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CPython fig#fr s 2 G 47T S HAEEH THREUS AP EA5
CPython implementation detail: HABSEI a2 FT I E 0 BEG AR . 8 240 % %52 7 implementations.

11 @&

Xt Python ZZiE IR, AR AT LASE 5 DA T AT LT

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

IR B LI 0 e g B B AT — A A

’python myscript.py ‘

111 EO®E

fEREARHE 1 2T UNIX shell, {HARAE T —SURAM AR 7 A:

o YR PR R R A ty A TRRIE AR, B SR A G IITEA], EEIEA 4 EOF
(SCUEgE R4, HopeA: 53024 UNIX #i4% Ctr1-D ok 7F Windows H13% Ctrl-2z, Enter.)

o YR H I — A U SEE A — A S E AR HER AR, B2 RSO AT AR 7
o MY HBIFEH— A H XA SEE, B NZ B SREBOT AT RAT & S 4R AT .
o MNP —c command B}, ‘B&IfT command Fi4 Y Python 1E/4] . FEiX H command W] DAL 2y
PARATAT 43 B 0 2 45184 . W VE R RT3 S K8 Python 54 i@ A S ZE I Y !
. ;flﬁ“ﬁ BFEffT -m module-name B, 2¥7E Python FiBpgfe s A 445 @ iR, F-REHAE N AR 7
UTo
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TEAR AR, 2o i A Se T i T .

N DT 2 AR EE R RERR T A IR TS 26, G ST SEF A sys . argv - R EF IO
KRB (sys.argv[0]) & —MNRRETRIFEIFE
-c <command>
AT command H i Python 245 . command W] PAK— 28 AIRATAF A B 2 25180, P el S S8 7
AE A S A VR .
WL T, sys.argv BFEDICERN "~ I H 24151 H RPN A sys.path BFFL (DAL
VFIZ B S R HE A B i 2 R ) -

{# ] command 445 & HiTZF{4} cpython. run_command .

-m <module—name>

1E sys.path FHRRIREAFRIBHIHFHAEEN _main_ BEKRHET.

TSN module Z 7K, VRANEG HSCFY A (- py)o BEEA BRI A48 20K Python b4 K,
(HEL R SE BT REH A SRS i 20K — il (BIHNE W BEAVHR I & EF A2 AK) -

WHF (WiFEaA =) WavFE . 4ot 2 a4 e A m st s pRms, AR e
<pkg>.__main__ AR ERBORKAAT. AT HEFEGAT NS A SR s A RS I H SR
zip SCPFAYAE BT 221

flE): SR TURTE 1T N ERRIDA C B Y iR, PRI X R Python bt {H
e BRI T Wi r B, B AT BRI AR IS

RGN, sys . argv M NICEREMBLER SR SE B AT (FERE DRSSO, B osHF
B "-m"). oo I, HETHRFPMA sys . path Bk,

~T IR ORTERG B N s AT A, WAL sys.path BEAE S M HTH SR WA H
site-packages H k. Fif5 PYTHON* PREZAR -0 23 1 Z 0

VFZhnifE PR AL 5 M AT I S AR T GRS . Kb i — ANl 72 timeit BB

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

{#i [l module-name <5 % #Hil#4 cpython. run_module ,
JUE-= &

runpy . run_module () Python A% R DA E 308 F 1) 5550 i

PEP 338 -- PRI A AT
3.1 MU A SR M FRRIZAT _main_ TR,
3.4 MU AE: [RRE SR 44 25 A 4

MATERIA (sys.stdin) ZHE4. WERARMER AN —A %, WIEH -1,
AR IR, sys.argv B DNICERN "= I H2480 H SR sys . path BF 3k
WEH ST K HiTEY: cpython. run_stdin .

<script>
AT seript 1) Python fURY, S HOVH—A> (LEXTEUIXT) U RS ARE, F817 54 Python SCfF. &L
# _main__.py SUFRIE S, SAE _main_ . py SCRY zip SCHF.

UEREE LT, sys . argv B E IR NLEG AT P E ML R

4 Chapter 1. 41758
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WA 2 R E e il —4> Python SCF, WAL EIZSCPFH H SRFRMA sys . path B9IF3k, H Hi%3C
PPN __main_ BEHORIAT.

USRI AR L B 1) — A H R sl zip SCHE, WA ZFRFPINA sys.path IRk, H HzAEH W
_main__.py XHFSPHAEN __main_ BIRARMAIT

— T IR HRTE RS AR s AT A, A sys . path BEAE S TIA e B WA S Y
site-packages H 3%, Ay PYTHON* IREEAR F th o4 20 W

#if] filename ZHEF| K FHiTF{Y cpython.run_file .
hz%:
runpy.run_path () Python fCH AT DAE #2041 5530 fig

WERBA L MO, MR -1, sys.argv[0] TR ("), FHHYUHHRSBIMA sys.path
ATk BEAh, tab kba RN s HEh A, WERARA R GG SCR I RERITE (2 WL rlcompleter-config) .

W%
tut-invoking

3.4 MUESE: A BRI tab RhAEAIT S G

1.1.2 &%

-2

-h
—-help
FTEN A A T I i Kl
-V
——version

FTED Python MR A S IFiRH o -l A5 B

Python 3.8.0b2+

WARES AW, WFTEA AR 2R, fln:

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

3.6 BUBTINA: -V B3

1.1.3 H{thi%kIn

-b
TEff bytes B bytearray 55 str /&% bytes 5 int R A B WL EE 4 Hi%5%E (-bb)
M 251 KA.

3.5 WUE S i bytes 5 int IHE .

n R 4y 0 %k U, Python fF AN 2 WL W AE S A BN H A .pye M. B ZH
PYTHONDONTWRITEBYTECODE,

1.1. &91T 5
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——check-hash-based-pycs default|always|never

-i

-q

-s

FEHETWBAER pye UPFRIIEIT . S UL pyc-invalidation. i default if, CLELEMIARLL
SE BTG A (H I 7T S G A SCFIRFARE BN TE AT IR IR . Y4B always I, Fra BT IaA(HE
1 .pyc 3CPF, AR CLI i fe A i Y HSRFARIE HLGH B PSP TIRIE . 24BN never B, %
TIEAAER) - pyc SRR S AR HOS R AR SO REA TR IE .

FTF AT . pyc SCPFRYTE SN £ 32 LRI 1
e b il (R R, BT aiEm) . 5S4 PYTHONDEBUG,
ZWE T PYTHON* SREEAR R, BlAn vl fEEL % B 1) PYTHONPATH Fll PYTHONHOME

LA AT SRR S T - IR, FEPATHAD M4 2 G AR B, B AE
sys.stdin H A E—PDLEEIEHE. PYTHONSTARTUP SUEA S HEEEL.

X BRI FH AL S AE AT | & S5 i A A 4 R AR s B AR IR B . 95 PYTHONINSPECT,

AP BN I2 1T Python, ROCRFIRIIN Y ] -E I -s. FERR BRI sys . path BEAELE AR BroE H SR th
AL Y site-packages H 5. Ay PYTHON* PRI BB W 20 o 3 W] AT N B HE— 42 (R B DA
B 1 PGS A

3.4 BUHTMA.

Wk assert iHm] DA SATATPA __debug__ WA RIS . SHE pye P TRAZHITRIN . opt-1
KV FEC GRS (bytecode) WISCHE4, (20, PEP 488), #5205 PYTHONOPTIMIZE,

3.5 RCEAE: iiKdls PEP 488 (2 . pyc X4 .

TEJE ] -0 Bl Z3F SR P AT ER o JlIdAE . pyc T RA Z AN - opt -2 Ry REC Hi% LT (byrecode)
W3CPE4 (S 0L PEP 488).

3.5 ffCE s K HE PEP 488 1314 . pyc U4 .

BIMEAE AL B A B R SRR A (5 o
3.2 BB

F R A HENAL . IERTIAL PYTHONHASHSEED 3R AS S E N 0 BHEAEH . A A BENLL 2 ERA
SR .

1E Python [ LA, BUREIIU G A BERLAL, XF str Al bytes B4 __hash__ () BY(E” Tk
AR . SR EAILERAS Python PEAE f fRFFAE, (2 AETEZ A I K Python BEREZ [A] A
=2 LB R

WA BEAILAG B TR BN HOR OB n B A5 DR R T4 R 55 B (i B 47, X fidiy AR T #4938 dict 7R 5%
B RERD O(mA2) 24 . #1515 217 http://www.ocert.org/advisories/ocert-2011-003.html,

PYTHONHASHSEED FUVFR MM F b F R % B — [ E L.
3.7 RS RIS 2 PR 20
3.2.3 BUHTINA.

AER H P site-packages HEHEINE| sys.path,

Chapter 1. 41758
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L%
PEP 370 -- 43 P11 site-packages [H 5%

S site B A TR BT 3l £ sys . path BHRAE. AR site LTEMEH AT AL
5 FX SEHRAE (W RAR A B L BT site.main ().
-u
51 stdout A1 stderr JAEFHZEM . LI stdin i TCFE A o
i % PYTHONUNBUFFERED.,
3.7 iR S48 stdout FI stderr JiiAE SCASZIAEAE FH 220,
-v
T4 — MR IR T B — X5 B, SR HmEiiE (GO E R . YEE S B (-vv),
AR RIS Eﬂﬁﬁéﬁt/\iﬁﬁﬁfﬁﬂ EIJ— STHE. MEAMRRHER A KBS EE A, AiES
%] PYTHONVERBOSE.,
-W arg
LA . Python HYEEALHITEERIATE DL N &1 sys . stderr FTEVEHE . BLAYAY S B RA 0
T
file:line: category: message
BT, SNBSS T H A A B N EATER AT B — . Beaedii ] 4 il S 45 4 T B A0 4 A
FE.
I PAZE A - I IR S 2 N IVCIC RS, KT 55 — D VLRI AR . JoRm) -
‘%Iﬁﬁ%ﬁ@lﬂ% ({E2, TEAR AR — MBI AT XA SHE ) .
HA T LAME PYTHONWARNINGS 4578 7 A Sl i} warnings #EHRAE Python F2)7 Y ABHEA 742 .
54 Eﬂ$Eﬁm§mﬁ%’l‘%fﬂ%1’ﬁ%%ﬁﬂﬁ&ﬂ% TR T A A 4 (R R AEBAAT 0L 2 2081
P st st
-Wdefault # Warn once per call location
—Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—Wonce # Warn once per Python process
-Wignore # Never warn
ﬁfﬁ%%ﬂ%*ﬁ%%ﬁ%i&ﬁ%% (I —wi, —wd, —Wa, —We), MR ILE NN IE Y 1R 1EH
7N o
12 |i ] warning-filter F1 describing-warning-filters T fift 56 £ 475 .
-X
B s —47, PAARVFE AR Unix JEXAY # ! end. X3 T DOS % J@ i iR AE .
-X
PR T &M ARSI L @ AL . CPython H A LT 41 AT 1A :
e —X faulthandler J§H faulthandler;
* -X showrefcount F&fFEE o TERC B MRELS Th 00 4515 ) 2 o th s | T HEom 2 7
Pt MO AR
* —X tracemalloc {fiff] tracemalloc #HHZI%f Python INAE/BLAER B . BRAKEOL T, HA B
RIS RAFAERR BRI R (5 S b e ) -X tracemalloc=NFRAME DAJHZ)IRE 13 NFRAME
Wi RS . 27 tracemalloc.start () [ fEFERE.
1.1. &91T 7
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* -X showalloccount &7 E5 R4 AL O A O S B8 RIS Python 1
% X T COUNT_ALLOCS JEF B A &A%,

* —X importtime BIREFUCF AFERAIIN ] B2 BRBIRZ TR, R (LIFRERSA) T H
Lt ) (HERRRE R ) R B 1 thTE 2 S A2 W AR i Al R th 4 - Mt BT ¥A il python3

-X importtime -c 'import asyncio'. HiIEZH PYTHONPROFILEIMPORTTIME

* —X dev: JE i} CPython [ “JF AL, 5IABIMNYIZATIAIN , X LEAG I PR 48 1 K TERERIA
A e AERAS IR U E A 2 EUBA S L SE R - TS A A e R B RN A 2 k. I
TG RTCR -

— N0 default ZAadykss, Bi-w default,

- TENAE s BB 1 20l PyMem_SetupDebugHooks () C %L,
- JAM faulthandler BEHRPATE KA AR5t I fiff Python [H3{5 & .

- JE A asyncio AR

- ¥ sys.flags [ dev_mode | N True,

— io.IOBase I EREICT close () FH.

o —X utf8 NIMERSE: A UTE-8 B, 755 ZRIAM KIE. -x ut£s=0 WUzt
UTF-8 #ix (BIEAE S I 2445 EH ShEE A mHE ) o &0 PYTHONUTFS | fBTERS .

