot 26 B0 e A BEALAL BT i 55 1Y
FAUHY hash() 455 .

EMRMRARITTTAABET, WO TRREIN RGN, SAH— A pyon IR
filH.

O~ 104294967295 HETHIIN - IERIEL. FH52 Bl O Y628 VA BB

323 HURIA.
PYTHONINTMAXSTRDIGITS

USRS BB — M, STIRIE TR A 102 ) 7 R A B

3.8.14 BN

PYTHONIOENCODING
AR AR B AR EAT R R B B, B2 @Gl encodingname :errorhandler AR E
I stdin/stdout/stderr fif B 44154 . encodingname Fll :errorhandler HR4#h 2 Al 6, 57 str.
encode () EE AHA .

ST stderr, :errorhandler B4 ZNE; ANFEFEF ¥ a2~ 'backslashreplace’,
3.4 WU S “encodingname” T4 INAE 2 A&

3.6 JRHE 5 A Windows |, X F a2 H 36 & Zop X & Z 0 WA B8 E N mis, BiEEsE T
PYTHONLEGACYWINDOWSSTDIO, 3B IIARIES 5 & 18] ) SCAF A4S T WA 32 HE 5

PYTHONNOUSERSITE
WRCE T AR, Python ¥PASHE P site-packages HRIFNME] sys.path.

W%
PEP 370 -- 43 fl 11 site-packages H 5%

PYTHONUSERBASE
X R P A E K, BEL2TEMAT python setup.py install --user B8 kit E A &
site-packages H KDL Distutils 42358 %1%,

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

AR E T IR &, W sys.argv [0] KEgie I As & E M A& C T Irfis M. 12
£ Mac OS X _F#E/EH .

PYTHONWARNINGS
WAS RSN T~ BRI . QAR — D PAE S 2 R, B T2k -, SIRTIE I
g L e o T o R e B .
5 17 BT T I AR B TO A R M T AR BT 4 0 I (D2 AE BRI IG DL T 2 2B 11

RS

Warn once per call location
Convert to exceptions

Warn every time

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

10 Chapter 1. £41T5HE


https://www.python.org/dev/peps/pep-0370
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12 [ warning-filter F{I describing-warning-filters | 8 £ 4075 .

PYTHONFAULTHANDLER
R AR BN — 1 AES F4FE , faulthandler.enable () &YERBIBMHE A - h SIGSEGV,
SIGFPE, SIGABRT, SIGBUS fl SIGILL &g 548 — A HRAIFE PASE fif Python [R5 H . WA ES
#rF-x faulthandler &I,

3.3 CHTINA.

PYTHONTRACEMALLOC
WA IR AR B — DN ES A, W& tracemalloc fiHEZX] Python 774 B r) IR
Bro AR (R PRAE T ERER A 3 B P B s R ik . 9140, PYTHONTRACEMALLOC=1 H{RFFHL
Wi, %5 tracemalloc.start () THHFEE.

3.4 OB A
PYTHONPROFILEIMPORTTIME
WA MAE BN — D HEASFAFER, Python X BRI AL T 2K EHE . WA RS20 THE
IR E -X importtime,
3.7 OB A
PYTHONASYNCIODEBUG
MR BB — DI EE A, W EM asyncio B Fi .
3.4 BT

PYTHONMALLOC
U HE Python PNAF4 L s R/ BB PRI 1

15 E Python JIT i [ ) N A7 Bt o i -
o default: ] BRIANAE RS

e malloc: XA (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffi[fj C
JEf malloc () BR%L.

e pymalloc: X PYMEM_DOMAIN_MEM A1 PYMEM_DOMATIN_OBJ I {# fi pymalloc 4} Wit #§ i X
PYMEM_DOMAIN_RAW IH{#i ] malloc () ER%k.

IR T
o debug: 1 BRANFF LA FZ2H 7.
e malloc_debug: 5 malloc f[FMEBR LSRR T
« pymalloc_debug: 4 pymalloc M[{Hit &% I T .
S BINATE) ids A& PyMem_SetupDebugHooks () BR¥L (f£ Python {74y fitds 2 12
W T).
3.7 CEAR: N T "default" 4HiRE,
3.6 OB A

PYTHONMALLOCSTATS
WRBE— A AEAEF AR, Python RS A EEH Y pymalloc Xof 42 XI5 DA K 7E 5 P IR EY pymalloc [
F7or AR PG E B o

W PYTHONMALLOC M358 sl R st il C Ef) malloc () ZrBC#s, & UIER Python HELE A
Y pymalloc, NJSRAR R4 20

3.6 JiREE A AR B LE-M AT DAL A T7E & AR T gRis il Python, TR B9 BN — AN 28 4R ER
WA AT -

1.2. IMBETE 11
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PYTHONLEGACYWINDOWSFSENCODING

RPN — A FRFER, MR SO 2R 58 g 55 AN A8 R AR ORF 20 BV R R B ATTHE 3.6 2 BT
{E’mbcs’ Freplace’. 75 M2 F 35 %) BRIA (. utf-8 F’surrogatepass’ .

XA AAFIEfTBHE T sys._enablelegacywindowsfsencoding () .
Al JH P Windows.,
3.6 iGHTIMA: 2 1E 1 24 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WERBE— RS TR, WG B4 i & S S ALS . XMW Unicode “FARRFAHRSE 5 20
PE G R T TS, A2 utf-8.

WIRARMER B E 0] (RSO TE) AN 8 98 il 65 22 b DX AR T 2 9 20
B] F 4 Windows.,
3.6 UCHTIIA.

PYTHONCOERCECLOCALE

WAEBCH 0, #5320 Python iy 47 B B R GER 3L T ASCIL i) C 5 POSIX XI5y 5% fil i £t
R KA FEET UTE-8 [l £

WR AR KA E (BN 0 ASMNAIME) , 78 3 R84 B LC_ALL RISt A S ik &,
I HAR AL LC_CTYPE JE [ 24 1if DI v 3 sl 2 A BN ¢ X, ik B 2CH8 B T ASCII 1)
POSIX X4, #RJ5 Python CLI KEAE N EfRREASIZA TS Z Bi 243 LC_CTYPE JE G5 ¥ AL E T
1) DX i 356 10 -

e C.UTF-8
e C.utfs8
e« UTF-8

WNSFRENBEE T LA RIS 1 —A>, NI 4L Python 1247 2 B AT 24 1] PEARE PRIE HHAH [ ML is
B LC_CTYPE MfHArit. Lzﬁﬁ%%Tﬁﬁﬁ%ﬁﬁﬁﬂlf_ﬁ? (7] — LA 14 H A R R DX g T g £
(%141 GNU readline Jf) Z4b, ICRETE TR (JoiEX L8 HERE 2 54217 Python i éds) DA KAEAL i)
PREEINT AR 1T C RIS #45 (Tﬁﬂﬁﬂ Python HOM locale.getdefaultlocale () HF&FIHH
.

(. 2 B3 o b s g e X DX i ) 7 ) B o — A X R H B sys . stdin Fl sys.
stdout Bl surrogateescape {iRGCTEAING (sys . stderr &4k%4Lf#if] backslashreplace Yl
(I FEAT AT A X e 0 p — ) o X BRI ALBRAT Ry w] ARG 3 7 U] PYTHONTOENCOD ING e FB 5 o
T IEECE B, AR T KGR e, B WY Python 24T BRI IR AL SEAS 52 9% figh 5 il 4%
e ) X 3 T AT A i 1 RS )% B PYTHONCOERCECLOCALE=warn 52 Python ¥ stderr F%&
HEEHE.

WEER, R I i 28 ), sl e e R 8 A 1 B AR, BRIN Py THONUTE 8 4}
FEAEAL B BE T ASCI {1 DX 3ok Bl S5 o 200 (i) Bof 25 3 1 A AR il A R Ol ASCIT TR i@
UTF-8 fE ARG H .

AL *nix,
3.7 BOBTIA: 3217 PEP 538 T f#4 «

PYTHONDEVMODE

W FRE A BN — N IR P4, W& CPython “JF AR, S0 -x dev I,
3.7 HCHTIA.
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PYTHONUTFS8
WEREA 1, WS BMHERERR Y UTE-8 #iX, fF uTr-8 MIVE RS W SRS, TR 24 wif K Ik 13l
AT

e sys.getfilesystemencoding () k& [\ 'UTF-8 "' (A#Higgid 9k Z %),
) FFaR M "UTF-8" (A Hb g i 2> Bk 2 W, I HAZ ek

e locale.getpreferredencoding (

do_setlocale BEARIEM).

o sys.stdin, sys.stdout fl sys.stderr #¥ UTF-8 A{EEMIH XA %ML, I HN sys.
stdin il sys.stdout j§ ] surrogateescape iR AIHH (sys.stderr £ 4kl
backslashreplace WI[EZEERIAR JFFPRGIELE N —FE)

VERIRZD AP KA AS 458, HoAl R 29 AP W R I R RN T8 -
o GIRATSEL, WA RS 2 UTF-8 gatis R int A SCA .
e 0s.fsdecode () fil os.fsencode () 21#i UTF-8 4574 .

e open(),io.open () #l codecs.open () ERIASME A UTF-8 4wfd. {H2, BENTEIAURH FH ™
R IRACPRATAR , PR B B e SCAE T HF —ibfi SC R T BB S | & S, A 2 2R G )
G

TR UTF-8 B0 AR R B W] LAY PYTHONIOENCODING st (FERRIARY BRI W
[RIAEANLE) o

URBE R <07, MIERESR AN I X R SRz AT
B EAT A A AR 2 545 5 SAE M REAR A 46 130 18] B R

WA AR B B IO FRETAR 5, AR RS BRIA G 24w DXIaiR P4 3k 24 i X el b 1H M 6T ASCI 1
IH=X XIS (W PYTHONCOERCECLOCALE k), Ff H.IX a5 il f% e pl 45 F sk 2 M. ZE LR IHRIX
BBLE T, RSB H UTE-8 Bk, Bk A @ AR

I DA —x ut £8 3T,
3.7 WUHTIMA: 5 X EZHAMEE, ES 5 PEP 540

1.21 FiAEXTE

VX LA R A Python FRRAS oA 00 -

PYTHONTHREADDEBUG
URBLE, Python KT ENAR IR .