* -X pycache_prefix=PATH A¥Fff .pyc UFEH ALAG E H R AMRBHFATH, A AR

A |, PYTHONPYCACHEPREFIX .
B AVHEAMEREIFE sys . _xoptions FHRARPUX (A
3.2 iR S A MY hN T X I
3.3 UBIIMA: =X faulthandler 3.
3.4 U -X showrefcount 5 -X tracemalloc 1T,
3.6 iGHT A —-X showalloccount &I,
3.7 G A -X importtime, -X dev 5 —-X utf£8 #&Ii,
3.8 iU N A: -X pycache_prefix I, -X dev LI W AELE io.I0Base T H4 R £ id 5

close () S,

1.1.4 7R =4 {E R RYE TR

-J
PREA 2 Tython I

1.2 INETE

X LEFREEAS fE 2 I Python (AT, ENTRIEMQITIT R Z AP BN, {5 -E 80 -TERSh. MRIELE, MF
TEM RN Ay 4T IF K & PR A B S
PYTHONHOME

W AR Python PR ALE . BRIAHOL T AR 7E prefix/1lib/pythonversion fil exec_prefix/

lib/pythonversion W%, H prefix fll exec_prefix @M ZHRAEHEN H, BIAKNL
F /usr/local,

24 PYTHONHOME Ri% KA H ki), BRI FE prefix fil exec_prefix, BUAMEIEEAN

[FIHIME, 175K PYTHONHOME &K prefix:exec_prefix,

8 Chapter 1. 41758
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PYTHONPATH
BRSO R A . AR S L PATH M) — P EZ A os.pathsep 7MY H R
AR FR (B0 Unix b A E-SM7E Windows E 435 ) . BRAIAZE AR AEAERY H 5%

B 7 H k2 A, BN PYTHONPATH 45 H I AS| AL 4 Python Ak zip SCIF (VAR B 4012
K)o TCIEM zip TS AP RS,

BRIANR G| IR MO T R ik 4, HiBHARZ VA prefix/lib/pythonversion i (S0 X
PYTHONHOME). B % = XMUNINE| PYTHONPATH,

AN H SRR AR R [ B PYTHONPATH Z i, IEHNESCHde ot m By, @R
F R PAfE Python A7 A8 HE sys . path KA THAE.

PYTHONSTARTUP
AR AN A] BESCPERY A4 B, 1% SCHE B Python iy - 7R S BB B AR /R AT 278 Z HT A
1o A S H A A AT B 1 []—fin 4 23 8] PP T, R HE o B S AR 42T DA
TEARLH AT P TR o ARIE] AEX A S R B SRR AT sys.psl il sys.ps2 AKET

sys.__interactivehook_ .

ffif] filename Z¥(&5| % HitZ {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 () WERIANSLBRIZETT, J5&E H S HH N EM
breakpoint () KA. WHRAKBEE, WBENEFRFE, WEMYTFH pdb.set_trace”, RfILAF &5
HTFHFER0” 2530 sys .breakpointhook () AYERIASEE AT ] 211 B 32 ] .

3.7 B

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

PYTHONINSPECT

B BN — A AR, B T 1
ML R T Hy Python AU os . envi ron S DIFER 45 IR IR AR .

PYTHONUNBUFFERED
BAS R QRPN — RS T, B S T —u B

PYTHONVERBOSE
BB AR — NS TR, Y T8 v 3. RSB — R, BRI T2
HE -V,

PYTHONCASEOK

WA E AR &, Python $§ 285 import WHAJHAYA/ING . X {UAE Windows 1 OS X AL,
PYTHONDONTWRITEBYTECODE
AR AR — AN P47, Python FR &2 7 S A BT S A . pyc XMF. XY THE
JE ~B 1T .
PYTHONPYCACHEPREFIX
AR E T S, Python XFAEEE G H XM AT B A (pye XM, WA IR H Y
__pycache__ H3d, XMHYTHE X pycache_prefix=PATH i&T,

3.8 UHTMA.

1.2. IMBETE 9
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PYTHONHASHSEED
UAR AR AR B BN random, FAEH]—MEEVLIE N str 7l bytes XFRIG A2 F T

W PYTHONHASHSEED R — A EKE, & RFVE M [ % 09 Fh 7 50H > 2B G 7 FE AL AL B i 75 14
AU hash() 455,

EORRAITLANRFEN, U FHFEHIARIN, LR proon LS
.

VRS — A~ 10.4294967295) FERINY 1 HERIAC. S50 O HEAR VAR BARLIL

3.2.3 HGHTA.

PYTHONIOENCODING
AR AR R AR BT R R B IR ., B2 Al encodingname :errorhandler AR E
i stdin/stdout/stderr BT il 4% . encodingname #ll :errorhandler FR4ERE 0%, S5 str.
encode () R A .

ST stderr, :errorhandler B4 ZnE; ANFHARF KM 2N 'backslashreplace’,
3.4 JR 5% “encodingname” #R4FINAESZ T LI

3.6 IR WA AF Windows |, X PR HRAIEH G Zoh XS ZM AR EN MG, BIERsE T
PYTHONLEGACYWINDOWSSTDIO, 3B IIARIER & 18] 1) SCAF RIS T WA 2 HL 5

PYTHONNOUSERSITE
WARCE T AR R, Python ¥PASHE 7 site-packages HEKINME] sys.path.

L4
PEP 370 -- 43l F'11 site-packages H 5%

PYTHONUSERBASE
X R P A E K, BEL2TEMAT python setup.py install --user Bf# i KiT8E A P
site-packages H FKHEEADL I Distutils 22355 %1%,

put)

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

AN E T WIS AR i, W sys.argv [0] RPN AR B E T A 2l Cafri IS mrE. 12
FE Mac OS X _FiE/EH .

PYTHONWARNINGS
AR RN T - T . QARG — A DU S R AR, B T2 g —w, FlE )RR
PR ek 2 m T o= e B .

e ] BB B A R TC A P M R T 0B e 5 A 4 (BB RAE BT O F & g 1)

AR LA

PYTHONWARNINGS=default # Warn once per call location
PYTH =error # Convert to exceptions

PYTHON N =always # Warn every time

PYTH NINGS=module # Warn once per calling module
PYTHON =once # Warn once per Python process
PYTHON NINGS=ignore # Never warn

12 i warning-filter #11 describing-warning-filters | fi# 58 2 475 .

PYTHONFAULTHANDLER
SRR A g i — N E S #4455, faulthandler.enable () &1EE s HE 8 SIGSEGY,
SIGFPE, STGABRT, STGBUS Al STGTLL {5 5203 — ML B/ DA% 6t Python [0] {5 5. ILAS B4
MF-x faulthandler ¥,

10 Chapter 1. <1755
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3.3 BUHTMA.

PYTHONTRACEMALLOC
MR IR AR B o — N RS FERF S, M tracemalloc BHUH BT Python P4 Bt i1 R
B, Rt R A T E U B P KB, BI, PYTHONTRACEMALLOC=1 I (AR
i, 5% tracemalloc.start () THEFEE.

3.4 HUHTIMA.
PYTHONPROFILEIMPORTTIME
MR I B A — AR FAFH, Python K /R S ALLD T 2K I E] . AR 558 554 TR Ay
ST NI E —X importtime,
3.7 BRI
PYTHONASYNCIODEBUG
MR WA RV — D HER PR, WM& E M asyncio Sy Hit.
3.4 JUET A

PYTHONMALLOC
B E Python PNAF4 L 4RI/ B2 IR 1

UCE Python Jr il i) 723 d e A -
* default: i BRIANFFHCAS .

* malloc: XA, (PYMEM_DOMAIN_RAW, PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ) ffiff] C
il malloc () PR,

e pymalloc: X} PYMEM_DOMAIN_MEM #{l PYMEM_DOMAIN_OBJ I fifi il pymalloc 4 fir. #5 1M X
PYMEM_DOMAIN_RAW I {#i ] malloc () K%k,

LA T
* debug: 1& BRANFF LA FA22 R 7.
* malloc_debug: 5 malloc fFE{HIASZEEE R T
* pymalloc_debug: 5 pymalloc FH[EMHIL B4 T
?ii?)%ﬁ%ﬂaﬁ%@a%%uﬁ PyMem_SetupDebugHooks () BR4L (£ Python NA7/ s 2 b2
BT ).
3.7 fREESR: BWhN T "default" A ECES.
3.6 JBUBT A

PYTHONMALLOCSTATS
AR BN AEEFAFE, Python FHERF R A EHNT pymalloc Xif 52 XA DA K AE & A B 4T B pymalloc 4]
FoliamgitE R .
WA PYTHONMALLOC PABEAE B AR SR G C FER malloc () ZMECEs, BUE W Python FYRLE A
SCHF pymalloc, AR FORE A 200
3.6 MU A AR E IR O] DABE ] TAE R AR AR ST gmis ) Python,  WNSR B B b — 28 47 5 PRE
WA AR

PYTHONLEGACYWINDOWSFSENCODING
TR R — A AR LT, BRI Y SO 2 B0 g A RS (A8 =00 40 I &2 R EATTHE 3.6 JRZ FiTHY
{B’mbcs’ Fil'replace’. 75 M) 8 B B9 BRIA(E utf-8* F’surrogatepass’s

XA PAAFIZ4 BT sys._enablelegacywindowsfsencoding () B H .
u] H4: Windows .,

1.2. IMBETE 11
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3.6 BUBTIA: A XEZIEAEE, W25 PEP 529,

PYTHONLEGACYWINDOWSSTDIO

WAV — AR TR, WS GE BT 26 5 SR T 5 S . X EWRE Unicode FA7F7 AR 17 2
P G B AR T T A, T2 utf-8.

WERARMEFE B EE 0] (B SCPFEEIE ) AN FE r 3 il 5 G o DX R AR B 2 1 20
u] H M Windows .,
3.6 UCHT A

PYTHONCOERCECLOCALE
WERAEBEN 0, #5200 Python iy A7 Bk RHLSEH BT ASCIL i C 15 POSIX DXl i B 54 il -4
NIRRT UTF-8 A .

WR AR KA E (B 0 DASMNYME) , W7 53R AF B LC_ALL IRt A Sk &,
I H 4525 LC_CTYPE JEI Y 24 1 X3 1 5 5 A BRIA R © X, 803 0 B CHg B AT ASCIT [
POSIX X4, #RJ5 Python CLI KA N E R REASIZ A TS 2 Ai 244 LC_CTYPE JE B8 & ¥ AL &
1] X 3 e T -

e C.UTF-8
e C.utf8
e UTF-8

AR IR E T DA KIS R i —A, WA iR 1L Python 2472 B (K 24 i aHE AR A Hh A B b i
B LC_CTYPE FREEAF B . X AHIRER T RS AR B RS AT T[] — AR v i JHAthy m JR 0 DX dmiade 10 1) 4142
(it GNU readline JE) 2N, IBETE TR (LIt ixX LedbFE 2 R AEiZ 1T Python fERERS) DA K AE A
IE M AE 24 RG] C XK HRAE (B4 Python H L) locale.getdefaultlocale ()) & | HH K
B

(i 3K M 53 o b3 ) B = XSl i o 5 46 T R — AN IR TR B 38 sys . stdin fll sys.
stdout B H surrogateescape FERAN AN (sys . stderr &4k%2{fi[f]l backslashreplace Y
FIFEAT: ] oA DI BE 0 — ) o X AR IRL AL BRAT R n] ARG 8 7 U A PYTHONTOENCODING e 35 o

BT E P, ARSI A, B3 AR XY Python iz 4T BRI I AL I 3RS L 97 filh e ni i %
) XA T AT A T T R S W% B PYTHONCOERCECLOCALE=warn }- 53 Python fF stderr F%
R R

BB, BIEAE I AL b npl 25 1), sk e HOC R B Ak i) B AR K i), ERIA Py THONUTES AJh
WA A GEIY BT ASCIL DIk b Bt o 20 [ sf 45 1 K T DA il R RE AR B ASCIT A2
UTF-8 fE MRS M.

A *nix.
3.7 WU S04 PEP 538 T f#1% .
PYTHONDEVMODE
BRI BN — DS A, W& CPython  “JF A", £ 0L -x dev #EJi.
3.7 BUHTMA.
PYTHONUTFS

WERBH 1, W E AR UTE-8 #iX, ff uTr-8 MIVERGH: WSO, Toie 24 i X Ik w3
Al

* sys.getfilesystemencoding () ik [E 'UTF-8"' (AHudmid o9l Z0E) .

* locale.getpreferredencoding () ¥R [\ 'UTF-8' (Mgt 9k Z 0%, 3 HAZ KB H)
do_setlocale ZEAENEH).
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+ sys.stdin, sys.stdout fl sys.stderr ¥4 UTFS JIMEE MM CARHTS, 3 HK sys.
stdin fil sys.stdout jifll surrogateescape HfiALHLAN (sys.stderr x4k fH i
backslashreplace HIFZEBIAMRBERAIEA T —H)

VERARZG APL A8 45, HA = 29 APT o R A R B9 ERIA T -
o ATTSEL, AR BRSO 0T UTE-8 4afith R fifhl ok SUAs .
e 0s.fsdecode () fil os.fsencode () 21#if§ UTF-8 4574 .

* open (), io.open() fll codecs.open () BRINSAHH UTF-8 4ifih. {Hi2, TATERAURHE ™
FEAERALBRATAR , BRI B A SO AT b SO R T RES | R 0, AN @4 e L
Bl .

TR UTF-8 A3 AR E R B AT AR PYTHONIOENCODING Fir g (FE BRI RIS T
RN ) .

WARBEE 07, MRS DAL R IR BB GETT
BB AT A AR 2 A R AR R ) f A0 8] S Bl 2R

WRARA AR B I AR B, DR RERS BRA B 24 | DX R, P4 4 24 8 X3kl b i1 AL ASCII 1)
IH=C XI5 S, (W PYTHONCOERCECLOCALE FTiR ), F H.DXIosi sl i% e gl 25 sk k. ZEBERIEA X
BBLE T, RSB S H UTE-8 A, Bk b FE i A A -

WATPAGE ] - ut £8 FEI
3.7 WA A RELZHMFEE, WS4 PEP 540 .

121 BREX TR

TCE X 2R B AE Python BYTRCAS H ™ A 52
PYTHONTHREADDEBUG

WA, Python 4T BIFEMUE E .
EFFH -—with-pydebug @ EE & Python,

PYTHONDUMPREF'S

WS, Python 75X MfERERS , BRSNS | T EUS R AR REE B0
EFF ] ——with-trace-refs fEETI L & Python,

1.2. IMBETE 13
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CHAPTER 2

7 Unix £ & f{g& A Python

2.1 FREmHRAE Python

2.1.1 ¥ Linux &g
Python Fii/E R Z 4K Linux ZATHE, FHAER— SRS IrG AL . HR2, AT RBAHZEE ) L 2eT)
RETE ZAT IR BEA R A PR AT Y o X B RERT A IR A S 320 Gt 19 B iRUCAS 1) Python

402 Python A7 Bl SE 22 LR AAT RCBR BE R 2 v, SERT AR RA I 1 S0 A AT BT . S RA
T

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

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

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

2.1.2 7 FreeBSD 1 OpenBSD _k

e FreeBSD HF, f#iHPA a2 ishnd:

pkg install python3

OpenBSD JiJ ™, {4 1] AR fiv & i d:

pkg_add -r python

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

15
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B4R : 1386 i F'4EL Python 2.5.1 |4 R] F A4S

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

2.1.3 7 OpenSolaris &4 L

YRATDAM OpenCSW FKHR. 2225 K ffi 48 FhAR A<HG Python, 4l pkgutil -i python27 .

2.2 {33 Python

THRARAE B O 415 CPython, B SCEAM A /2 FREL source o B850 DAUF i f A FOTEACHS o m) DA B 23R B

By clone . (NSRS RIERNT | % EREILR )
HUE LR T 4L

./configure
make
make install

R Unix - 65 A4 C BT 3 8 75 10 5% AE Python JRACADAYAR H SRR #9 README.rst S H

e make install AIPAZEEENINEE python3 —3FEHISc. WL, BN make altinstall i
A make install , RHGHERLLET exec_prefix/bin/pythonversion

2.3 5 Python #xpEgEF3C 4

T AR Z2 8] prefix (${prefix} ) Fl exec_prefix (${exec_prefix} ) BT 25,
N fREREA GNU 4 BATTmT BeAHIA]
Fln, fERZE Linux 25 L, WEREIAER /usr .

XH/EFE aX
exec_prefix/bin/python3 FRRERS I HEAR O
prefix/lib/pythonversion, exec_prefix/ | B EARERILY) H SREHEE B
lib/pythonversion

prefix/include/pythonversion, 115 FF % Python & Flix A fRE R % Fr 75 HY in-
exec_prefix/include/pythonversion clude U4/ H s HEFR L &
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2.4 ZLIf

AL Unix b Python JHIAS, & ZEARANATHRATALER , fBi4n:

’$ chmod +x script ‘

HAERIAS Y THRRAC B — AN & 1Y Shebang 2. — MREFIERE 2

’#J/usr/bin/env python3 ‘

BAE#AS PATH F138 % Python fiRRE#S . HJE, HEUU Unix RS TREIRA env @4, HIL W RETRE0F /usr/
bin/python3 fifi g A R -

Bi¥E Python IS H (i [fj shell /4, 152 & subprocess i,

2.4, ZIR 17
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CHAPTER 3

7 Windows _E{& F Python

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

5 KZ8 UNIX RGHMIIRS AR, Windows RS54 114345 Python, Z4E% CPython [ A B 44 1% T4 —1
KATH ) Windows ZZ%EFEFF (MSI ), CLfff Windows f PRI 4e%s . X2y £ A TR P g
M2z Python I, FINAZ DBRESRANIE . 2o AR IR ] DU — G LRSI B 1 2t I HAT DK B FE
A Ay AR ML B zip SO

4n PEP 11 ik, Python % S FFGUR ™ i 52 +5 4E i J& 11 9 %) Windows R4S, iX F5 WK% Python 3.8 SZ
Windows Vista FI T F A . W1 T3 Windows XP 1%, 4% Python 3.4,

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

Microsoft Store 0, J—-fd {uffy Python %%, 3 Ji FAZATMIARIGL, AR/ IDLE SBCAIF A 3F8E. B
Windows 10, 1E LA S4TSR SR . L0 T V7% Jr B fr 94 e45h Python S JET A

nuget.org =% @, R M TREENA RN R E LA . BRI THE Python flsuaf7iIA, (HAN R HEHT Hik
APPSR T

Tk B9 €L J2 Python ByB/NEHAD, T A A SN RAY B RE 7 A

3.1 BERRERF
311 RELE

VU Python 3.8 22 A% Fp nl 1L R4 - 32 Uil 64 FIMRASHI R Ao web installer (M2 LHEAL) Z—A/PH)
VAL TR, el e, IR A T RITR . offline installer  (BLZ2HAD) WEBRINE
IR ALLE, FIEPETIREI TS E Internet 3 R, WS P& 2 R 0F T F 8 AT MRAE LT AR Bk o R A
R HAR 55

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 ]

. & I%Eﬁiﬁ;&iﬁﬁ (BRAETREXS C AT AT RGN, B N T P eE A T Windows 9
Python & ) 35

« Python RFZ245 F| G5 I P H sk

o & il T Windows & Python J3 #) %5 Y HRIEEE — UG HRIT) LT 2 4%
o FRREHRIERE, WIKENE, JHBh#A pip

o QAR 224 H I A SRV PATH

o HHERSH R H R E 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 GEATRERT R AVE PRI HR elt v
* Python %% %] Program Files H ¢
o & | F Windows ¥y Python J2 7 25 Y2755 5] Windows H % H
o LRI IA) AT DAVERE AT e fiE
o AR AT DATH A4 7
o WERIET, LK H SRS INE] RS PATH
SO BITA SN TR
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3.1.2 Mk MAX_PATH BRI

Ji st | Windows FB% A K BERR TR 260 AS4F . XA KT LI B R O R o - B R

TE IR R AR 1) Windows Hr . BUER i 1T DAY 3| K24 32,000 I~4F. (HFRZEH AR EE “5H Win32
K7 HEm, BB F %/ HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\
FileSystem@LongPathsEnabled IXE N 1.

3k ALV open () B os VIR 2 KU LB RS BEAE T AT, REBEBZIFIRINK BEMBAL 260 5419
Bte. (1E Windows FAEFERIN AT 1E RIS, IF HAEME 510 Sl BT .)

HH bR E, TR
3.6 fift B4 Python HH S ] 1 XK AR STHF o

3.1.3 RRHKRFEAENT

LAAEIY UL i e se I ol A A TH6 8, ARFIAS R AR P e 2l L il 2ede, M H M Fag
Ho B DAEARZEH UL IGO0 R BEEX S pe I, DARE B —SL BRI (A .

BLSE A R R AR T UL B2 %¢ Python, i /quiet BRI, ZEBkid H Az BARAGR B dE BRI IR
B /passive #5I, W PAEN /uninstall $EIISRIFFUAMER Python - - A& BR TfTHER .

BrA oAb AR A2 1%l name=value , HAEEH 2 0 REWIEAFENE, L RBM AR AR AT
PEI) SEHEAN AR s
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B ik TR
InstallAl- | G I P42 0
1Users
TargetDir R4 H LT InstallAllUsers 1265%
DefaultAl- | N A | &2 A BRA | $ProgramFiles$\Python X.Y £
1UsersTar- LR AT $ProgramFiles (x86)%\Python X.Y
getDir
Default- WEHLZEHEL LA IR | sLocalAppbata%\Programs\PythonXyY By
Just- LT %$LocalAppData%\Programs\PythonXY-32 B
ForMeTar- $LocalAppData%\Programs\PythonXY-64
getDir
Default- Ul s BN B e e | (%)
Custom- AH S
TargetDir
Associate- | F AT P AL A READ | 1
Files T 5% R W
Com- WA oy EEE . |0
pileAll pPyC,
Prepend- ¥ install 1 Scripts H 7% | 0
Path #| PATH PASFS . PY U503
PATHEXT
Shortcuts | WIRT 2%, FfERE, C | 1
R4 IDLE A1 g pus )y =X
In- “4Z%E Python {2 1
clude_doc
In- LRI B S 0
clude_debug
In- S Sy INGE SRR 1
clude_dev
In- -4 python.exe K | 1
clude_exe s
In- g2 i B T Windows 85 | 1
clude_launcherPython J& #) % .
Install- R AE H P asE T |1
Launcher- Windows &4 Python /& 34 %5 .
AllUsers
Include_lib | “ZZhrifl FEFIY JEAER 1
In- LLAENH AR pip A setuptools | 1
clude_pip
In- LR AT (*.pdb) 0
clude_symbols
In- T Tl/TK ¢ Frfl IDLE I
clude_tcltk
In- LRARUE PR B 1
clude_test
In- L SRRy A 1
clude_tools
LauncherOnly {Y 223 B aae . B EERK | O
2B E T o
Simpleln- R 283 Ul 0
stall
SimpleIn- | fff {fijfb 4% UL BR[| (%)
stallDe- HEXHE.
scription
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BN, BEPARRIOT U4 R 2N Python, BXFTDA (FEM PR >) AL T iy

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

BV PAERCA W IR E RN 0L T 244 224 Python (AN NEIAS, W DARE 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 TR AT DAYE— 44 R unattend . xml {1 SO TG ATAAT SO AR AL . SR E 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 ARG 205t P R A7 Python YSELE R EINRE, WS ZREX LEY)RE W] ET 22 Internet 2. R
THEGIX AR, WTDAMERR N A R4, AR A SE BT R, %A R R RS A 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 AL 753X iR python-3.8. 0. exe ity 24 RE /7 1Y
SR AAK, HAEH O HSRHREAT)R, PAREGRIR 4 0 SO B AR

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

AW PAFEE / quiet BRIR BB R o

3.15 iRk
%2 Python Ji7, 40T A3 Windows thg “EEFFHITIAE" T RS IR EE. #eff Python /& HIF st M)
B DAEAE I AT IR T -

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

BSR4 B E B R A BT SO, IR N R BB ) A A S
“HIZK” Kf5E MR Python, {Hi& il T Windows 0 Python Ja 735 W4h, EAE “RIFMZIAE” A HCHAH.
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3.2 Microsoft Store g

3.7.2 UHTIA.
Microsoft Store fi j&—™ 5 T4 4<% Python ey, LB TAcHAMEM, B, 4.

BRI, T ORI A BB Windows 10 B, F7E Microsoft Store [ I #2/7 1482 "Python 3.8” . #ff
PR PEN Y RS i Python Software Foundation % 77 2235 .

it Python KFURZHE Microsoft Store b 9 FR k. WNSRBRAEATIE, WFRREEAEF ERMI .

TS G, T DAE T HG 32 B P 3R 5] ok 13 Python, 1% % W] DAYE 6y B 545 ok PowerShell 23 H i A
python BE3l. HWANTPAMIA pip 5 idle SRAFH pip 1 IDLE. IDLE t¥EFF4fZE I,

P X = A~ T AR FICAS S J5 4%, B4, python3.exe fil python3.x.exe A python.exe (H
W3 x R BB E A, Bl 3.8 ). TERE-—> EW-—> MA@ IE T, Sk S,
Wit S84 KRR python A, AHAiLR pip Al idle SPEHEH) python AL

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

WERARE B T 55— AWUA Y Python H-RF B INEI/RE PATH A2 &, APAEREN python. exe A
F& 3k H Microsoft Store FARA™ . B H %%, Wi python3.exe B python3.x.exe .

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

ZMER Python, H§FTIT “BLE” HAM W MARRFRMIZIRE”, BCETE “TFER” HFkE] Python, SRS FHE Hi DA
Vet CHIBE . HERHNERIZE % Python R fr R FTA M, (EA S ERAT A FE AU PR

3.2.1 EX18Yi6)=R

1T Microsoft Store v I FE 7 AUBR ], Python BIA T A LIkt H=i & (W0 TEMP ) FIEMEITREET A
Pkl M, EREHARNEIA . QEREADF GO, WFEEE 25 s i AT .

3.3 nuget.org £E 8

3.5.2 U A.

nuget.org s&— R Y Python 3853, I FHEX A 4R Zé3% Python H) RGIFFLEEE A . B8R Nuget /2
“ NET (388", (HENTa SN TR, B n AR T AR .

Vi H) nuget.org FRIPCA H A nuget FFGHTEE . T IHAIHZRS Python JF & N RORUEE &R T .

nuget .exe M7 LEW PAEEM https://aka.ms/nugetclidl F#k, 4N, {#iH curl 8{ PowerShell,
i % T H 2235 64 {5k 32 (Vi # i A<y Python:

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

BEPRRRE A, WM —Version 3.x.y . fiH HFEAT AN - B, AR E]FHE . BN
T, FHRHAMRSEAAFRMEE, MREA -ExcludeVersion I, A FRRFALE 4B E i
A, THREHEEZE S Python 23] tools H:

24 Chapter 3. £ Windows _{#f Python



https://www.nuget.org/

Python Setup and Usage, £[F] 3.8.2

# 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

W, nuget WA TI, WAZATLEROF AT e Bk Ae5 . 23, FaiMBRAR et H ORI FHR
L WA AR SO, 72 CLARGUR HEh AT IL#RAE

7T tools HEAM, vF—4 build\native H3¥. B & —4 MSBuild g4 {} python.props , #]
PATE C++ T H A 3% SO 5 | Python 2225 . A0 &0k $6 3% 205 shae 2w i Ak RS A .

nuget.org | BYA{5E B T /2 www.nuget.org/packages/python X} F- 64 v jit A F1 www.nuget.org/packages/pythonx86
PR 32 (A

3.4 T[HRABIE

3.5 BCHTA.

R AT AT IUZ — 7 fie/)s Python 351 ZIP SO, B BTEVE RS — D AR P —&B5, A& i
KPP EEEVIN

s s, MAXEKITR ULF) SHPRFETEWE, SIEHREAL R, RETMNRENC RN
i ARAEFEAE Mg AL . pye UL EAE ZIP ) JFRAET python3.dll , python37.d11 ,
python.exe fll pythonw.exe . Ak Tcl/tk (HFEFTAE MK, 40 1dle), pip 1l Python SCAY.