LM ——with-pydebug f#EHEILE Python.,
PYTHONDUMPREF'S

W E, Python 7 K PMERERS , AR MRt S5 | T EUS 1 DR R TG 20
FEFME] -—-with-trace-refs {@E%EIf & Python.

1.2. IMBETE 13
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CHAPTER 2

£ Unix IR T~{E A Python

2.1 3R15FH %3 Python BYRFHRA
2.1.1 ¥ Linux &g
Python Fil/E K241 Linux ZATH_L, HAER— ML A M . (H2, nT AR L F i St L)

RETEAATIBAR BER BT PR AT o X T DA AU R M G 13 A T iR A 11 Python,,

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

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

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

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

2.1.2 7 FreeBSD $1 OpenBSD

o FreeBSD /7, f#iHPA a2 isingd:

’pkg install python3

« OpenBSD JI /7, AT iS4 AL

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your architecture._
—here>/python-<version>.tgz
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B4R : 1386 i ' 4kEL Python 2.5.1 f4)R] F HUAS:

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

2.1.3 7£ OpenSolaris &4t

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

2.2 {332 Python

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

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

./configure
make
make install

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

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

2.3 5 Python #HXBIEEEFOIHF

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

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

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

AL Unix B Python JIAS, & ZEARANATHRATALR, fin:

’$ chmod +x script ‘

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

’#J/usr/bin/env python3 ‘

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

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

24. 210 17
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CHAPTER 3

£ Windows _E{& F§ Python

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

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

4n PEP 11 Hh riAk, Python X SR ™ it 32 R 48 iy Ji 91 P9 1) Windows R4S . iX F5 k%5 Python 3.8 SZ
Windows Vista FIEE F A, Q5% Windows XP 373, 4% Python 3.4,

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

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

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

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

311 RLE

PUA~ Python 3.8 ZA4E R AT 1 F 28, - 32 Rl 64 GERRA I AW web installer ([W#%4561) AN
PR T R, SRR, RURE A3 TRk offine installer (BIZFAEAL) 1A BN
BRI, TR BV Internet FEBE AL, WS % 4 4 0F T T 4 AT ARLEZOHE RER R T A
RIS

JRBN RIS, W DA AR IR
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B3 Python 3.8.0 (64-bit) Setup — X

Install Python 3.8.0 (64-bit)

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

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

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Chooze location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS (] Add Python 3.8 to PATH Cancel

IR AR [0S R ]

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

« Python RFZ245 | f5 1 I P H st

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

o GRS, 224 H I A SRV PATH

o LHHERS O H R H R H TR R

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

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

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

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

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

3.1.3 Z#EHRFERAENE

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

BLOE A IR 2R FE )Y UL I B2 %¢ Python, i /quiet BeI. Pkt H Fag BARAGR B dE BEFIE IR
WEM /passive ¥, WPLELT /uninstall 237 BIFFGEHH S Python - - A2r B RAT 5.

A HABIEIER AL 33 name=value , HAEHHEE & 0 KEE MR, 1L RBHENFEEKE. WH
TRIT K 5 25 U R R
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HIR ik FaRR
InstallAl- NERE P, 0
1Users
TargetDir A H FLT InstallAllUsers #63%
DefaultAl- | N rA H P42 B BN | $ProgramFiles$\Python X.Y By
1UsersTar- AR AT %$ProgramFiles (x86)%\Python X.Y
getDir
Default- L EHES HA4IK | sLocalAppbata%\Programs\PythonXY By
Just- T $LocalAppData%\Programs\PythonXyY-32 B
ForMeTar- %$LocalAppData%$\Programs\PythonXY-64
getDir
Default- Ul RN B & L% | (%)
Custom- HHF
TargetDir
Associate- | AT PR AR A | 1
Files TR 55 A
Com- WA oy MER L]0
pileAll PYCo,
Prepend- K install F1 Scripts Hs#@sn | 0
Path 2| PATH AN . PY FRNE)]
PATHEXT
Shortcuts | MR T 4%, MRy, 3C | 1
R4 IDLE A1 g Pl )y =
In- 435 Python ({2 1
clude_doc
In- LRI S 0
clude_debug
In- s Sy - INGE SRS 1
clude_dev
In- ZH python.exe FAHE | 1
clude_exe pgls
In- 4 HE B T Windows 84 | 1
clude_launcherPython /2 # % .
Install- R AEH P dE T |1
Launcher- Windows &4 Python /a3 35 .
AllUsers
Include_lib | “ZZ2EARIEERIY AV 1
In- LBESR Y1) pip #11 setuptools | 1
clude_pip
In- ZHHATS (*.pdb) 0
clude_symbols
In- T Tcl/TK ¢ Frfl IDLE I
clude_tcltk
In- LA PEMAE 1
clude_test
In- LA S Ry AR 1
clude_tools
LauncherOnly {{%%¢ JH 4% . iXFFEZR | 0
2 AT
Simpleln- 2K 283t Ul 0
stall
SimpleIn- | ffi [l fajfb %3 UL Bl Enmg | (%)
stallDe- HEXHE.
scription
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Bian, AR AR BN Python, BERTDA (FEAN4-/RAT >) BEIPA T fip 4

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

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

python-3.8.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0
SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

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

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

<Options>

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

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

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

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

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

314 ERREBELRTH

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

MR FFAT LA T iy AR BT T REM 753X IR python-3.8. 0. exe Tl g 2R /7 1Y
SR AAK, HAEH O HSRHREAT)R, PAREGRIR 4 0 SO B AR

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

WA PAFEE / quiet BRIR BB IR

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

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

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

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

BRI, T ORI BB Windows 10 ST, F7E Microsoft Store [ #2514 22 "Python 3.8” . #ff
AR 13356 3614 . 2% i Python Software Foundation % 1 423 .

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

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

P X = A~ ] AR RICAS S J5 4%, B4, python3.exe fil python3.x.exe ALK python.exe (M
B3 x R BB E AR, Bl 3.8 ). TERE-—> EW-—> MA@ IE T, Sk R,
Wit 58 a4 KRR python fliAS, HHHLR pip I idle SPEFFHY python A—E.

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

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

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

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

3.2.1 251aYia)

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

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

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

3.3 nuget.org £ &8

3.5.2 HUHTA.

nuget.org 52— Python ¥55, I FHERA 425 Z%¢ Python [ R G R FF LRI . F K Nuget 2
“NET A BER ", (H@X T E i TR ARG, EWnl ARG TAE,

Vi) nuget.org RIFCA KA nuget YEGHTE R . FIHAHHEO0 Python TR A A FUORUEL £ 208 1.

nuget .exe T TEA PAEHIEM https://aka.ms/nugetclidl Rk, a0, ] curl 5 PowerShell.
i 1% TR 2e%e 64 f7 Y 32 (T U4 Python:

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

FORPERFE A, AN —Version 3.x.y . H HRRIDAN - HEG ARRLAEE] T H R, BUAN I
T, THRNAHRSEMAFME, WREAH -ExcludeVersion BT, LA FRRF 15 2 2 M HE E I
Ao Hor R 2 — ML F Python 221 tools Hig:
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# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

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

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

T tools HAl, A —4 build\native H. BHE—4 MSBuild X} python.props , #]
PATE C++ T H R %S0k 51 Python 22255 . 40871 BU5 B H she Az B P (8 AR SK A1 S A

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

3.4 T[HRABIE

3.5 WUHTIA.

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

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

#E: AR AT EEE Microsoft C Runtime , [ FFE 7 2223588 7 ST 4R (L ILEh g . a7 vl fEE & 1iG
LRAE P RS e i Windows Update H 844, I H ol DL FE RS H X425 ucrtbase.dll %
iRl

i) 47E Windows 7 Fiz77H}, Python 3.8 73K KB2533623 BT i 4 REMS Z028¢. ik AL AN BEAS 21X I &
B, FTCARFAEIZA I B TR, S5 B AR ) Windows £ 35 U

BB =7 A R ol B AR P S A AT I 2638 o XA AT SCRHR AL Python 228K pip
AP R AR, Aad nT A/ INVDHURE pip A0S ER IO EUEAT H B HORr . Gl%, 58 =Jr e R Y AR
FRfg—iiar C ATR” ) ARBE, PABEIT BN BAAE ) P B BORT 2 BT REAS A RS B IUAS AR 2

A TS AT P ERE

3.4.1 Python ;2R

J1 Python %5 5 i ¥ J R Fp A — € ORI P TR — 5. FERXAPEOL T, AT ABE IR A R AT IE 22
L f Python IRLA IRAS . IRARENIZA ZEM (SCEMR, ENEAERERAZ L), A Em.