#E: AR AT EEE Microsoft C Runtime , [ R 7 22235 A8 7 ST 4R (L ILEh B . a7 I fEE & 1G
LAAE P RS L s i Windows Update H8l44%, I H ol DL FE RS H X 45| ucrtbase.dll %
iR

S =7 A A% B AR P SR AR BRATI AR 2238 o XA KATIOA SCRHRH AL Python 228K ] pip
PP ZR , A w] PA/INOHLRE pip W& IERIH R C I T HEh 8. @R, B =07 W o
FRfg—iiar (AT ) ABE, PAETT BN BAAE ) P B BB 2 BT REAS A RS B LA AR 7

R TS AT P ANERE B

3.4.1 Python R FHIEFF

JHi Python % 55 i I R P AN — B R P TR — 5. AEX AP O, T DARE A SR AT TR 225
B H L Python FRLA AR . HENE W %A ZIEW (MFEMR, ENZEERAZ L), AP,

S L T 1B AT RA T SO R R B Ay 5 e —Se g, (FO ) PRt T i IR IR . SR E fIn [shas, %
A S R S R R Fy )2 AE Python EazA T BIRR I LAE I, 2 BIRUBRCASE BT DAKERE , SCHF SRIK AT DATE 3
BAT. TERZEFIT, HiE USSR BAZ A 5 0 i Y iy A Tt BEVE ) Py_Main

TR B PR T Y e 4 A AR BRSO R A B PR BE T S R Y iy AT S RCE A python. exe 5
pythonw.exe . TERXFMEILT, BHFEFIF R Python AR HSLPRA PR, FHH A Al RETCIARF -5 H
B IEAEIZATHY Python HERE SO RIKIX M Tk o

XHFE—FOE, A% Python R AT SCIE—BAEN HsR2e%e, AR ENIFERAR Rl . B % S
i, WAL THANIE, ROVER SN RF Z B A LS i e R iz
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3.4.2 #& A\ Python

FAHBACT 95 5 04 7 F AR el i TR R E R AE S, A Python 247U AR TR H Y. i8H, M
HRRT R E R AN, FELER KA python. exe SUE BT python3.d11 . Joi @Ml FRdE
B, R KA TR AR 28 2 I AR 3 2226 1) 7 B i gl /2 AR BE W] 2Kk 14 Python f#RERS .

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

3.5 HRiEGE

B T HRUERY CPython BATHZ A, A —L S EMINREMME Bt . DA @3 THUA S L BT RER 51 3R -
ActivePython HAGZV-EHAMERZRAET, SO, PyWin32

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

Canopy H A A HABIF & TR “4x1H %) Python s} ERsi”

WinPython §§5g T Windows & ATHL, A8 A E R @R 2= T A

TR, IXLEE R REAN A & OB AR Python B, I HAS HiAZ > Python [ BA4ES Bl SCHF .

3.6 §2%F Python

B A P /n A7 7 [ HIZ 1T Python, XA DA JEFE Windows M BT o —SUBRIA RS AR F . B AR LR P FR 4t
TR fsHLE PATH Al PATHEXT AF & (3%, (X (GEH FRBRA . &R%Es. WRESE M HZ N RAR
Python, 2% & & T Windows &4 Python j& 7 % o

3.6.1 fifR: REMRLTE

Windows FFTE 9 BIH R B AT FITHAS R, SO RE G AR AT i AR B A
BRI R, TG SRR set @4

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

XSRS B ORI TERIE S & P AT R A a4, IFH, izl & B s e i iy
HRAR AR BIX O

EHS T TSR RS, ARVFETT RS R IE . #5427 python.exe 1 H
SRS IMETT SR B W PATH &5 ORI B IE B AR 1) Python 198 FI /7%

BUR MG MRN8, R IR R MRS, B3I CREEME” Advanced system
settings , X5 ¥y Environment Variables ¥4l . FEICXFIEHES, G0 DAGSINEE O PRI R G4 . HWHIAR
GrAr R, EHREXH AT IO SR (R AR ) .

fiE): Windows 245 i AR BEERIR I RGVERE 25, IXWTRERAEME I PATH WM FEE A4,

PYTHONPATH 7AF 5§ Python 2 Al Python 3 A A, HtERAEE HALE 50 B 2351 Python A
AN, TR B AR B A&
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hz%:

https://www.microsoft.com/en-us/wdsi/help/folder-variables P15 8% Windows NT
https://technet.microsoft.com/en-us/library/cc754250.aspx ff Tl 3R 48 £ 1 SET Ay
https://technet.microsoft.com/en-us/library/cc755104.aspx i Tk A G EAS B SETX fird

https://support.microsoft.com/en-us/help/310519/how-to-manage-environment-variables-in-windows-xp I
R BE 52 307 Windows XP

1

https://www.chem.gla.ac.uk/~louis/software/faq/ql.html X E¥EH555 8 - Louis J. Farrugia

vy

3.6.2 &% Python T[#I{T3 ¥

3.5 R A,

BT B 31 E Y Python RS IT RS FATI 2 5, R BEIRARAE Ay 52" AF T /83 Python, Z2ERE )Y
ARl DA B

TELERR PO — T L, ATRARESRARIC “Xf Python USHNEIPRTAZEE" MM,  DADEZER AR -5 205 (i AR
INE] PATE . HSINT Scripts\ SUAFRIIAIE . X ARVFRH A python SRIZFTfRAR, I H pip M T
THERRSY . PIBE, oL n] A iy AT IR ITRAT A, S 4T SO,

URAE LRI R S B T, AR 2 n] ABCRs AT 20 Re 7, e “Bu0 JHRME. 36, A
T RAIRSLE S WIIATEEW PATH o LEFG 2O Python 2% H SRS AN PATH BREEASE Y, HNAS
HAt s H A5 0. RBlERATREINT IR (BRIRRTHAN 5 H EEAEAE)

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

3.7 UTF-8 &=,

3.7 BT

Windows /558 F A5 Ge g Ao =N E b R G R it s =X (ANSIARASTT) . Python 8 F & 1A SCA SCURBRIA Y 40
E#E (B locale.getpreferredencoding()).

XA HES R, A ER AR 240 Unix &40 45 WSL (Windows Subsystem for Linux) J 72 f§ UTF-8.

YR DA UTFE-8 AU BN ) SCA g i U oA UTF-8. %) A UTE-8 A n] DA AT -X ut £8 fiyd 471k
Tji, 23 PYTHONUTF8=1 B4 &, W& W PYTHONUTFS T 4] 5 ] UTF-8 #52, H-& 0L & 1% F 3
BLES TR B SORME AL

4 UTF-8 Ay i -

* locale.getpreferredencoding () ffi&[ 'UTF-8" TMiA2 REEMIMIEAE. BELRRET HIRAEVF
Y6 T HRIEOAR SCA 9% 30, 44E open (), Popen, Path.read_text () 5.

e sys.stdin, sys.stdout fll sys.stderr R UTF-8 {E5H U 4 igtg =L .
o ARATYSA AT DAIE 3 "mbes” Z fffith 2 R (o R 48 1 i =X

AN PYTHONUTF8=1 F| BRI\ AR B S AR R G WA Python 3.7+ W . WIERARAE (T4
Python 3.7+ N SRS T4 G R G dmfidg =, MIHEESR BRI PR AR Bl ] X ut£8 M ik,

HilF): BDIAE AR UTE-8 sk, Windows B Python th 2 EA F AL FBRIA G UTF-8:
o FEHIE VO HEHFIE VO LRI PEP 528).
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© XIFRGEHmBIEA GERF I PEP 529),

3.8 EHF Windows g% Python Bz)2%

3.3 WUHT A

T Windows ) Python 5 sl — L AEF, I IE G EAT A Y Python HiUA . “EARVFHIA (sldy
F7) FERFE Python HUARKI B, FH-Rf5E MH-AATIRRAS .

5 PATH AFRAN[E, EBhas i IR e & iE Y Python AR . B[ 45 ) 2838 A2 REEEH, IFHH%
VBT AT AR fe T 20 AR

JE BRI 2EAE PEP 397 Wi iE i) .
3.8.1 Fla

M&HLTT

3.6 U A

42 JRy 4% Python 3.3 J¢ B & A RHE JE S e /R Y PATH b JR3IFEF 5 B AT Python JUARZY,
BEZEREM N IRATE R R B, FA A RS P2 B T, e ST AT LA T %

Py

BN %2 R BLE 255 B B AR 1) Python B3 - B RIPAIERIR Y, I FURHS & BT HAh iy 21 TS BE 3%
%1% 3| Python,

QR LR T 24 AR Python (4N, 2.7 F13.8 ), f&£xyEi& % Python 3.8 53] - QAL %5 3] Python 2.7,
NS

’py -2.7
MR AAESE ] Python 2.x FEHTUA, T2 PA N s
’py -2

YR %3 Python 2.x (IRFTIRAC JH 30 -
WREEDI AT R, WIERMI U R R e

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

BRARTE LI P 1% T, B P 2e R Python A& KF R Zh AR AN INE] PATH .
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[F4EE81E (Virtual environment)

3.5 BUETHA.
0158 23 302 P 5 7 I EA WA 1Y Python R, JF L MEBLEREE (G A b7 e Fi 0t venv HH s 5h 0
virtualenv TH) AT iEIRAS, IS SR 4546 47 e LFRBE 1O MOREAS T A 2 4 1Y . 300547 &)
AR, T EIERRE, B st E 4R Python U

MEZE

1EFAT I Python JAIAS - B —A44 4 “hello.py“y SC, H A& AR A%
#! python

import sys

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

M hello.py B H g, SATIA R fir -

’py hello.py ‘

NS 2 ST Python 2.x ZEAGHYIRAS S AT EI ok . IR ulR 8 — 47 Rl :

’ #! python3 ‘

BUE, FOFATIZ AN MAZIT El Y Python 3.x {56 . 5 LIRAYAR AT/ Bl —AF, 45T DATE B A 935 %E ik
ARGERF. B2 T Python 2.6, TSR —FTHUCN #! python2.6 , RS LKBITEIRY 2.6 HUAF
/%\0

R, SHEAMEHAR, # “python” i F G E 225 ) Python 2.x UFHTIAS . 1% 20 T 105 I 4 M
Hezs Unix, Hrap4 python il # 245 Python 2,

fletE R

LRI %R R 35 Python SUF (B .y, .pyw, .pyc SUF) MIKHK. XRIRE A Windows BTFAY
PRES OB H A — AN SRy, KR ESAE T, PURCSRT DAGE Y AR [ i TR B A5 1 1 i A A
P 2 A, AR BIRRY I AR 303521~ Python fift4s, BARHURT 5 —FTH N4

3.8.2 Shebang Lines

U AS SRS —AT0A #1 JF3k, WIFR A shebang” 47 Linux FIHARIE Unix B RGHA NI LEAT AL
SCFE, ENTEFTEIZE RS EAPRIR N Z T AT A . XA S 3 LV Windows |5 Python 4% (i
AR TR, BRI RGOS T AR .

¥ Fui/F Python AR Hi1if) shebang £72E Unix il Windows 2 RS, BN LS “HID Mdodts
TR . SR S

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

e python

B, AR MEAT IR — 1T

3.8. EHF Windows g Python [5z)2% 29
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#! Jusr/bin/python

R B ERIA Y Python,  [FAFE Unix 445 1442 Python JIARC &H TiX—17, RMN1% KBl e 4%
A PAHT 38 N BRI WA EAE Windows _F2wE —ANHT A, A H7E Unix A M, IBAEMN %A
LA /usr FF3LH)—4> shebang 17 .

A LR B i ar 0] AR FE e A (AT A EZEUAS, 0] DU R BERRAS IR A 1ER 2. It
Ab, ATPAE SRR BERCAS Z G U “-327 RediloR 32 kA, BN /usr/bin/python2.7-32 Ffig K H
32 {if python 2.7,

3.7 OB A python JEZNARIT 3.7 JF4G, WPAE “-64” JSZERA 64 fiffiAs. Al W DAFE A B
B BRI (B /usr/bin/python3-64 ).

shebang line ] /usr/bin/env XA — Mk EME . TEFHRE ZHEAY Python REZR 2 B, WEFRKFHR
AT SCMF PATH PAZRH Python I HAAT SCHF. iX XM F Unix H env BJFHITT R, %ARFR-E PATH HUAT#

3.8.3 shebang lines By&#

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

’#] /usr/bin/python -v

R )5 Python DA —v &9 =380

384 BEY
#id I ST B

Jet B R F R 8 R P Aini SCHF - 7E 24 HT A P Y application data” H g 4 R py.ini (R 6 A
CSIDL_LOCAL_APPDATA il Windows K%\ SHGetFolderPath R H ) ARG BT [F—

(EiEFEI’\J p)y-ini o M) .ind SCHREH F IR shasi “f8mlE” A (BN py.exe), T “windows” fii4%
HII pyw.exe

“ROTRERF HSR” R E R H o SCRSET AT AT SOPES5 30 ini SCPFI A 2 5L, DR R B AR 55 10 119 ini ST
ANEAGY;FALRAY Al AR %42 JRp.ini SCPFR R i

B X EXiA#g Python R

FERSLERGOUT , ATDATE A AL S AR BRAERT, PATRE fir - BT Python HiUAS . HUAS IRAEFF DA J2 LA 5
TPk, ATRAEREIS R C) FIRRASUEIAT . Besh, TDABAinT-327 B0 “-647 R4 5E 21K 32 fiil e 64
(VST

B4, — shebang line [ # !python fTECAMAKRELRF, 1M # ! python3 A —MRARER, EHRIFE—
A FERA

HRAE A A T R OR BIBUA B E A, W] DA B R4S B PY_PYTHON DASE S BRIAMUAS BRE £ 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 JH T Python 3.7 BB i A R AL S 10 i 3h 2% )

TR A R B R B AR EAF, ] AR B R AS B PY_PYTHON{major} (HH {major} & LH#iE
P FEARARERT) PATE B 5e AR . MR I R BRI, R ShEe Mot 2234 ) Python AR H-ff
FR FERRAR BN RSO R RA, RASABEMIE, (HIZ AT B2 % R 5 B 22255 B IRUAS
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£ 7 MR (major.minor) Python HARHY 32 fiiAl 64 fiiff) 64 {ii Windows |, 64 (ZRARHIGLZ . X
TIREIRE P 32 (A1 64 RISEBUAR M - XXt TR shAR e 32 (i 64 AR IEAfY - AR AT, 32 ()5
BIREFFREBT ) T AT 45 52 A 64 {37 Python 223 o X Rl i AT R Zh 279470, UHE PC _E22%¢ T
BERRAS, MAFIEEAINZRINT (B, REITE 32 (750 64 (7HASEY Python FIAH L) JH 2% & 75 2 dxJ5 4
) o WERTIA, TLATERASUEHIAT EOE AT EeRy «-327 B “-64” JRZR B SIAT N

ZNE

o WA BRI, 54 python Fl python2 ¥ (Tl B4 Python 2.x KiA, 4 python3
AT T 228589 Python 3.x.

* 7% python3.1 fll python2. 7 RANSE FEATHEI, K MRAC EETEE -
o I PY_PYTHON=3 , fiy4 “python” Fil python3 HWE( FH 5 2E 5 11 Python 3 Jifi4s .

* WS PY_PYTHON=3.1-32 , fig% python ¥ 3.1 (1 32 L8, 1Mfr2 python3 R iR &
#e1 Python (PY_PYTHON ARUABA B R HE & T 1A )
o M5 PY_PYTHON=3 H PY_PYTHON3=3.1, fiyd python Fll python3 & EH4RIHH 3.1

ERIAFAS SR Ah, 38 T ATE SR SRR 7 O A INT SO e B A [ s INT SOPER 0K [defaults]
. BERFRIF S AT PY_ AT PREAS RAE] (R IND U RS AR X R/ING ) o) FREAS RN
FERe A INDSCPE PR E N

i

o W PY_PYTHON=3.1 %[ T4 DA I INT 304
[defaults]
python=3.1

o %E PY PYTHON=3 fll PY_PYTHON3=3.1 4T 15 A FHNZER INT 344

[defaults]
python=3
python3=3.1

3.8.5 LB

IR E T REEAS F PYLAUNCH_DEBUG ({Ef{H), EzhesiFi2Wis BFTEE] stderr (BI: #E#lG5). BRX
SufE BEFERA TUK F st (BN A ELER Python FIMAS . B4R E AR Y IR H A I T A7 B
F3 Python FHEI 6447

3.9 EHER

Python i # K H (DA K f51 site-packages SC{F3¢) FEfif e 2248 H . B, W & E K Python %
A c:\Python\ , WEIAFEKIFEAE C:\Python\Lib\ W1, 8 = B EMEAE C: \Python\Lib\

site-packages\ .

i SE e sys . path , Jif@]E#5 DLL(python37._pth) S #4734 ( “python._pth™” ) A4 H) . _pth
SCHE, NGB A D ER AR E —4T sys . path o HT DLL ZARAY SR 3 5 T R PAT SRR SCPF, -
REEEE, LA INEGE AT I AR AR e B ] B A

UICPEAAERT, K520 P YR MR E A &, R R s, F o BRAESCPE R 474 import site
, WAL TFA site o DA #IFKMA HBACHAT R B2 . BEASHAR T LA L83 1 s T SO AL
ARV site AN ATER], I HARESS S AL AR

3.9. BB 31
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R, M4¥8¢C import site W, .pth XM (AT TRIZL) Kl site BIHUER A,
AT . _pth SCHEEF, sys.path ZAATE Windows FIFHFEN:
o TEFFIRET, M—A2%E, ZABEX N T 45 H %,

o WIRIIRAS & PYTHONPATH f74E, WIIRHL T = R, WETRFMHELAH. R, 7€ Windows
b, AR RIS R, ARSI T IR S #AR IR P I E S (C:\ 25).

* [ application paths” W] DA [H] B s il 2] yE M & < HKEY_CURRENT _USER‘ f{l HKEY_LOCAL_MACHINE
2T B :samp: \SOFTWARE\Python \PythonCore\{ version}\PythonPath "W kT4 . VA5 0 IR ES
FFERAVE R BOAE R 75 S 8O MR RN B sys.path o (GHHEE, FrA R ZEAR AR ST
HKLM, [H i, HKCU j@% K23, )

o WAREE TMIRAS B pYTHONHOME , W HAERE N “Python FH %7, &M, = Python AT SRR
AR H T E (7 “landmark 4" (Lib\os.py B pythonXY.zip ) PAJEWT” Python £ H% ¢ Wk
F|'7 Python : H3%, WIIETFZSCIICREHH X+ H KIS INE] sys.path (Lib,plat-win %), A0,
120> Python F&72 52 MAFAELE MR 1) PythonPath #4351

o QIR AE] Python Home, WA 8 PYTHONPATH SE5A /i, I HARAR M50, WA H H A+
& B ERA RS S (B0 \Lib; .\plat-win Z%%),

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

o HISR “home® J&—NYEXIFAR, I H PYTHONHOME ARULE, WITEHERTER LG O B 68 1 AR A 2 3
ATAT ORI A

B KR A 1 &R E):

* 1517 python.exe , B(F: Python HRH MLATH At exe (Z23HAS, BUE K H PCbuild H3%) W,
SHZOERE, AT R PR SRR T AL < AR

* %4 Python §E457E ) —exe (RFEIWHSE, il COM i ASE) B, R RHEWTH “Python Home”,
ULBE A 7ok MR DA% . SR ZOSECA I R R At < R AR

* W Python BN EHY T H R HEATENRME (1) exe, —ARETRALBE), Malks
T8 — 4 A — LU AT ) B AR P B A

X FARLEAEZLAKF Python HHZEE Y AR P B AAT IR AN, DA ORI B 15 HoAth 22k 5 -

BT SO E  -_ptn SO, Fh e H . SR R RS b o B
2N site , BRAESIH import site

 WERARAE B ST SCEPnER python3.d11 8 python37.d11 , fEPy_Initialize () ZHi,
FE P py_SetPath () 8{ (£/)) Py_SetProgramName ()

o VERRI/EYE TS PYTHONPATH FAEBsh B N AR F I python . exe Z HiX B PYTHONHOME .

o WERGEABEMEH B E (Fan, SN AMITEBHETT: filepython.exedy 5 KR ), i/ Hitka
¥ B RV B A landmark S (-file:Lib\os.py) . (TR, TE zip SRS EHZ SO, (Ha k2]
EHf A4 1 zip SCH)

X HERER R R G Bl e H I SO AR SR E T 5 1 AR PR — R bR e PR B A . B0, Pl RESAE
T F A B AR P B B B ETETE R, SR NSO TR, PR A O] REATI IR A 2 B R A
sl AL AR HE R AR 2 )
3.6 MU HE 5
o W . _pth XA EFRHFM pyvenv. cfg HHlilER applocal i
o MELESATHATSCHAIARES, B pythonXX. zip VERVEFERY landmark .

3.6 iR EH: fE Modules (i PythonPath ) NN i@ MRLHAT DAE I AR 7
FFA importlib.machinery.WindowsRegistryFinder . ¥F Windows |, &R TAE
3.6.0 e HERLRCARRTHY, AH AT RERT 2AERF R WS NF] sys .meta_path
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3.10 Bfi ok

B Python ) HARZAEITA -6 AR BoAE, {H2 Windows A —LEMUARFIR R VE . FERRIEZE RIS AR A — L8
AR J B ik LR 1

T Windows FIFR AR CSEAE mswin-specific-services H,

3.10.1 PyWin32

Mark Hammond [] PyWin32 e —2 ] T 4% Windows i SCRFRUBIER . X A4F DATF S8 AR 7 -
* ARG (COM)
« Win32 API i
o %I (Registry)
o F{HE (Eventlog)
* Microsoft Foundation Classes (MFC) i 5L
PythonWin ;& PyWin32 [fi#5 t)— 76l MEC B LT . BN E A Al i A IDE.
hs%:
Win32 How Do I...2 Tim Golden 3
Python and COM David £ Paul Boddie 3

3.10.2 cx_Freeze

cx_Freeze 2—~ distutils [9F & (S extending-distutils ), ‘& Python i~ 6325 i Al $i4T 1 Windows
By (*.exe X)) SEMULEAESS, GRT0AS &N AR, TMICHE H Fi4éds Python,

3.10.3 WConio

HF Python A= b PR)Z curses (UFRF2E Unix &4, F it Windows 45— AL : T Python
) Windows $£4l4 I/O .

WConio & Turbo-C [ CONIO. H Mg, FH T-OIE A M F A

3.11 #{F:E Python £ Windows

MR RAE H O %1% CPython, P 5G B2 FREL source. o AT DA 2R BB A I PR ACAS , o AT DA B85

checkout. .

IR AT € 87 Microsoft Visual Studio 2015 [y dARp R S, &2 T-HaE R Jr Python HUASHY 4
PR, XL PChuild H g,

Kt PCbuild/readme. txt PASKHUA KA AR —BE R .
AP R, 1527 building-on-windows .
hz%:
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https://pypi.org/project/pywin32
https://docs.microsoft.com/en-us/windows/desktop/com/component-object-model--com--portal
https://msdn.microsoft.com/en-us/library/fe1cf721%28VS.80%29.aspx
https://web.archive.org/web/20060524042422/https://www.python.org/windows/pythonwin/
http://timgolden.me.uk/python/win32_how_do_i.html
http://www.boddie.org.uk/python/COM.html
https://anthony-tuininga.github.io/cx_Freeze/
http://newcenturycomputers.net/projects/wconio.html
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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Python + Windows + distutils + SWIG + gecc MinGW &}”Creating Python extensions in C/C++ with SWIG and
compiling them with MinGW gcc under Windows” 5 ”Installing Python extension with distutils and without Mi-
crosoft Visual C++” by Sébastien Sauvage, 2003

MingW -- Python §"J#

312 HihF¥H

W% Python NI & €, AFRSCRFARIE &30 —L8F& (h TR P8I Z AR . ## PEP 11T
PRI S SR 5 B R R R

o Windows CE {l34k32 7
o Cygwin 23 RALZ25E Python i Regs (cf. Cygwin package source, Maintainer releases)
X HAAWIF LR T EMIEEEE, 205 Python for Windows
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http://sebsauvage.net/python/mingw.html
http://www.mingw.org/wiki/FAQ#toc14
https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/

cHAPTER 4

EESIEZRGEH Python

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

Python #4T7E 25 438 R 49 Mac OS X FIFUATHEHA Unix & _LJFBRIERAHML, B4 — LA H i 27
Mac OS X I HANFRS MY DI RE Bl 40 IDE B {457,

4.1 En§fn<4E MacPython

Apple 7 Mac OS X 10.8 F#& 2245 Python 2.7, {HARHL ] PAZ] Python website (https://www.python.org ) ¥ %
503801 Python 3. Python 57 ¥E” i f 37 b, {ii Python fE DAZS AL 7 1) T 2084 T4 (7 FH A5 0 ok e 3
Rl PowerPC 264X BEEE 1 1.

TE L BARNR S JH A R 5 -

o WP SCHEIeH ) Python 3.8 U, FEXHERIPAFRE| IDLE, B'E 4 Python &4 THRIKIARIERFF
&I PythonLauncher, F3RANFRSE H finder %Lk python 4 ; PAK “build applet” T.EH., 4§ python
JIAFT R R G5 LA Y AR

e ¥R /Library/Frameworks/Python.framework , fi#f Python W] $fTSCAAIEE . 222 RE 6
ALEAINE shell %45, 2LHIZ MacPython , 3R] PAfRTERIIFS BRIX =TT H o Python RIHhAT SRR A5
FERETAE Just/local/bin/ H1,

Apple $24L ) Python A/ L 3EHE /System/Library/Frameworks/Python. framework il /usr/
bin/python . ARAKIEARNAE SEUMERIX LENZS, A EATH Apple 3561 i Apple 5055 = 8- .
Wi, WEARARIEREM python.org 2B HTHT Python fiUAS, AR AARMI T AL L Ri42 56 A AR [ (H A F 1)
Python , A IR EEAEA AL SR E AT IO BE—BE 2

IDLE 40— MEIISEE, SR Python SCRY . 2R Python BT, ARMIZIT IR I 612 SR H L
N4

WSRARAZS HAt Unix “F-& LR Python , AR AR L BT %M Unix shell jz47 Python JHIZAHYFHR 7> .

35


mailto:bobsavage@mac.com
https://www.python.org

Python Setup and Usage, #[E] 3.8.2

4.1.1 I{g# 1T Python [E)Z&
1E Mac OS X P8R H] Python By fcfE ¥5 2l i IDLE SR A IREE, S 0o i 48 © 2 R4, IHE
IDE 1247l ] “H5 B0 3RBA.

TSR EE M A i B 11 i 478 Finder 1247 Python AN, 1 /efR & — i KA @A . Mac OS X Iy T 4%
FRUERT Unix iy >F 14054, 40 vim fll emacs o WERARAE AT Mac {bi¥)4iiE# . H54 program:BBEdit B,
>k H Bare Bones Software [f] TextWrangler (2 il hitp://www.barebones.com/products/bbedit/index.html ) A4S
AR EE, BN TextMate® (5 https://macromates.com/ ). H %% % 4% : program: ' Gvim
(http://macvim-dev.github.io/macvim/ ) 1 Aquamacs (http://aquamacs.org/ ).

TN At 1 ia 7AW AR file: usr/local/bin {3iT shell # R EEAEH
& Finder ATIRIEIARE , VRA W 38
o A HE I F| PythonLauncher

* #$¥ PythonLauncher {f4if i finder Info % T MIA (SAE(T.py A WMEANHRF, K5
Wit 4. PythonLauncher 545 F g R4 M A B R sl =X . P =X AR R — U
ICHEEET, SRR SR RA R A .