B L TR AT RA T SRR R SR B R Pl B — 284t , (HON PR O T iR AR R . (AT SIS shd, %
A7 S SR R R Fy )2 A Python EazATiY: BIARETLAE I, 2 FIRRAE BT PASEE , SO RIBnT PAIE R
1847 AERZEGOLT, A& SRR Y % AT 6 i 4 i) ey 21T s RE R ] Py_Main
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TR B PR T Y e AR (A AR BRSO B A B PR BE T S (A R Y iy AT S RCE A python. exe 5
pythonw.exe . FEXMHILT, MWHRRFHF 2R Python MiAEHELFR# AR, HHH Al fEICARF -5
L IEAEIZATHY Python HERE SO RIKIX 0Tk o

X JE—FOrk, AW Python AT BAE N H 43, PABROREAERAR BRI (1 & S
g, WATAGETHALGIE, ROE RS AR 2 i ML R A

3.4.2 # A Python

AR A 9 55 1) B R Pl 7 5 S MR A B AT 5, # A X Python RATHORT AR T I H Y. T8, B
R IR HREAHLACHD , KL A python. exe SUEEAIH python3.dll . Tt @WbFy
DL, R BAT U A0 2 W AR Py 222 (1 H S A AR SRl i 211 Python AR -

SRR EU R, WAL EUERIOIE, POS AR ARG 2 i A VLA e R . I, 6
FRA T IAT IR L2255 2 B ARAR X i1 o

3.5 HRiEGE

W T ARER) CPython ZATHZAb, A —LE S I MIRER B EL. PAR R THUAS B T RE 41 35 :
ActivePython HATZ-FEHAVEN LR, 0, PyWin32

Anaconda FATHIRIFAER (40 numpy, scipy Fil pandas) F conda /& HLE.

Canopy HA #fEdn FIILAIT % TR “4x1H 1) Python A fbE”.

WinPython F#5g T Windows ¥ & A7HL, 85 T @ @R kg @R T A

TER, XS] REA 0 & TR AS 1) Python slCHAI P, I HAS di4% L Python ] BAZESF i S0 .

3.6 2% Python

B A PR A7y (21T Python, #XW] PAZ JEFE Windows W B —SUBRIA ARG AL &, B AR LE R P FE it
TR E PATH Ml PATHEXT AF ffg e, (FXGE T RA . &R2ess. RS2 RAR
Python, %2 & fli& ] T Windows &4 Python jg #) %5 o

3.6.1 fifR: REWMRETE

Windows JuFAE PR R S A RUBIRSIAE i, SOMGINE i &S0 6 R BLSREAS B
IR SRR, FHTT G S SURFIE U set @1

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

X LEAES R ORI THERAE R & P PATIE A A a4, HFEL,  drdE sl & BT B AR
BRI B IX LB

TEA S PSRRI B, AAVAIETT IR S R IR (. @14 #5275 python.exe [ H
SRUSINENTF K RAB I PATH 24 2 IE R AR HY Python FH 7 ik
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BUR B UERARR R AR &, R PR R MRS, B3I “REJEME” Advanced system
settings , X )5 Bty Environment Variables 541 FEICXFIEHES, G0 DAGSINEE MO PRI R G4 . WHEILAR
GrAr R, BRI T IO SR (R AR )

#E): Windows 22X PR BEER IR RGVE R 2 5, X FIRERTEIB I PATH HHREGRAMER.

PYTHONPATH 7% 4% Python 2 1 Python 3 (g A A, FItERIEE HA& 50rA © 431 Python it
HERBAD, TN T A RL S A B

W%

https://www.microsoft.com/en-us/wdsi/help/folder-variables FE1Z#E 8% Windows NT
https://technet.microsoft.com/en-us/library/cc754250.aspx Jf Tl & s A2 40 & 1Y SET Ay
https://technet.microsoft.com/en-us/library/cc755104.aspx Tk A MBI EA ) SETX fiy 4

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp 4l
e IR BT 52 307 Windows XP

2

R E RIS AR - Louis J. Farrugia

Il

https://www.chem.gla.ac.uk/~louis/software/faq/q1.html

&

3.6.2 Fik Python T[T

3.5 HRH 42,

W T M A 3 E Y Python ERESAYIT UG BT 2 A, T REIEAEAE Ay 3278 A5 T R 3l Python, 2R 7
A AT AR S

TELHERRF R —TU L, I RAEFRFRIC R RF Python RN AS &7 IOREIT, DAMHLSEFE /2026 00 BT
InE] PATH . IR T Scripts\ SUFRAINIE . X AR A python ST ReEs, H H pip M T
LEREF . I, BOAn] DA A TR P TIAS, S 56 44T 0.

UIRAE BT A S F BRI, WIAR AT DAE s T 236 AR, 2e8: “Bu0 PR E. 3i&, Ea] DA A
Foo R AISLE = T ETF MBI PATH o TR RS Python 42%¢ H SRS IN 3 PATH SRR &, ZNAES
HAb 2 H 5500 . AEZAERM TR IR (BRETHA & HESFEE) -

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

3.7 UTF-8 &5

3.7 BB

Windows {7388 il % G g A% A0 R G 4t g =X (ANST RS TT) . Python {5 I & 1A SCAS ST BRAA ) S
ioAs= (B locale.getpreferredencoding()).

X AT Aee 1 A A, R h R R AR 2248 Unix R 5045 WSL (Windows Subsystem for Linux) |2 fi# | UTF-8.

JRATIAM ] UTF-8 st ER A SCA 58l UTF-8. BLR4 1] UTF-8 BEstrT DL —X ut£8 iy &7k
T, (¥ PYTHONUTF8=1 MIEAE i . 155 PYTHONUTFS T il )5 i UTF-8 5=, S Wi 5 % 53k
LR T RS ORI AL B
24 UTF-8 Ay A -
o locale.getpreferredencoding () ¥f1&[H 'UTF-8" AR RFE I IIDHE . bR SR
ZIHE FIRBUEBRAIA R UGG, f1FE open (), Popen, Path.read_text () &%,

3.7. UTF-8 &= 27
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https://technet.microsoft.com/en-us/library/cc755104.aspx
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e sys.stdin, sys.stdout fll sys.stderr HZREFH ] UTF-8 {E8H U g iddg =,
o PRUGEATT DAIE 1T "mbes” G fRid A K 0 H R AR i is .

THHE RSN PYTHONUTF8=1 F|ERIAFMGEAS K & S AR R G 1 A Python 3.7+ [ . Q1SR ARA T4
Python 3.7+ N AT SRS T4 G0 ) R G dnfidg =, MR B PAE AR Bl —x ut£8 M7k,

HilF: B AEA R T UTE-8 BEI, Windows A Python H127E DA F N5 5t HHERIA ] UTF-8:
« FEHG VO BIRHRIE VO GEfIL PEP 528),
o SCHERGHHL G I PEP 529),

3.8 EMHF Windows B Python Bzx)2%

3.3 BT

FF Windows [¥) Python & zh#s & — L AR, RIS BhE AT AN [F Y Python fitAs . B A4 (5idy
A7) FERERE Python FRAS I, K& I FTIZIAR .

5 PATH A8 ANF, JEBhReb IE i B A %) Python fUAS . B2 BB ) T35 JH] P e e AN 2 R G52es, Fhd%
BB BARHET, A2 B AR .

JRBhaR R 2AE PEP 397 HH8E N .
3.8.1 Fla
M&LTT

3.6 il 5.

4xJRyEe% Python 3.3 [ S s A FHE JB sl UEAVRR) PATHE b HBIREF 5 BT i Python HUASEZ
e 1 T ST S S W= i e ] D O B Y A AR N AR o

19

BNz 2 R BT 38 W B AR Y Python ©)F3) - ERTPAIEF R 1, J BX548 2 AR H ALy 21T S 50H %
%1% Python,
MR RE T Z A UA) Python (4N, 2.7 F13.8 ), £ EE] Python 3.8 j53) - QI 2LJH 3] Python 2.7,

ke

’py =2.7

AR GEAE G Python 2.x BYBHTIA, W2 PA T a4

’py -2

YRex % BR Python 2.x H e BT A E JE 2 -
WEREHEBI AT HR, WIRI G 2 R i -

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

BRARE ZERE TR TR, B P E Y Python A SRR BRI NS PATH .
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[F4EEE1E (Virtual environment)

3.5 OB

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

MEZE

1EFRAT B Python JAIAS - 1] —A44 4 “hello.py“y SC, H A SR A%
#! python

import sys

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

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

’py hello.py ‘

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

’ #! python3 ‘

BUAE, FOFIATIZ AN MA%IT El oY Python 3.x {5 6. 5 _LIHAYAR AT/ BI—AF, 45T DATE BB 935 % ik
ARRERF. B2 T Python 2.6, TR —FTHMON #! python2.6 , RS KBITHIRY 2.6 HUAF
/%\0