41.2 FEERERRAEHITER

X IHBUAR Y Python , RFRZERE —1> Mac OS X iU 2 Ab: 5 Aqua i D EBIEHEG IR (BTEZ,
A BRI ) TEARER 0817, (] pythonw [ A2 python HJH A HIA .

7T Python 3.8, W] PA{#i i} python 5 pythonw

41.3 8B5F
OS X _I*#% Python 1/ BT A Fr#fE Y Unix IRIEAS &, 40 pyTrHONPATH |, {HJ& K Finder 3 2l /A2 7 15 B

X HeAs R EARMERY, [H A Finder 75 )3 3 Bf AN S UURY .profile B .cshre . IRFFEQHE—A 30
~/.MacOSX/environment.plist . A XHEEE, HZH Apple FIH AR Y QA1067 .

% X THE MacPython 223 Python (UR{E ., Z:4 5040 9104 Python & FR4).

4.2 BEtRA%IA

MacPython iR #E IDLE F &35, A X IDLE (iEgIN-45, 515 http://www.hashcollision.org/hkn/
python/idle_intro/index.html ,

4.3 wZEIp ey Python 8

A ILAI7 AT PAZERE A Python 41
o T PAE I FRIERY) Python distutils 53 (python setup.py install ) ZEXEEk{f4u,
o YFZ WA LA T setuptools §7 e pip HEESSECH | {55 W] hitps:/pip.pypa.io/ .
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4.4 BRALERETE (GUI) 22306 #H Mac

A R 2 AL T AR 2 A (GUD) JE (R IE i ] Python it Mac

PyObjC 32—~ Python | Apple ) Objective-C/Cocoa HER4EE , X2 KL HIMN Mac FF A& Efill. A K
PyObiC #{5 5., 1&1JilA] https://pypi.org/project/pyobjc/.

FrUER) Python GUI T HAUE tkinter , ETEF41 Tk TEA (https:/www.tcl.tk ). Apple i OS X 45
T Aqua JFAERRUAH Tk, ST CAS T DA https://www.activestate.com "N EFIZE%E s B A AR 2 .

wxPython 325 — MR AT & GUI THAL, A[{E Mac OS X _EAHLE T FAFEHISCRY BT A https://www.
wxpython.org $45: .

PyQrt 27— MR TiiE 4 GUI T E A, nJ¥E Mac OS X _AHMIE4T . B 215 B A FE https://riverbankcomputing.
com/software/pyqt/intro 3%,

4.5 HEX Python fE XX Mac

JBCEAE MacPython 3.6 S H Y “Build Applet 7 T HE I FAEIR H CHITTHEAL AT 61/ Python AR A
FRE Mac [ RE 24T, (B2, BT HAREIRA, JoiAHF Python BHIREF 70 K4 AR 7

£ Mac |55 4 57 Python [ R AU BRfE TH 2 py2app « A K LR py2app FHEZ(EE, 151
http://undefined.org/python/#py2app .

4.6 HihEFiE

MacPython i 'f% %3 jj% Python (i /i & F1 B ¥ it Mac _F@— MR EER) SR R

https://www.python.org/community/sigs/current/pythonmac-sig/
HAhf F & Y5 42 MacPython wiki:
https://wiki.python.org/moin/MacPython
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CHAPTER D

ZRAE RRFNE R IT 2R

;ﬁﬁg SCFF Python S FEiF H ISR ISTT B FREE . KRB A AEE T A A5E ScRpifdA R 5, i T2 A PEP

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

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)

2t03 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
2to3-reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

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 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

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

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
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 -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. 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 -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
St% ., 2 PEP 492,

BDFL “Z& 5 zZE0#E” W45, B Guido van Rossum, Python )61 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

TR HN R AT LAE dis BRI SR &R
class -- 3¢ JIREBIE 7 E SO RIS SGEH LSRRI LB T HA R T 10 3L
class variable -- Y& EA e USRI HAURAER R 2 B (T @A LR SR IEH0 -

coercion -- SIS RIEE L FE A 5P AN [ USRI A, — PSR i) SE O KL e 75— Fh2R 2,
W, int (3.15) R AU RS 3, BAE 3+4. 5 1, SEUWRAUR—E (—AMg int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number -- 5% XEHE SRS R, KA T BRI N — A SR — A SR AL . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAERRA, W cmath, ZEME L LR ERAEEAEE . RIRESE A B, ZIEE
ML A AT ] 7 A8

context manager -- b FICHBIEY 7F with B, @ X __enter_ () Ml _exit_ () HIERE
BRSNS . S 0L PEP 343,

context variable -- |- F 3¢ i —FRYE H AT @AY L SCRT AR RRIME R AS B . X D T2 SRR AT
i AN PATERETT AR A AN FE A B, A, ST BB, —MUTERET RS a £
A BT, W R SCE R EEAE IR RS AR EiF TiBER. 2L contextvars,

contiguous -- ¥E8; — NE QN2 C # 420l Fortran % i S 0N N2 TELEN) . F4ELZ nh2 C Fl Fortran jE
SE) . FE—HERAL T, B 4% H A UEE NAE A% BUAR SR HES ], R NI IR RGN F . £
Y C-TELHUA T, A NAF b HE I B fe — &5 5 IR 4% H B BB fe it . (E&FE Fortran 22504
HlE S — RS etk

coroutine -- Pt THIRERHE—BOER . TOIRE R DAAER— mdE ATFAE S — OB . PR AT PATEVF
ZAFER VA BIFWKE . BATALEE asyne def IFRPRIH. 201 PEP 492,

coroutine function -- PP 1R [B]—>coroutine ST RE . TIMERBT I asyne def iIBASEE X, IF
T HEf P await, async for fll async with 45, XeEHME2d PEP 492 5] AKY.

CPython Python ZFiE S HLTESE I, 1 python.org % 7. “CPython” —ial i 75 0 B 47 b S2 915 oA
SEPLFI AN Jython B IronPython AH X j1.

decorator -- 3EURZ REME N T — D eRE R AL, EHE I ewrapper iEVETE AR TREE . 2eifigeid
BT H4E classmethod () l staticmethod () .

P MAEIR R FEIRRE, DA PR B0 ST S ESe %

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

@staticmethod
def f(...):

[ ARSI T8, (Rl A A o A SR A AN 1T 2 0 R B SO 285 SLRY SO

descriptor -- fliid2y TATEN T _get_ (), _set_ () o __delete_ () HiEMXTS. HB— P REMH
HHERAR, B RRRRIS ST S B A R . BT, M ab RAREL BE R
— AR A a WP ERATRN b XS, (HUER b 22— HiRay, WS TR XN iR ds
FiE. BRI SO &2 R 2 KPR Python () 5688, RN EVF L EEER A ELAE, 035 R %K.
HiE. B K. BESEASOT RG] 5% .
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A KIAFF IR R 1T 27 descriptors.

dictionary -- “y28lt —ANSCHRERAH , b A B AR i S BAH B i {8 P UEARAT B AT __hash__ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view -- I K] M dict.keys (), dict.values () fl dict.items () iR B # %2 B R B F
WAL . EARME T FRAH SIS ME, XEWE YA E, RS A B
AR R o BE 51 36, Al 1ist (dictview) . &I dict-views.,

docstring -- SRS FRFH (N3 B ISR — 2GR B FAT s P . eI RATIN &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing -- 18788 F5—FhgRRE XA, B AREE RIS RAR e 2w A EfmED, M2l
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFEIHORVF A2 )" IIESCHHE o X b Python F AR 2 5 XA S {8 5 I o 1) o Js P AT AE
HAEMBE B DRI R R o XA it PO AR B RF @ KRz ] try Al except T4, T HAINS Y
MR FHELBYL W%, # LT C SRR HAbIE = .

expression -- &k W DK FAMEMTEEFRIC. Hmihil, — DRk FR RO, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module -- ™ JE ikl DA C 8 C++ ZmE Ry, i f Python () C API & 5iEF .0 LA F AR5k

N

T H,

f-string -- f- P45 A £ 5O F AT ESF R EE IR AR B AR AR R A A
815 . &, PEP 498,

file object -- SCYFXF G X A& LTI 1) SCHF APL AR R R BTEIONS (A read () B write () SKAERYJY
R) o MUEHAIE T SBR R, SCPFRTR AT AL BN L SCRE R SO, X HABRAUAAE, BOR Xl ISR
WU (BlanbRiEs A/ i . NAFZenh X, B R, %) . SURR gl ST R 3T 28R

SEr AT =R SCIFRT G e =22t ] STRE, Zei =206 ST PARZSUA U . BT 10158 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object -- SCPEIAF R file object [Fy[7] i .
finder -- #E4k 2% —Fh S22l A g AL loader IR

M Python 3.3 7 7E I Fh BB & R 8% Tk 2 58 % it & sys.meta_path ([, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division -- [in] FHUEEREE: 0] T & A B SR in BB B # R YR . W N BEE BB BB /7 . B,
Kk 11 /7 AWRITEERE 2, MSZHRPZFSEMEIERZERR 2.75 . FE (-11) //
4 £xR[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function -- pR%L W] DATR)E A R 1] BN —dLiEA) . i8] AR HAE ABAS B2 A S IR R BRI T R
Wil . Y9 Wparameter, method F function 2877,

function annotation -- FEEMR BEHN R EUTE S B0R RME R annotation
PRECARYEE & T 2 20 4% 7 . BInPA R BRECHUE Z A~ int ZEOFHUER [ —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

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

garbage collection -- K3 Inle FEHOA AL B9 N AF 2SR A A2 . Python Jgid i 5 [ HHECH— > BERS 4G I
ANFTRIAGERS | AR ERSLIR [ g R PRA T B3 ISy - AT DA g o AR il 3 [l e 8 «

generator -- H)REY 1R[] —generator iterator WIREL . ERRRMGEERE, ARSAETHAE yield %
B DA A — R YA for- IR B E T next () BRELE—IREL.
R A R AL, BRI T TR A R B R E . WPRFEIE RSB AME L,
JH AR DARE S 5 3L

generator iterator -- /LR IEICES generator BT AR IIXT AR .

T yield 2P, ICALFA ERITIRS (BRI vy i54) . 4% £ %
FHAREWEN, BEoMNBTFALERSIAT (X580 TR AHIT 1A 1388 eR B 22 AR ) .«
generator expression -- /KRB R R [0l EA I RIEA. ERERMBE E RS0 A E LT
—MMEFE R, JBER for TA), AR—ATIER if THA. ANEAREXSNINZRPCER—F

HIfH:

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

generic function -- {Z BIPREL Sy A 7] Y S 2L SR R R 14 22 A eR B0V AL AR R Bl T8 I & ey 9 P 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock -- 4 Jal i BESR B CPython ffRESs B R T B —FPALE PR [ — I 2 A — AR AR
AT Python bytecode., BAHLHITATBE BT S4B ((0FE dict B ERA) R Zi 1K %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc -- K& TWyAvI¥) pye (i FGT B 5 SO P4 e (L T = e J 02 5 B 1) A i A 30O HE i 2 1 i G2 A
4. %, pyc-invalidation.

hashable -- W[Wyy — 4> XF G2 14 Iy 7 B A0 R AE AR i Jo 0 9 4 R A iR T A (EfR AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

TG A PR XT SRRSO SR AR B A BT, PR DAk S Bl 2 A A PR B0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable -- AAn[2E B FEEAIR G A QAT . FAFRADCAL, XX SN RERENAE . N
RALAFRE— DA FERIE, WD ABTEGF N G ENET R RS AEAH I EERTZIER, f
(SR EliuL

import path -- FARIE HEZNOE (874125 8 ) GUUNSNER, KPR parh based finder FIRA IR FA
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBRATHER A ERMH __path__
JE k.

importing -- F A 4— M) Python AU AES 75— S H 4 Python AURS B 6 A1 7
importer -- A SN AR MBBIEIRNT G WXTRIEET finder g T loader

interactive -- 22 . Python A7 A7 — 2 H A MEREAS ,  BIMR AT DAEMERES s A7 ot ATE A Rk 2, 7 ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fiFE%Y Python — R MEREALE T, SZAA@aIFMIES, RAPIFATX BT 747 5 4
PR HIAEAE I A IR o X R PR SO T DAL AT AN A6 S X B T AT SO s AT R
BT T R R H g R A AT AR UR ], R HAR PRI TR R . & Winteractive,

interpreter shutdown -- fRFEZS SGPH A ORI, Python fEREGRFUE A —NMEFIRIZ T BOT 22 BT
HEECTE, FIABTHRAN & Fh N A SE . BRI EDIL o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable -- n[IEICX S FEASZ — 1R 0] HL R B IR X5 . AT IEAC RS A B FALEE B R A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

AERXTZT T for TRFRA S Z HA TR Z— NP A (zip () map () ...)o B—AA[EA
MENERNSEAEENERE iter () B, ELREZGERMERE . XFE AR T AMEE AR —
W o AR AT R, REEATFERA iter () B HOAHERETSR . for iBMEN
PR S AL BEAR AR, B — NG P A iy 24 748 B R AEDR R R R A B AR . & Witerator, sequence
PA M generator,

iterator - BARUZF JRFTR —EBLHRMIXI S . ERIMMAIBAAN _next__ O ik (B HEHNE
PBREL next () FFBAIREIRH I, 2438 A KR AT N5 % stopIteration S, FIX Mk
RAX R P IBIEHCFER, ERAIL __next () HIEHXFIRT|K StopTteration B,
RALURA __iter () JIIENPRREIZENAXT G H &, NIGEACA 0@ @ nf AR,
AT HAREAR GOE MR . — A REWPIINEILE S Z R EL VR . A
X (Bl List) FEARFRINHAAA iter O BEEURTE for EFF AT EMES A — ik
e WERAE IS DL F AR 10 2 AR I 22 2R [l 2 Bk AU AR e R ] — s U 4, (A
BRI R R

WZAE B EF typeiter,

key function -- St pR% FH bR KRR B RR 0, 2 BB AR [l ] T HE Y B HFCLEE R AT RS BN, 1ocale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K&
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itertools.groupby ().