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

fletE R

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

3.8.2 Shebang Lines

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

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

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

e python

B, AR MEAT IR — 1T
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#! Jusr/bin/python

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

A LR B i ar 0] AR FE e A (AT A EZEUAS, 0] DU R BRRAS IR A 1ER 2. It
Ah, W PAGEISER EIRAZ G “-327 igisk 32 A . Bilin /usr/bin/python2. 7-32 FFigR i A
32 {if python 2.7,

3.7 UGBTI A python JEZNARIT 3.7 JF4R, WPAGE “-64” JSZEIHA 64 fiffiAS. HhAl, W DAFE A B
B BRI (B /usr/bin/python3-64 ).

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

3.8.3 shebang lines BJ&%§

shebang lines 4 1] A48 & BLA% 1B 25 Python fRREAR I HAMZET . F4n, WIEHARAE —4> shebang lines :

’#] /usr/bin/python -v

SR )5 Python $§PA —v 501 j=5 5

384 BEX
@it IN B

J& 2 AR P R 1 R WA ani SO - E 24 B0 P ) application data” H Sk A% &R py.ini  (HE 6
CSIDL_LOCAL_APPDATA il Windows K% SHGetFolderPath iR [ H ) AR GBI T [7l—

(E%EFEI’\J p)y-ini o MHFEAYAnd SCABE R T Ry “EHlE” A (BRI py.exe) , W “windows” HA<
Bl pyw.exe

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

B3 X EIAB9 Python kg%

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

i, —A shebang line [ # ! python 7% H AR ESRF, 1M #!python3 H— AR ERF, ©HIGE—
A F A

HERAE A A T R BIBUA B E 4, W] DA B R4S B PY_PYTHON DASS S BRIAMUAS FRE £ AR A 15
BRI A3” 1278 B ] DA S8 Rl o iy AT b ARl L, Hean3”, 73.77, 73.7-32” 1"3.7-64”, (i "-64”
JEIFALE FH T Python 3.7 BB i A R AL S 10 i 3h a8 . )

TR A R B R B AR EAF, A AR B RAS B PY_PYTHON{major} (HH {major} & LH#iEH
P FEARARERT) PATE S 5C AR . MR R BRI, R Shae Mot 2234 Y Python AR H-
FR FERRAR BN RSO R RA, RASABEMIE, (HIZ AT B2 % R 5 B 22255 B IRUAS
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1522 7 MR (major.minor) Python HUARH) 32 £l 64 fiif) 64 {ii Windows I, 64 (ZRANRHIGLZ . X
TIREIRE P 32 (A1 64 RIS BRI M - XXt TR shAe e 32 (il 64 ARSI IEAGHY - AR AT, 32 ()5
BIREFFREBT ) T AT 45 52 AT 64 {37 Python 223 o Xl i AT IR Zh #7947, UHIE PC _E22%¢ T
SO, MAZIEEMIR LM (R, ARITE 32 (K 64 (HAH) Python FIMIR )5 sl @ 15 2 it %
) o WIERTIA, TLATERASUEHIAT LG8 AT EeR «-327 B “-64” JRZR B SIAT N

ZN/E

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

o 7% python3.1 fll python2. 7 AN E FETHEI, KMRAC EETEE -
o W PY_PYTHON=3 , fiy4 “python” Fll python3 #4355 1 Python 3 i 7%,

o WA PY_PYTHON=3.1-32 , fig% python ¥ 3.1 1 32 (i 5LHL, 1M fr2 python3 R i
#21) Python (PY_PYTHON AE AP R Fa e T EERA . )
o WM PY _PYTHON=3 H PY_PYTHON3=3.1, fiyd python Fll python3 & R4 3.1

RIAFAS IR Ah, 3 T ATE SR SRR P O A INT SO e B A [l i INT SOPER 0K [defaults]
. BERFRIF S AT PY_ BTSRRI PREAS RAR] (R IND U RS AR X R/ING ) o) FREAS RN
FERe A INDSCPE PR E N

i

o W PY_PYTHON=3.1 % [F T4 AT I INT S04
[defaults]
python=3.1

o E PY PYTHON=3 fll PY_PYTHON3=3.1 4TS5 A N INT 344

[defaults]
python=3
python3=3.1

3.8.5 LB

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

3.9 EHER

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

site-packages\ .

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

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

IR, BI— D25, %A HX N [T H 5%

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

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

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

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

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

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

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

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

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

B KR A 1 &R E):

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

SHZOERE, FAKTNR PR OER . SRR T AL < AR

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

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

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

FREI— 25— LR EARI B B AR A B A

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

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

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

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

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

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

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

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

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

T Windows HIFRIERLIRCSRAE mswin-specific-services 7.

3.10.1 PyWin32

Mark Hammond {] PyWin32 g —4 ] T 2% Windows $5 7 SCRFAIEI . X AR AR S AR
o LR G (COM)
« Win32 API JJf
o B[t (Registry)
o H{FHE (Eventlog)
« Microsoft Foundation Classes (MFC) f F1 A
PythonWin J& PyWin32 Pfff7 i) —/n i) MFC W REF . B — DN E AR ik A IDE.
hs%:
Win32 How Do I...? Tim Golden 3%
Python and COM David fil Paul Boddie

3.10.2 cx_Freeze

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

3.10.3 WConio

i1 Python B g ZeimAb PR)Z curses (UFRT2E Unix R4, H it Windows i — A% : T Python
) Windows J5 & 1/0 .

WConio & Turbo-C [¥] CONTO. H 2 4ffigs, H T A8 AR A,

3.11 #F:E Python 7£ Windows

WL VRAE O 4% CPython, 1 4 B2 IKEL source. o W] DAF BB A A PR ACAD ,  th mT DATE B 25

checkout. .

PEACHS AL 75 Microsoft Visual Studio 2015 A4 AR I A0 H X, B2 T E 5 Python MUY Zi
B XEEHT PCouild HaH.

KT PCbuild/readme. txt PASRECE XM ELI R — KGR .
B XY R, 5207 building-on-windows .
W%
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://cx-freeze.readthedocs.io/en/latest/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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Python + Windows + distutils + SWIG + gec MinGW &{”Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” &} ”Installing Python extension with distutils and without Mi-
crosoft Visual C++” by Sébastien Sauvage, 2003

3.12 HipFEH

fti% Python B RMI A, AHESCRFARTE &0 — 285 (l T8 80T 2 AR ) . ## PEP 11T
FR TR A SRR B I TR (5 S

o Windows CE {J34Rk3% 4%,
o Cygwin 273 A1 L2738 Python fERERS (cf. Cygwin package source, Maintainer releases)
H X BB WIRF LR M5 E, 127 Python for Windows
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http://sebsauvage.net/python/mingw.html
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/

CHAPTER 4

HEEIERBER Python

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

Python $4T7F 2 438 R 49 Mac OS X FIFATHEHA Unix 7 & _FJEHIERE ML, (B4 —LL{EA42E H i 27
Mac OS X X HANFRS MY DI RE Bl 40 IDE B {457,

4.1 Hn§fn<4E MacPython

Apple £ Mac OS X 10.8 T # %4 Python 2.7, {HARHLA] PAZI| Python website  (https://www.python.org ) B %
I Python 3. Python #3/4E” 38 (™ |, {if Python f& DA MR 7 (1 T 2GE A T 6 FH D 1 i 3
%%Eﬁi PowerPC %%iﬁk%ﬂgho

TE L BARNR S JH A R 5 -

« & —/>Python 3.8 IFRAENRN Applications IUPFJerf. FEXBARH PAJRE| IDLE, ©21ER
‘B 75 Python BAT bR HELL G 7 AT A 315585 DA K PythonLauncher, ‘& £ 574 BiAE Finder H; Python
A R B

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

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

IDLE 45— AN, FeVEAAiTIE Python SCRY. WAL Python FUBFEE , ARV IFRA I BE SCRY T %0
N

WSRARAZE HAt Unix ~F-& LR Python , AR AR L BT %M Unix shell ;217 Python JAIASHY /)«
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4.1.1 ffaa7T Python ()%
1E Mac OS X P8R Hl Python By fcfE ¥ 2l i) IDLE SERUIT A IREE, S 0o i 48 = B R4, IHE
IDE 1247l ] “H5 B0 3RBA.

AR EE M A 3 B 11 i 478 Finder 1247 Python AN, H/efRE— iR as R Q@A . Mac OS X Iy T1F%
FRUERT Unix iy 2174054, 40 vim fil emacs . WHER/RAE-—ANTE Mac {b4ifEa%, 54 program:BBEdit B,
>k H Bare Bones Software f{] TextWrangler (2, http://www.barebones.com/products/bbedit/index.html ) A
AERIYERE, SO TextMate® (% I https://macromates.com/ ). H b %% %24, % :program: " Gvim
(http://macvim-dev.github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).

TN Lt s f T A, DR file:usr/local/bin {3 T shell 2 g4
# Finder WATVRAGEIAIE, /RA W38 IH:
o JUHASHE I F| PythonLauncher

+ #£#% PythonLauncher {}ilfiid finder Info % T HFHIA (S AEM.py BA) MEGAN AREF, KRG
Wit 4 . PythonLauncher £ 4Ry Heaiike s il A i st 2. Hi oy =X At IR — Ui A B ek
ICLERT, I Rk SRS RN A .

41.2 FEERERRAEHITER

XFTIHIASHY) Python | RFFEERE —1> Mac OS X YR 24k 5 Aqua B N EBIgREFMAET (MiE2,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

ST Python 3.8, W PAf#i i} python & pythonw

41.3 8B5F
OS X _I* % Python %1/ BT A #r#fERY Unix SRIEAS &, a0 pyTHONPATH |, {HJ& K Finder JF 3l HY A2 7 15 B

XA RO AEARHERY, [H2h Finder 7EJ5 2 P AN EBURAY .profile B .cshrc o {RFFZEAIHE—4 304
~/.MacOSX/environment.plist . A XFHEEE, HZH Apple FH AR Y QA1067 .

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

4.2 BEtRA%IA

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

4.3 ZFE5p ey Python g

A ILAI7 AT DAZERE A Python 41
o T PAIE I FRIERY) Python distutils #55 (python setup.py install ) ZE3E4k{f4d.
o YFZEWA] LA T setuptools §7 e pip HEEESEH | {525 hitps:/pip.pypa.io/ .
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4.4 BEIfRLERETE (GUI) EZXF &5 Mac

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

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

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

wxPython &5 — MR AT & GUI THAL, B[fE Mac OS X _bEAHLE T FAFEHISCRI BT A https://www.
wxpython.org $45: .

PyQrt 27— MR T4 GUI T E A, nf7E Mac OS X _AHMIE4T . B 215 E A FE https://riverbankcomputing.
com/software/pyqt/intro 3%,

4.5 HEX Python fE FHIER 7Y Mac

TE Mac _F7R3E M 37 Python [ I FE )7 AR HE T 22 py2app « A KLHA] py2app WEZEE., 1T
http://undefined.org/python/#py2app .

4.6 HEhEFiFR

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

https://www.python.org/community/sigs/current/pythonmac-sig/
FoAthf i ) & R 2 MacPython wiki:
https://wiki.python.org/moin/MacPython
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CHAPTER B

ZRAE RRFNE R IT 2R

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

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

RIEXTHRR

>>> B A ERIARY Python $2/RFF . FEAESY R T REPASE B s E MR RERS LA T IR ARG 2 il
- AR A X
o AZT SR A KR AT ERIA Y Python SURAT, % rilkngfRassl, MOt S AR Y
(B35 s, i =85%), e — &tz )E.
e Ellipsis NEHE.
2t03 42 Python 2.x {4441y Python 3.x FUFAY 1L, LI MRHTIRGG, i JIMRHTR, AbRIA K S ARSI )
N e

2t03 A AEAREE Y, B4k 1ib2to3; $2HE T A0 & Tools/scripts/2to3. £ 2to3-
reference ,

abstract base class -- fiI% R G IELLFEFR ABC, @Xfduck-typing [ANTE, BHFEML T —Fp e U 0 0987
X, M2 FHAMS G E hasattr () BT AMEE MR (Gt BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
UL abe fHSCRY . Python H £ WE R ABC HT LI IE45H (7F collections. abe #idkHr) |
BF (FE numbers fEE) . i (FF io Bithh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KR AR, KEME. REOES SR BHERMRE, Bl £ 20201 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526, XTUIITHEE A NE .
argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

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

41


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Setup and Usage, %([F] 3.8.20

s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

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

S RAE LS R A PR B 1) R s . A RTRAE AR S D, calls —5 . ARAEEYVE, AR 3ak=UERmT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
T3Z: Wparameter RIEFRFZH , 5 WLBE T S 5K S0 XA PEP 362,

asynchronous context manager -- 535 | FSCEBIZS LR X R E L aenter () Fl __aexit ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
FME.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
WXTG 8 T asynchronous iterator, il __anext__ () FEJH BT aR Al —AS 0] SRRSO T 728
A AR R A S LB T — yield Rk,
5 yield SE R, (0H I GRS (R R RATEE RN oy 6. 4% 5
A R EEREHHAM __anext_ () REIW TSR ZHERIKZNS, BSMNEHFOLESLEINTT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
Wk Bl —A~awaitable ¥%. async for SACPRREAERER __anext_ () Jy iR [l ) AT S5 £
%, HINFHF| Kk —1 StopAsyncIteration B#. H PEP 492 5] A,

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

awaitable -- R[ZEREN R BETE await Tl PRI S . v PR coroutine B2 HAH __await () LM
St . &) PEP 492,

BDFL “Z B zZEpi#E” W3R 45, B Guido van Rossum, Python B 1EZ .

binary file -- —#ERISCH: file object EMEIEE F 1 ot %o TG SCHRIE TG A RIS (T, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLMH.
J15 S Wiext file T ARBENS TS st TR SCHXT S .

bytes-like object -- ‘F i %%} % 5 bufferobjects Hf H.GE- T H C-contiguous ZEaf XI5 . XWIEHA bytes.
bytearray fll array.array X%, PARFZEH memoryview X5, FAN G 1E 2 fp 3k
BAREAEP R s XS E IR AR . PR B SO DA Sl BB R R 5
HAC PRV TR EAT AR ) A . XIS A SCR T E R AT E TN . ARG R R
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#E HIBEIRAFT A0 AE %)
% HERETENET); XM RNE T35 bytes DA bytes X4 memoryview.

bytecode -- ‘= {ifh Python JFAURS x4 41 F158%, R CPython fifREgs H1 3R Python /71 RIS . 5
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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W) . XBP PEES BATEARE RS AT S WLER IS e virual machine 22 1., 1 5 /N [F] Python
BRI FSA—EEH, mA—ERELEAR Python liAs 345

FATIGFE 24 R AT ATE dis BRI SR AR .
callback -~ I{ —AMEH SEAE A DA PATEA K (g 55 20 18 D 1) 1 Bl R e 5
class JHRANE P SO IR 8 SGE L5 XA LB T AR i E Lo
class variable -- Y& B4 FESEHE AR R, I HAURTERMZH EAB U (AR TERM B B H0 .

coercion -- BRI 7o 6 ST M R RS E R, — B S0 R b A 4R o) — AP L. 91
W, int (3.15) &RFEVRSEGEI NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—H2 int, —4>
J2 float) , WF A AR ZEBUA GEMTIN, TN % TypeError, UIREAT 9 Hi B LA H]
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, KPR BUFEE R N — DS A R . R
e HERCEAOL (-1 BPFOTAR) OSSR, ERAEREAT SN 1, TS J. Python NI TR
By sofy, RN TREARC 20 BEaa —A 5 52, Bl 3+15. WIPRTEE math BLH AR HX)
WARBURA, WHH cmath, AR AR — DB RAECARE. WRIREBOERA L, ZIEE
LT A AL

context manager -- | F SCEHIZS 7 with A p i, e L __enter_ () fl _exit__ () FEERE
HRERSH S . S0 PEP 343,

context variable -- |- F 3028 5t —FAR$E HAr @ 1) B SCAT AR R ERAS B . X B TR JRih A7
G P RN PATE R AR A AN F A RE. A, ST B0, —MUTEREb RS a %
A BT, WETF SRR EEH RN RS AR TBE . 20 contextvars,

contiguous -- YE&E — PR ANR A C i 428 Fortran i 4k WO N2 TESEY) . FE4EG /2 C I Fortran &
SEf). FE—YERAL T, BTA 4% H A E NAE R LU A SR EES ), RN BTG RS 0F . 72
Y C-IESBUEA T, 43 AT HIEHES I B e — AR5 [ IR 2% H P B fe . {H27E Fortran JEZE504H
U AR k.

coroutine -- P PifeE T HIRER) E— BB, T BIRE AT DATERE— b AGFAE DS — RGBT . PR U R] DAEVF
ZARP R EVEA . BHAWKE . EfTE asyne def iFRPREH. £ 0L PEP 492,

coroutine function -- {FFEFREL 1% [B]— " coroutine Xt R REL. THEREF @I asyne def iEAISEE X, FF
A HEfL P await, async for fll async with 8=, X EH PEP 492 5] A1,

CPython Python Zifeif F WAL LI, 7E python.org b &, "CPython” — i H T~ 7E b B RF 1H 52 B 5 At
SEPR4E 4 Jython 5 IronPython A X 51l

decorator -- 3RS IR EE N 5 — D eRE R SR, HE T ewrapper EATEA ORI TRECE . RiligRn
L TAdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

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

@staticmethod
def f(...):

FFEROAE S S 28, (HlER XM . A XIS TR TS 0L sREE SO 2858 SURYSCRY
descriptor -- §liik#% (TEX T _get_ (), __set_ () Bl __delete_ () FEMMNE. B LENHE
HHERZRES, BRI T S B A R L . EEE T, a.b RARE. R E SR
— BT STE a R FHAERATN b BIXTE, BAR b — R, WS X R b 4%
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Tiike BEARGIA ARG 2 IR 2 AR Python (1 ¢ 58, RN J2 1 2 B BEARIE I BLA, (04 B2
Jriks JEtE. ROk BESOTIRLA BRI G AR