AN NMERECE 2R . B, str.lower () H¥ETTAMMEZME K/ NSHEF SR L. T 4b,
BRI lambda F£iAAORAIEE, FlA0 lambda r: (r[0], r[2]). ifF operator ki
LT =R E SRS . attrgetter (), itemgetter () Ml methodcaller (). iE&E WTHIT
— DASRIECA i A ] B e R s 191

keyword argument -- 8555 2 Wargument,

lambda (1 —A> B lexpression ¥ SR IE 44 WIRER AL, XS AETH AN BORME. )72 lambda e &R AJYE N
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T R o 3B DETA] SE N AL ) EAFP Oy 2R R

list -- 514 Python & () —Ffisequence. HIRH NH)F, (HERMT HAE S PO A= s1%, Bh
VI TTR I - O(1).

list comprehension -- FIFHE A Ak BE— > 7 51 v 1% BT A B0RB 43 0 3R T kR (8] 45 2R B SR Y — Fh R R T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 Ju A B+ N gE R EON WA A (0x.) B9 R. K 1f AR R, R A g
range (256) HHYFTHITTREPL AL,

loader -- MIZLZS ITMBBIIIN G . ELHUE X4 Lload _module () WA, MNEEREH B — " finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIE 2[R LiA]

mapping -- Wit — S RHE R ARSI T Mapping 3 Mut ableMapping 15 L2 i Tkl e 7L m 2%
25 . W2 H T aFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLPRRAT LS sys.meta_path IR ITIREIR finder. TCHRARE R BE S path entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass -- JLJR —FhH TOIEZRIE. e LOHEH . BFEMMERY| R, joknTHEZ FIR=135
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCgATICRENEDI HE ., BB RET S8 SEI e, DARHAMIFZE5 .
T 213152 I, metaclasses.

method -- Jjik TEIEPNEE L REL . QAR RIZ B SO — A TE R, R S RS AN
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order -- JjEfATIRE 7 VA MRAT T SE 2 AE 2 4R R D B R PR R BT W SE )y . i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module -- il X140 Python MRS —FH LR L. AR A M a4 250, W45 {5 Python Xf
2 A @ i importing $EVERE N % 2] Python Hr .

5 Wpackage.

module spec -- BiJ LR — A~ dr 2 =), Ha S H T B X 2 AFE. & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable -- R[28 F[AFXIR AT PAEH: id () PRFFEEE LR e HEUE . 553523 Wimmutable.
named tuple -- #5084 Rif “HAH0H” AR TAEMG0KETH, I HEPRRT cRLREHA7TE
PERVT IR . SRR S AL sl 2830 ] B A HA AR

HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012
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

L8B4 oA N E A (BN BB ). sk, B JeAE rlE i i R UM tuple QK E
IR FER T ACRA . XM AT LS, B L) %l collections . namedtuple ()
Bl Je—Mor e S — T Ty 5 s N B B4 ol & A asb .

namespace -- iy A2 Ay S [ @A BCE RGP . S A R, SRMNER, EAXZ P RiRE
a0 (FEHEZ W) o finds 4 A By 1k iy 24 vf 98k SCRidb . 4N, %k builtins. open 'ﬁ
os.open ( TLQ%EB’J 4 AR DX Ao i 44 5 [B) s 3 2k BRI A A5S80S A R 50k 5 B 2
Eﬁi‘@%ﬂﬁﬂﬁﬁjﬁ 5140, random.seed() Bf itertools.islice ( L%ﬁ[ﬁ'ﬁﬂiﬁﬂﬁﬁT;\_lﬂﬁ@@(E
i random 5 itertools A BISZELT .

namespace package -- fit %423 [M[{L PEP 420 fr5| AW —F g -HIVE TR & gs Wipackage, A4 23 [0 AR DA%
Bk IR, HAiR I Sregular package RIF), FEAEATRA __init__ .py Xff.
FHu & Wmodule,

nested scope -- iR EEHIR 7 — @ SGEREI NG HAS RGeS . B, 785 — %z e s8] PAS | H
I RS R AT SO | A RO X RIE oA SRl s s i) 5 H 2 IR T i N2 AE
. R, ERZENEGNERNT2Rt4 0. g nonlocal KEFA ALVFH ASNZEN
i

new-style class -- X8 X1 H gAY T A 0 R E 0 IHFRE 725480 Python fiuAs i, HATHi X
Fhen% 7 Python sl iy 8 R IG R, BIA1 __slots__ . fidfF. FHfiEJ@ M. __getattribute_ ().
RIS

object - 4% IEATIANG (BHES(D) WRHUE LT (%) 195, oblect UL FEfnow-syle class Y
RIS

package -- f, — 7] {1 & RIS A H 5TAU Y Python module. MBAR b, flgii A __path_ &
PERY Python 5.
Y5 2 Wregular package Fnamespace package.

parameter - J65 funcrion (k) 5 UREIRA 30K, EHERETIRBEE ) Nargument (st Rosets
W, 21M%5%). HAHMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AEZ . RBARIES KA, AN R foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{FROIE, & — RO EE ARS . (WRACEIE S ] i1 ek BUE X
MESINRPEN 2GS A/ FARES, PIATTIE R posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ...
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o keyword-only: {URFEET, FHE— N HEGEN REFEANSE. PR 47 IE S ]l e sk 4L
BN IES Y R G AT A E T S B AE L N AN B IS 2 Bii— * Sk L, Bl
TR kw_onlyl Fll kw_only2:

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

* var-positional: F]AE( ., € W] ASRME t— MEBECR A OB S B BT (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, HEE W] DASE UL IR R T SR (TR S B ez nh %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

FEZ AT PARIIS 95 5 PTEMLARE SR, tha] DA R LE T e S A0 e BRI E -

2 Wargument RiEFESLB . SHEESHXRANF R LA, inspect .Parameter 2%, function —
4L PEP 362,

path entry -- J4E A 11 import path F—ASBRIMALE, SBipaih based finder I REFRE T AR

path entry finder -- J%1%2 A N2 $8S F—R[ AR 28 sys . path_hooks (Bipath entry hook) & [8] ] finder
RPN S BRI i path entry S 78 fiABEHE .
5% importlib.abc.PathEntryFinder DA T #EKIEA D BRI LIS

path entry hook -- JE#EA V8§ —FP W XIS, FEHITE WM & 4R R R path entry BRI DL T Rghs
H sys.path_hook iR [M—A path entry finder.
path based finder -- J& T B AR R 2 BUAM—Rh Lk 12 & 3025, ATHE—ANimport path VA FRAF R .

path-like object -- 12K %R RE D U REBRN SR . BEAAR R A — D FRELEN str B
bytes X%, LA —NEIM T os.PathLike NS, — A 3HF os.PathLike PRI
AV os. fspath () BREEEWN str 8 bytes BRI RS EIE; os. fsdecode ()
os.fsencode () AJH5 B RIAIRIRTS st 8 bytes FERIMEER . A5 2 PEP 519 5] A,

PEP “Python 33 # 1" MY LHE . —A> PEP gi@— (i it 308, HISk ) Python #+ X$RHEF S, sifliid
— Python fY R M HE B ol BR5% . PEP [ 244 BORE B 1) B AR BAS A RT B SRR G R LA
PEP [ VE R $e th B @i R DR R IS 15 DA SR AT Python (3T HL 5K 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Z L PEP 1,

portion -- {5y H K — a4 A K A H SR NSO S (BRTREFFRCT > zip SUPFN) , HLpsE SO
PEP 420,

positional argument -- {35 ¥ %t 2 llargument.

provisional APT -- #2 APT & APL & 3545 B HERRAEARUE 21 ) J5 AR AR UEZ AN B 2 11 . B
SRR EE Tl A S A RS, (B REHGARC N &, 0T BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) o WSO AR SHEREIET - (FE APTGINAZ i
R B ™ L I 4 A I AT R XA
RITE X APL R UL, [0 G AARE M E MR SN B g iy 27—l i) g i oA iR
2R RS IRA B —Fh ) JE AR A R R T %

XA PRI AR A VAR ME PERF SR W S, AN 2 T S KIS BE RT IR . 105 UL PEP 411,

provisional package -- #1 £ 4) Z: Wlprovisional API ,

Python 3000 Python 3.x AAE L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L B T ) o« AT i
WA “Py3k”.
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Pythonic f§— 8Bl — B U S B4 1 Python 155 B AT 00 WU AR, AN 2 o At 7 5 v o )
AR SR SRS . AN, Python B WS 2 (1] £or iEAIIGER A P — > AR AR S P Y BTy o0
o WZHAE T A AR, A Python I AT I 2 V6 — DT T B

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

TR R A 3515 B Pythonic (#7735 /& X FERY:

for piece in food:
print (piece)

qualified name -- ROE# B —DUARUS 2 BRI FR, R ABCHAY 42 R YR b SCROFENS 2. B
ROk BT, AHRE I PEP 3155, X T i Z A RERIZE, FREA IR SGXR AR —E

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

>>> C._ _qualname_

IC’

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

>>> C.D.meth.__qualname_
'C.D.meth'’

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

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

reference count -- 5|50 XTHFEX 005 R . 24— X2 095 | FHHEE ), B 9% TR oRE
T 5 THECH Python AR e il 7 2 A R Wiy, {H'E @ CPython SEEL)—A KBEITE . sys Fig X
T—A>getrefcount () pREL, &7 5 AV BB MR E X 095 | L.

regular package -- # L ZG A package, BIAESH 1 __init__.py XM H .
%2 Wnamespace package .

_slots__ —FPEYERNTRHIAE ], 1L TS P B S0 Bl J 12 0 R AR R S ) 7 MR T N AF . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence -- Jy- 51 —Fiterable, "BSCRHATT __getitem_ () FER R HREERT [ HH TR ORI,
WL T MREFAKER __len_ () Fik. WEMFHIREA 1list, str. tuple fil bytes,
HEER dict WIHF _ getitem () Ml __len_ (), HEHANBETHSTHIEFS, FAhEE
RS B AT Z Y immutable T AEFEEL

collections.abc.Sequence MIZHEREXN T —THEEFTWELD, BT _ getitem_ ()
M __len_ (), WINT count (), index (), __contains__ () fl __reversed__ () . AJPAEH
register () BIRIEMEIILY R O Ry AL,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRIBA, HSLHUREET BAS UL BORERAY .

slice -- Yy 5 HALE THEE sequence B—3 P04 . YR &iE a8 FAsbric k@@, 76 [ 4
JUNAR S0 Fai% T, Bl variable _name[1:3:51. 465 (FAR) ARCLENTEH slice %}
%
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special method -- }§5% Jj 7% —F 1 Python [ ARG TTIA, AR IEAS B PATHE & SR AE B AN A5 45 . X
MR FRIE RRHS T 2o FEIRTT AR 32 WL specialnames.,

statement -- {54 B4 ERRT B (— MRS <) AR . —4%iEA)A] DUE— A expression BLHEANHIAE
KEFILEN, Bl i, while 8f for.

text encoding -- SCAZRY I TFf Unicode 547 5 4 0 745 ER AU % o

text file -- SCAR LM —FPEENS LS st X GR file object . 3G SCA SCISE B a2 17 1) 4 T 1] 52730 R 45
I BB Bext encoding . SCARSCAFRY I FAIFEASCABEA ("o 5 'w') FTHAISCHE. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

H S Fbinary file T fRREMSERE F 5 3T % BISCUHEXTSR

triple-quoted string -- 515 F4Fl H RS = NELEXNG S (7) HEHRLS () TR, EII7EDRE
FESERAM A5 SER TR A AR, B2 ZMAL. ENAFIRETATHRNE SR
GRS RSG5, I H] AR AT o (R AT, RS SCRY AT Ep IS 1 4 A

type -- QM KA E —A> Python X R & TAH AR X QEAA —FhRAL. ZHEXRAYRAL, ATpA
VIMER __class__ @M, 802l type (obj) HIKHL

type alias -- JORUHH, IR SR, B AURIEIRAURIE AT E IR RAT -
RN A R R WAL 2 3w o il

from typing import List, Tuple

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

AT DA R g e

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

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

Z I, typing Fl PEP 484, Ay xf Ib D REITEAN A o

type hint -- REIGLR annotarion Jy78 5. ZEJ@ME. AL SB0UR BIEFS & T 28
FAPLRIE T AT, Python ANERAEME, (HILPIXIEAR I TEEMEH, I rlth) IDE SEIAL
b4 5 A
SRR RIBTEMEBIYRAR R AT AME typing.get_type hints () V5, fH/RHRA &N
AN PAs
Z: ), typing Fl PEP 484, A Xf I RERIFLEHE A .

universal newlines -- il JI#AT —FPfFE ORI 20, B DA R BFA AT SERRI A TS5 RARRS - Unix (94745
HZFE '\n'. Windows [(Z95E '\r\n" PAKIHMR Macintosh %52 "\r'. £ PEP 278 il PEP 3116
A bytes.splitlines () [ ¥ AVEULIH.

variable annotation -- 28 5 1E R 2 = B B M annotation
B4 v el W Y ol i 1 B 1 v, T BN i £
class C:

field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

count: int = 0

AR R R TR TEAR AR I annassign —77 .
155 & function annotation. PEP 484 1 PEP 526, HHxF b B a4 R0

virtual environment — WSS — R P - W B E AT IERES . 7075 Python JTL VR I TV EL T AE 224 A
48 Python 45 52 6 2 F-HES 56 -2 0 35 s Python 1 VL EAT70
HZ U venv,

virtual machine -- JEHIBL — & 58 4 8 P E LT AL. Python K fULAL AT $hAT 5 47 4 4 158 b BT A2 Al
Hbytecode.