A KBTI R TES 1T 2 7 descriptors.,

dictionary -- “ylL — /N CHCEZH, Hod AT S A AR L S 2 AH Y (9 (E . BRI DALRAEMHA __hash__ ()
_eq () HERXTE., AF Perl iEE FFKA hash,

dictionary comprehension -- “y il A AbIH— AT IR AN G P BT A B A JU R IR AR [ 45 R ML — P
#E{, results = {n: n ** 2 for n in range (10) } ¥AEM—THE n FIE n ** 2 WL
FIH R 7 . 22 I, comprehensions

dictionary view -- “FHLELE M dict.keys (), dict.values () fil dict.items () IR [ HIXTERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
L R SR o BRI, AT list (dictview) . B dict-views.,

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

duck-typing -- 7R Fg—FhgmFR XS, B ANREEE AT R RA0k I e 2w A EfE D, med
BRSO oy EsUE N (CRERGN T, nEREGEN T, BalsEmenT.) hTimiEE
FHAER e 2R 8, it RIS vl i e 2 SRR T R ME . 19 2R BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fEN#h e, ) MAES R hasattr ()
K e 2 EAFP 4Rf

EAFP “RJGUAHORVF AT D))" IS . XA Python 5 AU S 4 5 MM 2 8 I 77 1) B el S PR AP AE
HAEBE B BRI R A o XA it PO AR R @ KiRIs ] try Ml except 14T, T HAINS Y
MR FTELBYL W%, # LT C SRR HAbIE = .

expression -- Lk W DK FAMEMTEEFIC. Haihyl, — DRk FE RO, 45K,
JEPEDT I IEFATER BRI BIL A, ENEEEH SR —ME. SHZHAMET AR, HIEAES
tPER R RIRA . IBAFAEAR BB R IB S Wstatement , B0 while. WR{E M2 )& T B AR R,

extension module -- ™ JERIR DA C 8¢ C++ i 5B, ffi ] Python 1Y C API i 51E 5400 DA A 3E

N

T H.

f-string -- f-F4F i A £ 80 F T BIRR TR P EDE RPN AR B AR UL AT R I ERY
5. 2, PEP 498,

file object -- SCAFXF G0 AN AL [ SCFF APL AR R EBHEIIXTS (A read () B write () KFERYJY
R) o MUEHAIE T SHAR R, SCPFERTR AT ASE BN BLSCRE RSO, R AR, SO Xl IR
WU (BlanbRiEs A i . NAFZEnh X, B R IS ) . SUER Gl ST 3T 28R,

Sl AT =R SCIFRT G Il =22t ] SR, Geir =20 ST DARZSUA U . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SCAFRINF % file object 1Y) [R] iR .
finder -- L EREY —Fh oA BB F AL loader X5

M Python 3.3 R AF/E P AR BU I A Fk 48 Lok 12 548 % Bl G sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].
BT % 1, PEP 302, PEP 420 fil PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FxX 11 /7 AWMTEGRE 2, MSZMERFEBELERERE 2.75 . #E (-11) //
4 R[] -3 PR -2.75 @ T AGRIMEES. Il PEP 238,

function -- BREC P DA )9 A OR [] BEAME Y —2HIEAT o 3R] DA HoAZ A A B Z AN A3 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,
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function annotation -- &b BI4HXT R E0E S 80 FHE R annotation .
PRECR Y T2 242 = 0 BlnPA R B2 W1 int SE0FHUIHR E-— int {E:

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

PRARETETA R AR UL function Y,
2% variable annotation 11 PEP 484 %} I I GEAHEIA o
_ future_ —FpOficdle, IRRERT GO R E -5 24 BT REAS N ARCAS BT T8 S R

i?.(iﬂ}er/\ _ future_ BIHIFXFHEH A EAR EORE, AR DA B AT i O AGE 7 PA S AT B
ZRIA:

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

garbage collection -- K3 [MIW¢ TR O FE43 B A 1) A FF25 1B) (93 A2 . Python S 3 it 5 | A1V BORI— > BEAZ A6, I
A THEAGERS | AR PR e s R AT My . AT DARE T e BEboiea il a3 [ml fic % «
generator -- AR 1R[] —generator iterator W pREL. EREARMBGIWEREL, AFEGSIETHAT yield K
KA A A — R INE LSS for-TEIAME T BURiE T next () RELE R
TH AR R AL, (EAERE LR L N WAT AR R TR £ B R R E . WRFEIEERBAMKE L, i
I AEFRARE G5 S o
generator iterator -- 4 g3 EAES generator PRELFT BB RTS .
TA> yield Ll EEAR, ICEYUHIAEMTRS (AR RMHERD vy 1H4)) . 4% £ R
HHREWER, ELMNBEFFALEMRLENAT (X5 A BH IR R EE IR ) .
generator expression -- /)R ERIE X R [0l — P EN A FRBA. ERERMRGEE RS A E LT
—MERALE . JEERY for TA), PAR—WIER) 1 TA). AR GZFIEKS NN R BUE N —F
B

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

generic function -- {Z % REC AN [A] 9 2 B S BUAH [F] A 0 24> sR AT LR ek Bk R P B £ bl ] R SRV
SR R I 12 [l FH RS S 3
HiES Wsingle dispatch RiEFS5H . functools.singledispatch () HifigsPA & PEP 443,

GIL 3: [ global interpreter lock ,

global interpreter lock -- 2 R RESS B CPython fRRERR TR B —FHLE], B0 ORI 2] LA — AR
AT Python byrecode., WEHLHITE IS B EXT GBI (048 dict SFEENEIAL) EXIF KT R
4:f&f 7 CPython S8, Z5HEM R REss MBI EIS M Ress 2 A Atis T 68, HAUH N2 4isE: T2 4t
PRES BRFATIE.
g, HESEARUE R EUEE =0 PRI R SR I T A AR A T AR 28 A AT 55 R 4 BORG A BPREi GIL.
AN, FEPAT VO #Emi B2 2R GIL.
A (ARG IR B SR B e S 28 ) «“ B e REER IS IR RIS T, RA X 24k
TEH 0 B AL PG 00 N RO RE . A T Rk PP B 10 R ) R R T B IR AR AR T A 2, AT X DA 4
.

hash-based pyc -- J&T-W5 A ¥ pyc {88 FH G RJ5 SCA P ey A (BT 3 A5 J 08 e ik [ SR ff G 280k 2 T 2 A7
%, 2, pyc-invalidation,
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hashable -- WUy — > %F 500 M 7 (8 Q0 SR AE LA ey LI N6 R e s, SRl Tob A (BEFREAEA
__hash__ () k), IAIPARI HAb R Rt AT (BEFEEA __eq () F¥E) . WBHEN G0
TEA MBI A E L &5 R A & A .

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

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

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

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

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

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

interactive -- 22 i, Python i 7 — 2 H A MREAS,  BIMR AT DAEMERES s A7 et A TR A ALk s, 57 ETA
IR AR . AR AT SEMRS) python iy (HLAT ATEVRIVI ST ALIT 4635 B rpg R A 7 3 5
) o FERH AR SR IR B HRAN A I X AR KSR (LR help (x) ).

interpreted -- fiFE%Y Python — @ MEREALE T, SZAH@aIFAIES, SRRPIFERIX BT 717 5 4
AR HIATE I A IR o X R PR SO T DA L AT T AN A6 S X B T AT SO ST R
BT R R H R A AT KRR, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fRFEZS JGPH A 2R KAl Python MEREGRFUEA —ANMFIRIZ 1T BOT 22 BT
HEDECTE, FIABTEHRANS Fh N TS . BRI EDI & . Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR W B B B A b iy, R L sy B UL
EAFARC (LB 0T R s L 45 ) -

FEREAS T 2R P R A __main_ BIHREETIE T IA C 58 MR AT -

iterable -- W[ RAURF R AEDS 12— 1% [n] FLAR A T AY XS 5o mTARAOR SR B 14 B A e 21 6 2 (il 1ist,
str fil tuple) PAKFLLIEF ARG dict, T Z AKENLT __iter_ () FEBUZELIM T 5
7 ) __getitem () JIRMIER A E LIRS

AR LT T for TRIRRA R 2 HAWRR AP HNHTT (zip () map () ...)o J—PH[EAR
MGANER SR H N ERE iter () B, BE&RENZNEEEREE. XFEARIEH TEEEGH—
W o AEE BT R, REFEAFER iter (O B HOAHERET SR . for iBMEN
PR E B AL BRARLEHAE B8 — MR o iy 24 72 B ORAE DR R R AP B AR . S Wliterator . sequence
PA S generator,

iterator - BARUZF JRFIR —EALIRRMIXI S . ERMMIBEAAH _next__ O ik (B HESNE
PREL next () FFBAREIRH I, 248 KT N5 % stopTteration S, FIX Mk
REF R HBIRTICRER, HEHHE _ next_ () HEHSFHKEIK StopIteration F#. %
RALURA __iter () JIIEARREIZENAR G H &, NIHGE A0 @ n AR, alg
AT HAREAR GOE KA. — N RFEWBIINEILE S R EL VT AR RS, A
X5 (Bl List) FEARERINHAAA iter O BEEURTE for MEFFH AT E MRS A — ik
e WERAE BN DL F AR 10 2 AUAR I 2 2R 017 2 BiA AU AR e R ] — A U 4, (A
BRI R

W25 B £ typeiter.
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key function -- BEpR %Y G ek R FRBEBE pR AL, 2 REAZ AR 0] T HEFF ERHR LA ME AT AT T R BN, Locale.
strxfrm () T4 AFEREE I HE T 29 %€ 1 HER 1 .