Zen of Python -- Python Z#ifi 71| if} Python ¥ty M 5424, I THM SEMXMIES. EFHAEN
AATER HAASR R AT i A" import this”,
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FiF PYTHON 3.8.2 it PSF #FE[fpiY

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

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

3.8.2 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 3.8.2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.2 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 3.8.2 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
3.8.2.

4. PSF is making Python 3.8.2 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.8.2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.2, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
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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 3.8.2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JT- 58 A MR 1 i

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.
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(R —H)

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 g5 CNRI ¥ o] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
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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 g CWI iF o] Hpi¥

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

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

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

C.3 WM fFa9F ok S5
AT 2 Python JATHU SIS =y BOPHI VAT RIS L, i R A S FLRIEA 1

C.3.1 Mersenne Twister

_random A BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. PAT MR s8Rt (7))

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
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modification, are permitted provided that the following conditions
are met:

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

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

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

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

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

C3.2 EfEx

socket HHLE ] getaddrinfo () fil getnameinfo () AL, XLEREIHALAE WIDE i H  (http:/www.
wide.ad.jp/) B EAIRYE SCAFH

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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
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FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

asynchat fll asyncore BHALE PAT A AH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &

http.cookies Bzt & DL 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
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace B PAT AEH:

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode &F#§

uu AL DA I

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
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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 i 2iZ=iAA

xmlrpc.client S PA R AEEA:

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

C.3.8 test_epoll

test_epoll BURALEHLATFEM:

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,
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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 BiH T kqueue 4% 1AL AT FEHA:

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

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

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

OR

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

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

C.3.10 SipHash24

Python/pyhash.c 3 {4417 Marek Majkowski’ X} Dan Bernstein [ SipHash24 VL SEP. A& AR EEH:

<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

Qi)
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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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T CIEF R dtoa 1 strtod pR%L, HT-KF CIEF WSO R FAF R TH4%, |
David M. Gay )[R 44 SCHEIRAE T, %S 24 5 W A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H#Z3)
B SRR SO AL 7 AR FRBCRI AT R B

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

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

* % o

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

C.3.12 OpenSSL

WERBEAER G AT, W hashlib, posix, ssl, crypt #EHLfii/i] OpenSSL FEok 4R mERE. Mo, &M T
Python [¥] Windows Fll Mac OS X %A% )3 i fiE 4k OpenSSL JFERYFE DL, Bt PATELLARBA H T OpenSSL /1]
UER 5 D

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.

(T IUaksE)
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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

EORE I S A S S S S S N S N S S S S S S R S S i e S N S S R S S S N S . S S N N

* %

*

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,
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

(Rt
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* (eayl@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).
*

*/

Original SSLeay License

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

ERE I R S SN S N S S S N S N S I S S N S S N S N S S NS T S T N S S S S S T S S N S
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRI ——with-system-expat FLE TH#E, B pyexpat §EHAVE ML E expat YRS DAL E 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.

C.3.14 libffi

FRARMN ——with-system-1ibffi BB THE, BN _ctypes ¥ HNE (1 7 libffi JHEH5 DM

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,
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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

AR ARG EAR PR 21ib A RIFT vk TH 8, {655 zlib ST a7 DR 2110 3

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {#i M A ZEM S IR EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

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

BrAEMIH ——with-system-libmpdec FlE THIE, HN _decimal BiHHlE L& libmpdec 7 11#5 DY

JEp

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

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

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

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

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

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) ) C14N2.0 M 2= £ ok P W3C W % https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F ( =430M) %K47:

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.

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS ~AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 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.

C.3. #HWrRIRHFaYVF ol 5053 4


https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/
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=
i
|mit
If

Python F1i&E 26302 -

BB A © 2001-2020 Python Bi{PEREG: 25 . PREH BT BUR .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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73



Python Setup and Usage, #[E] 3.8.2

74

Appendix D. jfiEEE



3l

JEF
.o.4
-2

command line option,5
2to3,41

>>>, 41
___future_ ,45
__slots__,50
ETTY )

exec_prefix, 16

PATH, 9, 17, 20, 22, 2628, 30
PATHEXT, 22

prefix, 16

PY_PYTHON, 30

PYTHON*, 46
PYTHONASYNCIODEBUG, 11
PYTHONBREAKPOINT, 9
PYTHONCASEOK, 9
PYTHONCOERCECLOCALE, 12, 13
PYTHONDEBUG, 6, 9
PYTHONDEVMODE, 12
PYTHONDONTWRITEBYTECODE, 5, 9
PYTHONDUMPREFS, 13
PYTHONEXECUTABLE, 10
PYTHONFAULTHANDLER, 10
PYTHONHASHSEED, 6, 9, 10
PYTHONHOME, 6, 8, 9, 32
PYTHONINSPECT, 6, 9
PYTHONIOENCODING, 10, 12, 13

PYTHONLEGACYWINDOWSFSENCODING, 11
PYTHONLEGACYWINDOWSSTDIO, 10, 12

PYTHONMALLOC, 11
PYTHONMALLOCSTATS, 11
PYTHONNOUSERSITE, 10
PYTHONOPTIMIZE, 6,9
PYTHONPATH, 6, 9, 26, 32, 36
PYTHONPROFILEIMPORTTIME, 8, 11
PYTHONPYCACHEPREFIX, 8,9
PYTHONSTARTUP, 6, 9

PYTHONTHREADDERUG, 13
PYTHONTRACEMALLOC, 11
PYTHONUNBUFFERED, 7, 9
PYTHONUSERBASE, 10
PYTHONUTFS, 8, 12, 27
PYTHONVERBOSE, 7, 9
PYTHONWARNINGS, 7, 10

A

abstract base class -- #£# %, 41

annotation -- JEf#, 41

argument -- H#, 41

asynchronous context manager —-— i‘/}" i=
T X EH 5, 42

asynchronous generator —--— B %4 42

asynchronous generator iterator -- =

&k kB R, 42
asynchronous iterable —-- & % 7 #% & % £,
42
asynchronous iterator —— FF %R E, 42
attribute -- B4, 42
awaitable —- W&#FxT4, 42

B
-B
command line option,5
-b
command line option,5
BDFL, 42
binary file —-- 3|, 42
bytecode —-- F¥#, 42
bytes-like object -- F¥WEx £, 42
C

—-c <command>
command line option,4
C-contiguous, 43
——check-hash-based-pycs
default|always|never

75



Python Setup and Usage, #[E] 3.8.2

command line option,5
class —— 2,43
class variable —— KT & 43
coercion —- BEH| KA A 43
command line option

-2,5

-B, 5

-b, 5

—-c <command>, 4

——check-hash-based-pycs

default |always|never,5

-d,6

-E, 6

-h,5

—--help, 5

-1,6

-1,6

-J,8

-m <module—-name>, 4

-0, 6

-00, 6

-q,6

-R,6

-S,7

-s,6

-u, 7

-V, 5

-v, 7

—--version, 5

-W arg, 7

-X,7

-x,7
complex number —— £ #, 43
context manager —- T X%, 43
context variable -- FTXZEE,43
contiguous -- %4, 43
coroutine —-- Hh4E, 43
coroutine function -- WA E %, 43
CPython, 43
D
-d

command line option,6
decorator -- ¥/ #, 43
descriptor —— #u® i, 43
dictionary -- F#, 44
dictionary view —- FHAE, 44
docstring —-— X*ﬁ?ﬁ$44
duck-typing -- ®F KA 44
E
-E

command line option,6
EAFP, 44

exec_prefix, 16
expression —-- FiAKR, 44
extension module -- ¥ B, 44

F

f-string —— f-F/4 &, 4

file object -- X#HX%, 44
file-like object -- X X%, 44
finder —- &&E, 4

floor division —— [§ FE &%, 44
Fortran contiguous,43

function —- H#, 44

function annotation -- HIKEME, 44
garbage collection —— Hrk[E Y, 45

generator, 45

generator —— 4 &k, 45

generator expression,45

generator expression -- 4 RBEKRAR, 45
generator iterator —-- 4 R &HZERE, 45

generic function -- Z A& &, 45

GIL, 45

global interpreter lock —-- 4 B &4,
45

H
-h

command line option,5
hash-based pyc —- EFWHHFMN pyc, 45
hashable —-- HW#,45
—--help

command line option,5

-I
command line option,6

command line option,6
IDLE, 46
immutable —-- AR, 46
import path —-- B A%, 46
importer ——- B A#,46
importing —- A\, 46

interactive -- X &, 46
interpreted —— FEA, 46
interpreter shutdown —-- @B % %K, 46

iterable -- H#XRW 4,46
iterator —- # R, 46

-J
command line option,8

76

EL]



Python Setup and Usage, £[F] 3.8.2

K

key function -- #&E %, 46
keyword argument —— *®F 5,47

L

lambda, 47

LBYL, 47

list —— %%k, 47

list comprehension —-- %|k#HEE R, 47
loader —- fn#k#, 47

M

-m <module—-name>
command line option,4
magic
method, 47
magic method -- JERF %, 47
mapping —— B, 47
meta path finder —— TLEAFHELE, 47
metaclass —- T, 47
method
magic, 47
special, 51
method —-- ¥, 47
method resolution order -- ¥ ¥4 W 7,
47
module —— #k, 47
module spec —- PG A, 47

MRO, 47

mutable —-—- 774,48

N

named tuple -- B4 54,48
namespace —-- fr& X d, 48
namespace package -- 4% % [E 4, 48

nested scope —-— #hEEHH, 48
new-style class —-- #FH A%, 48

O
-0
command line option,6
object —— X #£,48
-00
command line option,6

P
package -— 4,48
parameter -- 4,48

PATH, 9, 17, 20, 22, 2628, 30

path based finder —— ETRBEWHETXKE, 49
path entry -- B#EAH,49

path entry finder —— BEANBERKE, 49
path entry hook -- E&ENH44TF,49

path-like object —- BHEEX%£,49
PATHEXT, 22
PEP, 49
portion —-- #4-, 49
positional argument —— {L& 5%, 49
prefix, 16
provisional API -- # % API,49
provisional package -- ¥ ZF M, 49
PY_PYTHON, 30
Python 3000, 49
Python Enhancement Proposals

PEP 1,49

PEP 8,39

PEP 11,19, 34

PEP 238,44

PEP 278,51

PEP 302,44,47

PEP 338,4

PEP 343,43

PEP 362,42,49

PEP 370,7,10

PEP 397,28

PEP 411,49

PEP 420,44, 48,49

PEP 443,45

PEP 451,44

PEP 484,41,45,51,52

PEP 488,06

PEP 492,42,43

PEP 498,44

PEP 519,49

PEP 525,42

PEP 526,41,52

PEP 528,27

PEP 529,12,28

PEP 538,12

PEP 540,13

PEP 3116,51

PEP 3155,50
PYTHON*, 46
PYTHONCOERCECLOCALE, 13
PYTHONDEBUG, 6
PYTHONDONTWRITEBYTECODE, 5
PYTHONHASHSEED, 6, 10
PYTHONHOME, 6, 8, 9, 32
Pythonic, 50
PYTHONINSPECT, 6
PYTHONIOENCODING, 12, 13
PYTHONLEGACYWINDOWSSTDIO, 10
PYTHONMALLOC, 11
PYTHONOPTIMIZE, 6
PYTHONPATH, 6, 9, 26, 32, 36
PYTHONPROFILEIMPORTTIME, 8
PYTHONPYCACHEPREFIX, 8

e ]

77



Python Setup and Usage, #[E] 3.8.2

PYTHONSTARTUP, 6
PYTHONUNBUFFERED, 7
PYTHONUTFS, 8, 12, 27
PYTHONVERBOSE, 7
PYTHONWARNINGS, 7

Q

-q

command line option,6
qualified name -- [R=E &K, 50
-R

command line option,6
reference count --— 5| it%k, 50
regular package —-- ## A&, 50
-S

command line option,7
-s

command line option,6
sequence —— J¥7%|,50
single dispatch —-- E4-Jk, 50
slice —— Y k,50
special

method, 51
special method -- #FHF i, 51
statement —- &4, 51

T

text encoding —— X A%, 51
text file -- XUAXH,S51

triple-quoted string -- Z 5| EF 4,51

type —- XA, 51
type alias —- A H|4%,51
type hint —— AR, 51

-u
command line option,7
universal newlines —--— @ #4T, 51

V
-V

command line option,5
-v

command line option,7
variable annotation -- T EEF#E, 51
-—-version

command line option,5
virtual environment -- E#MIIE, 52
virtual machine -— E#H, 52

-W arg
command line option,7

command line option,7

command line option,7

Zen of Python -- Python 7,52

78

EL]



	命令行与环境
	命令行
	环境变量

	在Unix平台中使用Python
	获取最新版本的Python
	构建Python
	与Python相关的路径和文件
	杂项

	在 Windows 上使用 Python
	完整安装程序
	Microsoft Store包
	nuget.org 安装包
	可嵌入的包
	替代捆绑包
	設定 Python
	UTF-8 模式
	适用于Windows的Python启动器
	查找模块
	附加模块
	編譯 Python 在 Windows
	其他平台

	在麥金塔系統使用Python
	取得和安裝MacPython
	整合化開發工具
	安装额外的 Python 包
	圖形化使用者介面(GUI) 程式開發於Mac
	貢獻Python應用程式於 Mac
	其他資源

	编辑器和集成开发环境
	术语对照表
	關於這些說明文件
	Python 文件的貢獻者們

	歷史與授權
	该软件的历史
	获取或以其他方式使用 Python 的条款和条件
	被收录软件的许可证与鸣谢

	版權宣告
	索引