Python A7 ¥ 2 T H AR 0 v/ 1 i R B0k 42 il JC SR Y RG22 2 05 5K Hdh 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA KX
itertools.groupby ().

FO AR 2R . B, str.lower () HYET DARVEZM K /INEHEFE B H 4N,
BB lambda FIAAKAIHE, B0 lambda r: (r[0], rl[2]). iiH operator il
BT AR EIE Y . attrgetter (). itemgetter () flmethodcaller (). iHAE WMHEF
— T DASRIRR A 6 o K0 75 9

keyword argument -- o858 2 Wargument,
lambda H—A>§lexpression #4510 2 PNERRREL, B SRV A BBk . B2 lambda pR 5 43K

lambda [parameters]: expression

LBYL “Je#FHGBRIR” RIRCHEE .. XD 5 XS AR AT I T Bl H i e S A mi g 2 4.
WA G EAFP 55 Ot e, HRp R R 4 £ 154)
L LR Y, LBYL TR FE “&F” M “BER” Z B R A F5as K. filtn, PARARS if
key in mapping: return mappinglkey] A[REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T Hi 5 XA )R S I BT EAFP J7 AOR Rk .

list Python & H)—Fsequence, BIRANF)R, (HERLPIT HAWE S P98l m AR5, FATiHITR
I ]S A4 2 Ry O(1).

list comprehension -- Fil&fir X 40 F— A7 51 v ) e G 8RR 43 0 R T Ok B 45 SR 5 R — P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—0
B 255 o A B oS FERREOS W AR (0x.) SR Hih if AR EER, Q2R A w
range (256) WA TCERAS AT,

loader -- JIERZS 1 TTMEBIAIR G . B OABUE L 4K 1load_module () M5k, INEEREE H—Afinder
R, S0 PEP 302, ST abstract base class B] 2|, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIEZ[E] 7).

mapping -- Wi —FSCRHE R AR S T Mapping B MutableMapping fli5 B2 i T pilE 7 AR 25
28015 . W2 H T HE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFEEEIREY sys.meta_path W ZRFFR BN finder. TCEEARE AR Spath entry finders
AFAE F A A AH A

1 H importlib.abc.MetaPathFinder [ fICIE I eI sSC IR Y.

metaclass -- JLJ —F I TRIEERE. Kg LAETERY . RFMMEIY) R, ToRNTHERZ FR=ASH
FFRTHAH R RS . KER A3 TH )0 R d A1 5 AP PR — N ERIA S Python [R5 Z AAFE T 7T AR
BHEXITE. K FOKIEA TR EXA T A, B FRE B, Jee nl Rk sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR a8 SCH g, AR 2415 .
W22 Il metaclasses.

method -- Jj7k TEZENTRE SCHYBREL. QARAE A IZ SR L) — BRI R SR BCEE B SAE A
HEE—Aargument GRS 4N self). Sl function flnested scope.

method resolution order -- Jj IR J7 A AFAT P 0 e A6 A 11 Bl 53 IHE 2R TR B B S JE e« i
#A Python 2.3 JyiAENT I TR A 2.3 iU Python fFHT & T AR S SEVARITER .

module 352 Python fURDIK —FhALIZUAN . AAHLEA IS 43 25 [8], Al (LT Python XF4R. i
wJ i L importing FEAERNE ] Python H,

5 Wpackage.
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module spec -- iR — A~ dr 2 S A, Hd & H T B g4 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO Z: [ method resolution order ,
mutable -- WAEXF G PN RA DATER id () PRApREE I E I T BB BUE . 5335 S Wimmutable

named tuple -- H#5c4l Rifs “HAZud” o] LMK od, HHEPRT RS TER e 4R E
PR AR B s . AR AL Bl A ] BB A LA

HLpNERUETEMAICH, U time. localtime () Ml os.stat () WIREME. 57— FF2

sys.float_info:

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

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

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

True

e FL A TR Y B (B B BIT ). At , B4 e IR nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl Je—For IR S T4 5k B H 4 TCAL IR A

namespace -- W {4 M 4 S RAFBE BN, 2SR R SRAMNER, B8 E T RinE
A (FEHEZ M) o i 2 A B 1k i 44 vf 58k SR . 4N, pRi%i builtins.open §
os.open () A4 H 1) A 28 [0 R KA. 24 23 6] 3 5o WA RS S BB eR B 35 B B8
"R 4. AN, random.seed () B{ itertools.islice () XFEEIAR T iX R EE
B random 5 itertools - HISEEL .

namespace package -- iy 425 [A{4 PEP 420 5| A p—f U9 AE TR &8 package , 124 25 [0 A0 0] DAY
B AR TR, BRI Hregular package N[E), PFUREANEA __init_ .py .
FHAIZ Wmodule ,

nested scope -- {IREFEIIR 75—~ SGERBI NG HASERIGE S . B, 785 — ¥ P s PAS |
HIE B . R E RO S5 AR X o . A B S R T N2 1E
. B0, £RARNESWEN T2 RMmA SN . Bl nonlocal XEEF A ARFE AINZTEH
b

new-style class - FiAJe X H i E g T A TS 028 X IHFRIE 7658/ Python fiiAs 1, AT Bk
FKARENE A Python iy o RIGHEME, G140 __slots__  ffidfF. FHE/EME. __getattribute_ ().

object -- X4 ALATHARES (BYESME) PARTE XATH (k) BEdRE. object L@ ATAnew-style class [f)

0 — PP AR s I L & LY Python module, MR L, @i __path_ JEM:AY Python
[iz85 8

Y52 W regular package Fnamespace package.
parameter - J65 function (S)r%) 5 LIS, EARE AT IABEZA0 A argument (e SEvety
WE, 2M%%). HFHAES:

« positional-or-keyword : (IE BT, HEE— W DAL H S A AR DA 50 5T A2 %
AWES . FREOARES LR, BN foo A1 bar:

def func(foo, bar=None): ...

« positional-only: {{FROIE, & —H BB EL ARWS . (WRACETE 2w i1 R BUE X
WIESHNEFENZ R E A/ FRRES, BRI posonlyl Fil posonly2:
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def func(posonlyl, posonly2, /, positional or_keyword): ...

o keyword-only: {{FRIBET, F5E M HABHE M KBEFEAMNSE. AR XA FIE S v] 7 R
E LB S YR & AN A B IS B ETE SN AN S TS 2 ii— * ke X, By
Y kw_onlyl F kw_only2:

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

« var-positional: TZERIE, F5E P DAREE R — MEBEEER CCESE R T (PIEHAE 2
CEZMMESHZIG) . EMESEETEES ARG « e 3, BT H args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WIARSCHET, 458 A DMRGME AR R G SA (PITEHAWE 2 0 B2 i X i
TSHZIE). RMESAEETETESAPRETMEA ** e L, BIA LR kwargs.

FES I VAR 45 E AT it B4, B R] AS Ll e S A0 i BRI -

712 Wargument REFLZH . SHE RS BIH R IR, inspect .Parameter 2, function —
T PA S PEP 362,

path entry -- Y42 A 0 import path WP — NI E, SW¥ipath based finder AR TE S AR,

path entry finder -- J#2 A N AEHRES AE— V8 X448 1] sys . path_hooks (Wllpath entry hook) IR 1) finder
MR ReiE i path entry 8 iksib .
55 A importlib.abc.PathEntryFinder DA TRESARA DA s IrsC B &1 1

path entry hook -- J#8 A 8y —FP R XIS, FEHITE W] A 4R R path entry F BRI DL T Refs (8
H sys.path_hook |3k [Bl— path entry finder .,
path based finder -- J£ TR AR RS BHAR—FP Lk 12 & 48 5%, A[AE—ANimport path WA $R i .

path-like object -- B FeRA 4 RFE— DU RGNS . BRI G A LR — DR IR str 53
bytes X%, B ARE— LI T os.PathLike MMUKIRIHR . —4%FFf os.PathLike MUK
i@ os. £spath () REFEH N str B bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A[HE BRI str 3 bytes KBPWLER . M5 EH PEP 519 5] AKX,

PEP “Python 3542 1" IS . —A> PEP i@ — i it 3RS, HKIn Python # IXHEHHE B, BifiA
—~ Python A{F 4 K HHEFE B ERE . PEP L 244 A A A B2 AR BUAS AT HE US4 M ) S B e R
PEP [ A R4 th R BB R R . WSO AE DR R R A A8 S 15 DA B R b5 Python [ TSR 4 5
SCRYRE AL . PEP BIMES A TTATAEAL DX NEREE ST 30, I AR R B AR A SR
Z L PEP 1,

portion - {5y 4l — v AR A H SR SRS (] REAFICT — > zip SUPE) , HsE UL
PEP 420,

positional argument -- (i B B8 S Wargument,

provisional API -- £{52 APT 75& APL 24580 B HERTEAR ME 1Y 0] J5 AR A PEARIEZ AN Y T A 1. i
RIEE B A S FAERUL, EREHGARHC N, wln] BETER DI A8 A D2 R oL
THAT RGN (REUFEBRZED) . WA ESOE R BEIET - (UE APT#IAZ |
R TR B B R R O i e B A ] E X A
B2 A2 E APLRUE, [l 5 NARA Yt PN I G BRT Jy 587 —— AT 150 AR A DA
SRS B —Fh ) S AR R R T 5
X APAE B AR SR VR E PR RS AR TR E , AN 2 T MR RIS T BIG BT IN . 3615 I PEP 411,

provisional package -- 2[5t Z: Il provisional API ,
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Python 3000 Python 3.x %Ak Lk AUWERR (X4 FHERAS 3 i) A Afib R TTIA I B L T ) o A
PN “Py3k”.

Pythonic $55—> B ul— B USSR %5806 T Python 1 5 i RO XA IR S, AN & 68 A o 5 v )
AR R S BUACRS . 0, Python [ I WA SR (1] £or TEAIER A Py — A~ nl R AQR G AP T o0
o 2 MG S BAXREREH, NI ZAZE Python M AA I SR ] — DT T 4ds:

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

T FE . Y BE 157 5 B Pythonic (77 4R X FE:

for piece in food:
print (piece)

qualified name -- g #FR —UARUS D REIIAFR, R BB 42 Rt A b SO 26 bR
BEOTER) BT, MRE L PEP 3155, X T i ERIREFE, RELHRSGXRA7—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__qgqualname
o
>>> C.D._ _gualname_
'Cc.D'
>>> C.D.meth. qgualname
'C.D.meth'

DT HIABSRES, T T & AR BRI DL S R A i A, S TR AL
A, il email .mime.text:

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

reference count -- 5|15 XHERE ST T ] AR . 24— X095 T8 BB, BB TRt
e 51RO Python AR R Uil # 2 AT WA, (H'E SR CPython SEILR)— N KHEICE . sys BRELE X
T—A> getrefcount () pREL, FEH G AT E R B4R EX L5 T4

regular package -- WL LG A Hpackage, BIAEEH—1 __init  .py UFHIH .
%% Wnamespace package

_slots__ —FPEYESE NI, L TS RS B S B 1S X R AR R S MR A BRI
IARGAT, RIS AIARD), St RORBAEDBAR UL RN, BN IR,
HH S RSB

sequence —ffiirerable, BSZRREAT _ getitem () FRER A VRMHRBRS TR TR VIR,
T —AREFHKER _ len_ () k. WERFAIZEAE 1ist, str. tuple filbytes., i
B dict 3 F  getitem () il _len (), HEHIANNETHSHARTES, FAEAERE
(i AT & I immutable 587 AEEEHL

collections.abc.Sequence IR E X ENT - TMEFXEFEWNED, BIfE _ _getitem_ () F
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SZHIL
PR OB DA register () SR

Set comprehension -- JeArHE SR AT W (L ATGE A A S04 T2 IR B A A BV 5
results = {c for c in 'abracadabra' if c not in 'abc'} BAENFFEES (',
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'd'}. 20 comprehensions.
single dispatch -- Y53k —Ffigeneric function /PIRIE, HELHEHE T SIS BOLIEREN .
g P £ .

slice -- Y) )y W RS TR Esequence B—34 B 5. YR & @0 FARPRICREIE), 1E [1 H4AH
JINPAE ST, il variable_name[1:3:5]. HHES (FR) ARictENERMH slice X
%.

special method -- §§5% Jj ¥ — i Python [ Ak, RIS FER A THE & BRI ANARINSF 450 X
MR A FRIE AN AT 2o FFIRTT A SRS WL specialnames

statement -- {54 154 2FTFE (— MU “H) AR . — 4B A) AT DUE — A expression BT
SEEFISER, BIGN 1f. while B for.

text encoding -- SCA GRS A I TF Unicode 45 £ 20 i o 735 R O 4 i3 -

text file -- LA SCAE —FHAERS LS str X5 file object s 38— SCAS SCAFSE B3 2 7 1) — 4T 1) 72345 (R s
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAREL (Trr 30 'w') FTIFISCHE. sys.stdin,

sys.stdout PAM io.StringIO LM,
WS Ebinary file T RREVS S F 7 23t 2 ST AR

triple-quoted string -- 25|53 fFih HREAW = MELG] S (7) RFHRLS () WTFEH. ENTED6E
ESERSM A5 SRR TR A AR, B2 ZMAL. ENAVHRETATH NS AR
SR SRS SAING S, IF BT ARSI AT Jowh (] AT, TE S SORY 74 e IR I 4 1

type 257k iE— Python X4 @ TAH AR AFAKTRAEA —MZEA, BHNEXT R, AT
M __class__ J@ltk, gidifisd type (obj) KIRHL.

type alias -- JRRUHH, — I Y[E SR, B ZURHEIRAURIE A5 E PR RAT -
KRBV R i f 2 2002 Ao fon:

from typing import List, Tuple

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

pass

AT AR i Al

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

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

Z ), typing #1 PEP 484, H it oIsE R 404k .

type hint -- MR annotarion J7A8 R FKIEPE. REUWTE S B0R FHETS & FUH LT,
R JE T 20T, Python ANZEIR$RAE, (HIEAXERASRAL - THAEMEMH, a8 IDE SR
ke HE .
AR RIEMER R B KRB AT DA typing.get_type_hints () RN, (HRHASEM
AHPAo
Z: I, typing Fl PEP 484, A X s REM TEAHA -

universal newlines - AT — 0 SCAHERO s, 501 A PGB A4 Al - Ui 0725
RAE "\n'., Windows IJZ5E '\r\n"' PAMIHIR Macintosh ({25 '\r'. = PEP 278 il PEP 3116
Ml bytes.splitlines () TEEZ HEUL.
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variable annotation -- & bRl WA EBE B M annotation.,

AERREAS RSB IR, n] s oy LKA

class C:
field:

'annotation'

ARl PO E R 2

BIGNPA T AE B2 int FRAUM{E:

count: int = 0

A REBRETRYA I PEZH R I annassign —7 .
53 function annotation, PEP 484 1 PEP 526, H.rpxf L INFeA A

virtual environment -- JEUIRBE —Ff R VM CRR B ROIZATINERIR,  FuiF Python Y RN FH AR e 7 22 36
T+ Python 73 K AN 2 THLE [ — R 58 Lzt

B2 venv,

i HoAth Python W R F AT M

virtual machine -- JERIBHL — & 52 28 DB AF & LA E ML, Python K ML AT AT 7 15 1t 4 13 7% BT 26 1%

W) bytecode.

Zen of Python -- Python Z#ifi 31| Python ¥it sl 547+, A BT R SEMXAIES . AEHLEAEN
FAER BSR4 P A" import this”,
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BARIELEFIRA S 14

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

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

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

B.1 Python {895 Bk 1

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

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

JE Sh B

C.1 zR#pImE

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

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

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

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

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

ffilE): GPL 345 H A ERE Python {£ GPL R k7. 5 GPL A, Jiif Python ¥ W iEAR AL 53 R AB UG

W
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

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

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

Python BRI TR (I ARG PSE 38 7T 12 7033

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

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.8.20.

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

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

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

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

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

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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

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

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

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

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

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

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

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

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

C.2.3 FF PYTHON 1.6.1 § CNRI #F o] tipil

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

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

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

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

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

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

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

(FItakss)

58 Appendix C. [ 5 Bigig




Python Setup and Usage, %([F] 3.8.20

(R —H)

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

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

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

http.cookies Bl &L FFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE DA I

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

uu AL DA AR

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

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

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

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

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

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

C.3.8 test_epoll

test_epoll fHELE DA EH:

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 fy42 AL 5 DA T FEHR:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ %} Dan Bernstein [ SipHash24 ZyERTSEI . BALS DL N AR HA:

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

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

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

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

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

C.3.11 strtod #0 dtoa

Python/dtoa.c CHEHEE T CiBF 1Y dioa Ml strtod pREL, HI T4 C 1B 5 UK B BRI AR ER - TG 8, 1
David M. Gay [/ [E] 44 U IRA T, 1% 30424157 0] M http://www.netlib.org/fp/ F3%. 2009 4 3 H 16 iR 3|
4 B 46 SO 55 DA™ URCRR A/ 7T s

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

*

The author of this software is David M. Gay.

E I

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

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

* % % ok %

*

*

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

***************************************************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 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/)"

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

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

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

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

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

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

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

the code are not to be removed.

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

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

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

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

1.

Redistributions of source code must retain the copyright

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

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

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

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

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

(Rt

C.3. Wi HaYiF o] S5 H 67




Python Setup and Usage, %([F] 3.8.20

(R —H)

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 R I SR S I S N S N

/

C.3.13 expat

BRARH] ——with-system-expat FLE TH#, B pyexpat §JEHGE M5 expat JRAHE DA R

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

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

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

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

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

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

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

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

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

C.3.15 zlib

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

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

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

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

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

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

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

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

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

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

C.3.17 libmpdec

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

Copyright (c) 2008-2016 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.

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

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

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

C.3.18 W3C C14N X EH

test £ (lib/test/xmltestdata/c14n-20/) 1] C14N2.0 iR 2= {4 Sk P+ W3C W 35 https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %47:

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

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

« Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

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

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

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

=
i
|mit
If

Python FI3& 4 3042
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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

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